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INTRODUCTION

The World Report on Disability defines the goals of rehabilitation:
prevention of the loss of function; slowing the rate of loss of function;
improvement or restoration of function; compensation for lost
function; maintenance of current function. Gait is an important
element of the everyday life functionality of our patients in
rehabilitation practice, and is crucial for their independence in
activities of daily living, respectively for their autonomy.

Our purpose is to emphasize the potential of some contemporary
physical modalities for balance training, grasp and gait recovery,
based on best practices and evidence-based research. Principal clinical
and instrumental assessment and treatment methods are stated. Special
attention is paid to: functional electrical stimulations (with low and
middle frequency electric currents); deep oscillation; manual therapy
techniques  (tractions,  mobilizations and  manipulations);
proprioceptive neuro-muscular facilitation (PNF) methods; analytic
exercises, device-assisted mechano-therapy (passive, active or
combined), etc. We insist on the importance of technical aids
(wheelchair, canes, or walking sticks) and weight bearing (restricted,
fractional or total) during the rehabilitation process. Future
possibilities are cited, including potential of internet-based
educational courses.

We explain some principles of grasp, balance and gait
rehabilitation, dues to our modest clinical experience (of 30 years)
and our own results in patients with conditions of the nervous and
motor systems. Special attention is paid to neurological and neuro-
surgical rehabilitation algorithms — in patients with: post stroke
hemiparesis, multiple sclerosis, Parkinsonism, traumatic brain injury
(TBI), brain tumors, spinal cord injuries (SCI) with paraplegia;
lumbo-sacral radiculopathy and diabetic polyneuropathy (DPNP)
with femoral, peroneal or / and tibial paresis; or radiculopathies and
peripheral paresis after neurosurgical intervention (for spinal trauma
and discal hernia).

Authors suggest ‘Guidelines of operational standard procedures in
rehabilitation after lower limb orthopedic surgery’. in patients with
acetabular, inter / trans trochanteric or distal femoral fractures, with
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gamma nail or vis — plaque endoprosthesis; joint replacement of
lower extremities (hip and knee arthroplasty); ACL and PCL (anterior
and posterior cruciate ligament) alloplasty; total and partial
meniscectomy. Rehabilitation protocols for patients with trans-femoral
and trans-tibial amputations are proposed.

Our rehabilitation algorithms and guidelines are not intended to be
construed or to serve as a standard of care. Standards of care are
determined on the basis of all clinical data available for an individual
case and are subject to change as scientific knowledge and technology
advance and patterns of care evolve.

Typical and atypical clinical cases are presented, including patients
with comorbidities, complex or multiple fractures, common or rare
complications.

For effective gait rehabilitation the inclusion of a multi-professional
therapeutic and rehabilitation team is obligatory. Different models of
organization of the teamwork of the staff are applied:
interdisciplinary (complex care of the patient from different scientific
and professional disciplines); multi-disciplinary (role of every
professional is completely independent from the others);
transdisciplinary (everyone helps the work of the others; role and
functions are distributed). We consider that the clinical practice
imposes the necessity of transition from a multi-disciplinary to a
transdisciplinary model of team work, with a clear definition of the
fields of competence and the responsibility of the team members. In
Bulgarian rehabilitation practice traditionally a lot of specialists are
included: medical doctors — specialists in Neurology, Neurosurgery;
Rheumatology; Orthopedics and Traumatology and in Physical and
Rehabilitation Medicine (PRM); bachelors and masters in Physical
Therapy and in Occupational therapy (Kinesio-therapy and Ergo-
therapy — according nomenclature of some countries, e.g. Bulgaria and
Romania).

I Koleva & ET Avramescu Editors, 2017 Page 4



Grasp and Gait REHABILITATION (bases)

Part 1.

GRASP AND GAIT:

DEFINITIONS.
METHODS OF
ASSESSMENT AND

REHABILITATION.
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GRASP & GAIT: BASES OF THE ANALYSIS
Ivet KOLEVA

3AXBAT U
ITIOXOAKA

OCHOBM HA AHAAWU3A

IHPO®. A-P UBET KOAEBA, A.M., A.M.H.

GRASP & GAIT

BASES OF THE ANALYSIS

VET KOLEVA, M.D., PHD, D

2006-2016
2006-2016

Grasp (grasp)

n.

1. The act of grasping.

2.

a. A firm hold or grip.

b. An embrace.

3. The ability or power to seize or attain; reach: Victory in the election
was within her grasp.

4. Understanding; comprehension: “only a vague intuitive grasp of the
meaning of greatness in literatu silbert Highet).

A E

ASP, GRIP

A grasp is an act of taking, holding or seizing firmly with (or as if Thesaurus Antonyms Related Words Synonyms Legend:

with) the h An example of a grasp is the handshake, wherein

two people grasp one of each other's like hands grasp - the act of grasping; "he released his clasp on my arm"; "he has a strong
2 grip for an old man"; "she kept a firm hold on the railing”

In zoology particularly, preher is the quality of an appendage 3 5 e :

or organ that has adapted for grasping or holding. i o W e i i e

neck of another person in a tight grip, usually from behind; "he grabbed the
woman in a chokehold, demanded her cash and jewelry, and then fled"

en ¢ g - the act of clasping another person in the
arms (as in greeting or atfection)

prel
I

1, grasping, - the act of gripping something
firmly with the hands (or the tentacles)

hold - a hold used in the sport of wrestling

1

THESAURUS
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- 2006-2016
PREHENSION

Le l]e\e de }vr ension est un réflexe qui est présent chez le
1

ait intervenir le , de des obiets
pré é par stimulation de la paume. Quand on met un doigt ou un objet

dans sa paume, le nouveau-né referme solidement sa mair n le fait
simultanément da eux paumes, rippe aux doi c
qu'on puu le soulever un peu. Ce phénomeénes'observe at ul../h sin
e, onné que le petit doit '
experts s'accordent p:
e notre lointain p
ur normal de

I peut sagir dun

Y l\phm\f du ai lll\r\ll\h ateur }lut sente 1
nne concernee va le saisir de maniére réflexe. Il peut égal
dans le cadre de maladies neurologiques affectant les voies pyramidales.

ement réapparaitre

2006-2016

GRIP

grip (gip)

n.

1.

a. A tight hold; a firm grasp: a drowning swimmer now safely in the grip
of a lifequard.

b. pressure or strength of such a grasp: a wrestler with an
unmatched grip.

c. A manner of grasping and holding: The crate afforded no comfortable

grip.

Université de Geneéve,
], 4 février 2013 (consulté le 13 aott 2014)

6

http://www.thefreedictionary.com

PREHENSION

www.merriam-webster.com/dictionary/prehension

It's easy to grasp the origins of "prehension” - it descends from the

Latin verb prehendere, which means "to seize" or "to grasp.” Other

descendants of "prehendere

Prel n - definition of prehen

pre-hen-sion (pre-hén’shan) n. 1. The act of grasping or seizing. 2. a.
Apprehension by the senses. b. Understanding.

[Latin prehénsio, prehénsion-, from ...

www.thefreedictionary.com/prehension

2006-2016 2006-2

PR IVET KOLEVA, MD, PHD, DM5C
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2006-2016

PREHENSION AND GRASP PATTERNS

Fingertip Prehension ("tip-to-tip pinch”)
Palmar Prehension ("three claw chunk”)
Lateral Prehension

Cylindrical Grasp

Spherical Grasp

Hook Grasp

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

SPECIAL GRASPS

The Dynamic Tripod Grasp

hitp:/[www.otplan.com/articles/pencil-grasp-patterns.aspx
12

PR IVET KOLEVA, MD, PHD, DMSC
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2006-2016

MEDICAL TERMS

grasp - the ability of the digits to seize, often for holding, securing,
picking up objects

- synonym: prehension or grip

conventional classification: based on function

- power grip (grip) - for strength

- prehension grip (pinch) - for precision

13

PR IVET KOLEVA, MD, PHD, DMSC
2006-2016

NEUMANN'S CLASSIFICATION :
BASED ON THE NUMBER OF DIGITS INVOLVED AND PURPOSE OF TASK

NEUMANN'S CLASSIFICATION CONVENTIONAL
CHASSHEATON

power grip holding a hammer

power grip
precision grip holding an egg

power pinch )
] holding a key
(primarily use thumb (key pinch) prehension grip

and index) precision pinch holding a pin

holding a suitcase ower gri
(grip without thumb) = F &k

14

PR IVET KOLEVA, MD, PHD, DMSC
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POWER GRIP :

Definition:

one type of grasp that most digits are involved when
large forces are required

- CYLINDRICAL GRASP

- the entire palmar surface of the hand grasping around a cylindrical-shaped
object

+ muscleinvolved : finger flexors, intrinsic muscles, and thumb flexors and

- SPHERICAL GRASP

- cupping the thenar and hypothenar eminences with varying degrees of finger
flexion

- muscleinvolved : finger flexors, especially from 4% or 5 digits, and interossei
: e.g. holding a ball

- HOOK GRASP

- gripping like a hook formed by flexed fingers without the thumb involvement
* usually a static nature for a period of time

- muscleinvolved - flexor digitorum profundus

* e.g. carrying a suitcase

- CONOID GRASP

- cone-shaped grasp with the apex at the ulnar side of the palm
* e.g. using a knife or other tools

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

Involve pushing or lifting an object with the fingers or the entire hand.
O O J O

https://quizlet.com/19922060/grasp-patterns-flash-cards/

16

PR IVET KOLEVA, MD, PHD, DMSC
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FIGURE . SAMPLE OUTPUTS.
POC: POWER CYLINDRICAL; POS: POWER SPHERICAL;
POH: POWER HOOK; PRP: PRECISION PINCH; PRT: PRECISION TRIPOD;
PRL: PRECISION LUMBRICAL; ROE: REST OR EXTENSION

Grasp Type Revisited: A Modern Perspective on A Classical Feature for Vision
Yezhou Yang, Cornelia Fermuller, Yi Li, and Yiannis Aloimonos

1Computer Vision Lab, University of Maryland, College Park 2NICTA and ANU

THE GRASP TYPES CONSIDERED.

GRASPS WHICH CANNOTBE CATEGORIZEDINTO THE SIXTYPES HEREARE
CONSIDERED AS THE “RESTAND EXTENSION” (NO GRASPING PERFORMED).

Power Precision

Spherical Pinch Tripod |Lumbrical

N
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IMPLICATIONS FOR TREATMENT
(ACTIVE TRAINING)

A. Appreciate the complexity and automaticity of functional U/E
Movements

B. Use relationship of reach and grasp to your advantage in retraining
movement

C. Train grasp and release simultaneously with reach

D. Realize the limitations of static grasps and the key role of in-hand
manipulation in U/E function

E. Use real objects when training reach and grasp
(Mathiowetz & Wade, 1995)

2006-2016

Functional training of:

Pincer Grasp

Bilateral Hand Use
Pre writing

Writing

Hand Dexterity

Grasp

In-hand Manipulation
Thumb Opposition

PR IVET KOLEVA, MD, PHD, DMSC
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MIRROR BOX THERAPY

2006-2016

MIRROR HAND THERAPY
|
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GAIT

2006-2016

DEFINITION OF GAIT

Definition of gait: a particular way of walking
http://www.merriam-webster.com/dictionary/gait

Full Definition of gait

1 : a manner of walking or moving on foot

2 : a sequence of foot movements (as a walk, trot,
pace, or canter) by which a horse or a dog moves
forward

3 : a manner or rate of movement or progress
<the leisurely gait of summer>
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2006-2016

GAIT ANALYSIS

evaluation of the manner or style of walking, usually done by observing the individual
walking naturally in a straight line. The normal forward step consists of two phases: the
stance phase, during which one leg and foot are bearing most or all of the body weight,
and the swing phase, during which the foot is not touching the walking surface and the
body weight is borne by the other leg and foot. In a complete two-step cycle both feet are
in contact with the floor at the same time for about 25 per cent of the time. This part of
the cycle is called the double-support phase.

BIPEDAL WALKING

The gait cycle is a repetitive pattern involving steps and strides. A step is
one single step, a stride is a whole gait cycle. The step time is the time
from one foot hitting the floor to the other foot hitting the floor. Step
width can be described as the mediolateral space between the two feet.

There are some differences between the gait and run cycle - the gait cycle
is one third longer in time, the ground reaction force is smaller in the gait
cycle (so the load is lower), and the velocity is much higher. In running,
there is also just one stance phase while in stepping there are two. Shock
absorption is also much larger in comparison to walking. This explains
why runners have more overload injuries.

27

PR IVET KOLEVA, MD, PHD, DMSC
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THE GAIT CYCLE

The sequences for walking that occur may be summarized as follows:
Registration and activation of the gait command within the central nervous system
Transmission of the gait systems to the peripheral nervous system
Contraction of muscles
Generation of several forces
Regulation of joint forces and moments across synovialjoints and skeletal segments
Generation of ground reaction forces

Classification of the gait cycle involves two main phases:

the stance phase and the swing phase.

The stance phase occupies 60% of the gait cycle while the swing phase occupies only 40% of it. Gait
involves a combination of open- and close-chain activities.
A more detailed classification of gait recognizes six phases:

Heel Strike

Foot Flat

Mid-Stance

Heel-Off

Toe-Off

Mid-Swing

28

PR IVET KOLEVA, MD, PHD, DMSC

The six phases: 2006-2016
Heel Strike
Foot Flat
Mid-Stance
Heel-Off
Toe-Off
Mid-Swing

SIX PHASES CLASSIFICATION

Figure : Snijders (] et al, Het Gaan,
(https://eduweb.hhs.nl/~bergwandelen/onderzoek.htm), 1995.
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Initial Contact
Loading Response
Midstance
Terminal Stance
R ]
Initial Swing
Mid Swing
Late Swing

NEW

A GAIT Initial Loading Mid- Terminal Initial Mid- Terminal
TERMS Contact Response stance Stance Preswing Swing  Swing

CLASSIC Heel Foot Midstance ' Toe Midswing
GAIT Strike Flat Off Strike

TERMS Acceleration . Deceleration
STANCE PHASE e SWING PHASE -
20 30 40 50 60 80 90 100
% of GAIT CYCLE

Demeos, Gait analysis, (http://www.ncbi.nlm.nih.gov/books/NBK27235/), 2004.

A TYPICAL GAIT CYCLE

o the duration that occurs from the time when the heel of one leg strikes
the ground to the time at which the same leg contacts the ground again

o 2 phases

o stance phase (62%)

[1] swing phase (38%)

o A typical gait cycle lasts 1-2 sec, depending on speed.

stance phase = 62% swing phase = 38%

Heel Strike Toe Off Heel Strike
Phases of A Typical Gait Cycle

Source:

Hamilton, N., & Lutigens, K., 2002. Kinesiology, Scientific Basis of Human Motion, 10* ed. Madison, WI, Brown &
Benchmark. Chapter 19, pp. 467-494.
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The gait (walking) cycle
Period Comment

) Contact From heel strike to foot flat
Foot unlocks to act as a shock absorber and
adapt to irregularities in the ground surface

Midstance  From foot flat to heel lift
The total weight-bearing surface of the foot is
in contact with the walking surface

Propulsion  From heel lift to toe off
Foot is a rigid and stable lever

Swing phase (40%) From toe off limb 1 to heel strike (limb 1)
Body mass transfers from limb 1 to limb 2

Source:

Simoneau G.G., 2002. Kinesiology of Walking. - In: Neumann, D-A. (ed). Kinesiology of the Musculoskeletal System:
Foundations for Physical Rehabilitation. St Louis, Missouri: Mosby. pp. 523-569

2006-2016

STANCE PHASE (SUPPORT PHASE)

o the duration when the foot in contact with the ground

o the duration from heel strike to toe off

© 3 subphases

o INITTAL CONTACT PERIOD: from heel strike to foot flat
o MIDSTANCE PERIOD: from foot flat to heel off

© PROPULSIVE PERIOD: from heel off to toe off

midstance
period
27 67 100%
Heel Strike Foot Flat Heel Off Toe Off
Source: Periods During A Stance Phase

Hamitton, N, & Lutigens, K., 2002. Kinesiology, Scientific Basis of Human Motion, 10* ed. Madison, WI, Brown &
Benchmark. Chapter 19, pp. 467-494.
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2006-2016

TIME VARIABLES

ostance time
|| Single support time

ldouble support time
o@e&swing time
osstride or step time

34

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

DISTANCE VARIABLES

o stride length

o STEP LENGTH

35

PR IVET KOLEVA, MD, PHD, DMSC
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2006-2016

VELOCITY VARIABLES

CADENCE : steps per minute
oawalking speed:

distance/unit of time
o@wdWALKING VELOCITY

36

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

OTHER KINEMATIC VARIABLES

displacement of center of mass
~-wngle change of each joint

~-¥inear acceleration
~-wngqular acceleration

Source:

Hamilton, N., & Luttigens, K., 2002. Kinesiology, Scientific Basis of Human Motion, 10* ed. Madison, WI, Brown &
Benchmark. Chapter 19, pp. 467-494.
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TRAJECTORY OF CENTER OF PRESSURE

® At heel strike, the COP is located lateral to the midpoint of the heel

© At midestance, the COP moves more laterally

38

© From heel off to toe off, the COP moves medially from the metatarsal
heads to the bog toe

Neutral Foot Pronated Foot

Sourte

Hamilton, N, & Lutigens, K, 2002. Kinesiology, Scientific Basis of Human Motion, 10" ed. Madison, WI, Brown &
Benchmark. Chapter 19, pp. 467-494

2006-2016

PATHOLOGICAL GAIT

Pathological gait is an altered gait pattern due to deformities,
weakness or other impairments, for example, loss of motor control or
pain. Alterations can broadly be divided into neurological or
musculoskeletal causes .

MUSCULOSKELETAL CAUSES

Hip Pathology

Knee pathology

Foot and ankle pathology
Leg length discrepancy

Pain
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COMMON NEUROLOGICAL CAUSES OF PATHOLOGICAL GAIT

HEMIPLEGIC GAIT,

DIPLEGIC GAIT.

PARKINSONIAN GAIT

ATAXIC GAIT

MYOPATHIC GAIT.

NEUROPATHIC GAITS. HIGH STEPPING GAIT

40

PR IVET KOLEVA, MD, PHD, DMSC

An analysis of each component of the three phases of ambulation is an essential part of the diagnosis of various
neurologic disorders and the assessment of patient progress during rehabilitation and recovery from the effects of
a neurologic disease, a musculoskeletal injury or disease process, or amputation of a lower limb.

ANTALGIC GAIT;

ATAXIC GAIT ;

EQUINE GAIT ;.
FESTINATING GAIT
(FESTINATION) ;
GLUTEAL GAIT (gluteus medius) ;
HEMIPLEGIC GAIT ;.
OPPENHEIM'S GAIT ;
SCISSORS GAIT;
SPASTIC GAIT ;
STEPPAGE GAIT ;.
TABETIC GAIT (ataxic gait)

THREE-POINT GAIT
TWO-POINT GAIT ;
WADDLING GAIT
DOUBLE-STEP GAIT ;.
DRAG-TO GAIT ;.
FOUR-POINT GAIT ;
HELICOPOD GAIT
INTERMITTENT DOUBLE-
STEP GAIT ;
STUTTERING GAIT ;
SWING-THROUGH GAIT ;.

Miller-Keane Encyclopedia and Dictionary of Medicine, Nursing, and Allied Health, Seventh Edition. © 2003 by
Saunders, an imprint of Elsevier, Inc. All rights reserved.
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GAIT ANALYSIS

The analysis of the gait cycle is important in the biomechanical mobility examination to gain
information about foot dysfunction in dynamic movement and loading. When analyzing the gait
cycle, it is best to examine one joint at time. Objective and subjective methods can be used. An
objective approach s quantitative and parameters like time, distance, and muscle activity will be
measured. Some objective methods to assess the gait cycle are:

: , QUALITATIVE METHODS to assess and
Video Analysis and Treadmill analyze gt indude:

Electronic and Computerized Apparatus Rancho Los Amigos Hospital Rafing List

Electronic Pedometers Ten Meter Walking Test
Satellite Positioning System 6 Minute Walking Test

2 Minute Walking Test

Dynamic gait index

Emory Functional Ambulation Profile
Timed Up and Go test

Functional Ambulation Cafegories
Tinetti test,

I Koleva & ET Avramescu Editors, 2017
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2006-2016

PABHUHW HA ABUKEHUE

Transverse Frontal Sagittal

Sagittal Plane Horizontal Plane Frontal Plane

2006-2016

OCHM HA ABVMXXEHUE

SAGITTAL PLANE & FRONTAL PLANE & TRANSVERSE PLANE &
SAGITTAL HORIZONTAL AXIS FRONTAL HORIZONTAL AXIS VERTICAL AXIS

45

PR IVET KOLEVA, MD, PHD, DMSC
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OPUEHTALIVIS

—==— Median plane —
e

%{}3 {?ﬁw
/

Sagittal  Coronal
plane plane

Posterior

g B B
| {
) || Midsagittal A / | L" é— Medial
' (Median) erior / | 2 &
=" Plane / = ventral T Lateral
o \ ! / N\ L/T rotation
| i%

=
i) [ ‘ \,|_

y

Horizontal
plane

Transverse
planes

Distal |

Fibular

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

ITOCOKMI

@B  superior medial proximal superficial
w | Cranial® Superior
T Vv '
\
\
A
’

anterior
(ventral)

I
posterior

(dorsal) Posterior 1

ni
or dorsal v U

», | Anterior
or ventral

inferior lateral distal deep

f

=% |Distal

v v
_—— Inferior

Lateral view Anterior view

Directional References

PR IVET KOLEVA, MD,
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Cephalic
Frontal

Orbital

Nasal

Oral —_
Mental

Cervical —
Thoracic e

Axillary
Mammary

Pelvic—
Inguinal /
(groin)

Pubic 4/
(genital)

@ Thorax
M Abdomen

B Back (Dorsum) Q

Sternal- ‘/‘
Abdominal # /
Umbilical 771} #
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2006-2016

Aratomical Fundamental
position position

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016
OBAACTU HA YOBEHIKOTO T340

lzpper ,lilmb Upper limb Cephalic
oron Acromial Otic

B pirivert i Brachial (arm) — \ ~—— Occipital (back
— Antebrachial Olecranal — \ R of head)

(forearm) : A\ \d BN o
Carpal (wrist) Antebrachial Cervical

Manus (hand) (forearm) X S\ Back (dorsal)
Palmar Manus (hand) \ & BERRERL \— Scapular
Spl!t:x] Metacarpal —  \/ =8 : Vertebral

igita Digital —__ \ - Lumbar
Lower limb Lower limb \\\\A.,ﬁ“ — -Sacral
Coxal (hip) Femoral (thigh) ——& J ' Gluteal
oo fknign) Popliteal ~J | Perineal (between
¢ —cral (leg) Sural (calf) ~ R anus and external
I -~ Fibular or peroneal Fibular or peroneal \\\] ( ) genitalia)

N Pedal (foot y
} — T‘:rsal((a‘:l?(lz) Pedal (foot) | B Thorax

-3

= Metatarsal Calcaneal ———— fi l B Abdomen

—— Digital Plantar
— Hallux

M Back (Dorsum)

(a) Anterior/Ventral b) P ari
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Axial skeleton (blue)
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PAIN RELIEF

FocusedPainRelief.com 877.648.1951

I Koleva & ET Avramescu Editors, 2017 Page 27



Grasp and Gait REHABILITATION (bases)

2006-2016

KAPTA HA AEPMATOMMTE

MAP KEY
L1234 Antes
L4, 51

4

s1.245

PR IVET KOLEVA, MD, PHD, DMSC

—

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

54

PR IVET KOLEVA, MD, PHD, DMSC

I Koleva & ET Avramescu Editors, 2017 Page 28



Grasp and Gait REHABILITATION (bases)

AEPMATOMEH AHA/IN3

DERMATOMES

Cutamenss Areas of
Peripheral Nerve lnmervation®
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2006-2016

YUEHUNE 3A MUOTOMMUMTE

Dermatomes & Myotomes mysice get multipe spinal cord

inervations.

*The unilateral area of skin innervated by the general sensory fibers of a
single spinal nerve is called a dermatome.

*There is generally overlap from the one dermatome above & below a

h f i
selected dermatome. each part of the skin

is innervated by a
unique sensory fibers
some of them overlap

*The unilateral muscle mass receiving innervation from the somatic motor
fibers conveyed by a single spinal nerve is a myotome.

*!’.‘ﬂd 3y

*Each skeletal muscle is generally innervated by the somatic motor fibers of
several spinal nerves; therefore, the muscle myotome will consist of several
components.

JL

Skeletal

muscle: Skin:

myotome dermatome
A A,

Anterior

Spinal %
cord
\ -

Spinal
nerve

/ Anterior view Posterior view
Posterior root

Dermatome & M ermatome Map

MYOTOMES

Myotomes / Voluntary Movement

112 Muscles of the
chest and abdomen

PLEVA, MD, PHD, DMSC
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CAMYQ
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MMNOTOMHU KAPTU

MYOTOME CHART FOR THE UPPER EXTREMITY

oralls major (clov

TOME SZMYOTOME
Le - Pect

evator scapulae

major (sometimes)

Levator scaputae

€5 MYOTOME

cutar head)
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™ Spinal Nerve Function

Every Cell of Your Body Has a Nerve Component

>
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POSSIBLE SYMPTOMS

|Wntracranial Blood Vessels
|+ Eyes + Lacrimal Gland
|+ Parotid Gland - Scalp
|* Base of Skull + Neck

|Muscies + Diaphragm

|
|
|
|

|+ Neck Muscles * Shoulders
|+ Emows « Arms « Wrises

« Hands + Fngers * Esopha
gus * Meart * Lungs » Chest

Arms + Esophagus
+ Heart * Lungs * Chest
* Larynx * Trachea

Galibladder * Liver

- Duphragm » Stomach

* Pancreas * Spleen

* Kudneys = Small Intestine
* Appendix + Adrenshs

o Intenones - Coiom
- U

1
Uterus + Colon * Buttocks

|
|
|
|
{
|

Large Intestines
+ Buttocks * Groln

+ Reproductive Organ

» Colon  Thighs * Knees

* Legs « Feet |

Organs * Bladder
» Prostate Gland + Legs
R VI e X

2017

Headaches + Mygrame Headiches
* Dizziness * Sinus Problems

* Allergies * Head Colds « Favgue
*Vision Problems * Runny Nose

» Sore Throat * Sulf Neck

+ Cough * Croup + Arm Pain

* Hand and Finger Numbness

or Tingling * Asthma + Heart
Conditions * High Blood Pressure

Wrist, Hand and Finger
Numbness or Pain + Middle Back
Pain + Congestion * Difficulty
Breathing * Asthma * High Blood
Pressure « Heart Conditions

* Broachitis + Pneumonia

* Galibladder Conditions

* Jaundice * Liver Conditions

* Stomach Problems « Ukers

* Gastritis * Kidney Problems

Constipation * Colitis * Diarrhea
* Gas Pain - Irnable Bowel

* Bladder Problems * Menstrual
Problems « Low Back Pain

» Pain or Numbness in Legs

* Lower Back Pain + Pain or
Mo bses n v
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vestibulospinal
tract

corticospinal
tract

61
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2006-2016

MUNOPACIIUKY AN

Blood vessels

s < and nerves - :
Tendon Epimysium fasciculi = many fascicles

Perimysium

Muscle fascicle
(bundle of cells)

Skeletal muscle
(organ)

Skeletal
muscle fiber

myocyte = muscle cell (cell)
fascicle = a bundle of myocytes.

ICopyright © 2007 Pearson Education, Inc.,
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Fascicle

Endomysium
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Myotibril

Structure of a Skeletal Muscle
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2006-2016
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2006-2016
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GAIT ANALYSIS

ET Avramescu, R Traistaru, | Koleva

‘ GAIT ANALYSIS ATOOLFORPATIENT FOCCUSED INTERVENTION IN REHABILITATION

AHAJIN3 HA TTOXOAKATA -
CPEACTBO 3A

NMAUMEHT-UEHTPUPAHA MHTEPBEHLLNA B
PEXABUWITUTAUUNATA

Enena Tavina ABPAMECKY *, Poanka TPAUCTAPY *, UseT KOJIEBA **

* YHugepcurer no MeagunumnHa n Papmauna Ha Kpanosa, PYMBbHUS
** MeanuurHckn Yeaunsepcurer — Cogus, bBJITAPUS

Elena Taina AVARAMESCU *, Rodica TRAISTARU *, IvetKOLEVA **

* University of Medicine & Pharmacy - Craiova, ROMANIA
** Medlical

dical University of Sofia, BULGARIA

INTRODUCTION

» The rate of success in diagnosis and treatment is directly
proportional to the amount of clinical accumulated
experience. This learning principle is directly applied to
the field of rehabilitation, where intensive training with
new technologies is required. In present the training for
rehabilitation physicians is quite diverse both in curricula
but including mainly classic medicine/therapy knowledge,
with a lack of data offered by new technologies, despite
the fact that the number and complexity of the
investigation methods have increased dramatically in the
last years, with integration of many non-invasive
biomedical investigation techniques (1). By this, the work
of medical doctors is becoming more complex, with
increasing technical skill demands; the underpinning
knowledge base also expanding. The range of tasks they
have to perform has increased too (2).

2016 2
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Advanced knowledge in medicing can improve human health hrough cross-clisciplinary activiies that
Integrate the biomedical sciences with clinical practice. EU Gommission Gommunicate on Rethinking

Education (2012) underlines that Increasing transversal and basic skills alone is not suficientfor growth and
competitiveness and VET must be able to react to the demand for advanced vocational skils

Normal gaitis essentialfor iy ving and the number of pathologies thataffect gait s increasing

(accidents, aging). In orthopedics, n particular after surgery, a long and dificult rehabilitation process follows
in ordlr to regain normal gait and requires interdlisciplinary team approaches.

Clincal experience showed that each patienthas ts own particularities, so standard procedures arenotallthe
time effective and need to be adapted (patient focused intervention).

Gat analysisis performed within a great range of methods: in Romenia at least, nong of the hospitals
have trained personal for gait analysis and the analyze s based on visual observation, so development
of advanced skils for computerized gait assessment becomes a priorty.

While most of hospital units use clinical analysis, computational gaitanalysis has a better advantagein
providing an overallstress distribution on the footlevel,

The results of several studies indicate that plantar pressures in pathological gt are different notonly
depending on the pathology butalso according to the anatomical and functional particularites ofthe
subjects (3,4). Data analysis of recorded parameters permitted adaptation of standard rehabilitation

protocols accordingtothe specificty of each case, with an increase of subjective and objective patient
outcomes and a decrease of rehabiltationduration (5,6). This will allowto perform the best decision making in
rehabilfation procedures, related to the specfiity of each case.

2016 3
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THE FOOTSCAN SYSTEM

Describing the Foot scan pressure plate and its characteristics

The Foot scan system is a modular system.
One module contains 64 sensors’ rows.

The platform has an area of 0.5 m x 0.4 m, containing a total of 4096 pressure sensors
(4 sensors percm 2), that allow vertical pressure measurement in response to ground
reaction force, triggered by plantar contact with the supporting surface (Fig. 1).

Sensors have a size of 5 mmx 7 mm.
As sensor size is known, pressure will be determined automatically.

The highest recording speed is 500 frames / sec, which is only possible with the

Foot scan 3D-box.

The system measures 1000 frames, so the user can measure 2 seconds at the highest
recording speed.

This data capturing can help with an in depth analysis of force distribution and pressure
and their association with foot biomechanics.

2016 4

Table 1. Technical specifications

Footscan® 2D Size Range Maximal frequency
500

» The system is connected to a PC via a USB port and
can record 500 frames / sec., which allows a close
correlation between force / pressure on the one hand
and the kinematic parameters on the other hand, if
we perform a 2D or 3D video gait recording.

2016 5
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Fig. 1.
Footscan system (left).
Static measurement with Footscan plate (right).

» The database within the Footscan analysis
software gives a clear overview on all patients
and the measurements made for each patient.
When selecting a patient, all measurements
for the patient will be shown, with name and
date of measurement.
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WHAT AND HOW WE MEASURE?

» The platform is used to record pressure distribution values for
the lower leg on ground contact. By plantar application on the
platform, local pressure is measured during the total period of
ground contact at a high frequency. The operational principle is
represented by measuring total impact force applied to the
sensor array on a known surface. On the ground contact area,
the developed pressure is measured by the equation: pressure
(p) = force (F) exerted on the surface (S); p = F/S.

» In this way we can underline that the Footscan system measures:
» — Local pressures or the total impact force applied to the plate

» — During the entire stance phase, but not during the swing phase
» — With a high frequency between 150-500 frames per second.

» The Footscan system consist of a matrix that measure force. This
means that sensors are fixed in 64 lines and column, which
measure synchronically. Because we know the surface of each
sensor it is possible to calculate (and thus not measure)
pressure.

2016 8

» When we apply a certain force (N) on multiple
sensors with a certain surface (cm?) is possible
to calculate the pressure, as in Fig. 2. Flg:2

o 100 200 300 400 S00 600 682

Pressure

» Fig. 2. Main recordedvariables — force and pressure.

The top graph is showing the total force in Newtons for the entire foot during the
complete contact time. The low graph is showing local pressures for some selected
regions (see left) of the foot. [7]

9
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» When measuring pressure it is not only important
to know if a high force is applied, but also the
contact surface is relevant. When we apply an
amount of weight on a small surface, the
pressure will be higher than when we apply the
same amount of force on a larger surface.

» A person with a hollow foot type has a smaller
contact surface than a person with a flat foot. So,
if both persons have the same weight, the person
with the hollow foot will have higher overall
pressures (Fig.3).

2016 10

Pressure
100 N
@
1cm? ~ 4cm®
100N/cm? 25N/cm?

footscar

v Fi1g. 3. Main recorded variables — contact surface.
A person with a hollow foot type has a smaller contact surface than a
person with a flat foot. So, if both persons have the same weight, the
person with the hollow foot will have higher overall pressures. [7]

2016 11
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» The Footscan system only measures when the
foot applies a force on the platform, which is the
one possible if the foot has physical contact on
it.

» As mentioned in previous courses, a complete
step cycle is divided in a stance phase (60%) and
a swing phase (40%), as shown in fig.4. A
complete gait cycle includes a stance phase
(contact) that represents 60% from total duration
of the gait cycle and a swing phase (40%).

2016 12

“Total contact time off the foot”:

Fig. 4. Main recorded variables - gait cycle.
The Footscan system only measures during the stance phase which
has duration of approximately 600 to 800 milliseconds (0.6-0.8
seconds). Footscan system measures only the stance phase, lasting
from 0.6 to 0.8 s respectively, under a normal gait. [7]

2016 13
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Each sensor of the Footscan system gives the amount of force applied to the sensor for each
measured frame. The highest measured value is colored red and from there the values are
scaled downwards to the lowest value which is blue (fig. 5).

www foolscan.com

Fig. 5. Pressure color scale [7] l
2016 14

» For the 2D system used for measurements in
our case studies, the speed cannot be
adjusted and is dependent on the number of
lines/platform. But there is a possibility of
increasing the recording time and subquently
the frequency will decrease. It should be
noted that the 2D system used to record
current speed is dependent on the PC. The
system has a normal speed when registration
is performed at maximum 350 Hz. For this
method Hz is the number of frames / second.

2016 15
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Why do we measure?

» Data from plantar pressure measurement can be used in evaluating and treating patients
with neurological and musculoskeletal pathology. Operational motivation of this method
is that the new generation of scanning systems and pressure measurement platforms are
able to record and analyze plantar load distribution with high accuracy, thus having the
potential to achieve prediction of rapid movement characteristics for foot and calf. These
aspects allow prediction of effective therapies by developing and validating an algorithm
gait analysis with applications in orthopedic pathology, in order to achieve a quick and
objective interpretations and the exclusion of human subjectivity.

» The Footscan can provide static and dynamic gait analysis in terms of ground reaction
force (ground reaction force) and developed pressure during walking. Expression of
measured parameters is in the N for force and N/cm? for pressure. These determinations
allow the gait evaluation while the patient is walking with or without assistive means.
Data analysis includes: information on plantar pressure distribution versus time, force-
time distribution, determine the loading on different anatomical regions, active contact
surface, foot axis and subtalar angle, foot balance in frontal and antero-posterior plane,

osition of the pressure center. Foot shape, foot size, foot movements, the unroll of the
oot, quantification of the motion of the foot, temporal and spatial parameters of the
unroll and of gait can also be evaluated. The pressure data are automatically calculated
by the RSScan plate, and the results can be displayed in various ways.

» Gait analysis can be achieved by the analysis of images included in specific screens or the
appropriate numerical correspondence by studying synthetic numerical data included in
tables, charts for the evolution and the distribution of forces (dynamic screen, impulse
screen, balance screen, compare screen and gait screen). Another important feature is
the ability to calculate the average of several measurements, to allow comparison of

medial and lateral areas of the same foot, left-right comparisons, comparing

measurements made at different time intervals.

2016 16

Anatomical terms
used in footscan evaluation

» In fig. 6 you can visualise the 3 anatomical regions commonly used by the footscan software.

Most common terms in
the footscan® software:

Lateral

HL

HM

Rearfoot Midfoot Forefoot

Medial

www footscan com

Fig. 6. Lateral and medial term are used to define the inner and outside ofthe foot.

Rear foot, midfoot and forefoot are used to split up the foot. The heel is splitinto the lateral and
medial part of the foot (HM and HL). Meta 1 to 5 are used for naming the metaheads and the
joints they form with the 5 toes_ T1 is the name for great toe, T2-T5 for the lessertoes. [7]
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. . i 18
Further on, related to the medial and lateralzone under the rearfoot, midfoot, and forefoot, the foot was splited into 10

relevant anatomical zones, as shown in fig. 7. These zones are very important for further analysing of the measurement.
The software gives you also the possibility of manual adjustment of these zones.

> Josen Wim Lashouchts NI NR00 wah ) o | meter phein

HL: Heel lateral

HM: Heelmedial

MF: Midfoot

Ma: Metatarsal 1

M4: Metatarsal 2

M3: Metatarsal 3

M2: Metatarsal 4

Fig. 7.
The used plantar
anatomical zones.

#
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- ..

METHODOLOGY IN RECORDING
AND INTERPRETATION OF DATA

» The pressure plate is able to carry out both static and dynamic
measurements (walking or running). The system outputs ground
reaction force and the developed pressure during stance or
walking. During plantar contact the plate automatically detects
left and / or right foot, and movement is allowed in both
directions on the scanning plate. Identification of initial contact
is done when at least 3 sensors are activated by a resultant force
of about 5 N. Depending on the size of your plate and step
length it might be that only one left or right foot is recorded, but
also that two left and two right feet are recorded. The software
will handle that for you.

» While the static measurement practically grabs a snapshot of the
patient’s soles, the dynamic scanning allows analysis more
detailed of the aspects of walking, recording the sole pressures
throughout walking.

» For each type of recording is necessary to know the requirements
and recording procedure, the parameters that can be obtained
and the analysis of these parameters. Recorded values must be

correlated with the normal biomechanical values corresponding

thropometric parameters for the studied subject.

2016 19
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STATIC MEASUREMENTS

»

Procedure.

Patient has to stand barefooted on the platform for a number of seconds, hands
hanging next to the body, looking straight ahead.

»

Recording technique

B Static Screen: lonut Urziceanu 1-17-2012 _1-static

Fig. 8.
Static screen
measurement

STATIC MEASUREMENTS

Recorded parameters

»

Static measurement represents a momentary recording and gives static
maximal pressures. The results of a static measurement are the maximal
pressures of the foot contact surface. Other recorded parameters are
the percentages of the body weight for 4 quadrants. The red dot in the
middle is the patient center of mass. Based on the center of mass the
feet are divided in 4 quadrants, also is the percentage of the body
weight given for each quadrant.

Static measurement analysis

>

I Koleva & ET Avramescu Editors, 2017

The magnitude of the pressure distribution is shown by a color scale (for
details, see Fig. 8, mark 3). The blue color represents low pressure areas
and the red indicates areas of high pressure. Black indicates no pressure
and other colors indicate intermediate values of pressure.
Measurement screen is divided into four quadrants, in the corner of each
3uad_rant is displayed the relevant percentage of bodY weight
istribution on the correspondent surface. Horizontal and vertical yellow
lines can be adjusted to change the size quadrants (Fig. 8, mark 4).

Static screen chart below gives the maximum pressure recorded for each
of the 8 purple markers on staticdisplay. Their position can be changed
by repositioning the mouse. (Fig. 8, mark 5).

By anal?Izing_the recorded 1mage and values can be issued conclusions
on the left-right body weight dividing and front-backwards differences.

2016 21
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DYNAMIC MEASUREMENTS

Procedure.

It is important that the current measurement is performed in a manner as close to the
physiological activity we want to evaluate (walking or running). Thus, the plate will be placed in a
walkway route length of 6 m (long enough to allow a normal gait). In the optimal solution, the
plate is built in into the run way and covered with a thin cover of EVA material. The EVA material
will not influence the measurement, the walk way is comfortable for the patient and they can not
target for the plate since it is invisible. The procedure depends on the dimension of the platform
you are using. With a 2 m platform you aquire multiple steps in 1 trial, while you have to do more
trials with a 0,5 m platform.

When the Footscan platform is activated, it will wait until a foot starts to roll off. That has to be
configured before measuring:

) - single step” or ,automatic”: when s_ingle step is being used, only one foot is being measured
and you have to appoint it to left or right yourself. With the automatic function this is being
done by the software.

» - forefoot landing or heel landing: the software normally is set on heellanding, but when you
are measuring a patient whose first contact is with the forefoot you can let the software take
this into account.

To achieve dynamic measurements the patient is instructed to walk normally at a rate that does
not cause discomfort, taking into account the pathological changes of gait present in most
patients. Do not allow walking with support.

v+ Choose a fixed starting point for the patient at a distance corresponding to the plate of 2-
3m, so the reference foot to land on the surface of the plate;

»+ The patient is required to walk normally, starting with the left foot (for example) and from
previously assumed starting point. Measurement is performed.

» -+ Proceed as in the previous case, this time asking the patient to start with the right foot.

2016 2
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a) outsite of walking route,

Fig. 9. The use of the Footscan plate:

b) included in a walking route of 6 m.

» In normal gait, the
contacttime with the

plate is of 600-800 ms

and no significant
variations for the two
soles are recorded.

Fig. 10.
Example of a measurement
for a patient with no pathology.

0 loozwmsoosdoaoomom

Recording is done for both soles during 2
gait cycles, paying attention to place
alternative the feet on the plate. We chose
this method of registration because our
platform length is 0.5 m, which does not
allow recording pressures for both soles in
the same gait cycle. Note that this type of
measurement is possible due to technical
features of the platform.

The platform software allows summarization
of information and comparative presentation
of images and values recorded for the two
plants.

0 100 200 300 400 SO0 600 700 793

# Framesielt [ 238

7237 #FramesRight GavX [ 684 mm[39.64 maxdekax

Total Tme Left [0.793 5[ 0.790 Total Tme Right Gravy [183.58 mm [276.71 maxdekaY
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» Alarge difference in contact time between left and
right can be caused by a pathology or a complaint of
the patient.

» When the contact time is much shorter then 600 ms,
it is possible that the patient walked too fast;
» ifitis longer than 800 ms, the patient may have

walked too slow. Anyway we have to keep in mind
the patient age and pathology.

2016 25

Further control: Are the Footscan
zones and foot axis correct?

» We must look to the position of the foot axis, which has to
start at the center of the heel and go through M2 and M3.
When the zones are incorrect it is possible to manualy
adjust them.

» It is recommended that for each evaluation to be
performed three valid measurements, and to keep for
study the optimal registration. Measurements can be
considered valid after the patient gets used with the plate
and meets the following criteria: (1) a common pattern for
heel contact, (2) a constant gait speed.

Data obtained directly from the measurement and data
processed with specific software RSSCAN-time walking,
will be stored on the computer in Excel format.

» Gait analysis can be done by studying synthetic numerical
data included in tables or image analysis included in
specific screens (dynamic screen, impulse screen, balance
screen, comparing screen, gait screen).

2016 26
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CONCLUSIONS

» We need to form specialists with specific expertise related to the
assessment, correction or replacement of functions that affect
mobility. This can be achieved only by understanding the basic
concepts, technological principles and their interdisciplinary
application. The ability to make measurements and interpret data
from motion analysis should be associated with the ability to identify,
formulate and solve problems faced by patients and determining the
most appropriate treatment.

» Gait anal?/sis offers an objective, quantifiable tool for gait
abnormalities. These aspects allow prediction of effectiveness of
rehabilitation therapies by developing and validating an algorithm for
gait analysis, in order to achieve a quick and objective interpretations
and the exclusion of human subjectivity and to improve early
rehabilitation in different pathologies by effectively controlling gait
parameters in relation with patient specificities.

2016 27
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Grasp and Gait REHABILITATION (bases)

REHABILITATION OF THE GRASP & GAIT:

CONTEMPORANEOUS METHODS
Ivet KOLEVA

REHABILITATION OF THE
GRASP & GAIT

CONTEMPORANEOQUS METHODS

1

Pr Ivet KOLEVA, MD, PhD, DMSc

2006-2016

AUCOYHKLWUU u AEOULIUTU NMPU 3ABOJNTIABAHUA HA HC n O1A

COMATO-CEH30PHU JE@UUNTU

oy A MOTOPHU JEQULINTU
Tlodor deffecits

e MocTypanHa aganTauus
s

el B yialogion’ MexaHuiHu ¥ hU3NONOTUMHU KOMMOHEHTH Ha ABWKEHNETO
components of movement  [leQUUNT Ha BONEBUTE [BUKEHUA

Deficits in veluntery mevements MyckynHa cuna v U3ApbXNMBOCT

Strenght, endurance

KoopauHauus

Coordination

Fonction abifity OYHKLMOHAMHN CPBYHOCTY

Hlotor Jearring aﬂ/x's/ YMmeHue 3a 3JayyaBaHE U U3BBLPLUBAHE Ha ABUWKEHUA
T : [lBuratenHo nnavvupaqe

Pt pempind o BU3YANHO-NEPLIENLUMOHHN YMEHUS
) KOTHWUTVBHU YMEHUSA

B FOBOPHV YMEHUS, PEY

Bty i ol EMOLIW/IOHANHA CTABUIHOCT
JEVIHOCTI OT EXERHEBHUA KUBOT

PR IVET KOLEVA, MD, PHD, DMSC

Dpecch and fanguage
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Grasp and Gait REHABILITATION (bases)

ITAR, OF TIFE

Represents the Rod of Asz'epius, with a snake around i,
on g b=branch star shaped as the crossof 3 thick 3:1 rectangles.

2006-2016

INTERNATIONAL CLASSIFICATION OF FUNCTIONNING,
DISABILITYAND HEALTH

(MEXOYHAPOLIHA KNACU®UKALIUA HA ®YHKLIMOHUPAHETO, YBPEXIAHUATA U BHPABETO - MKo;
ICF, WHO, 2001)

HEALTH CONDITION

(HapywweHue / bonect)

Body functions Activities Participation
(Hapywerue) (Ozparuderue) UreanudHocm)

Environmental factors Personal factors

Prof. Ivet Koleva, DM, PhD, DMSc
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ZEBRIS -

ZEBRIS

Cirsatiddes wred Vo ovoyeons

L ;;',Z-; il .'

PP a»

I Koleva & ET Avramescu Editors, 2017 Page 54



Grasp and Gait REHABILITATION (bases)

GAIT ANALYSIS

2006-2017

PR IVET KOLEVA, MD, PHD, DMSC
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Grasp and Gait REHABILITATION (bases)

PHYSICAL MODALITIES
FOR REHABILITATION OF THE
GRASP & THE GAIT

2006-2016

FUNCTIONAL
ELECTROSTIMULATIONS

9

PR IVET KOLEVA, MD, PHD, DMSC
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Grasp and Gait REHABILITATION (bases)

2006-2016

MODALITES PHYSIQUES PRE-FORMEES 4\

-Novocain or Nivalin IONTOPHORESIS ;

- ELECTROSTIMULATIONS

(exponential form of pulses,
ti=200 msec, tp=1000 msec, Fr=0,25-0,5 Hz,

3 min. for every muscle
15-20 procedures

Devices for electro-therapy
(low and middie frequency electric currents)

lontoforesis mod. C-4
4 canales, timar alectronico
Controlado por microprocesagor
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Grasp and Gait REHABILITATION (bases)

DEVICES

portable

PR IVET KOLH

VITALITYWEB

1.5"x1.5"
Square

Eioney,

ELECTRODES | \
for electrotherapy with -

low frequency and middle frequency currents

VITALITYWEB

2" Round
VITALITYWEB 3" x5"Rectangle
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Grasp and Gait REHABILITATION (bases)

2006-2016

ELECTRODIAGNOSTICS

15

PR IVET KOLEVA, MD, PHD, DMSC

I 3akon Ha Dubois - Raymond ¢ ua exa.
Il 3akon Ha Pfluger K-exa.
3akoH Ha Pfluger- Erb - Bruner

[lenonapu3auuna Ha karoga Xunepnonsapusauus Ha aHoaa
Karoq - BKNIGYB3HE - ChKPALLEHIE BHGYAHMQ KneTka AHop - U3KNIOYEAHE - ChKpalyeHue

GE KOLEVA, MD, PHD, DMSC, FEBPRM
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Grasp and Gait REHABILITATION (bases)

TYPICAL LOCATIONS OF THE SURFACE STIMULATION ELECTRODES THAT
ARE USED TO RETRAIN REACHING AND GRASPING FUNCTIONS

Wrist & Finger extensor

low & muddle frequency electric cwnrrents

Rectangular,
triangular,
trapezoid,
sinusoidal,
semi-sinusoidal,
tiratronic,
Exponential
(positive or
negative)

) AN NNATATA

DD, AN AVAN

Low and middle frequency
electric currents

BIPOLAR - periodic —sinusoidal and faradic;
- aperiodic.
MONOPOLAR currents.

UL
L

PR IVET KOLEVA, MD, PHD, DMSC
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Grasp and Gait REHABILITATION (bases)

s s s semdus ¢ s s s e | 1 CHATTANOOGA MEDICAL SUPPLY, Inc.
eAXIpPOT A
. The Professional’s Choice
INTELLECT Chattanooga Intelect Legend XT 2 Channel
Combo (stim and ultrasound) Unit Without Cart Product Information
by IN I
7550 - Intelect Legend Combo -

Four Channel Combination System

Intelect Legend XT T

Product Information

# 2763 - 2-Channel Electrotherapy Without Cart
Intelect Lt’gt’”d XT System f %, Patented award-winning ergonomic design.

Easy-to-add modularity allows the addition of two
additional channels of electrotherapy or a battery module.
high contrast 5" FSTN LCD monochromatic user interface

Two independant electrotherapy channels, expandable to four

independant channels
Multiple waveform electrotherapy-six clinical waveforms:
Interferential, Premodulated, High volt, Russian,
Symmetrical, Biphasic and Microcuirrent.

Product information

2797K - 4-Channel Electrotherapy with Cart

Documentation of treatment data with Patient Data Cards.
User defined protocols for your specific needs.
Dual Frequency ultrasound at 1 or 3.3 MHz

Pulsed or Continous Duty Cycles.
Four ergonomically designed soundhead applicator sizes.
Watertight soundheads for use in underwater therapy

Therapy system cart maximizes storage of clinical suppi
and organizes cab

Optional Operator remotes allow Treatment Stop, Start, and
Pause, as well as change in amplitude at any time during
treatment session, Each remote is color-coded for designation
between channels.
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Physical Analgesia

PR IVET KOLEVA, MD,
PHD, DMSC
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Grasp and Gait REHABILITATION (bases)

PHYSIOMED*®

DEEP OSCILLATION®

DEEP OSCILLATION
Evident

Tepaneemuw-tama yacm, pasnonoxeHa Bbpxy NoABMKHA
CTOliKa, Cb3aaBa MOBMMHOCT Ha cucTemata

lModsuxHusm npedeH naHes Ha CTolikaTa Aasa
Bb3MOXHOCT 32 CbXPaHEHUE Ha 3aAbIKUTENHUTE U
AOMbIHUTENHN aKkcecoapy

MazHumHu onopHU MoYKu 34paBo hukcupar
TepaneBTMYHaTa 4acT KbM MobunHarta cToiika

CnupayHu nnacmuHu Ha Konenyama ocurypssat
cTabunHoCT Ha cucteMara (Mpu Hyxaa)

PHYSIOMED*

DEEP OSCILLATION®

Pabota c pbueH
annukatop

ZOoRLE

~ R
= o
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Grasp and Gait REHABILITATION (bases)

SHOCK WAVE THERAPY

Shockwave is an acoustic wave which carries high energy to
painful spots and myoskeletal tissues with subacute,
subchronic and chronic conditions. The energy promotes
regeneration and reparative processes of the bones, tendons
and other soft tissues.

Shockwaves are characterized by jump change in pressure,
high amplitude and non-periodicity.

The kinetic energy of the projectile, created by compressed
aif, 15 transferred to the transmitter at the end of the
applicator and further into the fissue,

Acoustic waves with high enerqy peak used in Shockwave therapy inferact with
fissue causing overall medical efiects of acoelerated fissue repair and cell
growth, analgesia and mobilty restoration. Allthe processes mentioned in this
section are typically employed simutaneously and are used o reat chronic,
sub-acute and acute (advanced users only) conditions.

New Blood Vessel Formation Reversal of Chronic Inflammation
Nutrient blood flow Is necessary to start and maintan the repair processes  RRLOUIRNEN e (Ve i (o3 0 E e R GRS o s e
of damaged fissue stucture. The application of acoustic waves creates halted. t can damage heatthy tissue and resuts in chronic pain. Mast cells are
capillary microruptures in tendon and bone. Due to micronuptures the ong ofthe key components of the inflammatory process. Their activity may be
expression of growth factors such as eNOS, VEGF, PCNS and BMP is increased by using pervasive acoustic waves.
significantly increased. Mast cell activation is followed by the production of chemokines and cytokines
As a resut of these processes arterioles are remodeled, stmulated fo grow These pro-inflammatory compounds frst enhance the infammatory process
and new ones are formed. The new blood vessels improve blood supply and inthe next step help restore nomal healing and regenerative processes
and oxygenation of the reated area and supportfaster healing of both the

Lelen Stimulation of Collagen Production

The production of a suficient amount of collagen is a necessary
precondition for the repair processes ofthe damaged myoskeletal and
ligamentous stuctures. Shockwave therapy accelerates procollagen
synthesis. The therapy forces the newly created collagen fibers info a
longitudinal structure which makes the newly formed tendon fibers more
dense and stiff and creates a frmer strucure.
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Grasp and Gait REHABILITATION (bases)

SHOCK WAVE THERAPY

Dissolution of Calcified Fibroblasts

Calcum build-up is most often a result of
micro-tears or other trauma to a tendon,
Acoustic waves break up the existing
caldfications. Shockwave therapy starts
the biochemical decalcification of the
caldum build-up of a toothpaste-like
consistency and treats the tendon, The
granular particles of calcum are then
removed by the lymphatic system.

Dispersion of Pain Mediator “SubstanceP” Release of Trigger Points

Substance P is a neurotransmiter that mediates pain Trigger points are the: principal cause of pain in the back, neck, shoulder
infomaton through C-fers. This neuropeptide is generally and limbs. They are associated with palpable nodules in taut bands of
associaed wih ntense, persistentand chronic pain.  relays | | Mmuscle fbers and have extremely contacted sarcomeres. The
painmessages to the central nervous system. Lowering the dysfunctional sarcomeres contract so fightly that they begin to cut of thei

concentration of Substance P reduces the stmulation of own blood supply. This causes the waste products to build up. Waste
afferent nociceptive fbers and thus reduces the pain product build-up imtates the sensory nerve endings which then causes

Decreasing Substance P, histamines and other nociceptive even more conraction. This vicious cycle is refemed to as ‘metabolic
metabolites also helps nhibit development of nfammatory crisis”. The assumed mechanism of action is that the delivered acoustic

oedema. Acoustic waves generated by Shockwave herapy energy unblocks the calcium pump and thus reverses the metabolic crisis in
lowerthe Substance P conceniration and igger painrelif. | | the myoflaments and releases te tigger pois.

PROF. YVETTE KOLEVA, DM, PHD, DMSC
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Grasp and Gait REHABILITATION (bases)

SHOCKWAVE THERAPY IN NEUROLOGICAL PATHOLOGY

Highly effective treatment of myofascial pain

INDICATIONS in NeuroRehab practice:
* back pain;

o radiculopathy
o polyneuropathy

' degenerative vertebral disorders

SOURCE: http//www.shockwave-therapy.co.uk

PROF. YVETTE KOLEVA, DM, PHD,
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PR IVET KOLEVA; MD, PH DMSC
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Grasp and Gait REHABILITATION (bases)

2006-2016

— -

MODERN
PHYSIOTHERAPY
METHODS

-

e f

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

SPLINTS
FOR ACTIVE GRASP TRAINING

61

PR IVET KOLEVA, MD, PHD, DMSC
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Grasp and Gait REHABILITATION (bases)

CONTROLLED ACTIVE
FLEXOR SPLINT

, PHD, DMSC

2006-2016

SYNERGISTIC SPLINT

63
LEVA, MD, PHD, DMSC
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DIFFERENTIAL
TENDON-GLIDING
SPLINTS

CONTROLLED PASSIVE EXTENSOR SPLINT

65
PR IVET KOLEVA, MD, PHD, DMSC
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2006-2016

IMMEDIATE CONTROLLED ACTIVE MOTION SPLINT

66
PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

BUDDY SPLINT AND PROXIMAL PHALANGIAL FRACTURE RESTING SPLINT

PR IVET KOLEVA, MD, PHD, DMSC
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Grasp and Gait REHABILITATION (bases)

2006-2017

EDUCATION OF THE STAFF
IN GAIT ANALYSIS AND
GAIT REHABILITATION

28

PR IVET KOLEVA, MD, PHD, DMSC

Minimally required level of competences
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HIERARCHY OF THE EDUCATIONAL COURSE

iterature (books, manuals, etc)

; / 7 Next Ieve ~ampetencies SE

‘1‘ \ ] C,)
|

[

GAIT REHABILITATION

Text1

{

()
O

y ELECTROTHERAPY
EERGOTHERAPY

']_‘ Bibliography e <

- : " EER EEE

| Literature [N EEE Y mmm
4

' B practical skills
; iterature '-\__1 . . . . 0

2006-2017

WEB-BASED EDUCATION

REHABILITATION OF THE GRASP AND GAIT

ERASMUS PLUS PROJECT

www.cor-skill.org
ERASMUS PLUS PROJECT

PR IVET KOLEVA, MD, PHD, DMSC
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Analytic

exercises

2006-2017

VERTICALIZATION

33

PR IVET KOLEVA, MD, PHD, DMSC
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ANALYTIC EXERCISES

2006-2017

MECHANOTHERAPY

I Koleva & ET Avramescu Editors, 2017 Page 77



Grasp and Gait REHABILITATION (bases)

GAIT TRAINING
(with rollator)

36

PR IVET KOLEVA, MD, PHD, DMSC
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GAIT REHABILITATION

CONTEMPORANEOUS METHODS

2013-2017

DYSFUNCTIONS AND DEFICITS
in cases with
diseases and conditions of the nervous and locomotory systems

Jomatom‘ezuog/ [/éﬁcz'&r
%otor [éﬁcz'tw
gﬁt-m‘turaf adaptation Functional atifity

320 tor Je 3 bilit
j‘z:clzdanz'caf and.- Jo/t}/m'oﬁvjz'caf T it 4
ﬂZZm JJ/{I}I}IZ’]g

cormponents of‘mo errten 0,
f L X ¢ 7/715u.a/:]9ercg]95u.af Jerjormance

ﬁechz'w n vofuntm}/ moverments GCognition

<éStrenj/;t, endurance 5J’e“3’dF and Janguage

fmotz' onal ac{']'uo“tment

‘Goordination
ﬁaz’{y /i w'nj skills
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2013-2017

REHABILITATION PROGRAMME

DRUGS
(MEDICATIONS)
KINESIOTHERAPY - ACTIVE AND PASSIVE
OCCUPATIONAL THERAPY
ADL
PROFESSIONAL ORIENTATION AND RE-ORIENTATION
THERMOTHERAPY
CRYOTHERAPY, ICE, COLD-PACKS,
PARAFFIN, HOT-PACKS, ETC.

PRE-FORMED PHYSICAL MODALITIES

PSYCHOLOGICAL ASSISTANCE
SPEECH THERAPY

Functional training — active movement training,
using KINESIOTHERAPY & ERGO
(occupational) THERAPY

PRE-FORMED MODALITIES - for
functional electrostimulations, management of
spasticity, pain control, metabolic
amelioration, tissue regeneration

I Koleva & ET Avramescu Editors, 2017 Page 80



Grasp and Gait REHABILITATION (bases)

PRINCIPAL ELEMENTS FOR GAIT RECOVERY

Orthoses (stabilization);

Functional electrostimulations ;

Analgesia (pain control) —drugs, DO, TENS;
Analytic exercises, Gait training;
Proprioceptive stimulation ...

ADL training ;

Canes, rollators, wheelchairs;

Mirror box therapy;

Mechano-therapy;

Hydro / Balneo-kinesitherapy (under water exercises & gait training);

Exoskeletons;
Virtual reality;
Robotics ...

TECHNOLOGY
FALONEISNOT

[ENOUGH.

IT'S TECHNOLOGY

MARRIED WITH
ALIBERAL ARTS

Technology is nothing. What's
important is that you have a faith in
people, that they're basically good

and smart, and if you give them
tools, they'll do wonderful things
with them.
Steve Jobs

AZQUOTES

Technology AND human sciences
Steve Jobs, 2001
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TELE-MEDICINE
TELE-REHABILITATION

Application of information and communication technologies for
rehabilitation.

Types - according the World Report on Disability [2011]:
Video and Tele-conference technologies;
Mobile phones and mobile Internet;

Tele-monitoring — e.¢. Holter electro-cardiograpvhy.
fe) o o I 9

Potential users:

patients, members of the family; members of the rehabilitation team, etc. ...

[KD Seelman, LM Hartman, 2009; DM Taylor et al., 2009; A Vainoras et al., 2004]

PHYSICAL MODALITIES
FOR
GAIT REHABILITATION
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MIRROR BOX THERAPY

A dlagram or a Or NO
A patle e e and 0 One hole N
and thelr 'phanto 0 the othe

Ir-‘,‘r |

O@od&mo

MD, PHD, DMSC
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2006-2016

MIRROR HAND THERAPY

PR IVET KOLEVA, M[

MIRROR THERAPY
FOR PHANTOM LIMB/ PHANTOM PAIN
IN AMPUTEES
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KUHE3UONOIrM4HA EMI

ONPWXUPAHA NTOKOMOUWA ‘ﬁ‘

o
=
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Grasp and Gait REHABILITATION (bases)

EXO-SKELETON

An exoskeleton (from Greek éw, éxo “outer” and oxedetog, skeletos “skeleton”) is the
external skeleton that supports and protects an animal's body, in contrast to the
internal skeleton (endo-skeleton) of, for example, a human. In popular usage, some
of the larger kinds of exoskeletons are known as "shells".

hitp://forums.wincustonize.com/457853

EXOSKELETONS: EXPANDED HORIZONS.

By DrJBHL on September 20, 2014 9:49:47 AM from JoeUser Fonums

Ilike that Sci Fi ‘inventions’ become real.

Exoskeletons (a normal attribute for insects and crustaceans) are now finding their way into
mankind’s world.

They exist...for medical and industrial as well as military uses:

70

PR IVET KOLEVA, MD, PHD, DMSC

EXOSKELETON
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MODERN EXOSKELETONS

2006-2016

EXOSKELETON

PR 1vET KStEva, MD, PHD, DMsC
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2006-2017

VIRTUAL REALITY -

Action Observation and Imitation
in Virtual Reality
for Stroke Rehabilitation

2006-2017

ROBOTICS: FINGER ROBOTIC REHAB
(STROKE)

PR IVET KOLEVA, MD, PHD, DMSC
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PROPRIOCEPTIVE STIMMULATION -
VIBRAMOOV

Vibramoov™ technologies are now revolutionizing functional
movement therapy by preserving the sensory and motor
functions even when motion is impossible.

Arising from 30 years of scientific and clinical researches”,
Vibramoov™ uses Functionnal Proprioceptives
Stimulations (FPS) allowing to stimulate the nervous

system with sensory informations identical to those normally
going along natural gait

These stimulations keep alive sensorimotor interactions of
people with lost walking abiliies and stmulate their
neuroplasticity.

*Techno Concept exclusive patent licence agreementWO
2009130579. Co-development Pr. Roll JP. and Dr. Roll R.

VIBRAMOOV™ SPEEDS UP THE REHABILITATION
PROCESS

Vibramoov™ represents a continuum of care for any patients
with lost walking capabilities.

Its early and enhanced action on the neuroplasticity limits the
occurrence of the multiple damages induced by sensorimotor
deprogramming caused by movement deprivation.

Vibramoov

ID, PHD, DMSC
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\ISimoovil i | | & |G)|@ &

Early Treatment Encourages Neuroplasticity

Intensity and Frequency are Important

Recovery of Mobility

Bimanual & Bipedal COORDINATION

COGNITIVE STIMULATION

66
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il

pmol. Ivet Koleva, DM,

ITAK, OF TIFZE

Represents the Rod of Asclepius, with a snake around it,
on g 6-branch star shaped as the cross.of 3 thick 3:1 rectangles.
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OCCUPATIONAL
THERAPY

77

Pr Ivet KOLEVA, MD, PhD, DMSc

2006-2016

ERGOTHERAPY

ergotherapy [ur'gother’ape]

Etymology: Gk, ergon, work, therapeia, treatment

the use of physical activity and exercise in the treatment of disease.

By extension the therapy includes any procedure that increases the
blood supply to a diseased or injured part, such as massage or
various types of hot baths. ergotherapeutic, adj.

Mosby's Medical Dictionary, 8th edition. © 2009, Elsevier.

78

PR IVET KOLEVA, MD, PHD, DMSC
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2006-2016

WEOT

The WORLD FEDERATION OF OCCUPATIONAL THERAPISTS
provides the following definition of Occupational Therapy:
"Occupational therapy is as a profession concerned w1th promotmg
health and well bemg through occupatlon [he primary goal

. v Occupat10na1 the1ap1sts ach1eve this outcome by enabhng
people to do things that will enhance their ability to part1c1pate or by
modifying the environment to better support participation.”
Occupational therapists use careful analysis of physical, environmental,
psychosocial, mental, spiritual, political and cultural factors to identify
barriers to occupation. Occupational therapy draws from the fields of
medicine, psychology, sociology, anthropology, and many other
disciplines in developing its knowledge base. A new discipline of

has been developed to enhance the evidence base
of the profession.

79

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

DEFINITION OF OT

Occupational therapy is the use of purposeful activity with
individuals who are limited by physical injury or illness,
psychosocial dysfunction , developmental or learning disabilities,
poverty and cultural differences, or the aging process in order to
maximize independence, prevent disability, and maintain health.

The practice encompasses cval

Q: Definition of occupational therapy for licensure.
Mmutes of the 1981 AOTA representative Assembly.
AJOT, 35, 1981, 35, 798-799.

81

PR IVET KOLEVA, MD, PHD, DMSC
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2006-2016

MODEL OF HUMAN DEVELOPMENT & OCCUPATION (MOHO) - cary xirsornzR, 1985

How did MOHO begin?

First published in 1980, the model of human occupation
(MOHO) grew out of Dr. Gary Kielhofner's master's thesis and
practice in the mid 1970s. While Dr Kielhofner has remained
the primary person working on MOHO, it has always been the
result of collaborative efforts. Today, this model reflects the
ideas, research, and practice efforts of a large number of
people throughout the world. Because so many people are
involved in developing MOHO, it has become one of the
leading theories in occupational therapy practice worldwide.
The contributions so many people have made to MOHO are
represented in the substantial resources which can be found
and obtained through this website and the MOHO e-store. It is
hoped that this website enables individuals to become part of a
worldwide community of occupational therapists who use and
contribute to the development of MOHO.
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2006-2016

OCCUPATIONAL COMPETENCE

OCCUPATIONAL COMPETENCE
N\

PERSONAL OCCUPATIONAL COMPETENCE

OCCUPATIONAL BASIC BEHAVIORAL BASIC
DOMAINS PERFORMANCE FUNCTIONS

LEISURE POSTURE SENSORY SKILLS

PLAY LOCOMOTION 1
ADL
FOR PERSONAL PERCEPTION
INDE E

AN I PUBLC OBJECTS A COGNITION
WORK
SR / EMOTIONS

CONDITIONS

PHYSICAL AND PSYCHIC

MATEIAL, SOCIAL AND
CULTURAL CONDITIONS

EDUCATION INTERACTION

OCCUPATIONAL COMPETENCE
TO THE AREAS OF LIFE

2006-2016

CANADIAN MODEL OF OCCUPATIONAL PERFORMANCE (CMOP)

We also looked at the Canadian Model of
Occupational Performance (CMOP), which
involves the person, occupation and
environment. Each of these sections is
then further broken down into smaller
components to better understand what is
going on and what needs to happen so
the issue can be addressed. This model
aims to show the relationship between
environment and occupation and person.
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OTHER CTMODELS

Adaptation 10 and with
the environment

Self Maintenance

PR IVET KOLEVA, MD, PHD, DMSC

2006-2016

CRAFT MODEL

Wholistic Models

Occupational Therapists and 1 Functions
Registered Functional Lelsure Or

. ® “Things We Do."
Therapists RFI®s are experts o

at task analysis. This is the

art of discovering the A Ml = Abilities
components of an activity and : 2

applying solutions from a fully

informed expertise on the ]

subject. It is with this expert . ¢ Context
task analysis that Jan Olson ' : 5 '

investigated the skill of

handwriting. Her work

T LR LTl - occ: Cortext Related Abies Functional Therapy Model
that is {writin 1t

T

89

PR IVET KOLEVA, MD, PHD, DMSC

I Koleva & ET Avramescu Editors, 2017 Page 98



Grasp and Gait REHABILITATION (bases)

2006-2016

REED & SANDERSON

Lacking 1983
Withdrawn? Oufde O<\g\05 occupational

,60’3 Mo del Performance

Generic

Reed and person
2 I ; Qccupations
Sandersoﬁn Human Nleractions il
Occupation Model Environment

»7
&‘S\@S e\( Care
S/he 5l

Productivity

Centred

Goal setting

PEqpasy
!

2006-2016

OCCUPATIONAL
ADAPTATION!
Volition
Habituation
Performance capacity
Occupational
identity

Occupational
competence

E Environment ;

Model of Human Occupation
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2006-2016

OCCUPATIONAL PERFORMANCE COMPONENTS

A. Sensorimotor
a. SeNsory awareness

b. sensory processing

(1) tactile

(2) proprioceptive

(3) vestibular

(4) visual

(5) auditory

(6) gustatory

(7) olfactory

c. perceptual pro

(1) stereognosis

(2) kinesthesia

(3) pain response

(4) body scheme

(5) right-left discrimination
(6) form constancy

(7) position in space

(8) visual-closure

(9) figure ground
(10)depth perception
(11)spatial relations
(12)topographical orientation

. reflex

. range of motion (ROM)
muscle tone

. strength

. endurance
postural control

. postural alignment

. soft tissue integrity

o N o

Jag

A A
\Motor
VioTo?

. gross coordination

. crossing midline

laterality

. bilateral integration

. motor control

. praxis

g. fine coordination/dexterity
h. visual-motor integration

i. oral-motor control

o AN op W
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2006-2016

(1) tactile

(2) proprioceptive
(3) vestibular

(4) visual

(5) auditory

(6) gustatory

(7) olfactory

c. perceptual processing
(1) stereognosis

(2) kinesthesia

(3) pain response

(4) body scheme

(5) right-left discrimination
(6) form constancy

(7) position in space

(8) visual-closure

(9) figure ground
(10)depth perception
(11)spatial relations
(12)topographical orientation

COMPONENTS

C. Psychosocial Skills and
Cognitive Integration Psychological
arousal level
. orientation
. recognition

B.

1.

2

3

4. attention span
5

6

7

8

1. psychological
. values
. Interests

. activity initiation - self-concept

. activity termination
. memory
. sequencing
9. categorisation
10. concept formation
11. problem solving
12. learning
13. generalisation

. social

. role performance

. social conduct

. interpersonal skills
. self-expression

3. self management

. coping sKills

. time management
. self-control
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2006-2016

2006-2016
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2006-2016

ERGONOMY
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In some cases

Drug therapy
Infiltration therapy

MESO THERAPY
INFILTRATION
THERAPY

Michel Pistor (1924-2003) performed clinical research and founded the

field of mesotherapy. Multi-national research in intradermal therapy

culminated with Pistor's work from 1948 to 1952 in human mesotherapy
A treatments.

The French press coined the term Mesotherapy in 1958.

The French Académie Nationale de Médecine recognized Mesotherapy

as a Specialty of Medicine in 1987.

Popular throughout European countries and South America,

mesotherapy is practiced by approximately 18,000 physicians worldwide

Simplified diagram of mesotherapy technical

Mesotherapy
epidermal

Topping
Mesotherapy

intradermic
(point by point)

Mésoperfusion

Mesotherapy
punctual
systematized
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There are published studies on the clinical treatments and effects of these medications and numerous
cocktails of combined chemical compounds on the body have been reported in Europe and South
America for several years. There is no conclusive research proofthat these chemical compounds work
to target adipose (fat cells) specifically. Cell lysis, resuling from the detergent action of deoxycholic,
may accountfor any clinical effect[2]

In 2012, a French laboratory invented a way to insert atreatment of Mesotherapy into a liquid podlet
This podletis then plugged into a facial steamer tited the MTherapy Beauty Pod which applies the
treatment to the user's facial pores via steam. This was the first invention of its kind to enable
Mesotherapy treatments directly to consumers within their own home.

SUBSTANCES USED INCLUDE Alpha lipoic acid

: ; Vitamin C
Phosphatidylcholine
Collagenase ;
T3-T4 thyroid, g Procaine

Yohimbine ; ;
Isoproterenol Lidocaine
Aminophylline Co-enzyme cofactors Ginkgo biloba

Dimethylethanolamine ;
Pentoxifylline y Melilotus

Gerovital
L-carnitine

&bl C-adenosine
. utatnione monophosphate
L-arginine Tretinoin

Hyaluronidase Multiple vitamins
Trace mineral elements

Carbon dioxide
Mesoglycan

INFILTRATION THERAPY
MESOTHERAPY
BEFORE THE PROCEDURE (RESPECTIVE PRE-FORMED MODALITY )

IN LOCO DOLORIS, OR SEGMENTAL APPLICATION

BEFORE THE APPLICATION OF PHYSICAL MODALITIES (eLectrotHERAPY, MAGNETIC

FIELD, VIBRATION,ETC.)

REDUCTION OF PAIN

PADUA L, | APRILE, F CECCHI, ETAL.
PAIN IN POSTSURGICAL ORTHOPEDIC REHABILITATION: A MULTICENTER STUDY.
PAIN MEDICINE, 13, 2012, 769-776.

Prof. Yvette Koleva, DM, PhD, DMSc
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MESOTHERAPY & PAIN

BAS, Pain

INFILTRATION THERAPY
PROLO THERAPY
MESO THERAPY
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NERVE BLOCKS

Nerve blocks at the elbow

a Ulnar nerve block

b Median nerve block ¢ Radial nerve block

a Median nerve, b biceps tendon, ¢ a Finger palpating lateral humeral
brachial artery. epicondyle, b biceps tendon.

a Medial humeral epicondyle, b ulnar
nerve, ¢ sulcus, d olecranon.
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2006-2016

REHABILITATION

IN

BULGARIA

Prof. Ivet Koleva, DM, PhD, DMSc

2006-2016

INTERNATIONAL CLASSIFICATION OF FUNCTIONNING,
DISABILITYAND HEALTH

(MEXOYHAPOOHA KINTACUOUKALINA HA ®YHKLIMOHUPAHETO, YBPEXAHUATA U 3APABETO - MK®;
ICF, WHO, 2001)

HEALTH CONDITION

(HapyLeHue / Gonecr)

Body functions Activities Participation
(HapyweHue) (Ozparuyerue) WHeanudHocm)

Environmental factors Personal factors

Prof. Ivet Koleva, DM, PhD, DMSc
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2006-2016

Modalites physiques === <L EGQO" style

OSCILLATION
PROFONDE

PR IVET KOLEVA, MD, PHD, DMSC

IN CLINICAL PRACTICE WE USE THE

PATIENT CENTERED APPROACH

124

PR IVET KOLEVA, MD, P @670)4510(/94 a DM, THD, D e

E-mail: yvette@cc.bas.bg; Phone: ++359.888.20.81.61
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Part 2.

GRASP AND GAIT REHABILITATION

IN NEUROLOGICAL AND

NEUROSURGICAL

CONDITIONS
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COMPLEX NEUROREHABILITATION ALGORITHMS FOR FUNCTIONAL
RECOVERY AND AMELIORATION OF AUTONOMY IN EVERYDAY LIFE
OF PATIENTS WITH NEUROLOGICAL DISABILITIES

Ivet Koleva

Author discusses the problem of functional recovery of neurological sensitive, motor and
functional disturbances. The goal was to evaluate the efficacy of application of different
neurorehabilitation modalities and methods on everyday autonomy and quality of life of
patients with disabilities due to socially important invalidating neurological diseases.

We effectuate a composition, clinical application and approbation series of complex
neurorehabilitation algorithms for functional recovery and amelioration of independence
in daily living of a total of 1249 neurological patients, divided into a lot of groups and
subgroups, in each one we applied a different neurorehabilitation (NeuroReh) complex,
composed by a synergic combination of natural and pre-formed physical modalities
(electrotherapy, cryo and thermotherapy, physiotherapy and occupational therapy).
Patients were controlled before, during, at the end of the NeuroReh course and one
month later - using a battery of traditional and contemporaneous objective methods:
tests and scales for motor weakness, balance and coordination; tests of functional grip;
tests of gait and independent motion; functional scales for independence in daily living
and capacity for activities (self-service, family life, professional, social); scales for
depression and anxiety; visual analogue scale of pain; vibroesthesiometry;
thermosensibility; laser Doppler flowmetry.

Based on detailed qualitative and quantitative evaluation we proved the efficacy of
different neurorehabilitation complexes — on different types and levels of sensory, motor
and functional deficiency in patients with post-stroke hemiparesis (including hemiparetic
shoulder), multiple sclerosis, parkinsonism, discogenic radiculopathy L5 with peroneal
paresis, diabetic polineuropathy with peroneal paresis and neuropathic diabetic
podopathy.

Key words: neurorehabilitation, physical therapy, paresis, pain, algorithm, quality of life, activities
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COMPARATIVE EVALUATION OF THE EFFICACY OF DIFFERENT
NEUROREHABILITATION PROGRAMS ON THE FUNCTIONAL
RECOVERY AND THE AUTONOMY OF PATIENTS WITH POST STROKE

HEMIPARESIS

Ivet Koleva, Radoslav Yoshinov, Borislav Yoshinov
Medical University of Sofia, Bulgaria

Abstract

Aim: On the base of systematic review of the literature, clinical observations and investigations, specific complex
neurorehabilitation algorithms were structured (including natural and preformed physical modalities).

GOAL: Comparative evaluation of the efficacy of different physical-therapeutic and rehabilitation programs on the functional
recovery, the autonomy in activities of daily living and the capacity for different activities of patients suffering from post-stroke
hemiparesis.

Materials and methods: A total of 366 post-stroke in-patients were observed. The neurorehabilitation complex includes
physiotherapy, occupational therapy; thermotherapy or cryotherapy; in some groups we added electrostimulations of hand
extensors and mirror therapy (grasp training).

Patients were investigated before and after therapy, and one month later; according a Protocol with all patients’ data
(including neurological and functional status, hemiparesis level — Brunnstrom’s test; evaluation of capacity of independence
in self-care, familiar activities, professional activities; evaluation of prehension).

Statistical evaluation: t-test (analysis of variances ANOVA) and Wilcoxon rank test (non-parametrical correlation analysis).
Results and discussion: Comparative analysis of results proved a statistically significant favorable effect (p<0,001) on
some parameters: increase of the muscle force, the range of motion and the functional capacity of the hand (precision grips);
stabilization of the balance and the locomotion (test of Brunnstrom); improvement of the autonomy in different activities —
self-service and domestic care. The stability of the results one month after the end of neurorehabilitation is satisfactory.
Conclusion: In conclusion we must underline the impact of electrostimulations and grasp training before mirror for functional
recovery and patients’ autonomy.

Key words
neurorehabilitation, stroke, hemiparesis, algorithm, functional recovery, activities of daily living (ADL)

Introduction

Stroke is considered worldwide as a socially important disease, with high morbidity and
mortality, and a significant level of disability of stroke survivors, with necessity of
systematic rehabilitation [1-3].

According to the data of the American National Stroke Association: stroke is one of the
leading causes of long-term adult disability, affecting approximately 795,000 people each
year in the U.S. [1].

According to reports of the National Institute of Neurological Disorders and Stroke
(NINDS), a component of the U.S. National Institutes of Health (NIH), approximately two-
thirds of the stroke patients in the United States survive and require rehabilitation [3,4].
According to the World Health Organization (WHO), stroke is a condition in which clinical
signs of focal or global impairment of cerebral functions develops rapidly, lasts longer
than 24 hours unless interrupted by surgery or death, and exhibit no apparent
nonvascular cause [1]. From the clinical point of view, the acute neurological deficit is the
result of a large area of impaired circulation. So, the stroke is a result of the altered
circulation, respectively it can be defined as a vessel-related functional impairment of a
specific region of the brain. Strokes can be classified according to the type: ischemic
stroke (80-83%); intracerebral hemorrhage (10-12%); subarachnoid hemorrhage (7-8%).
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About 88% of the patients with acute stroke have hemiparesis [2], so the motor
weakness and the reduced autonomy in everyday life are the main problems of post
stroke patients in rehabilitation units.

The World Health Organization’s (WHO) definition of rehabilitation is: “The use of all
means aimed to reduce the impact of disabling and handicapping conditions, and at
enabling people with disabilities to achieve optimal social integration” [5,6].

The definition of Physical and Rehabilitation Medicine (PRM) by the Union Européenne
des Médecins Spécialistes (European Union of Medical Specialists) (UEMS) - Section of
PRM is: “an independent medical specialty concerned with the promotion of physical and
cognitive functioning, activities (including behavior), participation (including quality of life)
and modifying personal and environmental factors. It is thus responsible for the
prevention, diagnosis, treatments and rehabilitation management of people with disabling
medical conditions and co-morbidity across all ages.” [9].

There is not a great difference of basic concepts in PRM between both sides of the
Atlantic [7].

According to these concepts, the main objective of rehabilitation is to help survivors
become as independent as possible and to attain the best possible quality of life
[NINDS], and stroke is the second neurological typical condition present in acute PRM
wards [6].

Physical and Rehabilitation Medicine (PRM) is an independent medical specialty
focusing on the improvement of functioning [8], and the role of International Classification
of Functioning, disability and Health [ICF] is crucial [9, 10]. During last two decades we
worked on this [11].

Rehabilitation in post-stroke patients traditionally applies different PRM techniques:
Proprioceptive  neuromuscular facilitation, Kabath and Brunnstrom methods;
Neurodevelopmental training (Bobath concept); Sensorimotor therapy (Rood approach).
Ultimately some modern modalities were included in the neurorehabilitation process,
such as Motor relearning program, Constraint-induced movement therapy, Mirror
therapy, Functional electrical stimulation (FES), Electromyographic (EMG) biofeedback,
Robotic devices [2,11,12].

Most of the studies analyze the isolated efficacy of one or two rehabilitation methods. But
medical doctors — PRM specialists traditionally have a holistic approach to people with
acute and chronic conditions [5]. Thus, we decide to combine different physical
modalities (natural and pre-formed), with the goal to improve the efficacy of the
neurorehabilitation [11]. In our clinical practice, we accentuate on the functional recovery,
capacities for different activities and autonomy in everyday life, and we apply a synergic
combination of physiotherapy, occupational therapy, thermo- or cryotherapy,
electrotherapy, etc.

Goal

The goal of the current article is to effectuate a comparative evaluation of the efficacy of
application of different neurorehabilitation programs in patients with post-stroke
hemiparesis, and to evaluate the impact of different physical modalities: physiotherapy
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(proprioceptive neuro-muscular facilitation techniques, passive and active range-of-
motion exercises, gait training), mirror therapy for digital prehension training,
occupational therapy, cryotherapy or thermotherapy, functional electrostimulations.

Design Of The Study (Material And Methods)

The current investigation was realized during last 15 years in 5 university departments /
clinics of PRM in two Bulgarian cities (the capital Sofia and one city at the north part of
the country — Pleven).

The investigations were carried out considering patients’ rights (according to the
Declaration of Helsinki), and were approved by the respective Institutional review boards
and Ethic commissions.

All patients signed informed consent concerning their participation in the scientific
research, and before undergoing every investigation or procedure.

In the investigation we include a total of 366 in-patients, treated using 6 different
neurorehabilitation complexes. For controls we used data of patients without PRM
(included in the list of potential in-patients, during the interval between the initial
examination and their entry in the Neurorehabilitation Clinic). All patients were examined
by us, during our work or consultation.

Inclusion criteria: The clinical diagnosis of all patients was post-stroke hemiparesis;
proved by clinical, functional and imagery examinations.

Exclusion criteria: All patients with a severe cardiac, respiratory or renal insufficiency
were excluded, general contraindications for rehabilitation were considered. We excluded
patients with correction of the medicaments during the last 1 month before the beginning
of our study.

Characteristics of the material: Our patients were in a subacute or chronic stage after
a supra-tentorial stroke; presenting a spastic hemiparesis (including central paresis of the
ipsilateral facial and the hypoglossal nerve), with significant motor weakness,
hyperreflexia, pathologic reflexes of the groups of Babinski and Rossolimo, superficial
hemi-hypoesthesia; with difficulties in the functional grasping and transfers, and with
reduced autonomy in everyday activities.

A total of 366 patients were treated, the distribution men: women = 151 : 215 (41,26%
58.74%). The middle age of our patients was 57 years (from 34 to 68 y, standard
deviation /SD/ = 13,8); in a period of 1 to 8 months (average 4,5 months, SD 3,8) after an
ischemic stroke (cerebral infarctus) in the irrigation territory of the medial cerebral artery
(left arteria cerebri media /ACM/ in 149 patients, right ACM — in 117 patients). The
Brunnstrom score before the neurorehabilitation was on a middle level Ill - IV, the
evaluated functional capacity was 13 / 20 points (Barthel ADL index).

Previously, all patients were hospitalized in an University Clinic/Department of
Neurology.
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Our intervention began during the first months after the acute event (1.5 to 8 months);
and was realized on a total of 366 post-stroke in-patients of a Clinic/Department of
Physical and Rehabilitation Medicine (Neurorehabilitation/neuroreh/sector).

Every patient received a complex PRM program of four weeks (20 procedures, 5 times
weekly).

Periods of evaluation: Patients were controlled before and at the end of the neuroreh
course, and one month later; according a Protocol with all data - using a battery of
traditional and contemporaneous objective methods (including neurological and
functional status): level of the hemiparesis — Brunnstrom’s test; tests and scales for
motor weakness, balance and coordination; tests for spasticity and prehension
(functional grip); tests for gait and independent motion; functional scales for capacity and
autonomy in daily living activities (self-service, family life, professional, social); scales for
depression and anxiety (tests of Zung); etc.

Here we analyze results from all patients, which passed this program and who were
presented to the control examination one month after the end of the rehabilitation.

Randomization of patients: In the investigation we included a total of 366 in-patients,
divided in 7 groups: three experimental groups of a total of 285 patients treated by
innovative physiotherapy methods (E-1, E-2, E-3), and 81 patients for the control groups:
three of them treated by standard rehabilitation methods (K-1, K-2, K-3) and a control
group patients without PRM (K-0). Patients were randomized into seven treatment
groups (approximatively 95 patients per group — for the experimental groups; about 20
patients per group — for the control groups).

Functional assessment methods: The evaluation protocol consists of: the history of the
condition, the clinical patterns of the central hemiparesis and the autonomy in everyday
activities, and functional assessment, including: the level of the hemiparesis
(Brunnstrom’s test) [13], the functional score (Barthel ADL index — score of 20 points)
[14], the evaluation of spasticity (0-4), the goniometry of the range of motion of the wrist
and the evaluation of the functional capacities of the paretic upper limb in activities (test
of E.Michel), evaluation of the autonomy in activities of daily living (0-5) — concerning
self-care (bed activities, toilet, dressing, eating, transfers), domestic activities (fixing the
bed, food preparation, doing the clothing, cleaning); professional activities (for the upper
and lower extremities; professional activities connected with travelling); and evaluation
(0-5) of the digital prehension or terminal opposition (precision grips — tip-to-tip pinch)
[11].

Treatment methods

The neurorehabilitation program was focused on the following tasks: functional recovery,
restoration of functional independence; reduction of muscle weakness and spasticity;
training of transfers, grasp and gait; management of co-morbid conditions; prevention of
complications (e.g. muscle and joint contractures, position and gait type Wernicke-Mann,
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humero-scapular sub-luxation); increase of the quality of life of patient and his / her
family; social re-integration.

The duration of the PRM-program was 20 procedures, 5 days a week, for 4 weeks.

All patients received a detailed physiotherapeutic program, including proprioceptive
neuro-muscular facilitation (PNF - method of Kabath), education and training of some
activities for the self-care. Family members were included in the neurorehabilitation team
and participated in the sessions of patients’ education.

For all patients of the experimental groups the PRM programs included:

Physiotherapy: individualized movement program (PNF by Kabath) with soft tissue
massages (proprioceptive neuro-muscular facilitation techniques, analytic exercises for
the paretic limbs, balance training, training of transfers and gait, exercises to stabilize the
gait on flat terrain and on stairs); duration 45 minutes, twice a day;

cryotherapy with ice block — distally in upper and lower extremities, duration 2-3 minutes
per field, twice daily;

occupational therapy (OT), including training in activities of daily living (ADL) - 30
minutes, twice a day;

patient education.

In the second group (E-2) we added:

functional electrical stimulations (FES) — a stable method of application, for the extensors
of the paretic upper and lower limbs (with special attention to the wrist and ankle) and for
the flexors of the fingers; with tetanic pulses, procedure of 10-20 minutes, once a day;

In the third group (E-3) we added too:

analytic exercises and manipulative activities (grasp training with peanuts, beans, lego)
with a mirror box (mirror therapy) — 10-20 minutes a day.

In the control groups (K) we included a total of 81 patients (with comparable clinical
characteristics), part of them - control zero group (K-0) were observed without
rehabilitation (between the initial examination before the entrance in the PRM clinic and
the official entry like in-patients). The rest of patients of the control groups were
randomized into three control groups (K-1, K-2, K-3) and they received a standard
physiotherapy program (once daily) and a standard (group) education in some ADL.

K-1 sub-group received only these procedures;

In patients of K-2 sub-group we added too thermotherapy (paraffin applications distally
(wrist and ankle);

K-3 sub-group received additionally electrostimulations — once a day.

All patients received detailed instructions for the treatment strategy and concerning the
rehabilitation process. Patient education includes information about the lesion and the
main risk factors for stroke, possible therapy and interventions, potential of the physical
and rehabilitation medicine (PRM); and principal recommendations for everyday life
during the first 6 months (position therapy, control of spasticity, grasp and gait training;

I Koleva & ET Avramescu Editors, 2017 Page 116



Grasp and Gait REHABILITATION (bases)

hypolipid and hypoglucid diet; ending of smoking and alcohol abuse; control of lipid
profile and arterial hypertension, stress control).

Statistical analysis

Statistical analysis was performed with SPSS electronic package, version 17. We applied
options for two samples comparison with parametrical analysis of variances ANOVA and
non-parametrical distribution and correlation analysis: t-test (t-criteria, p value), Signed
test, Signed rank test, Kolmogorov — Smirnov test, Mann — Whitney (Wilcoxon) W test (W
median).

The treatment difference was considered to be statistically significant if the p value was <
0.05. In some cases we received lower results of the p-value (p<0.01 and even p<0.001).

Results

Comparative analysis of results of neurological and functional exams proved a
statistically significant favorable effect (p<0,05) on a lot of parameters: reduction of
muscle weakness, increase of the range of motion and the functional capacity of the
hand (including grip); stabilization of the balance and locomotion (tests of Brunnstrom);
improvement of capacity of hemiparetics to effectuate different activities — self-care,
domestic care. The stability of the results one month after the end of neurorehabilitation
was satisfactory.

Functional capacities

The evaluation using the Brunnstrom’s test [13] presents an increase of functional
capacities. Table 1 compares the score before and after therapy (B.Th./A.Th.).

Table 1. Evaluation with the test of Signe Brunnstrom

Mometzgétof the Before Neurorehabilitation After Neurorehabilitation
Brunnstrom’s Number of Number of
. Value per cent . Value per cent
score patients patients
Level 2 117 41,06 26 9,12
Level 3 153 53,68 97 34,03
Level 4 15 5,26 156 54,74
Level 5 0 0 6 2,11
TOTAL 285 100.00 285 100.00

The statistical analysis of the total distribution of patients according the score of S
Brunnstrom is presented on Figure 1. Using the method of Mann - Whitney we don't
receive significant difference (p>0.05), because of the gravity of the hemiparesis and the
relatively short duration of the rehabilitation (according actual situation in our country).
But we observed a translation of the curve of distribution (Gaus distribution) after
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rehabilitation to the left side (translation to the mild levels of alteration) — in comparison

with the levels before therapy (B.Th.), especially for the patients of levels 3 and 4.
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Figure 1. Functional evaluation (test of S Brunnstrom)
(for the 285 patients of the experimental groups)

The statistical analysis (t-test) of the results concerning the functional evaluation by the
ADL scale of Barthel (Figure 2) and the test of Michels for the upper extremity (Figure 3)
demonstrates a significant difference (p<0.05) for the patients of the experimental groups
(E-1, E-2 & E-3), especially for the group E-3.
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Figure 2. Functional evaluation of Barthel ADL index (0-20)
(For control and experimental groups)
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Figure 3. Evaluation of the autonomy of the paretic upper limb in ADL (test of E Michel) -
(for the control and the experimental groups)

We must highlight that the results are more important for the patients with a mild level of
dysfunction.

Spasticity
The evaluation of spasticity presents a favorable effect — reduction of spasticity (values
A.Th. in comparison with the values before Th - Table 2 and Figure 4).

Table 2. Evaluation of spasticity (0-4)

Moment of testing Before Th After Th
SPASTICITY ~ Numberof o onts  Numberof o ents
patients patients

0 - no spasticity 7 2,45 5 1,75
1 - poor spasticity 13 4,56 53 18,6
2 — mild spasticity 55 19,30 152 53,33
3 — middle 194 68,08 67 23,51
spasticity
4 - strong 16 5,61 8 281
spasticity

TOTAL 285 100,00 285 100,00
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We observed significant amelioration in autonomy of patients in ADL (0-5) — concerning
self-care and some domestic activities (Figure 5): bed activities, sitting, standing,
balance; transfers — using or not a wheelchair; personal hygiene, dressing; eating). Our
patients didn’t present significant performance in home and professional activities —
probably due to the level of motor weakness, the short duration of neurorehabilitation and

the early period after the acute onset of the vascular event.
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Figure 5. Evaluation of autonomy in self-care activities (0-5)
(for the control and the experimental groups)

During the statistical analysis (t-test) of self-care activities (0-5) we observed median
values: before therapy (B.Th.) = 1,33 +/- SD 0,072; and after therapy (A.Th.) = 2,15 +/-
SD 0,768; p=0,016, so we have a statistical significance with a p<0.05. The statistical
significance is most pronounced for the patients of the experimental groups: E-1, E-2 and
E-3. Applying the method of Mann-Whitney we received values for the W-medians B.Th.
and A.Th.: 1,35 versus 1,89.

Digital prehension (precision grips)

Figure 6 presents the results concerning the precision handling (0-5) — tip prehension
(tip-to-tip pinch). The statistical evaluation demonstrates a significant difference B.Th
versus A.Th. in patients of the experimental groups (E-2 and E-3).
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Figure 6. Evaluation of the tip prehension - precision grips (tip-to-tip pinch, scale 0-5)
(for the control and the experimental groups)

Applying the t-test — the median value of patients before Th is 0,57 (SD 0,15) and A.Th.
is 2,55 (SD 1,27), the t-criterion is = -4,09 and the p value = 0,001, so we have an
important statistical significance. Using the method of Mann-Whitney we received a
median of Wilcoxon = 49,0 and p-value p=0,001, so statistical significance (p<0.01).

If we compare the results of the experimental groups after therapy and one month later —
we don'’t receive statistical significance [t=0,19; p=0,85], so we have a stability of the
efficacy of the rehabilitation during the first 4 weeks. This stability of the effects is most
expressed in the groups with mirror therapy (with grasp training). Our conclusion is that
the application of functional electrical stimulations for the wrist extensors is effective (for
the spasticity and for the precision grips), but is relatively instable; and for stability of the
results is necessary to apply a grasp training, better with the method of mirror therapy.
The comparison of results for the experimental groups before therapy and one month
after the end of the therapy demonstrates too a statistical significance [t=-3,75; p=0,02,
so p<0,05].
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Discussion

Our results proved the significant efficacy of complex neurorehabilitation on a lot of
parameters: reduction of muscle weakness, increase of functional capacity of the hand
(tip prehension); stabilization of the balance and locomotion (tests of Brunnstrom);
improvement of the capacity of hemiparetic patients to realize main activities of self-care
and some activities of domestic care.

Results of experimental groups are the most favorable, and we can emphasize the
impact of electrostimulations (group E-2) and of mirror therapy for grasp training (group
E-3) for acceleration of the functional recovery.

It's necessary to underline the stability of the results one month after the end of
neurorehabilitation.

We agree with authors who highlight the importance of neurologic sensory-motor
dysfunctions and deficits for everyday autonomy of post-stroke patients and discuss the
impact of occupational therapy [2,3,11]. Training of basic activities of daily living (ADL -
bathing, dressing, feeding, toileting, transfers) is considered as obligatory and in most
reports, 47-76% of patients achieve partial or total independence in the performance of
ADL, evaluated with disability rating scales. The maximal improvement is measured
during the first 6 months post onset [2,11].

Ultimately, the impact of mirror therapy is discussed in the literature. In a systematic
review H Thieme et al. (2013) summarizes the effectiveness of mirror therapy for
improving motor function, activities of daily living, pain, and visuospatial neglect in
patients after stroke. They included randomized controlled trials and randomized
crossover trials comparing mirror therapy with different interventions for patients after
stroke, using relevant data of Cochrane Registers, Medline, Embase, etc. Authors
analyze 14 studies with a total of 567 participants, which compared mirror therapy with
other interventions. Mirror therapy was found to have a significant effect on motor
function and on activities of daily living [12].

Evidence from clinical trials supports the premise that the early initiation of
neurorehabilitation is crucial for the functional recovery from stroke [2,11,14]. When the
beginning of the rehabilitation is delayed, patients may develop a lot of complications,
such as muscular or joint contractures, pressure ulcers; pneumonia; urinary infections;
heterotopic ossifications; depression; falls; malnutrition; deep venous thrombosis;
pulmonary embolism; encephalopathy, vascular dementia [2-4,11].

Mechanisms of functional recovery are discussed by a lot of authors [2-4,11]. Without
doubt, the reduction of the extent of neurologic impairment can result from spontaneous,
natural neurologic recovery (via the effects of drug treatments that limit the extent of the
stroke) and from neurorehabilitation interventions that enhance neurologic functioning
[2,11]. The training of activities of daily living (ADL), of gait and grasp can improve the
quality of life of post-stroke survivors.

During the first 3 to 6 months the principal recovery mechanism is the resolution of
harmful local factors: reduction of local edema, resorption of local toxins, improvement of
local circulation, and recovery of partially damaged ischemic neurons. This is the cause
for the early spontaneous improvement after stroke [2].
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We consider that the efficacy of neurorehabilitation is due to the other mechanism of
recovery — the neuroplasticity, which may continue for many months, and which can take
place early or late. By definition, the brain plasticity is the ability of the nervous system to
modify its structural and functional organization — principally by collateral sprouting of
new synaptic connections, and by stimulation of previously latent functional pathways
[2,15]. Other discussed mechanisms of neuroplasticity are assumption of function by
undamaged, redundant neural pathways, reversibility from diaschisis, and regenerative
proximal sprouting of transected neuronal axons [15]. Experimental evidence indicates
that plasticity can be altered by several external factors, including pharmacologic agents,
electrical stimulation, and environmental stimulation [2,15].

A key aspect of neuroplasticity, very important for neurorehabilitation, is the dependence
of synaptic plasticity from the functional activity [2,16].

Our work demonstrates that active regular and prolonged physiotherapy and training of
everyday activities (accentuating on grasp training with a mirror) promote the functional
recovery and the autonomy of post-stroke hemi paretic patients, probably stimulating the
brain plasticity and its functional reorganization.

Probably the stability of the effects on motor function and on autonomy in ADL (at follow-
up assessment - one month after the end of rehabilitation) is due to this use-dependent
neuroplasticity.

Conclusion

The brain has significant capacity to recover from the loss of function following a cerebral
vascular accident. PRM training stimulates brain reorganization and improves functional
recovery and autonomy of post-stroke patients. Systematic neurorehabilitation reduces
risks of complications during the post-acute and the chronic phase, such as contractures
and deconditioning [2].

The organization of neurorehabilitation is a key consideration in stroke management [17].
We agree with the White Book of PRM in Europe (2006) that the future goals for the
specialty PRM cover the development of a “culture of rehabilitation” as a fundamental
right for people with disabilities and one of the roles of PRM specialists is to realize that

[5].
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COMPARATIVE STUDY OF FOUR NEUROREHABILITATION
COMPLEXES IN PATIENTS WITH
DIABETIC POLYNEUROPATHY AND DIABETIC FOOT

Introduction: Most of patients with Diabetes mellitus /DM/ develop neurological complications,
including diabetic polyneuropathy /DPNP/ and neuropathic diabetic foot /DF/.

Objective: The goal of current study was to effectuate a comparative evaluation of different
neurorehabilitation /NR/ complexes in patients with DM, DPNP and DF; with detailed evaluation of the
impact of some pre-formed modalities: low frequency electric currents, functional electrical stimulations
IFES/ and Deep Oscillation /DO/.

Material and methods: During last years a total of 144 patients with non-insulino-dependent DM,
DPNP and neuropathic DF were observed and investigated. The investigation was conducted with
consideration for the protection of patients, as outlined in the Declaration of Helsinki, and was approved
by the appropriate institutional review boards and ethic commissions. All patients gave written informed
consent before undergoing any examination or study procedure. Patients were randomized into four
treatment groups of 36 each one.

All patients received a complex NR programme including physical therapy and patients’ education.
Patients of group /gr/ 1 received only these procedures. In other groups we added some preformed
physical modality: gr 2 - low frequency electric currents (iontophoresis and functional electrical
stimulations /FES/), gr 3 - DO. Patients of group 4 received complex NR, including combination of
procedures of groups 2 and 3.

For statistical evaluation we used t-test (ANOVA) and Wilcoxon rank test (non-parametrical correlation
analysis), performed using SPSS package. The treatment difference was considered to be statistically
significant if the P value was < 0.05.

Results: The comparative analysis of results shows a significant improvement: pain relief (visualized by
the Visual analogue scale, and evaluation of muscle tenderness), increase of muscle force (Manual
muscle test), reduction of dystrophic foot signs, and amelioration of quality of life (McGill QoL
questionnaire). We received best results in group 4.

Discussion and conclusion: The combination of iontophoresis and FES is the most effective complex
in cases with peripheral paresis. Deep Oscillation is the most analgesic agent. We suggest a conception
of mechanisms of physical analgesia.

We could recommend the complex program for treatment of DPNP and DF.

Keywords: DM, DPNP, DF, analgesia, physical modalities, deep oscillation
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IMPACT OF FUNCTIONAL ELECTRICAL STIMULATIONS IN THE
EARLY NEUROSURGICAL REHABILITATION OF
PATIENTS WITH CEREBRAL TUMORS
(a comparative study)

Ivet B. Koleva , Radoslav D. Yoshinov, Borislav R.Yoshinov

Introduction: Most of patients with brain tumors require a complex neurorehabilitation program after
surgical intervention.

Our purpose was to evaluate the impact of pre-formed physical modality functional electro-stimulation in
the post-operative management of hemiparesis.

Objective: Our goal was to effectuate a comparative evaluation of two neurorehabilitation complexes in
patients with brain tumors after neurosurgical intervention, and to check the significance of functional
electrical stimulations on the level of hemiparesis.

Material and methods: During last years a total of 46 hemiparetic patients after neurosurgical
intervention for cerebral glioma and glioblastoma were observed and investigated. The investigation
was conducted with consideration for the protection of patients, as outlined in the Declaration of
Helsinki, and was approved by the appropriate institutional review boards and ethic commissions. All
patients gave written informed consent before undergoing any examination or study procedure.

Patients were randomized into two treatment groups of 23 each one.

All patients received a complex neurorehabilitation programme including physical therapy, ergotherapy
and patients’ education. In group 1 we applied only these physical modalities. Patients of groups 2
received too functional electrical stimulations for shoulder abductors, for hand and foot extensors.

For statistical evaluation we used t-test (ANOVA) and Wilcoxon rank test (non-parametrical correlation
analysis), performed using SPSS package. The treatment difference was considered to be statistically
significant if the P value was < 0.05.

Results: The comparative ANALYSIS of RESULTS shows a significant improvement of the symptoms
of the patients, concerning: active and passive range of motion (ROM) of the hemiparetic shoulder,
hand and foot; reduction of muscle weakness, increase of the grasp, stabilization of the balance and the
gait, amelioration of independence in activities of daily living and of quality of life. We received best
results in the second group.

Discussion and conclusion: The functional electrical stimulations stimulate the cortical neuroplasticity;
and this way support the muscle function and assist the functional restoration of hemiparetic patients.
We could recommend the complex program for treatment of patients after neurosurgical intervention.

Keywords: functional electrical ~ stimulation,  brain  tumor, glioma, glioblastoma,
neurorehabilitation, neurosurgical intervention,
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Impact of functional electrical stimulations in

the early neurosurgical rehabilitation of
‘— patients with cerebral tumors

{a comparative study)

1 Medieal University of Sofia, Bulgaria
2 Bulgarian Acaderty of Sciences, Laboratory of Telematics - Sofiz

INTRODUCTION: » RESULTS:
Most of patients with brain tumors require a complex The comparative ANALYSIS of RESULTS shows a
neurorehabilitation program after surgical intervention. significant improvement of the sympfoms of the
Our purpose was to evaluate the impact of pre-formed patients, concerning: active and passive range of
physical modality functional electro-stimulation in the motion (ROM) of the hemiparetic shoulder, hand and
post-operative management of hemiparesis. foot; reduction of muscle weakness, increase of the
grasp, stabilization of the balance and the gait,
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+ DISCUSSION AND CONCLUSION:

The functional electrical stimulations
stimulate the cortical neuroplasticity; and
this way support the muscle function and
assist the functional restoration of
hemiparetic patients.

We could recommend the complex
program for treatment of patients after
neurosurgical intervention.
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NEUROREHABILITATION ALGORITHMS
FOR PAIN MANAGEMENT

(Physical analgesia — methods & Mechanisms)
Ivet KOLEVA, Borislav YOSHINOV, Radoslav YOSHINOV

Pain management is an important part of rehabilitation algorithms in clinical practice.
Pain is one of the most frequent sensations, formed in the nervous system. By definition, pain is an
unpleasant sensory and emotional experience associated with actual or potential tissue damage, or
described in terms of such damage.
The Declaration of Montréal of the International Pain Summit of the International Association for the
Study of Pain (IASP) identifies that chronic pain is a serious chronic health problem and access to pain
management is considered as a fundamental human right.
We proposed the notion physical analgesia for the application of physical factors for pain
management. By our opinion the anti-pain effect of physical modalities is very important, with a high
level of efficacy. Physical analgesia has not side consequences and may be applied in combination with
other therapeutic factors.
In physical analgesia a lot of physical modalities are applied:
> Preformed modalities: Low frequency currents and low frequency modulated middle
frequency currents (sinusoidal-modulated, interferential, Kots currents); Transcutaneous
electroneurostimulation (TENS); High frequency currents (diathermy, ultra-high frequency
currents, decimeter and centimeter waves); Ultra-sound and phonophoresis with NSAIDs; Low
frequency magnetic field; Deep Oscillation;

> Natural modalities: Kryo-factors (ice, cold packs, cold compresses); Thermo-agents (hot

packs, hot compresses), Hydro- and balneo-techniques (douches, baths, piscine); hydro and
balneo-physiotherapy techniques (underwater massage, under water exercises, efc.);
Peloidotherapy (fango therapy, thermal mud, sea lye compresses); Physiotherapy techniques -
stretching, post-isometric relaxation, manual therapy (traction, mobilization, manipulation);
massages (manual and with devices; periostal, connective tissue massage, etc.);

> Reflectory methods: electrotherapy, thermotherapy and physiotherapy in reflectory points and

zones; acupuncture, laserpuncture, acupressure, etc
We propose our own theory for explanation of pathogenetic mechanisms of action of physical
modalities on the nociceptive and neuropathic pain:

% By influence on the cause for irritation of pain receptors - consequence of stimulation of
circulation, metabolism and trophy of tissues (by low and medium frequency electric currents,
magnetic field, ultrasound, He-Ne laser; massages; manual techniques);

% By blocking of nociception (low frequency currents, including transcutaneous electrical nerve
stimulation or TENS; lasertherapy);

%+ By inhibition of peripheral senzitization (low and middle frequency currents, TENS; magnetic

field; lasertherapy);

By peripheral sympaticolysis (low frequency currents like dyadinamic currents, peloids);

By stopping the neural transmission (by C and Ad delta - fibers) to the body of the first neuron

of the general sensibility (iontophoresis with Novocain in the receptive zone — the region of

neuro-terminals);

% By input of the gate-control mechanism (TENS with frequency 90-130 Hz and interferential
currents with high resulting frequency - 90-150 Hz);

% By activation of the reflectory connections: cutaneous — visceral, subcutaneous-connective
tissue-visceral, proprio-visceral, periostal-visceral and motor-visceral (classic manual,
connective tissue and periostal massage, post-isometric relaxation and stretching-techniques);
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¢+ By influence on the pain-translation in the level of posterior horn of the spinal medulla — using
the root of activation of encephalic blocking system in the central nervous system (increasing
the peripheral afferentation) and influence on the descending systems for pain — control (TENS
with frequency 2-5 Hz and interferential currents with low resulting frequency 1-5 Hz,
acupuncture and laserpuncture; reflectory and periostal massage, zonotherapy, acupressure,
su-dgok massage; preformed factors in reflectory zones /palms of hands, plants of feet,
paravertebral points; zones of Head, of Mackenzie, of Leube-Dicke, of Vogler-Krauss/);

¢+ By inhibition of central sensitization (lasertherapy; peloidotherapy; physiotherapy);

%+ By influence on the psychic state of the patient — the drug «doctor» and the drug «procedure».
The influence of physical modalities on the interstitium (‘milieu interieur’ of Claude Bernard) is the
theoretical base for a combined pain management programme.

We present our own experience and results in patients with conditions of the nervous and motor
systems.

The goal of current work is to prove and evaluate the efficacy of application of different modalities and
methods of the physical and rehabilitation medicine (PRM) on independence and quality of life of
neurological patients.

We effectuate a composition, clinical application and approbation series of complex neurorehabilitation
algorithms for functional recovery and amelioration of independence in activities of daily living (ADL) of
1029 patients with neurological diseases, and 516 patients with neurosurgical conditions. The total of
1545 patients was divided into a lot of groups and subgroups, in each one we applied a different
neurorehabilitation complex, composed by a synergic combination of natural and pre-formed physical
modalities (electrical currents, laser; cryo / thermo-agents, hydro-/ balneo-/ peloido-therapy;
physiotherapy and occupational therapy).

Patients were controlled before, during and at the end of the neurorehabilitation course and one month
after its end - using a battery of traditional and contemporaneous objective methods (including for pain
assessment): tests and scales for motor deficiency, balance and coordination; tests of functional grip of
the upper limb; tests of gait and independent motion; complex functional scales for independence in
ADL (self service, family, professional & social life); scales for depression and anxiety; visual analogue
scale of pain; vibroesthesiometry; thermosensibility; laser Doppler flowmetry; ICF asessment.

Based on detailed qualitative and quantitative evaluation we proved the efficacy of application of
different PhThReh complexes and programs — on different types and levels of sensory, motor and
functional deficiency in patients with diseases and conditions of the nervous systems.

Mechanisms of physical analgesia are discuted.

In conclusion we must say that physical modalities improve significantly the quality of life of patients with
diseases and conditions of the nervous systems.

NEUROREHABILITATION ALGORITHMS

FOR PAIN MANAGEMENT

(Physical analgesia — methods & Mechanisms)

Ivet Koleva * Borislav Yoshinov * Radoslav Yoshinov **
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The Notebooks of
Leonardo da Vinci, 676 :
Allegorical
representations
Allegory of

Pleasure and Pain
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"Pleasure and pain are
represented as twins, they are
Joined together as there is not

the one without the other”

Leonardo da Vinci :
PAIN and PLEASURE
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OUR OWN CLINICAL EXPERIENCE

ISWA ‘D ‘AW BAT)0] B Fold

ON[61 USION (Physical analgesia:
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INTRODUCTION:

Pain management is an important part of rehabilitation (including
neurorehabilitation) algorithms in clinical practice.

The Declaration of Montréal of the International Pain Summit of
the International Association for the Study of Pain (IASP)
identifies that chronic pain is a serious chronic health problem
and access to pain management is considered as a
fundamental human right.

The formulation of the gate-control theory [1] for explanation of pain deposited the base of a new epochinthe
developmentof the orthodox medicine. This was the introduction of the principle of the “contra-stimulation” —final
effect reticence by stimulation of inhibiting systems or else final effect stmulation by embarrassmentof inhibiting
systems.

The science proved the existence of unsuspected reflectory relations and dependences between processes, apparently
independent There appear conditions for infringement of the traditional therapeutic thinking and for formulation of a
principally new approach for creation of modern orfor explanation of existing anti-pain methods —from the domain of
electrology, thermo and kryotherapy, manual techniques, reflexology.

By our opinion the ant-pain effect of physical modaliies is very important, with a high level of eficacy. Physical analgesia
has not side consequences and may be applied in combination with other therapeutic factors.
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PAIN
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PAIN is one of the most frequent sensations, formed in the nervous
system, with different functional characteristics.

Pain is a subjective experience, provoked by nociceptive activation,
by changes in sensory nerves and roads, or by cerebral centres —
regulating of the stress, the affects and the motivation.

Different factors (physical, chemical, psychological) can influence on
the pain perception.

Pain is an unpleasant sensory and emotional experience associated
with actual or potential tissue damage, or described in terms of
such damage.

ISWA ‘AL ‘AW BNPo AL ol

PAIN

The biological significance of pain perception is
the protection of the organism from negative
externalinfluences  (signal attention).

The pain informs the organism
and provokes a reflectory
defensive reaction of the
individual.
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The French philosopher René Descartes explains the
idea for the defensive character of pain (baby fire, boy fire)
and the capacity to unchain a reflectory reaction
"pulling on a thread" (1662, 1664).
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Flﬂ XLy 2
René Descartes

L'homme de René Descartes
Paris: Charles Angot, 1664

René Descartes

Renatus Des Cartes de homine
Lvgdvni Batavorvm: Petrvm
Leffen & Fransciscvm
Moyardvm, 1662

Willem Noordenbos (1959) - HYPOTHESIS FOR THE
MULTI-SYNAPTIC TRANSMISSION OF PAIN-SIGNAL

‘One-one synaptic transmission must be the exception rather than the rule in the
nervous system. Any nerve cell located in the anterior horn. . . could hardly be
expected to synapse at higher level with one such similar cell only. It will probably
send ramifications to many other locations, and in turn be acted upon by the
ramifications of many other cells. . . Far from being a continuous chain of short
neurons, these fibers must constitute links in an extremely complicated nerve net in
which, within limits, everything synapses more or less with everything else."
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Noordenbos, Willem.

Pain: Problems Pertaining to the Transmission of
Nerve Impulses Which Give Rise to Pain.
Amsterdam: Elsevier, 1959.
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GATE CONTROL THEORY OF PAIN

Pain Mechanisms: ANew Theory.
Science: 150, 1965, 171-179.
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In 1965 the collaboration between two individual investigators — the British physiologist Patrick Wall and the
Canadian psychologist Ronald Melzack, generates the theory of gate control.  Their common article
"Pain Mechanisms: ANew Theory” was qualified like "the mostinfluential ever written in the field of pain®

Melzack and Wall suppose the existence of a
controlling mechanism in the spinal medulla, which is
closed in response to the normal stimulation of fast
fibers of tactile sense, but is open if the slow fibers of
pain perception transport numerous and intensive
sensory signals. The gate is closed if these signals
are interrupted by a new stimulation of the fast fibers.
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Patrick Wall
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“(? / Ronald Melzack
Diagram one
Greatly x sl diagr of presynaptic control Large
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transmission cells in lamina 4(T). The sub L cells pi

pregsynap by ing the of aff

terminals. The small diameter afferent fibers (S) excite the transmission cells
but inhibit the substantia gelatinosa cells thereby turning off the existig pre-
aynaptic inhibition.
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THEORIES FOR THE PAIN PERCEPTION:

® SPECIFIC [specific pain receptors - nociceptors]
- ® NON-SPECIFIC [patterns theory - pain perception

depends on decoding (probably at spinal level) of temporo-
spatial organization of patterns - signals perceived by
intensive stimulation of non-specific receptors]

: ® COMBINED THEORIES

[ ]
S E N EEEEEEEEEEEEEEE NSNS EEEEEEEEE SN EEEEEEEEEEEEEEEEEEEEEN

LEVELS OF PAIN PERCEPTION:

Receptors (nociceptors);
Sensory roots;
i, Posterior columns of the spinal medulla;

-/ » Thalamus opticus; :
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Formatio reticularis; :

19 11 les diffécents récepteurs de la peau

Cortex cerebri :

8102 Yoley ‘euusip

Psycho-emotional state of individual (stress-analgesia)
Amygdala (emotions) :

onex

e SN
TYPES OF PAIN %

There are different types of pain:

* Acute and chronic (persistent);

** Nociceptive pain & neuropathic pain

* Others (central pain).

ISWA ‘AL ‘AW BNPo AL ol

IS ONE OF THE BASIC CAUSES FOR

OUR THERAPEUTIC IMPOTENCE BEHIND PAIN
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Differentiation of pain
in clinical practice

¢ In Neurorehabilitation : .

e O
— nociceptive or O
— neuropathic pain /‘/,
Z
7
-

¢ In Rheumatological rehab :
— In degenerative joint diseases; )
— In inflammatory joint diseases

¢ In OT conditions:
— Traumatic pain;
— Fibromyalgia,
- Mvofascial pain;
— Tendinopathy pain (ligamentar pain);
- Phantom pain

o
¢/
7.
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1892-2017 Yvette Koleva MD, PhD, DMSc, prof
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PAIN COMPONENTS

(CLINICAL ELEMENTS OF PAIN)

SENSORY DISCRIMINATIVE COMPONENT: Physiological element , analysed in the

brain according to site, intensity, duration and nature. Assessed by different scales, e.g. VAS.

AUTONOMIC COMPONENT: Pain leads to reactions of the autonomic nervous system,

such as increase in blood pressure and heart rate, or nausea.

MOTOR COMPONENT: Reflectory element, e.g. protective reflexes (for example

withdrawing the hand), relieving defensive muscle spasm or posture, muscle tension,

myofascial pain, fibromyalgia, etc.

COGNITIVE COMPONENT: Pain is classified and evaluated on the basis of previous

experience, observations or information.

EMOTIONAL COMPONENT: Pain is associated to a greater or lesser degree with

emotions, such as anxiety, aversion or helplessness. (clinical translation - depression, anxiety).
" Psychological elements of pain imposes the necessity of psychologists in the pain

rehabilitation team.

Impact on the patient’s quality of life (QoL)
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@ “Pain relief:

Pain Assessment Scales

Verbal Pain Intensity Scale' Visual Analog Scale’

N> Mid  Moderste Severs Vey  Worst
paiin  pain  pain  pain  severe possible
pan pain

» Look;
0-10 Numeric Pain Intensity Scale? ‘Faces” Scale’

e \ 2 ® » Locate.

0 1 2 3 4 6 6 7 8 9 %

No Moderate Worst 0
pan possible poin

1. Portenoy RK, Kanner RM. eds. Pain Managemert: Thecry and Practice. 1996:8-10.
2. McCatfery M, Pasero C. Pein. Clinical Manual. Mosby, Inc, 1989.16,
3. Wong DL. Waley and Wong's Essentials of Pediatric Nursing 5” od. 1997:1215-1216,

NS guidelines on neuropathic pain assessment: revised 2009

EFNS
guidelines
on

neuropathic
pain
assessment
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Pain ALGORYTHM / WHO Pain Relief Ladder

WHO Pain Relief Ladder

Relief from pain
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Pain persisting
or increasing

Step 1 l:on-oplonlz
Adjuva ,

Pain
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NS GUIDELINES
EFNS guidelines on the pharmacological treatment of neuropathic
pain; 2010 revision

nnnnnnn

EFNS guidelines

on the

pharmacological treatment

of neuropathic pain
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EFNS recommendations
| on |
pharmacological
treatment of
neuropathic pain

BLO7 YaEy FUvElf

EFNS
recommendations on
pharmacological
treatment of
neuropathic pain
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ANALGESICS / OPIOIDS ANALGETICS

Morphine

Codeine
Fentanyl
Meperidine
Methadone
Propoxyphene

ISWA ‘AL ‘AW NP0 L SOl

Levorphanol
Hydromorphone

Oxycodone
Oxymorphone

8402 YoIel "euusiA

Pentazocine

ANALGESICS / NONOPIOID ANALGESICS

NON-STEROIDE ANTI-INFLAMMATORY DRUGS
GROUPS MEDICAMENTS (commercial name)

2 Aspirin
2 Choline magnesium frisalicylate
] Diflunisal Salsalate

COX-2 inhibitors sl i |
Coxibs

Salycilats

Classical drugs t  Diclofenac
t  Ftodolac

Fenoprofen

t  Flurbiprofen

(DICLOFENAC, IBUPROFEN, NAPROXENIC ACID) t  Ibuprofen

t  Indomethacin
Ketoprofen
Ketorolac
Meclofenamate
Mefenamic acid
Meloxicam
Nabumetone
Naproxen
Oxaprozin
Piroxicam
Sulindac
Tolmetin

ISWA ‘AL ‘AW NP AL ol
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: ANALGESICS / ADJUVANT ANALGESICS

Adjuvant analgesics are drugs that are not usually used for pain relief but may relieve pain in certain circumstances
and that, when used to relieve pain, are usually used with other analgesics or nondrug pain treatments.

ANTIDEPRESSANTS
-Tricyclic: amitriptyline (ELAVIL, ENDEP); desipramine (NORPRAMIN, PERTOFRANE),
- Selective serotonin reuptake inhibitor (SSRI) - fluoxetine (PROZAC)

ANTI-CONVULSANTS :

gabapentin (NEURONTIN), carbamazepine (TEGRETOL), phenytoin (DILANTIN); carbamazepine (TEGRETOL),
clonazepam (KLONOPIN), divalproex (DEPAKOTE), lamotrigine (LAMICTAL), topiramate (TOPAMAX),
oxcarbazepine (TRILEPTAL)

LOCAL ANESTHETICS

— peroral application: Mexiletine (MEXITIL) ;

- topical application — paravertebral blockade with Lidocaine (XYLOCAINE) —v.g. in postherpetic neuralgia;

- local application — creme with Capsaicin (ZOSTRIX, CAPSIN, CAPZASIN) —v.g. in herpes zoster, osteoarthritis.

ISIWA ‘AL ‘AW PITPON L Fo1d

Local nerve destruction
(in trigeminal neuralgia) -

- Nerve destruction - Phenol,
- FREEZING (cryotherapy),
-BURNING (radiotherapy).
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LOCAL ANESTHETICS

Procaine
Lidocain - Nerve blocks
Buvicain Infiltration therapy

Ropivacain
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» Treatment of pain

ISWA ‘T ‘AW A7)0 BRI Fold

i Clin ical approaCh - to treat thereason, the sourcefor pain
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1992-2018
Prof. Ivet Koleva, MD, PhD, DMedSc

Prof. Ivet Koleva, DM, PhD, DMSc
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The Bg PRM school uses
modern methods for
PHYSICAL ASSESSMENT
&

PHYSICAL THERAPY

Functional evaluation of the patient
INTERNATIONAL CLASSIFICATION OF

FUNCTIONNING, DISABILITY AND HEALTH
(ICF, WHO, 2001)

HEALTH CONDITION

(alteration / disease)

Body functions Activities

Participation
(and structures) (limitations)

(disability)

Environmental factors Personal factors
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ICF, WHO, 2001
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In clinical practice we apply the

COMPLEX REHABILITATION PRINCIPLE

Physiotherapy, electrotherapy,
massages, ergotherapy

In different groups of diseases

Or
Synergic combination of different
physical modalities and techniques:
Complex rehabilitation programme for

every health condition

8107 Yoley ‘euusip

Prof. Ivet Koleva, MD, PhD, DMSc
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In therapy we apply the
PHYSICAL-THERAPEUTIC AND
REHABILITATION PUZZLE

8107 Yoiey "euusip

The found is always adapted diet and strict medication of the basic disease

(&
o

DRUG
or
NON-DRUG
ANALGESIA ?

That's the question...
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Preformed modalities:
% Low frequency currents and low frequency modulated middle frequency currents
(sinusoidal-modulated, interferential, Kots currents);
% Transcutaneous electroneurostimulation (TENS);
% High frequency currents (diathermy, ultra-high frequency currents, decimeter and centimeter waves);
% Deep Oscillation;
% Ultra-sound and phonophoresis with NSAIDs;
% Low frequency magnetic field.

Natural modalities:

» Kryo-factors (ice, cold packs, cold compresses);

» Thermo-agents (hot packs, hot compresses),

» Hydro- and balneo-techniques (douches, baths, piscine); hydro and balneo-physiotherapy
techniques (underwater massage, under water exercises, efc.);

» Peloidotherapy (fango therapy, thermal mud, sea lye compresses).

» Physiotherapy techniques - stretching, post-isometric relaxation, manual therapy (traction,
mobilization, manipulation); massages (manual and with devices; periostal, connective tissue
massage, efc.);

Reflectory methods: electrotherapy, thermotherapy and physiotherapy in reflectory

points and zones; acupuncture, laserpuncture, acupressure, etc.

1992-2018
Prof. Ivet Koleva, MD, PhD, DMedSc
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PATHOGENETIC MECHANISMS OF PHYSICAL ANALGESIA
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In physical medicine we applied the principles of gate-control theory of
Melzack & Wall for central nociceptive influence.

Investigations of J.Gacheva demonstrate that the selective
electrostimulation of tactile AB-nerve fibers (with high velocity of
conduction) provokes a previous stimulation of suppressive
neurons, they inhibit the tardily arrived nociceptive stimuli of A-6
and C-fibers (with slower conduction velocity).
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We consider that a closer suppressive transfer mechanism exists at spinal level.
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1992-2018
Prof. lvet Koleva, MD, PhD, DMedSc

PATHOGENETIC MECHANISMS OF PHYSICAL ANALGESIA

i

At the peripheral level the direct anti-adaptation
electrostimulation of the receptors probably
provokes a hyperpolarization with a decrease of
the sensibility of the nociceptors. A direct low
frequency electrical stimulation of the Ad and C
fibers may cause an analgesic effect.
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Prof. Ivet Koleva, MD, PhD, DMedSc
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PATHOGENETIC MECHANISMS OF PHYSICAL ANALGESIA

We propose our own theory for explanation of
mechanisms of action of physical modalities
on the nociceptive and neuropathic pain

[we introduce the notion physical analgesia
or anti-pain effect of physical modalities| :
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Prof. vet Koleva, MD, PhD, DMedSc

MECHANISMS OF ACTION
OF PRE-FORMED AND NATURAL PHYSICAL MODALITIES

Influence on the
causes for the pain

—=

| 7Fsychcrtherape'utic
effect

Blogkmg the nociception

>

R Reduction of the
7| peripheral sensitization

Actifgat:}on of ‘ ‘
reflectory |« -
connections | #, PHYS'C AL = syme;:gi)‘icz;}a/sis
\ ANALGESIA Blocking the neuro-

' transmission

&

Influence on the \

descending systems |
for pain-control and Input the gate-control
activating the | mechanism

encephalic blocking | ~

system of CNS | Inhibition of the central
SenSiﬁzaﬁon Prof. Ivet Kollwg':zi\ioDwPhD DMedSc

DSWA ‘@A AW WPAFPOS] BpIAL oA S]

8402 Yyodey ‘euusip

I Koleva & ET Avramescu Editors, 2017 Page 149




Grasp and Gait REHABILITATION (bases)

CONNECTIONS REFLEXES
REFLECTORY CONNECTIONS

During last years the development of the physical medicine
proved the existence of some reflectory connections in
the human body, based on the theory for the metameric
structure of the embryo in the intra-uterine development.
In physical analgesia we apply the following groups of
reflectory connections: cutaneous-visceral (zones of
Head), subcutaneous-connective tissue-visceral (zones
of Leube - Dicke), proprio-visceral (zones of
Mackenzie), periostal-visceral (zones of Vogler -
Krauss), and motor-visceral (zones of Mackenzie).
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Prof. lvet Koleva, MD, PhD, DMedSc

GROUPS OF REFLECTORY CONNECTIONS

i
A

= \
( 4

~ PROPRIO-VISCERAL

(z0nes s Mackenzie)
CUTANEOQUS- —
VISCERAL -
(:»ones oiHead) \ y MOTOR‘VISCERAL
- (200s s MaCkenzie)

q PERIOSTAL-VISCERAL

IS ‘A ‘AW WNTPOR AYSEYEES,

REFLECTORY

CONNECTIONS
\ , SUBCUTANEQUS-
> CONNECTIVE TISSUE-
VISCERAL
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Complex PRM programme

The construction of a complex physical and
rehabilitation programme is needed, because the
mechanism of action of different procedures is
diverse (Fig.).

This opinion is synchronized with modern
tendencies in drug treatment of peripheral nerve
conditions (during last ten years).

ISWG ‘Ad ‘AW V7103 AL Fold

In contemporaneous studies a combination of
symptomatic and pathogenetically oriented
therapy is prescribed .
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1992-2018
Prof. Ivet Koleva, MD, PhD, DMedSc

Synergy between physical modalities

The influence of physical modalities on the
interstitium (milieu interieur of Claude Bernard) is
the theoretical base for combination of drugs and
physical modalities.

The synergy between different physical modalities is
the logical base for prescription of complex
physical program.

ISWA ‘A ‘AW NP AL ol
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1992-2018
Prof. vet Koleva, MD, PhD, DMedSc
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Grasp and Gait REHABILITATION (bases)

SYNERGY OF PHYSICAL MODALITIES

25}

810 Yosey ‘euusip
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LIST OF TOPICS

PAIN - contemporaneous concepts
PAIN MANAGEMENT ALGORITHM

PHYSICAL ANALGESIA - methods

& mechanisms 0

NEUROREHABILITATION
ALGORITHMS for PAIN
MANAGEMENT

OUR OWN CLINICAL EXPERIENCE

ISWA ‘A ‘AW NP3 AL fold

(INA USION (Physical analgesia:
pro’s & contra’s)
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Grasp and Gait REHABILITATION (bases)

i oW

PRE-FORMED MODALITIES

- lontophoresis with Novocain / Lidocain; or Nivalin
- ELECTROSTIMULATIONS (Functional ES / FES)

(We apply traditionally FES in mator peints of the peripheral nerve and of the respective muscle, ial wave; in all

cases - according the results of the Exci y Electro-diag ):

p

Exponential pulses, ti=200 msec, tp=1000 msec, Fr=0,25-0.5 Hz,
cuna wa Tora — CNOPEQA npedu3ssukaxama MycKynHa koHmpakyus /0a e euduma/;
Bpemerpaene va erextpormkactuara- OKONO 3 MUH. 3a eauH Myckyn; 060 15-20 npoueaypu sa

nevebeH kypc;
ROBTOpPeHMe Ha Kypea crea 1-3 Meceua.

(7/(71/1(1 loreh 075

Transcutaneous electrical Nerve stimulation (TENS)

- device BTL-06, program 1617, HaANbXXHO Pa3nONOXeHue Ha
eneKTpoaute — NO XoAa Ha AepMaToMa; cuna Ha moka 10-20 mA,
npodnmxumenHocm Ha npoyedypama 10-20 min., obujo XV npouedypu,

-device Intelect 340 Combo Electrotherapy Unit (Intelect,
Chattanooga group, 2004), nporpama TENS (acumeTpuiHuU
6ucpasHun NnpaBOLIBLNHU NYNCUpPaLLU TOKOBe, Moaynupanu 40%, ¢

NPOoABLMKUTENHOCT Ha thasuTte 20-400 msec., yecrora 1-250 Hz),
cuna Ha moka 15-20 mA, 15 - 20 min., kypc om XV npouyedypu.

Dbonna, Horat Y
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Grasp and Gait REHABILITATION (bases)

3
3
3
R
3
8
D
Y
5

Light
Ampllflcatlon

Stlmu lated Intense

« highly directional
Emission beam of light

of

Radiation

(7/(’/:/14 Horreh 2078
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Grasp and Gait REHABILITATION (bases)

DEEP
OSCILLATION

The influence of the method DEEP OSCILLATION® is based on pulsed
electrostatic field, generated in a zone of the patient’s body.

BASIC INDICATIONS:

* SN & SM conditions,
« PAIN RELIEF; A
. TRAUMATOLOGY, Ragasa
. SURGERY. z

I

BLG7 USIEl ‘CUUSH

Anti-inflammatory effect;
Stimulation of micro-circulation;

Oedema” reduction;

N
N
X
3
X
&
R
D
Y
=
5
AN
5

Tissue regeneration;
Pain relief;

Contra fibrosis .

8L0Z Y4Bl "BUUDIA
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Grasp and Gait REHABILITATION (bases)

EXTRACORPOREAL
SHOCK WAVE
THERAPY

RADIAL SHOCK WAVE THERAPY - RSWT

FOCUSED SHOCK WAVE THERAPY - FSWT

Onose G, Chendreanu CD, Haras M, Spinu A, Andone |. Exiracorporeal shock wave therapy —a new «wave»
also in Physiatry. Practica Medica 2011; 1 (21):3542

2

Rompe JD, Kirpatrick CJ, Kulmer k, Swittale M, Krischek O. Dose related effect of shock waves on rabit tendo
Achilles. J Bone J Surg (Br) 1998; 80: 546-52

Seil R, Wilmes P, Nuhrenborger C. Extracorporeal shock wave therapy for tendinopathies. Expert Rev Med
Devices 2006: 3 (4); 463-70

INFILTRATION THERAPY
MESOTHERAPY

BEFORE THE PROCEDURE OF THE RESPECTIVE PRE-FORMED
MODALITY

in loco doloris, or segmental application

before the application of physical modalities (efectrotherapy, magnetic field,

vibration,etc.)

REDUCTION OF PAIN

VSWA ‘AL ‘AW BNPo AL ol

Padua L, | Aprile, F Cecchi, et al.

Pain in postsurgical Orthopedic Rehabilitation:
A multicenter study.

Pain Medicine, 13, 2012, 769-776.

8407 Yodey ‘euusip
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Grasp and Gait REHABILITATION (bases)

Simplified diagram of mesotherapy technical

_ _ Mesotherapy
Epidermis epidermal

T .
Dermis QRPINg

Mesotherapy
intradermic

H d i
ypoaermis (point by point)

Meésoperfusion

Aponeuros, Mesotherapy

punctual
systematized

ISWA ‘DD ‘AW BA7poN 4L Fold

http//mi-medicalinnovation.com/img/cri$32203//Fedli¢alifmiEvatitiD. BhBebidédBhniquemesotherapieAng jpg
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Grasp and Gait REHABILITATION (bases)

Infiltration therapy
Prolo therapy
Meso therapy

Nerve blocks

Nerve blocks at the elbow

a Ulnar nerve block b Median nerve block ¢ Radial nerve block

| T

a Medial humeral epicondyle, b ulnar a Median nerve, b biceps tendon, ¢ a Finger palpating lateral humeral
nerve, ¢ sulcus, d olecranon. brachial artery. epicondyle, b biceps tendon.

: <

= .

o

=

S .
i;

o

o .

fo -
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1992-2018, Prof. Ivet Koleva, MD, PhD
DMedSc

I Koleva & ET Avramescu Editors, 2017 Page 158



Grasp and Gait REHABILITATION (bases)

A

KINESITHERAPY

(CLASSIFICATION)

MOVEMENT

ACTIVE

OSWA ‘AL ‘AW WNPo AL ol d

PASSIVE

1992-2018, Prof. lvet Koleva, MD, PhD, DMedSc

8L0Z Yoy “eUUBIA

TYPES
KINESITHERAPEUTIC TECHNIQUES

<+ ACTIVE KINESITHERAPY — Therapeutic gymnastics,
ANALYTIC EXERCISES, correcting gymnastics , UNDERWATER
EXERCISES, COORDINATION exercises, exercises for BALANCE,
APPLICATION GAMES (incl. dances), SPORTS and sportive elements;
THERAPEUTIC TOURISM ; ERGOTHERAPY

<+ PASSIVE KINESITHERAPY -MASSAGE,

MECHANOTHERAPY (classical type); EXTENSION THERAPY; POST-
ISOMETRIC RELAXATIONS, MANUAL THERAPY

DSWA ‘AL ‘AW P71 B Fold

1992-2018, Prof. lvet Koleva, MD, PhD, DMedSc

8L0Z Yol ‘eUUBIA
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Grasp and Gait REHABILITATION (bases)

PHYSIOLOGICAL EFFECTS OF
ACTIVE KINESITHERAPY

THROPHIC EFFECTS,

Vasodilatation, Stimulation of metabolism

Amelioration of
coordination of the
movements

Increase of
MUSCLE | ACTIVE KINESI-Th
FORCE

ISWA ‘Ad ‘aw Vo] eI

Stimulation of neuro-
muscular function

1992-2018, Prof. Ivet Koleva, MD, PhD, DMedSc
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| Exercises for:
THORAX; ABDOMINAL PRESS ;
BACK MUSCLES (BACK SCHOOL);
GLUTEAL MUSCLES;
UPPER EXTREMITY ;
LOWER EXTREMITY .

A
L

o
Dbenna, oy 20
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Grasp and Gait REHABILITATION (bases)

PASSIVE MECHANOTHERAPY
shoulder joint

<
o
=
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N
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Grasp and Gait REHABILITATION (bases)

Active mechanotherapy

ISWAa ‘avid ‘4
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= KIACHMECKM MAHYATEH MACAX 3@ JONHW KPaWHUUW, ¢ NpoAbmxuTenHocT okono 15-20
min., o6wo XV npoueaypu); NpeaAnoYMTaHa M3XOAHA NOIULMA — TUNEH Ner;

CTaHAApTHM TeXHWKW - NOrMaxXAaHe, pa3TpUBaHe, OMauKBaHe, yAapHu W
BUOPaUMOHHM NOXBATH, NACUBHM ABWKEHUS HA Me3eHHaTa cTaBa W NPBLCTUTE; €
aKueHT Bbpxy oGpaGoTBaneTo Ha axunecoBOTO cyxoxunue, m.triceps surae, mm.

interossei, NnaxHTapHaTa NOBLPXHOCT Ha CTHNANATA; 4ECTO Ce Hanara BKNYBaHe 1 Ha
NPUAOMM QT NEPHOCTANEH MACAX W 3QHOTEPANIMA 3A CTRNARATA, TEXHWKW QT MAHYATHWR IMMOEH IPEHAX

Mpu MyCKynHa XUNOTPO(UA C NAPETUNHU ABNEHUS B OCHOBATa Ha CHOTBETHUS MYCKYN
ce npunarat No-eHEPTUMHO pa3TpUBaHe, OMecsaHe, notynsaHe W subpauus (3a
aKTMBUpPaHe Ha HepBHATa Perynauua Ha MYCKyna W CTUMynupaHe Ha MeTtabonusma);
cnea MacaxHarta Npoleaypa ce OTAENA A0CTATbYHO BPEME 3a YNPaKHEHUS C NOMOLY 1
cpeLly CbNpoTUBNEHNUE 33 (DNEKCOPU 1 EKCTEH30PW Ha CTBNANOTO U NPLCTUTE.

- Of\y‘i-&NM& HA BALMOHTI B CAMOMIACINK (Jlu&M? BhpXy CTRRARATA) W agTolinP

-ANMAPATEH - XWOAPOMACAX, MNOOABOAEH NOYWOB MACAX,
NMMOANPEC.
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Grasp and Gait REHABILITATION (bases)

= Welcome to the L7
DR. VODDER SCHOOL %
NORTH AMERICA ™ 4

LYMPH DRAINAGE

-Manual lymphatic drainage
Dr. Emil Vodder (1930);
Circular principle

4 cubital nodee
_—enters blood stream

— thoracic duct
l —cisterna chyli

~ lumbar nodes

axnllary nodes

iliac nodes

inguinal nodes inguinal nodes

‘ Superficial Lymph Y p. Deep Lymph

Pathways gh e Pathways

Lymphatic massage — with device
LYMPHO PRESSO THERAPY
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Grasp and Gait REHABILITATION (bases)

R

EXTENSION
THERAPY

Cervical tractions

Extension vertebrotherapy —
Lumbar tractions
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Grasp and Gait REHABILITATION (bases)

POSITION THERAPY
for partial immobilization

GLOE YaIEl ‘BUUE]L

Arm sling Shoulder brace

BLOZ YaIEN EOIEl,
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Grasp and Gait REHABILITATION (bases)

Universal
arm
sling

7

BLO YadEl BUUE],

|

ISWG ‘Ad ‘AW PIPoH L SO

8102 Yoiey ‘euusip
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Grasp and Gait REHABILITATION (bases)

POSITION THERAPY for partial immobilization:
Lumbar spine - Volare

' Modular system

Y

%
X
Q
3
N
8
]
D
]
AY
AN
3

BIA
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Grasp and Gait REHABILITATION (bases)

AN i} OCCUPATIONAL
o S THERAPY

-

Adapting the environment for ADL
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Grasp and Gait REHABILITATION (bases)
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ISWA ‘A AW A7 3L fol ]
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Grasp and Gait REHABILITATION (bases)

SPA

Salus PerAquam
or
health by water

ISWA ‘avd ‘aw wNapor] <

SETORTS”
-9 —_—N\
.
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Grasp and Gait REHABILITATION (bases)

LIST OF TOPICS

J | PAIN - contemporaneous concepts
3 | PAIN MANAGEMENT ALGORITHM

& | PHYSICAL ANALGESIA - methods
$ & mechanisms

F‘ NEUROREHABILITATION
ALGORITHMS for PAIN
MANAGEMENT

; OUR OWN CLINICAL EXPERIENCE

Bg rehabilitation school have evolved from
‘Diagnose and Adios’ to a comprehensive care of
the patient’s pain.

We consider that the emphasis on early
diagnosis and pain managementis obligatory.

Actually PRM in Bulgaria is not yet viewed with
Skepticism. Rehabilitation procedures are well
accepted like a first line therapy with proven
safety and benefit profile.

R
3
S
N
S
3
x
g
3
X
R
R
‘A
8
N

8102 Yoel ‘euusiA

1992-2018, Prof. lvet Koleva, MD, PhD, DMedSc

Our proposal
for
Complex PRM Algorithm of
Pain management

V)05 BHPNL OS]

‘aw

The complex algorithm must include:
*systematic drugs (and vitamins);
* PRM complex,

* patient education.

ISWa ‘AL

uusiA

1992-2018, Prof. Ivet Koleva, MD, PhD, DMedSc

8407 Yosel "2
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Grasp and Gait REHABILITATION (bases)

bHAZICYT WODVTILIEZ

PRM Algorithm

of Pain management

Physical modalities:
* one ortwo pre-formed modalities;
* one thermo- or kryo-agent.;
* one or two kinesitherapeutic procedures /incl. massage,
stretching techniques, post isometric relaxation, analytic
exercises, efc.

ISWA ‘Ad ‘AW P70 L Fold

8407 Youely ‘euusI

1992-2018, Prof. | MD, PhD, DMedSc

ICF Options

vzllancing expeciziions and risis in nzurological condiions

A wide range of ICF options
with an increasing need for activities and participations

A crors \ s
Eon- 8 PARTICI-
PAIN g PATION

Health culture Verticalization

Range

Famil:
of Motion Y

ENVIRONME
Home
Transport

MUSCLE Employment
WEAKNESS Health

Mobility

Leisure

Locomotion Social life

Political

ISWA ‘AMd ‘AW WP AL ol

based) Transport

COORDI Ase"”m activities
NATION Ssurance
Family Grasp

Friends ADL

and a need for adaptation to individual circumstances

8102 YoJej ‘euusiA
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Grasp and Gait REHABILITATION (bases)

FUNCTIONAL EVALUATION OF PATIENTS WITH CONDITIONS OR
DISEASES OF THE NEURAL AND LOCOMOTORY SYSTEM,
BASED ON ICF

[

The holistic approach to the patient must be obligatory - the complex evaluation must include:

COGNITIVE CAPACITIES (orientation, memory, attention, compliance during rehabilitation,
conscience of necessity of preventive measures due to the principal disease);

PAIN (localization, type, intensity /verbal or visual analogue scale/; activities increasing pain);
RANGE OF MOTION (active and passive);
MUSCLE FORCE OR MUSCLE WEAKNESS, motor deficiency;
COORDINATION (static, locomotor or dynamic ataxia);

MOBILITY (necessity of technical aids, gadgets; instruments, etc.);

ISWG ‘Ad ‘AW NP0 AL FoId

ENDURANCE (capacity to support extreme changes, necessity of pauses during investigations
and functional activity);

INDEPENDENCE IN ACTIVITIES OF DAILY LIVING (bathing, dressing, eating, hygiene,
necessity of assistance in the self-care).

8102 Yoley ‘euusip

1992-2018, Prof. Ivet Koleva, MD, PhD, DMedSc

i

The final complex evaluation,
based on ICF, have to include :

BODY FUNCTIO&IIS#AM, range of motion, motorweakness, dyscoordination
syndromes - a B

ACTIVITIES (verticalization, mobility, standing up, walking, transport, grasping, ADL);
PARTICIPATION (family life, leisure, social life, participation in political activities);

ENVIRONMENTAL FACTORS (environmentat home & at work, family & friends,
health insurance, health assurance, social contacts);

ISWA ‘AL ‘AW BTN L fol ]

PERSONAL FACTORS (heaith culture, polimorbidity, age, sex).

8102 Yolel ‘euusip

1992-2018, Prof. Ivet Koleva, MD, PhD, DMedSc
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Grasp and Gait REHABILITATION (bases)

| Mo
N
* \
X ¥

FUNCTIONAL EVALUATION of patients with neurological ,
rhumatological and orthopedic conditions, with sensory,
motor, autonomic dysfunctions and deficiencies must be
effectuated before and after every rehabilitation course.

The evaluation have to be based on the holistic approach to
the patient, including :

ISWA ‘QMd ‘AW NP0 RIL oI d

» specialized neurological, rhumatological, orthopedical
examination, &

usIA

» Functional examination.
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1992-2018, Prof. lvet Koleva, MD, PhD, DMedSc

EE
b
(= '

SPECIALIZED EXAMINATION SCALES : A

STROKE - Brunnstrom scale; scale of Michels; Barthell
index; spasticity scale;

PARKINSON - URSPD, Scale of Hoehn & Yahr;
MULTIPLE SCLEROSIS - EDSS or Kurtzke scale;
PARAPARESIS - the Barthell index;

Diabetic polyneuropathy - Dyck scale (modified);
Radiculopathies - Drivotinov, Pozniak & Lupian scale;
Metabolic syndrome — BMI, Obesity scales.

ISWG ‘T ‘AW N3] A oA

1992-2018, Prof. lvet Koleva, MD, PhD, DMedSc
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Grasp and Gait REHABILITATION (bases)

LIST OF ToPics  [SEERE e e

PAIN - contemporaneous concepts
PAIN MANAGEMENT ALGORITHM

PHYSICAL ANALGESIA - methods
& mechanisms

NEUROREHABILITATION
ALGORITHMS for PAIN
MANAGEMENT

OUR OWN CLINICAL EXPERIENCE

ISWA ‘A ‘AW BP0 AL o]

(ON1 USION (Physical analgesia:
pro’s & contra’s)

Comparative evaluation between the efficacy of
pure drug therapy, physical analgesia and
combined anti-pain therapy  (drugand physicatanaigesia)
on different types of pain:

Spastic pain;
Rigidity pain;
Hemiparetic shoulder;
Paravertebral (upper & low back) pain;
Radicular neuropathic pain;
Diabetic polyneuropathy pain; ,‘

= = Ex Drug
Arthrosis pain; . and
Arthritis pain; A3 Physical
Scoliotic pain; ;  ANALGESIA ?
Post-traumatic pain; That's the question ..
Phantom pain. B e

DS ‘YL ‘T NP AL SOl

a
a
a
a
a
a
Q
a
Q
a
Q
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1992-2018, Prof. Ivet Koleva, MD, PhD, DMedSc
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Grasp and Gait REHABILITATION (bases)

DESIGN OF OUR STUDIES:

Randomized investigation of the period 1989-2018.
Patients were treated in 11 different PRM Departments in 2
Bulgarian cities (Sofia & Pleven):

In-patlents of 5 hospital’s Departments / Clinics:

= the National Specialized Hospital for physical therapy and Rehabilitation— Sofia
(1989-2006);
the PRM Clinic of the University Hospital of Pleven (2006-2011);
the PRM Clinic of the University Hospital ‘St lvan Rilsky’— Sofia (2012 - 2014)] ;
the Rehabilitation hospital “Yasen’'— Sofia, Bankya (2014— 2015& 2017-2018)];
the PRM Clinic of the University Hospital ‘Ste Anna’— Sofia (2016-2017) ; &

2 Out-patlents of 6 medical ambulatory centres :

= InSofia -VI MC /2001-2002/, MC ,Aqua”/2003-2004/ & MC ,Vitalis” /2004-2009/,
MC ‘St lvan Rilsky’/2012-2013/; MC ‘St Thomas/2013-2018/ &
In Pleven (MC ,Pleven”— 2006-2011)].

(T T T

DSWG ‘GYd ‘AW TP L ol

8107 YoIe "2uusiA

Protocol for registration of patients’ data

Clinical data: somatic examination, neurological exam, kinesiological
assessment, manual muscle test, assessment of muscle
dysbalance, functional exam /incl. functional muscle test/; algesic
diagnostics /Visual analogue scale — VAS 0-20/; Lassegue’sign;
vibratory sensibility, thermo-sensibility, neuro-psychological battery
[tests of Zung — for depression and anxietyl

Instumental data: excitomotory electrodiagnostics,
electroneurography, electromyography, neuro-imagery (X-ray /face
and profile graphy of lumbar spine, CT of levels Th12-L1, L4-5, L5-
S1; MRI of the thoraco-lumbar spine); in some cases — doppler
sonometry, laser doppler flowmetry.

DS ‘Ad ‘AW PNPO] AL SOl

Effects of different PRM departments were not analyzed.

8107 Yote ‘euusip

1992-2018, Prof. vet Koleva, MD, PhD, DMedSc
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Grasp and Gait REHABILITATION (bases)
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POST STROKE HEMIPARESIS Barthel index

MS EDSS

Prk URSPD, Hoehn & Yahr scale

DIABETIC POLYNEUROPATHY, Dick scale
Diabetic Foot

ISWA ‘AL ‘AW BNPo AL ol

PARAVERTEBRAL PAIN, due to

Osteochondrosis, Spondylosis, Different causes for back pain
Spondyloarthrosis, Discal Hemia Diagnosis first

With / without Peripheral radiculopathy

8102 YoIey ‘euusip

During our investigations,
we examined our patients

before and after treatment and one month later :

3
:
X
&
3
S
Y
5
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®

according the respective PROTOCOL.

8107 Yoo ‘euusip
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Grasp and Gait REHABILITATION (bases)

STATISTICAL EVALUATION OF RESULTS

The statistical evaluation was performed by the SPSS package, version 11.5.
We applied options for two samples comparison) with parametrical analysis of
variances ANOVA and non-parametrical distribution and correlation analysis:
t-test (t-criterium, p value),
Signed test,
Signed rank test,
Kolmogorov — Smirnov test,
Mann — Whitney (Wilcoxon) W test (W median).

DSWA ‘AYd ‘AW NP AL Fold

The treatment difference was considered to be statistically significant
if the p value was < 0.05.
In some cases we received lower results of the p-value (p<0.01).

8407 Yodey ‘euusip

1992-2018, Prof. Ivet Koleva, MD, PhD
DMedSc

Investigated physical modalities

TENS

IFC

MF

Deep Oscillation
LASER therapy

DSWA ‘AL ‘AW P71 B Fold

Manual therapy

Peloidotherapy

8407 Yodey ‘euusi

1992-2018, Prof. Ivet Koleva, MD, PhD
DMedSc
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Grasp and Gait REHABILITATION (bases)

Deep Oscillation
for Physical analgesia

(Clinic of Physical & Rehabilitation Medicine
at the University Hospital “Saint Ivan Rilsky” - Sofia)
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YECTOTA [t EOEKTU

BUCOKA: MPOTUBOBBIMATENEH EGEKT

UMYHOCTUMYTTUPALL EOEKT

~120-250 AHTUOUEPOTUYEHEDEKT

EbP3 U [IPOOBIKUTENEH AHAITETUYEH EQEKT

CPEMIHA: M00BPSIBA MUKPOLIMPKYTALIMSITA
JIETOKCHKMPALL EOEKT

~30-120 MOAOBPSIBA ENTACTUYHOCTTA HA THKAHUTE

\EQEKTUBHO OTBEX[AHE HA OTIALHUTEMPOLYKTH

 [TOHUMKABAHE HA KPbBHOTO HA/ISITAHE

CTUMY/TUPAHE HA BEHO3HUTE OYHKLIMU

2013-2018, Prof. Ivet Koleva, MD, PhD, DMedSc

I Koleva & ET Avramescu Editors, 2017 Page 179



Grasp and Gait REHABILITATION (bases)

| ALGORITHMS For

IN EVERYDAY LIFE

OF PATIENTS WITH NEUROLOGICAL DISABILITIES
n ‘ a5e Mver Koleva dical Universityof Sofia - Bulgaria

Ve = racer Pe rocrera ohe Jrodben e’

LrEcrs T ey ¢ reUTILD BeTe § Based on detailed quditative and quanbitalive evaluabon we proved the eMicacy of different neurorehabilitation
MRr 3°C LAGSrS SR ter It e complexes - on different types and leveb of sensory, motor and huncbonal dehiciency in patients with post-
BLERSEN ANCEY 1 & FeTSEC caReE | siroke hemiparess fincliding hemparstic shoulder) mulSiple sclerosis, pwkinsonism discogenic radiculopaty
2. The godl Of Our work was %0 LS with peroneal paress, diabetic polineuropathy with peronaal paresis and newropathic diabetic podopathy
evalue the efndoy of pplnation MTple SCRORS (908 beton & st S sninmon
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ilmpact of functional electrical stimulations in
the early neurosurgical rehabilitation of
" patients with cerebral tumors

(a comparative study)

RESULTS
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Patients with different conditions of the PNS

Plexopathia cervico-brachialis
Dorsalgia
Neuralgia intercostalis

Radiculopathia lumbo-sacralis
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After neurosurgical interventions for discal hernia
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Polyneuropathia diabetica - Marchal de Caivi type

Diabetic foot
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1992-2018, Prof. Ivet Koleva, MD, PhD
DMedSc
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After neurosurgical intervention for a discal hernia

XXVI HAIIMOHAJIHA KOH®EPEHIIMA [TO HEBPOXUPYPI'MA
19-21 Oxromspu, 2017
Con Hece6wp ITanac, Hecebnp

MpeacTaeaMe KNUHUYEH cnyyair: 35-roAuIlHa NaUUeHTKa C AMarHOCTULMPaHa AUCKOBA XePHUA Ha
HuBo L5-81, ¢ nepoHeanHa napesza u MMNepaTUEHU NO3UEMN 33 YPUHUPAHE, KOHCYNTUPaHa OT
HEeBPOXUPYPr CeAMMLa cnea NosBarta Ha napesara.

MposeaeHa e onepaTMEHa MHTepEEHUMA (cage) B cneweH nopsaabK. Ha urypu 1 u 2 ca nokasauu
HeBpousoOpasaBaluTe U3cneaBaHnA Ha nauueHTKata npeav uHtepeeHuusTa (KAT u AMP), a Ha
turypu 3 u 4 - cneponepaTUBHUTE PEHTTEHOrpatuK — B NETHano U B U3NPaBeHO NONOXeHHUe.
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XXVI HAIIMOHAJIHA KOH®EPEHLIVIA 110 HEBPOXWPYPI'MA
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XXVI HAIIMOHAJIHA KOHOEPEHIINA ITO HEBPOXUPYPI'UA /
19-21 OkToMBpH, 2017 ‘

Con Hecebnp IManac, Hece6np

3anoyHara e komnnekcHa HEBPOPEXABUITUTALUMOHHA MPOrPAMA
(MeauKamMeHTO3HO U dusukanHo nevexue) [1]:

MeauKkamMeHTO3HOTO NeYeHune BKoYBaLLe aHTUEAEMHU 1
NPOTMBOBB3NANUTENHU CPEACTBA U BUTaMUHM OT rpyna b.

®u3smkanHata Tepanus BKoYBaLLe 25 ceaHcaor:
v (DYHKYUOHANTHA eNleKmpOCMUMYNayuUs ¢ eKCNOHERUUANHU UMNYICU 3a
n.peroneus (fibularis) u uHepeupaqama om He2o MycKynamypa,
v'HUCKO-4€CMOMHO UMNYJICHO Ma2HUMHO nose napasepmebpanHo,
v'MacaxHu nputiomu,
v aHaNuMUYHU ynpaxHeHus 3a nepoxeanHa apyna Mmyckynu (m.tibialis

N anterior, m.peroneus longus, m.peroneus tertius /Hanu4ex npu nayueHmkamay,

Ob/lau U KbCU EKCMEH30pU Ha npbcmume, eKkn. naneya).
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XXVI HAIIMOHAJIHA KOH®EPEHIIUA ITO HEBPOXUPYPI'UA
19-21 OkTomBpHy, 2017

Con Hece6bp I[Tanac, Hecebbp

KOHTPOIJIEH NPEMNEN eaun Mecey cnep onepauunaTa:

pedyyupar eepmebpaneHr cuHOpoM, CunHo HamaneHu bonkosu onnakearusi (BAC = 3/10), ysenuyer obem
Ha dswxerus 6 nymbanHuas omoden Ha 2pbbHayHus cmbnb, LLobep = 3 oM, pascmosHue npbemu — nod = 2
CM, nepcucmupawju xunecme3susi no depmamom J15 u axunosa xunopegnexcus;

MMT 3a excmeH3opume = 4+:5; nuncea UHKOHMUHEHYUS Ha ypuHama).

T.e. Ha NpaKTMKa nepoHeanHara napesa 1 Ta30BO-pe3epBOaPHUTE CMYLLIEHUS Ca OT3BYYany.

U3BOAU U 3AKINKOYEHUE:
TpaauLMOHHOTO CXBall|aHe, Y€ HEBPOXMPYPIMYHATA UHTEPBEHLUA € eheKTUBHA CaMo, aKo € NPOBEEHa B
MbpBUTE YacoBE CrieA nosBsara Ha napesara Moxe Aa 6bae NpexsbpeHo KbM rpynara Ha Beye 3arybunure
cbBpemeHHa 0beKTHBHA 3Ha4YMMOCT ,MuToBE" U nereHan”. CbBPEMEHHUTE HEBPOXUPYPIUYHU TEXHNKN

| HanaraT KopeKUus Ha TepaneBTUYHaTa napaaurmMa npy To3u TUN NauueHTH
Cuyutame, Ye 6Ccexu NAUNEHT C AUCKOBA XEPHUA C HAaNUYHW NApPETUYHU U Ta30BO-PE3EPBOAPHMU ABNEHNS

) TpsabBa aa Hbae HaCO4EH B CNELLEH NOPAALK 32 HEBPOXUPYPIMYHA KOHCYNTaLUA

BUBITUOT PAOUA:

1.Konesa U., M.Mapuros. Hespopexabunumauyusi e
Heepoxupypausima (0CHOBU, an2opummu, Kasycu). —
Cogpusi: CUMET, 2015
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LIST OF TOPICS

PAIN - contemporaneous concepts
PAIN MANAGEMENT ALGORITHM

PHYSICAL ANALGESIA - methods
& mechanisms

NEUROREHABILITATION
ALGORITHMS for PAIN
MANAGEMENT

OUR OWN CLINICAL EXPERIENCE

DSWA ‘A ‘AW NS AL ol d

(Physical analgesia:
pro’s & contra’s)

PHYSICAL ANALGESIA
PROs & CONTRAs

PROs

J Natural treatment (We must respect the experience of God)

d  No contra-indications

O Without side-effects

 Cheap treatment (No expensive drugs)

L Possibility of combination with other types of analgesia

CONTRAs

I_aCk Of SUfﬁCient eVidenCe (we are in the era of EB medicine & EB rehabilitation);
NeceSSity Of interdiSCiplinary team (neurologist, PRM specialist, neurosurgeon, OT surgeon, psychologist, etc).
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| CONCLUSION & HOME MESSAGES:

We could recommend our complex
pain algorithm programme.

217105 BN Fo1d
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In clinical rehabilitation practice
we must apply the
CHOLISTIC APPROACH
to the patient

Pain management
‘a la carte’

Necessity of individualization of the approach
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‘Everypatientis unique’
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3 For the clinical practice

In all cases is necessary to effectuate a complex assessment of the
patient, according the corresponding disease and functional scale.

Is important to make a PAIN ANALYSIS and an ICF analysis of the
concrete case.

Example:

neurorehabilitation patient or patient with motor system condition

Differentiation of pain
in clinical practice

In Neurorehabilitation :

v hociceptive or
v neuropathic pain

In Rheumatological rehab :

v In degenerative joint diseases;
v In inflammatory joint diseases

In OT conditions:

v Traumatic pain;

v Fibromyalgia,
Myofascial pain;
Tendinopathy pain (igamentar pain)
Phantom pain.
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1992-2018, Prof. Ivet Koleva, MD, PhD, DMedSc
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In clinical practice we use the
PATIENT CENTERED APPROACH

We apply the
TEAM REHABILITATION PRINCIPLE

MULTI-DISCIPLINARY
&
MULTI-PROFESSIONAL

REHABILITATION TEAM

2 SC clove, DAL THD. DS

>

QUALITY OF
PAIN REHABILITATION

FUNCTIONAL EVALUATION & NEW ASSESSMENT METHODS
ICF
MODERN THERAPEUTIC METHODS

MODERN DEVICES

* %% % %

G167 UGIEN "CUUEL,

QUALIFICATION OF THE STAFF
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Part 3.

GUIDELINES OF
OPERATIONAL STANDARD PROCEDURES
IN REHABILITATION
AFTER LOWER LIMB

ORTHOPEDIC SURGERY
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REHABILITATION GUIDELINES
AFTER LOWER LIMB ORTHOPEDIC SURGERY
A web-based manual for vocational education and training
(long life learning)
Ivet B. Koleva, Elena Taina Avramescu, Diana Kamal, Kamal Constantin Kamal,
Magdalena Rodica Traistaru

Abstract

Rehabilitation (Rehab) Guidelines are an online information resource providing up-to-date treatment principles and standard
procedures, designed to medical doctors — trainees and specialists in Physical and rehabilitation medicine (PRM) and to
rehabilitation professionals. We decided to develop the operational Rehab Guidelines of standard PRM programmes of care
with rehab procedures after lower limb orthopedic surgery, as one of the major outputs of COR-skills project, funded by
ERASMUS Plus and focused on Vocational Education and Training (VET) at the higher education level. Designed to help
therapists to provide post-surgical rehabilitation, based on best practices and evidence-based research, this comprehensive
reference presents effective guidelines for rehabilitation after surgical interventions. This guideline introduces a brief picture
of 12 selected standard rehabilitation operational procedures after lower limb orthopedic surgery for hip, knee and ankle,
aiming to develop basic skills for medical specialists in rehabilitation (theoretical and practical skills for assessment, decision
making, and rehabilitation in different pathologies). For each procedure, there are correspondent videos, capturing real
practice maneuvers presented in the guide that will create support for autonomous learning practical skills for the trainees.
This summary of recommendations can be developed in the future and the database of case studies can be extended.

Keywords: Vocational training, rehabilitation, guidelines, procedures, lower limb

1. INTRODUCTION

The Recommendations of the European Parliament and of the Council of
Establishment of the European Credit system for Vocational Education and Training
(ECVET) are taking place in a framework in which there is a serious necessity of
complementarity between vocational training and higher education. Increasing the quality
of vocational skills requires the development of world-class Vocational Education and
Training (VET) systems. A well-known fact is that the harmonization across Europe
requires the development of an unitary system in medical education with common
standard procedures.

In orthopedics, in particular after surgery, a long and difficult rehabilitation process
follows in order to regain normal gait and requires interdisciplinary & transdisciplinary
team approaches (Yoshinov, Koleva, Paskaleva et al., 2011), with the close collaboration
of medical doctors — specialists in Orthopedics & Traumatology (OT), and specialists in
Physical & Rehabilitation Medicine (PRM); nurses, physiotherapists and occupational
therapists, and other rehabilitation professionals. Rehabilitation should be initiated as
early as possible — with the goal to stimulate the functional recovery (mobility, balance,
gait, active movements).

The initial emphasis should be on restauration of autonomy in activities of daily
living (ADL), exempli gratia: transferring, walking, washing, dressing, toileting. Balance
and gait are essential components of mobility and are useful predictors in the
assessment of functional independence (White Book on Physical and Rehabilitation
Medicine in Europe, 2007).
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The collaboration between orthopedic surgeons and rehabilitation professionals
should be sought to assist in management and medical rehabilitation. The benefits of
shared postoperative management by orthopedic surgeons, medical doctors PRM
specialists and rehabilitation professionals include trends towards earlier functional
independence, reduced length of hospitalization stay, improved management of medical
conditions and reduced future need for institutional care, including nursing home care.

Thanks to the development of educational technologies and to the Internet, the
number of available e-learning resources has dramatically increased (Dochev, Pavlov &
Yoshinov, 2000).

A great number of educational institutions provide a form of web-based learning
starting from as early as comprehensive schools and getting as far as university
programmes for undergraduate and postgraduate students (Dochev, Pavlov & Yoshinov,
1999, 2000; Yoshinov, Koleva & Garnizov, 2011; Vatchkov, Spassov, Trifonov, Manolov,
Yoshinov, Blagoev, 2015). The number of participating countries is increasing, more
aspects of higher education are included and the number of activities and projects is
growing.

Traditionally, the medical education is considered as one of the most conservative
education providers in terms of applied methods. Although in other specialties (especially
technical education) computer assisted education has long been integrated into
educational curriculum, in medical education this happens sporadically. A growing
number of reports draw attention to the need of adjustment of the offer in medical
education to labor market needs and the knowledge-based society

In these circumstances we decided to develop the COR-skills project that
addresses to Vocational Education on higher education level. Our Strategic Partnership
is supporting a project-based collaboration between hospitals and HEIls (Higher
Education Institutions), to develop, test and adapt a continuous VET program, based on
an exhaustive needs analysis and focusing on a “real-life” transnational approach.

We aim to stimulate the learning and specialization of trainees by
contemporaneous approaches, as the development of an innovative e-training method
which is able to provide theoretical knowledge and practical skills, including case studies.
This modern training curriculum is functioning in a virtual medical environment, similar
with the work place and will equip the specialists with the skills required by the labor
market. For this, we need an active cooperation between HEI and partners from outside
academia: hospitals, medical centers, research centers.

We are committed to provide the highest possible quality research products to aid
in both education and applied clinical decision making. In addition, we hope to stimulate
interest in solving clinical problems in the post-op rehabilitation field and to offer
personalized support - both to the learners but also to the patients.

Implementation of individualized health care approaches is one of the major
innovations of this project, encouraging critical thinking of the trainees, reinforced quality
of medical services, increasing the level of health care, reducing the rehabilitation time
and health costs, stimulating the development of inter-sectorial and international
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collaborative cultures by sharing knowledge and ideas from the teachers to the
rehabilitation professionals in their work-place.

2. BACKGROUND
2.1. Objectives
Our objectives were:

> Development and implementation of innovative practices in Physical

and Rehabilitation Medicine,

> Improvement of basic skills in the field of Physical and Rehabilitation

Medicine- both theoretical and practical, for assessment, decision,
treatment protocols in different surgical pathologies of the lower limb
after orthopedic interventions,

» Gaining knowledge regarding the indications, utility and limitation of
rehabilitation  procedures in  different  pathologies and
individualisation of treatment according to the patient characteristics
Development of new skills as requested by the labor market-
computerized gait analysis,

Development of transversal skills in the field of language, ICT, team
work decision,

Advancing the physician-patient communications process and
enhance the diagnosis and treatment of musculoskeletal conditions,
A better corelation between theoretical knowledge and practical skils.
Offering support for autonomous leaning by inovative on line
education and strategic use of ICT-based teaching and assessment
practices.

2.2. Participants of our project

Our Strategic Partnership involves a diverse range of partners in order to benefit from
their diverse experience, profiles and specific expertise to produce relevant and high
quality project results.

The consortium includes hospitals and higher education institutions well known in the
field, with consistent experience and strong networks with their target groups from three
countries (Romania, Bulgaria and Turkey) with high qualified specialists in Orthopedics &
Traumatology (OT) and in Physical & rehabilitation medicine (PRM) with a long-standing
reputation for providing student-focused programs for health education.

v V VYV VY

2.3. Structure of the web-based programme.

The major output in our project is the development of the Guidelines of operational
standard procedures in rehabilitation after lower limb orthopedic surgery.

Rehab Guidelines is an online information resource providing up-to-date treatment
guidelines to medical doctors — specialists (in Orthopedics & Traumatology /OT/, and in
Physical and Rehabilitation Medicine /PRM/), and to professionals (physiotherapists,
physiotherapists, ergotherapists).
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The guidelines contain 12 standard procedures for post-surgery rehabilitation in
selected pathologies of hip, knee and ankle which will be proposed for implementation in
the medical world of work from participant countries.

The innovation consists in development of procedures, designated to promote the
physician - patient communications process, to enhance the diagnosis and to precise the
treatment of musculoskeletal conditions.

Each presented PRM programme of care includes: role of diagnosis, preliminary
recommendations, rehabilitation timing and methodology, early post-operative exercises
and prevention of complications, complex PRM program, the rationale of procedures,
frequently applied natural and pre-formed physical modalities, early and intermediate
exercise program, advanced exercises and activities, and communication with patients.
The easy-to-follow guidelines support practitioners to look up pathology and quickly see
the recommended rehabilitation programme. Phases of treatment are defined to clearly
show goals, precautions, treatment strategies and criteria for rehabilitation procedures.

3. DESIGN
3.1. Methods

The present clinical guidelines are created as an educational tool and were
developed by a Work Group within the COR-skills partnership. After a detailed
bibliographic search we effectuated an analysis of the current scientific and clinical
information and accepted approaches in orthopedic surgery and in post-operative
rehabilitation.

The result was the creation of a prototype Protocol, not intended to be a fixed
protocol as some patients may require more or less treatment. Patients’ care and
treatment should always be based on a clinician’s independent medical judgment given
according actual and individual clinical circumstances.

Our Strategic Partnership involves a diverse range of partners in order to benefit
from their different experiences, profiles and specific expertise to produce relevant and
high quality project results.

The consortium includes hospitals, and higher education institutions well known in
the field, with extended experience and strong networks with their target groups from 3
countries with high qualified specialists in Orthopedics and Traumatology (OT), and in
Physical and Rehabilitation medicine (PRM), with a longstanding reputation for providing
student-focused programs of health education. Issues taking into consideration were:
competence and thematic expertise in the field, relevant experience in working in
transnational context, specific interest in the development of medical skills for health
professionals in the fields of OT, PRM and post-operative rehabilitation..

The structure of the partnership based on the complementary of HEIs and hospitals
helps to ensure the necessary competence and adequacy of the skills developed but
also aiming to contribute in this way to the development of inter-sectorial and
international collaborative cultures by sharing of knowledge and ideas from teaching to
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work-place, helping medical vocational education to meet the current and future labor
market needs.

This partnership between education and employment will stimulate the flow
exchange of knowledge between higher education and hospitals/medical clinics (world of
work) and lead to the development of high quality VET with a strong work-based learning
component.

The present material represents the best practice of experts — representatives of
correspondent rehabilitation schools of Romania and Bulgaria; using the clinical bases in
respected rehabilitation departments in correspondent countries: Clinical Hospital
Filantropia in Craiova (Romania) and Sainte Anna University Hospital in Sofia (Bulgaria).

During elaboration of the guidelines, we applied principles, defined by the American
psychological association: standardization across guidelines, clear structure and
instructions. We used some practice guidelines attributes: respect for human rights and
dignity, delineation of scope, avoidance of bias, educational value, internal consistency,
flexibility, basis, feasibility, aspirational language, clarity, and compatibility (American
Psychological Association, 2002).

The didactic team began working on guidelines by constructing a set of preliminary
recommendations. These recommendations specify [what] should be done in [whom],
[when], [where], and [how often or how long]. In the development of the present
guidelines we used the WHO criteria (World Health Organization, 2017) (Table 1.)

Table 1.
WHO criteria for technical guidelines development [5].

WHO recommended steps in technical guideline
development

Define the specific issues to be addressed by the guidelines

Undertake a systematic search for evidence

Review the evidence available
Develop recommendations linked to the strength of the evidence

Draft guidelines
Discuss and incorporate, where relevant, comments of the
external reviewers

Draft final version of the guidelines

Make recommendations on dissemination strategy
Document the process of guideline development

Test the guidelines through pilot evaluations
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First step in the process included reviewing the results of the evidence analysis.

The result of the literature research was a report for the current state of art in the
field of protocols for orthopedic surgical procedures and rehabilitation procedures after
surgery, aiming to:

+ select the most common surgical protocols in all participant countries and the
correspondent rehabilitation procedures;

+ make first steps in standardization of protocols;

+ develop interdisciplinary and multi-professional approach (OT — PRM).

In order to attain these objectives the partnership reviewed different abstracts,
recalled pertinent full articles for review and evaluate the studies meeting the inclusion
criteria. They also abstract analyzed, interpreted and/or summarized the relevant
evidence for each standard procedure.

Upon completion of the systematic reviews, each medical partner registered 30
examples of orthopedic surgical procedures in lower limb pathologies and 30 examples
of rehabilitation procedures after surgery in lower limb pathologies.

From these procedures, twelve orthopedic surgical procedures in lower limb
pathologies and twelve correspondent rehabilitation procedures were proposed to be
negotiated in the partnership as eligible procedures for the Guide of operational
standards.

Evidence-based information, in conjunction with the clinical expertise of physicians
from multiple medical specialties, was used to develop the criteria in order to improve
patient care and obtain the best outcomes while considering the subtleties and
distinctions necessary in making clinical decisions.

The Rehabilitation guidelines contain 12 (twelve) standard procedures for post-
surgery rehabilitation in selected pathologies of hip, knee and ankle which will be
proposed for implementation in the medical world of work from participant countries. The
innovation consists in development of procedures that will stimulate the physician-patient
communications process and enhance the diagnosis and treatment of musculoskeletal
conditions.

The recommendations associated with each procedural step are aligned to the
existent medical evidence, as for each procedure there are correspondent videos,
capturing in real practice the maneuvers presented in the guide, enabling the user to
watch the procedure that is presented in the text and ensuring a better connection
between knowledge and skills development. Also the video material will create support
for autonomous leaning practical skills for the trainees.

The easy to follow guidelines enable practitioners to look up pathology and quickly
see the recommended rehabilitation strategy. Phases of treatment are defined to clearly
show goals, precautions, treatment strategies and criteria for rehabilitation.
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3.2.Results

Our Guidelines of operational standard procedures in rehabilitation after
lower limb orthopedic surgery contain twelve standard procedures for rehabilitation
after hip, knee and ankle surgery and correspondent videos in English.

The text is in form of a book of 117 pages (figures 1, 2 & 3), in which the
recommendations associated with each procedural step are aligned to the existent
medical evidence and are available on the project web site https://www.cor-skills.org/.

Figure 1.
The Cover of our Guidelines of operational standard procedures
in rehabilitation after lower limb orthopedic surgery

- Erasmus+ Project 2015-1-RO01-KA202-015230 COR

GUIDELINES
OF OPERATIONAL STANDARD PROCEDURES
IN REHABILITATION
AFTER LOWER LIMB ORTHOPEDIC SURGERY

PRM & Rehabilitation Guide Page 1
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Each presented procedure includes some principal
elements:

e the rationale for the procedure,

e role of medical diagnosis and functional
assessment,

e preliminary recommendations,

e rehabilitation timing and methodology (steps),

e carly postoperative exercises and prevention of
complications,

e intermediate exercise program,

e advanced exercises and activities,

e communication with patients.
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Figure 2.
The contents of our Guidelines of operational standard procedures
in rehabilitation after lower limb orthopedic surgery
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Figure 3.
The first page of the text of our Guidelines of operational standard procedures
in rehabilitation after lower limb orthopedic surgery
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For each rehabilitation procedure we prepared correspondent videos, capturing in
real practice the maneuvers presented in the guide, enabling the user to watch the
procedure that is presented in the text and ensuring a better connection between
theoretical knowledge and practical skills development.

A specific video accompanies every procedure, featuring over 200 minutes of video
of patients demonstrating various therapeutic exercises spanning the different phases of
postsurgical rehabilitation (fig.4). Also the video material will create support for
autonomous leaning practical skills for the trainees. The videos are available on the
COR-skills e-learning platform where access is restricted by password.
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The videos are composed of a full rehabilitation program. The raw footage is
obtained by recording the rehabilitation program from the beginning to the end. The video
is edited to discard redundant, focus loosing, scenes and the important steps are joined
to form a shortened but demonstrative video. The steps of the rehabilitation program are
gathered from several widely accepted text books and are organized as subtitles to the
video. The subtitles are embedded into the corresponding time images.

Figure 4.
One page with videos of the Guidelines of operational standard procedures in
rehabilitation after lower limb orthopedic surgery - video
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On the COR-skills e-learning platform will also be available 30 case studies
(fig.5) and an online course for students (medical professionals involved in Physical
and Rehabilitation Medicine- specialists, trainees, residents, kinesitherapists,
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physiotherapists, ergotherapists). Case studies are in form of full reports on patients in
rehabilitation department (medical history, clinical signs, paraclinical evaluations),
associated with one or more visual content objects (i.e. 2D, 3D images as acquisition
outputs of Ultrasound, Magnetic Resonance Imaging, Tomography), starting with
preoperative radiological images, description of rehabilitation procedure, and the
outcome of the procedure (postoperative and further follow-up X-rays, MRIs, physical
findings. Some cases will include gait assessment and related data: plantar pressure
graphs and numerical data.

The system will provide a feedback by showing students the correct diagnosis and
how to arrive at it with minimal cost by detailed explanations for the right and wrong
answers.

Figure 5.
A case study of the Guidelines of operational standard procedures
in rehabilitation after lower limb orthopedic surgery

onform clasificérlinterationale ICF
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(DXA) within the previous two weeks prior to the i
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CASE REPORT
Rehabilitation program in female
with AR and bilateral hip arthroplasty

Rodica Traistaru, Diana Kamal, Constantin Kamal
Filantropia Hospital - Craiova

Imagistic data
Questions (for assessment detailed answers see next page)

AA, 67 year old woman with long history of

rhenmatanid arthritic and hilateral hin renlacement 1. What is the significant functional aspect resulted after secing the hand X ray?

The estimated required study time will be 46 hours (Guidelines of operational
standard procedures in rehabilitation after lower limb orthopedic surgery - 117 pages =
30 hours, 30 min video x 12 topics = 360 min = 6 hours, 30 case studies x 20 min = 600
min = 10 hours).

On the e-learning platform of the project, there will be available an assessment
system that will include case studies (assessment case studies) meant to be solved by
the trainees and witch follows the same structure as the explained case studies with
multiple choice test (20 case studies for skills assessment). It will also be available a
multiple-response quiz test that will allow access for up to two attempts, and will contain
a minimum of 30 questions with a fair promotion threshold of at least 75% of the
questions.

The project WEB site can be viewed without restrictions, but the e-learning platform
is password protected and pre-registration required. Registration is free and provides
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access to all educational materials (Guidelines of operational standard procedures in
rehabilitation after lower limb orthopedic surgery, e-learning COR-skills platform-
video database, case study database and quizzes database). All materials are
available in English and will be translated in Romanian, Bulgarian and Turkish
languages.

Content is structured in the best way to build graduate skills. A special section will
allow chatting, content sharing and tutoring by the course provider. Curricula, Curriculum
Courses, and Educational Materials (WWW-based) will be provided also for an online
course. An e-learning platform user guide is available online.

Our project provides a free access to an innovative guideline on fundamental
rehabilitation protocols for the lower limb pathologies with correspondent videos for
each procedure, and beside that to:

v' a more attractive training program, in line with individuals' and labor market

needs,

v’ an innovative multimedia case studies database,

v" online accredited courses in medical education,

v’ a validation of training by CME (Continuous Medical Education) credits,

v’ practical skills development in a simulated environment.

Interactivity allows trainees to test their knowledge and provides immediate
feedback using images and cases that they could encounter in clinical practice. This will
function as a virtual medical environment, similar with the work place.

After completion of this task the students (medical professionals involved in
Physical and Rehabilitation Medicine — medical doctors specialists or trainees / residents,
kinesitherapists, physiotherapists, ergotherapists) will have gained competences such
as:

o Cognitive competence involving the use of theory and concepts for basic
principles in rehabilitation, as well as informal practical knowledge gained
experientially,

o Professional competence by motivating the procedure selection, evaluation and
treatment algorithm / alternative treatment, indications and contraindications in the
related pathology, short and long term complications,

After achievement of the training course the respective medical professionals
should be able:

+ To choose the best rehabilitation procedure for a given problem;

% To motivate procedure selection, evaluation and treatment algorithm /
alternative treatment, indications and contraindications in related
pathology, short and long term complications;

* To describe step by step the specific rehabilitation procedure;

% To communicate with the patient before and after surgery;

* To solve case studies in accordance to the explained pathologies.
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3.3. Discussion

Designed to help medical doctors and therapists to provide post-surgical
rehabilitation based on best practices and evidence-based research, this comprehensive
reference presents effective guidelines for postsurgical rehabilitation interventions. Its
authoritative material is drawn from the most current literature in the field as well as
contributions from expert physical therapists, occupational therapists. A specific video
accompanies every procedure, featuring over 200 minutes of video of patients
demonstrating various therapeutic exercises spanning the different phases of
postsurgical rehabilitation.

This guideline is not intended to be construed or to serve as a standard of care.
Standards of care are determined on the basis of all clinical data available for an
individual case and are subject to change as scientific knowledge and technology
advance and patterns of care evolve.

Adherence to guideline recommendations will not ensure a successful outcome in
every case, nor should they be construed as including all proper methods of care or
excluding other acceptable methods of care aimed at the same results. The ultimate
judgment must be made by the appropriate healthcare professional(s), responsible for
clinical decisions regarding a particular clinical procedure or treatment plan. This
judgment should only be arrived at following discussion of the options with the patient,
covering the diagnostic and treatment choices available.

This summary of recommendations is not intended to stand alone. Treatment
decisions should be made in light of all circumstances presented by the patient.
Treatments and procedures applicable to the individual patient rely on mutual
communication between patient, physician and other healthcare practitioners.

4. FUTURE RESEARCH DIRECTIONS

The web-site offers a summary of recommendations and a database of clinical
cases, concerning post-op rehabilitation after lower limb surgery.

This is an open system of references and case studies that can be extended and
developed in the future.

We aim that this partnership between education and employment will stimulate the
flow exchange of knowledge between higher education and hospitals (OT and PRM
clinics & Departments) and will lead to the development of a high quality VET with a
strong work-based learning component.

In the future we can expand this idea for other type of patients in the clinical
rehabilitation practice, e.g. for gait rehabilitation of patients with neurological and
neurosurgical conditions.

We hope that our web-site will be useful in the clinical practice of PRM specialists,
PRM trainees and therapists, and our work will be beneficial for our patients.
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5. CONCLUSION

Our e-book is an online information resource providing up-to-date treatment
guidelines to medical doctors — residents and specialists in physical and rehabilitation
medicine and to rehabilitation professionals.

The easy-to-follow guidelines enable practitioners to look up pathology and quickly
see the recommended rehabilitation strategy.

Designed to help medical doctors — specialists in PRM and therapists to provide
post-surgical rehabilitation based on best practices and evidence-based research, this
comprehensive reference presents effective guidelines for rehabilitation after lower
extremity orthopedic surgery.
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GUIDELINES OF OPERATIONAL STANDARD
PROCEDURES IN REHABILITATION
AFTER LOWER LIMB ORTHOPEDIC SURGERY

Summary

The current gquidelines aim to develop common OT rehabilitation protocols after
orthopedic surgery for vocational education & training (VET).

The Document introduces a brief picture of selected standard rehabilitation operational
procedures after lower limb orthopaedic surgery aiming to develop basics skills for
medical specialists in rehabilitation (theoretical and practical skills for assessment,
decision, treatment in different pathologies).

The goal of these protocols is to provide the clinician with a guideline to establish and
progress a patient through post-op rehabilitation. It is not intended to be a substitute for
one’s clinical decision making. The plan of care should be based upon the patients
clinical exam and individual goals.

We must take into consideration multiple variables, including: mechanism of injury,
fracture type, fixation method, fixation stability, bone and tissue quality, patient’s
characteristics (including comorbidities, age, goals and expectations) and surgeon
specific philosophy preferences.

Based upon these variables, wide variations of progressions and patient outcomes may
exist, however the following is a basic guideline that can be used in reference.

In every clinical case physiotherapists must notify the PRM & OT medical doctors
immediately of any concern for DVT, infection, excessive oedema, or significant variation
in expected progression / outcomes.

I Koleva & ET Avramescu Editors, 2017 Page 205




Grasp and Gait REHABILITATION (bases)

1.INTRODUCTION

Scope
The Recommendation of the EU Parliament and of the Council of the Establishment of
ECVET is taking place in a framework in which there is a serious need of
complementarity between vocational training and higher education. Increasing the quality
of vocational skills requires the development of world-class VET systems. The need for
harmonization development of an unitary system in medical education across Europe
with common standard procedures is a well known fact.
In orthopedics, in particular after surgery, a long and difficult rehabilitation process
follows in order to regain normal gait and requires INTERDISCIPLINARY TEAM
approaches. Rehabilitation should be commenced early to promote independent mobility
and function. The initial emphasis should be on walking and activities of daily living (ADI),
for example, transferring, washing, dressing, and toileting. Balance and gait are essential
components of mobility and are useful predictors in the assessment of functional
independence.
Collaboration between orthopaedic surgeons, PHYSIATRISTS and rehabilitation
professionals should be sought to assist in medical management and rehabilitation. The
benefits of shared postoperative management by orthopaedic surgeons and rehabilitation
professionals include trends towards earlier functional independence, reduced length of
stay, improved management of medical conditions and decreased future need for
institutional care, including nursing home care.
In these circumstances we decided to develop the COR-skills project that adresses to
Vocational Education on higher education level. Our Strategic Partnership is supporting
a project-based collaboration between hospitals and HEIs, to develop, test and adapt a
continuous VET programme, based on an exhaustive needs analysis and focusing on a
‘real-life” transnational approach. We aim to stimulate resident learning by new
approaches, as the development of an innovative e-training method which is able to
provide the trainees with a range of case studies and an advanced training curriculum.
This will function as a virtual medical environment, similar with the work place and help
attune curricula to current and emerging labor market needs and equip the specialists
with required skills, by developing active cooperation between HEI and partners from
outside academia: hospitals, medical centers, research centers.
We are committed to providing the highest possible quality research products to aid in
both education and applied clinical decision making. In addition, we hope to stimulate
interest in solving clinical problems in the field of OT rehabilitation and to offer
personalized support both for the learners but also for the clients (patients).
Implementation of individualized health care approaches is one of the major innovations
of the current project, encouraging critical thinking of the trainees, reinforcing the quality
of rehabilitation services, increasing the level of health care, decreasing the
rehabilitation time and health costs, stimulating the development of inter-sectorial and
international collaborative cultures by sharing of knowledge and ideas from teaching to
work-place.
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One major output in our project is the development of the Guidelines of operational
standard procedures in rehabilitation after lower limb orthopedic surgery. Rehabilitation
Guidelines present an online information resource providing up-to-date treatment
principals to orthopedic surgeons, to physiatrists and rehabilitation professionals. The
guidelines contains 12 standard procedures for post surgery rehabilitation in selected
pathologies and corresponding OT procedures of the three principal joints, included in
gait, which will be proposed for implementation in the medical society from participant
countries. The innovation consists in development of procedures that will allow to
advance the physician-patient communication process and enhance the diagnosis and
treatment of musculoskeletal conditions, especially after a OT intervention. The
recommendations, associated with each procedural step, are aligned to the actual
medical evidence, as for each procedure there are correspondent videos, capturing in
real practice the manoeuvres presented in the guide, enabling the user to watch the
procedure that is presented in the text and ensuring a better connection between
knowledge and practical skills’ development. Also the video material will create support
for autonomous leaning practical skills for the OT & PRM trainees.
The easy to follow guidelines enable practitioners to look up a pathology and quickly see
the reccomended rehabilitation strategy. Phases of treatment are defined to clearly show
goals and tasks, methods and precautions, strategies and criteria for rehabilitation.
Each presented procedure includes:

* the rationale for the procedure

* role of diagnosis

* preliminary recommendations
rehabilitation timing and methodology (steps)
Early Postoperative Exercises and Profilaxy of complications,
Intermediate Exercise Program
Advanced Exercises and Activities
Communication with patients
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Methodology
The present clinical guidelines were developed by a Work Group within the COR-skills
partnership and is provided as an educational tool based on an assessment of the
current scientific and clinical information and accepted approaches to orthopeadic
surgery. It is not intended to be a fixed protocol as some patients may require more or
less treatment. Patient care and treatment should always be based on a clinician’s
independent medical judgment given the individual clinical circumstances.
Our Strategic Partnership involves a diverse range of partners in order to benefit from
their different experiences, profiles and specific expertise to produce relevant and high
quality project results. The consortium includes hospitals and higher education
institutions well known in the field, with consistent experience and strong networks with
their target groups from 2 countries with high qualified specialists in orthopedics and
traumatology (OT) and physical and rehabilitation medicine (PRM) with a long standing
reputation for providing student-centered programmes of health education. Issues taking
into consideration were: competence and thematic expertise in the field, relevant
experience in working in transnational context, specific interest in the development of
medical skills for health professionals in the orthopedic and rehabilitation field.
The structure of the partnership based on the complementary of HEIs and hospitals
helps to ensure the necessary competence and adequacy of the skills developed, but
also aiming to contribute in this way to the development of inter-sectorial and
international collaborative cultures by sharing of knowledge and ideas from teaching to
work-place, helping medical vocational education to meet the current and future labour
market needs.
This partnership between education and employment will stimulate the flow exchange of
knowledge between higher education and hospitals / medical clinics (world of work) and
lead to the development of high quality VET with a strong work-based learning
component.
The present material represents the best practice of experts with the Clinical Hospital
Filantropia from Craiova, Romania and Sainte Anna Hospital from Sofia, Bulgaria, one of
the best known and most respected rehabilitation hospitals in the correspondent
countries.
The didactic team began working on these guidelines by constructing a set of preliminary
recommendations. These recommendations specify [what] should be done in [whom],
[when],[where], and [how often or how long].
In the development of the present guidelines we used the WHO criteria
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WHO recommended steps in technical Action Taken
guideline development

Define the specific issues to be addressed by Completed

the guidelines

Undertake a systematic search for evidence Completed
Review the evidence available Completed
Develop recommendations linked to the Completed

strength of the evidence

Draft guidelines Completed

Dizcuss and incorporate, where relevant, Completed
comments of external reviewers

Draft final version of the guidelines Completed
Make recommendations on dissemination Completed
strategy

Document the process of guideline Completed
development

Test the guidelines through pilot evaluations Completed

First step in the process included reviewing the results of the evidence analysis.

The result of the literature research was a report for the current state of art in the field of
protocols for orthopedic surgical procedures and rehabilitation procedures after surgery,
aiming to:

- select the most common surgical protocols in all participant countries and the
correspondent rehabilitation procedures;

—  make first steps in standardization of protocols;

—  develop an interdisciplinary approach (orthopedics-rehabilitation);

In order to attain these objectives the partnership reviewed different abstracts, recalled
pertinent full articles for review and evaluate the studies meeting the inclusion criteria.
They also abstract analyzed, interpreted and/or summarized the relevant evidence for
each standard procedure.

Upon completion of the systematic reviews, each medical partner registered 30
examples of orthopedic surgical procedures in lower limb pathologies and 30 examples
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of rehabilitation procedures after surgery in lower limb pathologies. From these
procedures, we select the most common in the clinical practice 12 orthopedic surgical
procedures in lower limb pathologies and 12 correspondent rehabilitation procedures
were proposed to be negotiated in the partnership as eligible procedures for the Guide of
operational standards.

Evidence-based information, in conjunction with the clinical expertise of physicians from
multiple medical specialties, was used to develop the criteria in order to improve patient
care and obtain the best outcomes while considering the subtleties and distinctions
necessary in making clinical decisions.

Recommendations
Designed to help therapists provide post-surgical rehabilitation based on best practices
and evidence-based research, this comprehensive reference presents effective
guidelines for postsurgical rehabilitation interventions. Its authoritative material is drawn
from the most current literature in the field as well as contributions from expert physical
therapists, occupational therapists. A specific video accompanies every procedure,
featuring minutes of video of patients demonstrating various therapeutic exercises
spanning the different phases of postsurgical rehabilitation.
This guideline is not intended to be construed or to serve as a standard of care.
Standards of care are determined on the basis of all clinical data available for an
individual case and are subject to change as scientific knowledge and technology
advance and patterns of care evolve.
Adherence to guideline recommendations will not ensure a successful outcome in every
case, nor should they be construed as including all proper methods of care or excluding
other acceptable methods of care aimed at the same results. The ultimate judgement
must be made by the appropriate healthcare professional(s) responsible for clinical
decisions regarding a particular clinical procedure or treatment plan. This judgement
should only be arrived at following discussion of the options with the patient, covering the
diagnostic and treatment choices available.
This summary of recommendations is not intended to stand alone. Treatment decisions
should be made in light of all circumstances presented by the patient. Treatments and
procedures applicable to the individual patient rely on mutual communication between
patient, physician and other healthcare practitioners.
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2.PRINCIPAL BASES OF THE REHABILITATION

IN ORTHOPEDIC AND TRAUMATIC CONDITIONS

INTRODUCTION
According the definition of the European Union of Medical Specialists - PRM Section [46]
Physical and Rehabilitation Medicine (PRM) is an ,independent medical specialty,
oriented to the promotion of physical and cognitive functioning, activities (including
environment), participation (including quality of life) and changes in personal factors and
environment. The specialty PRM is responsible for the management of the prevention,
diagnostics, treatment and rehabilitation of patients with health-related disability and co-
morbidity of all ages. According the World Report on Disability of the World Health
Organization and World Bank [48] rehabilitation measures are divided into three
categories: rehabilitation medicine, therapy and assistive technologies.
According the White Book on Physical and Rehabilitation Medicine [46] the basic
objective of PRM is the optimization of social participation and the amelioration of the
quality of life of patients. This includes the aid of the patient to reach possible levels and
patterns of autonomy and independence, including participation in professional, social
and leisure activities, part of his human rights [29, 36].
Tasks of PRM are: treatment of existing pathology; reduction of disability; prevention
and therapy of complications; amelioration of functioning and activity; stimulation of
patient’s participation in different types of activities [33, 43, 46].
The World Report on Disability [48] defines the goals of rehabilitation: prevention of
the loss of function; slowing the rate of loss of function; improvement or restoration of
function; compensation for lost function; maintenance of current function.
Modern rehabilitation has an integrative and holistic approach to the patient, based
on the International Classification, disability and Health (ICF) and on clinical principles
[23, 45, 47]. Current book presents the author's opinion about the necessity of
structuration of complex rehabilitation algorithms (PRM programmes of care), including
not only different natural and pre-formed physical modalities, but too a detailed functional
evaluation at the beginning (baseline) and at the end of every rehab course - in all
patients with orthopedic and traumatic conditions.

FUNCTIONAL EVALUATION

The first step of our algorithms is the qualitative and quantitative functional evaluation,
including ICF assessment (ICF, 2001), and evaluation scales, applied commonly in the
clinical practice of OT and rehabilitation [8, 10, 12, 18, 31, 35].

According ICF principles the complex functional assessment must include (figures 1, 2 &
3): body functions (pain, range of motion, muscle force or motor deficiency, alterations of
coordination); activities (mobility, grasp, gait, activities of daily living /ADL/, transport);
participation (family relationship, relaxing activities, social life, political activity);
environmental factors (conditions of life and work, transport, family and friends, health
insurance, social relationship); personal factors (life style, co-morbidities, age, sex) [26,
30, 32, 40].
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Fig. 1-2. International Classification of Functioning, disability and Health (ICF), 2001 [47]
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During clinical assessment we accentuate on some analyses: pain (localization, type,
intensity — verbal or visual analogue scale; modifying pain activities); joint stability
(including joint position sense) and range of motion (active and passive); presence of
oedema, muscle or joint contractures; evaluation of the muscle force / muscle
insufficiency, motor deficit; analysis of the grasp and gait; mobility (necessity of technical
aids - canes, walking sticks, crutches, walkers, wheelchairs and other devices); fatigue
(physical endurance, necessity of rest during the examination or the functional activity);
autonomy in everyday activities (bathing, dressing, eating, putting shoes on, personal
hygiene, need of help in ADL). Evaluation of problems must be qualitative and
quantitative, including: fatigue, motor deficiency, coordination problems (body position,
gait, grasp); pain; conscience for the necessity of technical aids; difficulties in ADL;
limitations in functional mobility [2, 8, 12, 15, 38, 40].

The control before and after rehabilitation is obligatory. At the end of every course we realize
a detailed clinical, para-clinical and functional (including instrumental) revision of the
obtained results, and we prescribe a periodical control and periodical PRM courses. We
consider that the functional evaluation is very important not only for control of the quality of
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rehabilitation, but too for amelioration of independence in everyday activities and of health-
related quality of life of patients.

REHABILITATION PROGRAMME

The complexity of rehabilitation in OT cases imposes the necessity of a holistic approach
to the patient — detailed functional analysis before and after the rehabilitation courses;
application of therapeutic methods of different medical specialties (principally orthopedics
and traumatology; neurology and neurosurgery; rheumatology; PRM) and from non-
medical fields (kinesitherapy, sociology, psychology, occupational therapy). We apply
basic principles of the specialty Physical and Rehabilitation medicine [8, 9, 11, 18, 23].
Depending on the results of the assessment of the rehabilitation potential of the concrete
patient, we use different physical modalities and methods in different combination — the
rehabilitation puzzle (figure 4). In every stage of the rehabilitation processus we must
define precisely the goal, tasks and algorithms of rehabilitation. In every case our goal is
to assure a high quality of the rehabilitation, optimal for the clinical form of the principal
disease or condition, adapted to the age, co-morbidities, capacity and desire of the
concrete patient; with the strategic goal to receive the best result for his quality of life.

The complex rehabilitation programme includes physical and drug therapy, diet,

patient education (table 1).
Table 1: Parts of the complex rehabilitation programme

KINESI- and ERGO- PREFORMED CRYO-/THERMO-/ DIET PATIENT
therapy physical BALNEO-/PELOIDO- (proteins EDUCATION
(exercises, activities, modalities therapy famino-acids/ , (medicaments; diet;
massage, manual (electric currents, (ice, mineral waters, hypolipidic, basic physical
therapy) magnetic field, therapeutic mud, paraffin) hypo-glucidic) acnggﬁtrvéle)lgm
light, LASER, ultra-

sound)

In our clinical practice we apply a synergic combination) of two (2-3) procedures with
pre-formed modalities (electro- and photo-therapy, LASER; magnetic field; ultra-sound,
etc.); one (1-2) cryo-/ hydro- / balneo- / thermo-therapeutic procedure with three (3-4)
kinesi-therapeutic methods and one (1-2) ergo-therapeutic activity [3, 24, 25, 28, 37, 44].
The functional recovery depends principally from the training of grasp and gait, and the
education in activities of daily life [1, 5, 6, 7, 11, 27, 28, 34, 41]. For the structuration of
the individualized for every patient PRM programme we used everywhere capacities
of different traditional and contemporaneous natural and pre-formed factors,
accentuating on the potential of modern methods, e.g.: transcutaneous electro-
neurostimulation (TENS), functional electrostimulations (FES), Lasertherapy and
Laserpuncture, Deep Oscillation; proprioceptive neuro-muscular facilitation, analytic
exercises, post-isometric relaxation, stretch techniques; and ergo-therapeutic methods
[5,9, 13, 14, 39, 42].

The control after the rehabilitation course and the prescription of periodical
ambulatory PRM courses are very important. We consider necessary the continuity of
PRM-care: in-patients in acute care hospitals and in PRM clinics (Departments), in-patients
in long-term specialized hospitals; out-patients in ambulatory medical and PRM centres;
balneo-kinesitherapy in resorts.
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CONCRETIZATION AND CLINICAL APPROBATION OF ALGORITHMS
The presented PRM algorithm can be concretized and we used it during our own clinical
investigations and observations (including clinical case studies) of rehabilitation of
patients with different OT conditions: shoulder instability and rotator cuff injuries; distal
radius fractures & Zudeck’s algoneurodystrophy; hip replacement, partial and total knee
arthroplasty, periprosthetic fractures; intertrochanteric & femur shaft fractures; after
anterior and posterior cruciate ligament reconstruction; after partial and total
meniscectomy; patella (knee cap) dislocation and fracture; tibial plateau and tibial
plafond fractures; ankle fractures, Lisfranc and Chopart’s injuries (fracture—dislocation);
upper or lower limb amputation with phantom pain and prosthesis. [8, 9, 14, 15, 16, 17,
19, 39, 42].
The on-time initiation of rehabilitation procedures in OT management (especially after OT
interventions) has a lot of positive consequences: amelioration of the clinical status of
patients and prevention of complications; augmentation of muscle force and range of
motion, decrease of pain, HamanseaHe Ha Bornkata, oedema reduction, regulation of the
statics and equilibrium; normalization of the scapula-humeral and the pelvi-femoral
rhythm; functional recovery of the grasp and the gait; amelioration of autonomy and
quality of life of patients; acceleration of the resocialization and inclusion in functional
activity, economic effect.

SUMMARY
In our clinical practice we apply systematically our structured rehabilitation algorithms,
individualized and adapted to the concrete patient. We published periodically our results,
proving the amelioration of the quality of life of significant number of patients (age > 18
years) with different OT conditions: orthopedic dysfunctions (scoliosis, spondylolisthesis,
spina bifida, lumbalisatio S1, sacralisatio L5), traumatic injuries (incl. sports’ traumas),
after alloplastic surgery (hip and knee joint), after arthroscopic surgery (shoulder and
knee joints), etc. In case of synergic combination of procedures we received statistically
significant favorable effects on the range of motion, muscle force and muscle weakness,
neuro-muscular coordination, grasp and gait, independence in ADL, quality of life of
patients [1, 4, 9, 10, 14, 15, 16, 17, 19, 20, 21, 22, 39, 42].
The complex rehabilitation stimulates the functional recovery of patients with invalidating
diseases and conditions of the locomotory system, ameliorating their independence and
the health-related quality of life.
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3.PROCEDURES

3.1. ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION
3.1.1.PRINCIPLE BASES OF THE TREATMENT IN CASES OF ACL TEAR

3.1.1.1.The Injury:

The anterior cruciate ligament (ACL) is an important stabilizing ligament of the knee. It is
located deep inside the knee joint and provides almost 90% of the stability to forward
force on the joint. Injuries to this ligament are very common in aggressive sports such as
skiing and basketball. Injury to the ACL usually occurs with a sudden hyperextension or
rotational force to the joint. The exact mechanism differs for different sports. Typically the
injured athlete will hear or feel a "pop", and will have sudden onset of pain, instability and
swelling. If this scenario occurs, the athlete should not attempt to continue playing, and
should seek medical attention. Because the ACL is such an important stabilizer of the
knee, injury to the ligament makes it difficult to participate in aggressive twisting sports.

It should be emphasized that certain sports can continue to be performed quite well
without an ACL. These are "straight ahead" sports such as bicycling, rollerblading, light
jogging and swimming. Twisting, cutting and jumping sports are not recommended
however due to the risk of the knee giving way. The knee is designed to work as a hinge,
moving in one plane. With a torn ACL, there is increased play in the joint allowing
shearing forces across the cartilage surface, and leading to progressive tearing of the
cartilage discs (menisci) and breakdown of the joint surface. Over time, this breakdown
leads to degenerative arthritis.

3.1.1.2.Treatment Options:
Treatment of ACL injuries has come a long way in the past ten years. Today athletes
have greater than a 90% chance of returning to their pre-injury level of sports
participation.
Non-Surgical . Conservative care is recommended for minor and partial tears of the ACL,
or tears in which the knee is still within the accepted limits of stability (less than 3 mm of
laxity). Non surgical treatment is also recommended for the patient who is willing to
modify their activity to non twisting less aggressive sports. In these athletes, we begin an
immediate specialized rehabilitation program, and provide a custom fitted knee brace for
use during sports activity.
Surgical Options: Surgery for ACL injuries is extremely specialized and should only be
performed by a surgeon who specializes in this type of injury. The techniques continue to
change and only someone on the cutting edge can hope to stay up with all of the latest
changes.
Surgical Technique

W Suture Repair of the ACL.
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B Reconstruction: creating a new ligament out of a tendon from another location in
the patient's knee or using cadaver tissue. There are three popular choices for the
choice of tissue:

Patella Tendon (Autograft)

B This means taking a strip of the tendon from the front of the athlete's own knee
(autograft), and is the most popular choice for this surgery. This technique has
been utilized for the longest period of time in the largest number of patients, and is
considered the gold standard for ACL reconstruction.

B Advantages: Strong graft, with bone attachments at each end, which allows the
graft to be fixed very solidly at the time of surgery and which allows healing to the
body in the shortest period of time (bone to bone healing) of 4-6 weeks.

B Disadvantages: Requires taking tissue from the body. This may cause donor site
soreness in a small percentage of patients. To avoid this we utilize a unique
method for harvesting the patella tendon graft. This method utilizes a round
oscillating tool, which takes a circular graft and leaves the patella with a smooth
defect. This makes the patella much less prone to any post surgical problems,
and we have not found this to be a problem in many hundreds of patients.

New Frontiers - ACL Tightening (Shrinkage): Currently a study utilizing a new
technique which tightens the partially torn or stretched ACL is performed. This is not
applicable to the completely torn ligament. Surgery is done arthroscopically with no
incisions. Recovery time is dramatically faster than with a reconstruction.

3.1.1.3.AFTER-CARE REHABILITATION:

In a lot of OT clinics in USA and Europe the patients are sent home with a knee brace for
the first day. Range of motion is started as soon as the wound is checked. Early goals
are to obtain range of motion and to reeducate the muscles. Weight bearing is begun
immediately with crutches. The brace is utilized for three weeks or until the quadriceps
are strong enough to support the limb. Crutches are discontinued after 1-2 weeks.
Stationary bicycling is begun as soon as the patient can achieve 100 degrees of flexion
and can get around on the pedal (usually 2 weeks). Outdoor bicycling and jogging are
allowed at 3 months. Return to twisting cutting and jumping sports is delayed for 6
months since this is how long it takes for the graft to biologically heal. Prior to returning to
sports, the patient is expected to have regained 90-95% of their muscular strength.
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3.1.2.REHABILITATION AFTER ACL RECONSTRUCTION

3.1.2.1.In all traumatic knee conditions with a knee surgery the PRM Algorithm includes:

Functional evaluation of the knee mobility and stability and a Complex PRM
programme of care, including natural and pre-formed physical modalities. The pre-
defined PRM protocol includes only physiotherapy (analytic exercises) combined
with cryotherapy.

We consider that the traditions of some rehabilitation schools (including Bulgarian,
Romanian, etc.) can be used too: we apply preformed physical modalities -
electrostimulations of the quadriceps femoris muscle (accentuating on m.vastus
lateralis and musculus vastus medialis, especially on m.vastus medialis obliquus);
interferential currents; low intensity low frequency magnetic field;
ultraphonoforesis with NSAIDs.

3.1.2.2.SCHEMA FOR A PATIENT AFTER ACL RECONSTRUCTION
3.1.2.2.1.FUNCTIONAL EVALUATION:

» Post-operative day No ...
Active range of motion (A-ROM)
Manual muscle test

Dynamometry

YV V V V

Centimetry — of the thigh 10 cm & 20 cm over the patella - for evaluation of the
muscular hypotrophy due to the inactivity

Centimetry of the knee joint — for evaluation of the oedema

Pain - Visual analogue scale (VAS 0-10 or 0-20)

Negative sensitive patterns

Vibroesthesiometry

Joint Position Sense (JPS)

Gait assessment (with the orthesis)- SUG test (stand up and go), 5 meters test

YV V. V V V V V

|CF assessment
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3.1.2.2.2.PRM PROGRAMME

We effectuate 3-4 PRM courses of 15-20 procedures during the first 4-6 months.

A. Immobilization

Application of orthesis (with possibility of fixation and regulation of the flexion/extension),
tape, elastic bandage or brace

During the first 2-3 weeks the orthesis is locked in full extension (if necessary — in 5-10
degrees of flexion) — except during the active exercises.

During the first month the patient will receive a prescription for a lying or sitting position for a
minimum 2 hours daily (afternoon) and 8 hours (at night). During the first post-operative
period we prescribe the strict execution of the RICE algorithms (Rest, Ice, Compression,
Elevation).

B.Pre-formed modalities:

Functional electrical stimulations — for QF, especially for m.VMO

Interferential currents (resulting frequency 90-140 Hz) — 10-20 min., for the knee joint
Low frequency pulsed magnetic field — 16 000 A / m, 10-20 min. — for the knee joint
Ultra-sound or ultra-phonophoresis with NSAID — 0.4-0.8 W/cm2, 4-8 min.
C.Cryotherapy

Ice massage for 5-10 minutes, 3-5 sessions daily

D.Kinesitherapy

We apply a standard kinesitherapy programme, adapted to the level of pain and functional
disability.

We begin with passive mobilizations (under the level of pain) for augmentation of the A ROM
of the knee joint; after that we introduce (gradually) active exercises for the range of motion
and strengthening exercises — from a lying position (after — in sitting position, in a few days —
from standing position — with locked orthesis or brace). Gradually we increase the range of
motion (of the orthesis and of the exercise).

We accentuate on analytic exercises for m.quadriceps femoris (especially for m.castus
medialis and m.vastus lateralis) and for the hip abductors (especially for m.gluteus medius). At
the beginning we use isometric exercises; gradually we include isotonic exercises, with a
progressive increase of the applied resistance during exercises.

We apply post-isometric relaxation for the m.rectus femoris, patellar mobilizations, training of
the locomotion (with gradually increase of the weight bearing and progressive transition from
the crutches to gait without aids).
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Passive and mixt exercises:
Initiating with passive mobilizations

Post isometric relaxations for the m.rectus femoris
Mobilizations of the patella — only in medial - lateral and proximal-distal directions.

Active exercises — from isometric to isotonic, and contra-resistance:

For muscles around the knee joint (bilaterally): analytic exercises for the knee dynamic
stabilizers and for knee mobility — strengthening exercises for the muscles quadriceps
femoris, m.triceps surae; m.semitendinosus, m.semimembranosus, efc.

Training of muscles of the hip joint and of the ankle joint — bilaterally

Stretching and Theraband exercises for QF, TS, hamstring muscles - training of
proprioception

E.ERGO-Th - Sport and other Activities:
Stationary bicycle

Swimming

Training of gait:

with progressive weight bearing — from non-weight bearing during the first 2-4 weeks, 50
% to full weight bearing and normalization of the gait at the 6 month (at the beginning — with
crutches, after that — with cane, after that — without technical aids)

3.1.2.2.3. CLINICAL ALGORITHM
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Table — Rehabilitation Algorithm after ACL Reconstruction

PERIOD

(post-op day /
week / month)

Post- In- Functional Partial Crutches 10 min, Range of motion exercises: Magnetic field WalRIZRYCIORES
operative patient  recovery: weight- — to patient

. bearing (orcane—in  3-7 > Flexion : heel slides; tolerance:
Day 0-3 or First thealtered  session > Extension : Passive — using towel
Depart- mobilization of (25 %) side); s per rolls: Deep
ment the knee joint - day Oscillation
in bed; gait— Locked (DO) Gradually
Reduction of using orthosis or increase of

Strengthening exercises:

pain, oedema;  crytches brace

ROM and

First steps (Flexion » Quadriceps isometry; strength;

» Begin ankle strengthening exercises:
plantar / dorsal flexion.

75-80°)

Observation for

In- Mobilizationof  Partial Crutches 15min, Range of motion exercises: Getting up Magnetic field |

pafient ::Z:::E:j;iir:- weight- 3 » Flexion : knee bend Il slides, heel from a seated e

oRg nin bearing (or cane); da);|y S”:::Son tknee bends, wall sides, heel i post-o'per'ative

Rehab position; (50-75 %), Locked > Extension : Passive — using prone (with support Interferential  JEYUWALEIIYS

Depart. Obtain fullknee o g:tahcoeSIS or hangs and towel rolls on crutches)  currents (IFC) (desp veir
extension (0° &  Gait —with , thrombosis,

ment 90°ofthe knee  crutches (Extension pulmonary
flexion; (orcane)  0°) Strengthening exercises: thromboembolism)

of the Deep

Hospi- Gait training > Quadriceps sets with knee support; Oscillation

tal > Hamstring digs with knee support; (DO)

» Ankle strengthening exercises: plantar /
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Out-
patient

PRM
Depart
of

the
Medical
Center

Gait training

Partial
weight-
bearing -
WB

(75- 100 %),

Gait — with
crutches
(or cane)

dorsiflexion, inversion / eversion

VERTICALIZATION
BALANCE TRAINING

GAIT TRAINING

Stretching exercises:

» For Flexors : of the ankle and hip joints
(especially for soleus and ilio-psoas
muscles);

» For Extensors : of the ankle and hip
joints (especially for m.tibialis anterior
and gluteal muscles);

Strengthening exercises:

» Quadriceps sets with knee support;

» Hamstring digs with knee support;

» Ankle strengthening exercises: plantar /
dorsiflexion, inversion / eversion

Range of motion exercises:

» Flexion : knee bends, wall slides, heel
slides

» Extension : Passive — using prone
hangs and towel rolls

Walking uphill
or downhill

(with support,
but gradually
eliminate the
support)

FES for

m.vastus
medialis
obliquus

Magnetic field
(MF)

IFC

DO
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Out- Gait training TWB Manual therapy: Getting up FES for
patient from a seated  m.vastus
Gait — with Mobilizations of thg pa?tellla (in proximal, position medialis
PRM Goal - to ca.ne or distal; lateral and medial directions) (without obliquus
Depart ) without . . support);
of obtain technical Stretching exercises: or
the normal ROM aids » For Flexors : of the ankle and hip joints g:x:?gsig ifsr Ultra-sound of
. (especially for soleus and ilio-psoas
Medical 8 muscles); the knee
Center » For Extensors : of the ankle and hip
Normal joints (especially for m.tibialis anterior or

or walking and gluteal muscles); MF
AT
gglgi Strengthening exercises: ”

» Quadriceps sets with knee support; Fe

» Hamstring digs with knee support;

> Ankle strengthening exercises: plantar /

dorsiflexion, inversion / eversion
Post-op Out- Participation in MANUAL therapy: Kneeling, FES for PRM Control
patient all ADL squatting m.vastus
Months 2 - 4 = tibio-femoral distraction, medialis
PRM = anterior tibial glide, Some sports obliquus
Depart o < posterior glide; training -
of Training of < Techniques of Maitland and swimming, or
Wo,rk,",]g Mulligan sitting bicycle;
the activities MF
Medical
Center Stretching exercises: o
Training of

or > For Flexors : of the ankle and hip joints ~ working
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AT
HOME
Rehab

Post-op AT Every day

HOME
Months 5-6 Rehab

(especially for soleus and ilio-psoas
muscles);

» For Extensors : of the ankle and hip
joints (especially for m.tibialis anterior
and gluteal muscles);

Strengthening exercises:

» Quadriceps sets with knee support;
» Hamstring digs with knee support;

Ankle strengthening exercises: plantar /
dorsiflexion, inversion / eversion

ERGO-Therapy

Stretching exercises

Exercising Muscles that Surround
The Knee

Working the Hip Stabilizers

Increasing Muscle Endurance

CARDIO-RESPIRATORY FITNESS -

activities

OT control
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Longlife AT 3 seances

WECENA HOME ~ weekly
rehabilitation =¥Y)¥Y 8

programme

Control

PRM & OT
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including stationary bicycle,
swimming, etc.

Stretching exercises

Exercising Muscles that Surround
The Knee

Working the Hip Stabilizers

Increasing Muscle Endurance

CARDIO-RESPIRATORY FITNESS -
including stationary bicycle, swimming,
etc.

Sports

Working
activities

Leisure
activities

Periodically

(monthly or
every 2
months):

10-15
seances DO
or

MF or

IFC
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3.1.2.2.4. Prevention of complications

In every period of the rehabilitation process, the patient is observed for possible
complications: deep vein thrombosis, pulmonary thromboembolism, muscle or joint
contracture, etc.

3.1.2.2.5. Prognosis:

ACL reconstruction is a highly successful operation. 90-95% of patients can be expected to
return to full sports participation with 6 months and with aggressive (but well dosed)
rehabilitation.

3.2. REHABILITATION PROGRAMME
AFTER TOTAL HIP ARTHROPLASTY

REHABILITATION AFTER JOINT REPLACEMENT (ENDOPROSTHESIS)
Endoprosthesis is the reconstruction of joints with mobile artificial joint models, consisting of
metal alloys and synthetic materials. These reconstructions are performed on the shoulder,
elbow, hip and knee joints. The achievement obtained on the knee and hip reconstructions
could not be obtained in upper extremity reconstructions.

Endoprosthesis is a good option for: knee calcifications that do not respond to intra-articular
injection or physiotherapy; for patients who are considered not to benefit from knee
arthroscopy and directing operations; in those who had such operations but have persistent
complaints; for calcifications which do not respond to drug injection or physiotherapy
applications in the hip joint.

REHAB:

Patients with hip or knee endoprosthesis are transferred from acute to subacute or
outpatient rehab at an ever earlier stage. In rehab, major goals are the improvement of
range of motion of the knee or hip. In addition to individual physiotherapy, it is inevitable that
the patient participates in accompanying measures.

In the early stage of rehab, a motor splint is usually utilized. Further on in the rehab process,
it is important that the patient starts to become active and to apply his/her own strength.
Often, the transition from continuous passive motion with the motor splint to active training

| Koleva & ET Avramescu Eds, 2017 Page 225



Grasp and Gait REHABILITATION (bases)

on an ergometer turns out to be problematic. Due to a small range of motion, pain or
hematoma, the application of a cycle ergometer is not yet possible in many cases.

Training goals:

Improvement of motor skills, cardiovascular conditions and strength

Prevention of contractures (mobilization of joints, muscles and tendons)

Prevention of thrombosis (improvement of the venous backflow from the legs)

Rapid muscle build-up: Particularly in patients with a non-cemented endoprosthesis,
who usually tend to have larger deficits in the area of quadriceps and gluteal
muscles, enforced muscle gain can reqularly be observed after additional training
with a mechanotherapy device, v.g. the MOTOmed leg trainer.

Early start of active training (less muscle loss, less stiffening). Particularly for weaker
and older patients, the combination of passive-assistive and active training has
proven to be of great value: In order to initiate movement, the legs are being moved
and loosened up by the motor without any strain on the patient. After that, the patient
can start cycling him/herself against a minimal resistance, even if putting in very little
impulses. The motor supports the movement (assistive training). A further
progression of the training is the active cycling against finely adjustable resistances.
Improvement of circulation and therefore increased sensation of warmth
Improvement of the general patient condition: Psychologically, a transition to an
active form of training is of great importance for many patients. Thus, it can be quite
valuable for post surgery patients to be able to perform movements without pain or
tension after a long time of great pain and relieving postures.

Support of the process to restore a correct gait pattern: Usually, physiotherapy
training is only provided during the first two months after surgery. However, studies
show that the largest increase of muscle strength only happens after those two
months. Therefore, it is important that the patients continue with muscle strength
training after the period of physiotherapy.
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Rehabilitation program in a patient with total hip arthroplasty
(after coxarthrosis)

Patient Complaints

» Excessive pain and stiffness in the left hip and muscles around it
> Difficulties in standing up, transfers and mobility,

» Reduction of autonomy in activities of daily living (ADL).

> Gait with walker or crutches, if possible; with or without assistant.

CLINICAL EXAM:
v Limited range of motion of the correspondent lower extremity.
v Post-operative cicatrix — without complications.

FUNCTIONAL ASSESSMENT

KINESIOLOGICAL ANALYSIS:
e Goniometry of the operated hip joint
e (ifficulty in transfers, normal gait impossible, the patient can or can't effectuate 10
meters walk test — with walker, 1-2 crutches and an assistant PT.
e evaluation of the rehabilitation potential

ICF assessment:
« impairments of body functions — hip pain, muscle weakness, and restricted hip
ROM;

changes in body structures;

activity limitation - limited walking ability and problems with putting on socks;
participation restrictions - reduced participation in leisure activities;
decrease of the patient’s level of autonomy.

EVALUATION TESTS:
» 10 meters walk test (10mWT) - seconds before & after rehab ;
» Timed Up and Go test (TUG) - seconds hefore intervention;
* 6 Minutes Walk Test (6 MWT) - impossible before rehabilitation; ... meters after
rehabilitation (one week inpatient rehab cycle)
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REHABILITATION PROGRAMME

GOAL - functional reeducation

TASKS:

recovery of the stability and mobility of the lower limb joints,

restoration of the muscle and ligament balance, accentuating on muscles around the hip joint;
keeping the hip in the economic limb biomechanics;

pain control;

control of the cicatrix;

control of joint ROM;

control of possible complications;

education of transfers,

normal gait recovery with correction of eventual abnormal walking scheme;
ADL (activities of daily living) training;

amelioration of autonomy in everyday life;

psycho-emotional stimulation ,

amelioration of the health-related quality of life.

METHODS :

v’ drugs - Fraxiparine ; analgesics.

v’ patient’s education;

v’ posture (activity modification),

v’ electrotherapy — magnetic field, interferential currents.

v’ paraffinotherapy - for the hip joint (before the massage and the kinesitherapy);

v'massage - classic massage (relaxing for the anterior group of muscles of the hip; stimulating for
gluteal muscles),

v' Individualized kinesitherapeutic programme - correct posture of lower limb, analytic
exercises for gluteal muscles especially for gluteus medius muscle, lower limb joint
mobilization (active range of motion), post-isometric relaxation /PIR/ for iliopsoas muscle;
gait training with supporting walker or two crutches, education in mobility up and down the
stairs.

v" Occupational therapy & ADL training.

FUNCTIONAL ASSESSMENT at the end of the rehab:

@)
o

Goniometry of the operated hip:
6 Minutes Walk Test (6 MWT) - in meters.

RESULTS OF THE REHABILITATION PROGRAMME

VVVYVVYVYY

Amelioration of the range of motion of the left hip;

Amelioration of the functional capacity ;

Independent stand up and transfers

Independent gait with crutches — in the room and the corridor
Balance & Gait stabilization;

Decrease of dysesthesiae and pain in distal parts of lower limbs;
Stabilization of the metabolic patterns;
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> Amelioration of the autonomy in ADL.

RECOMMENDATIONS:

Treatment plan after the dehospitalization:

Auto-PT at home: kinesiotherapy every day at the 3-th month after the operation
Gait — with walker, one or two crutches

Next rehabilitation course at hospital — after 3 months

General HIP CONDITIONING PROGRAM  Rlglelilolli-No o Claie LI (e [-1a%

Aim: o stimulate the patient to return to daily activities, to sport and other recreational activities.

Methods:
> Strengthening exercises
> Flexibility exercises — stretching the muscles for restoration of ROM and prevention of future
injuries

Target muscles:

Gluteus maximus (buttocks);
Gluteus medius (buttocks);
Hamstrings (back of the thigh);
Piriformis (buttocks);

Adductors (inner thigh);
Abductors (outer thigh);

Tensor fasciae latae (outer thigh).

AN NN

Length of the program - 4-6 weeks
After that — maintenance program for lifelong protection of knees (2 — 3 days a week)

Structure of the procedure:
Warm-up (5-10 minutes);
o Stretch,

o Strengthening exercises,
o Stretching exercises.

O

Stretching exercises - Standing ilio-tibial stretch, Seated rotation stretch , Knee to chest, Supine
hamstring stretch

Strengthening exercises - Hip Abduction, Hip Adduction, Hip extension (prone), Internal hip rotation,
External hip rotation

Recommendations:

Exercises must be done without pain (or increase of current pain)

Patient can realize exercises at home, only if the therapist is sure that the application of exercises is
correct!
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3.3. TOTAL KNEE ARTHROPLASTY

DEGENERATIVE JOINT DISEASE OF THE KNEE -
REHABILITATION PROGRAM IN A PATIENT WITH KNEE ARTHROPLASTY

3.3.1.Degenerative joint disease of the knee
Osteoarthritis is the most common musculoskeletal affliction, representing a
significant health problem worldwide.
The knee joint (the largest joint in the human body is intensely stressed in both
locomotion and repose, with the rapid deterioration of its elements) is one of the
most common sites of osteoarthritis (even the most frequent in some studies) with
major dysfunctional impact on the body. Presently, knee osteoarthritis is a major
social and health problem and a cause of disability among the aging population,
generating an increasingly heavy financial burden on the social society and health
care systems in modern societies.
Osteoarthritis of the knee is one of the five leading causes of physical disability in
non-institutionalized elderly men and women. Knee osteoarthritis significantly
contributes to functional limitations and disability in the elderly, affecting the ability
to walk and climb the stairs more than any other disease.
Like hip osteoarthritis, it might be seen as the primary disease or develop

secondary to developmental knee dysplasia, arthritis, etc.
3.3.2. Role of complete diagnosis / assessment (etiopathogenical, clinic,

laboratory - screening laboratory, imaging examination and

functional assessment):

a. The etiopathogenical and clinical assessment included:

o careful patient history to determine: the parameters of pain, accompanying
symptoms;
o general physical state examination (system examination including sensory

evaluation);
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o musculoskeletal examination — somatoscopic exam, appreciation of the range
of motion and manual muscle testing of the leg muscles, especially the knee, the

patellar shock assessment;

. exam in loaded/charged bipod, unipodal and sitting, when surgical status
permitted;
o gait exam, pace and dynamics, analyze pain when walking (on flat ground

and stairs), when surgical status permitted.

b. Imaging examination

o Radiographs: Plain radiographs are usually satisfactory for diagnosis; lateral
or medial joint space narrowing, subchondral sclerosis, subchondral cysts,
osteophytes may be seen.

o Ultrasound exam: is useful pre - and post surgical, we can monitor the all
periarticular structures.

o Magnetic resonance imaging: Useful in determining early stages of the

disease, preoperative.

C. Functional assessment

o the VAS - Visual Analogue Scale (from 0 to 10, 0 = absence of pain and 10 =
maximum pain score, other values between 0 and 10 is directly proportional with
the intensity of pain, depending on the individual pain threshold);

o the WOMAC scale for assessing the impact of osteoarthritis on lower limbs for
completing usual activities of daily living (total score = 0 = maximum functional
status and functional status 96 = minimum, with maximum disruption of daily

activities).

3.3.3. Rehabilitation program (RP)

3.3.3.1. Preoperative period
Objectives of RP:
o painful status control;

o controlling the inflammatory process;
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o regaining stability and mobility of the knee, muscle and ligament balance,

restoring balance to the muscle groups serving the entire "knees" complex;

o correcting abnormal walking scheme, with recovery of normal walking;

. keeping the knee in the economy of the limb biomechanics;

o regaining motor control, optimal knee function.

Methods of RP:

o non-pharmacological and non-surgical modalities:

o educational, dietary (weight reduction) and hygienic, posture (activity

modification),

o physical (thermotherapy - paraffin knee and electrotherapy - magnetodiaflux,
TENS, ultrasound) - decreased joint swelling and pain will reduce chances of
developing complications during the rehabilitation process;

o massage - classic and special massage (Cyriax),

o kinetic - correct posture of lower limb (nothing should be placed behind the
operative knee, to promote maximal knee extension and prevent knee flexion
contracture), disto-proximal lower limb joint mobilization (assistive active and
active range of motion, early patellar mobilization), stretching and strengthening in
all muscles (early quadriceps retraining and strength training), gait training with
supporting cane in the opposite hand;

o knee orthoses;

o pharmacological modalities - analgesics, chondroprotective medicine, anti-
inflammatory drugs;

) surgical modalities — total knee arthroplasty is the procedure of choice in
most cases of knee osteoarthritis.

3.3.3.2. Postperative period

3.3.3.2.1. First interval. See table 1.

1 - 7 days (week 1) = Before rehabilitation department (inpatient
orthopedic department).
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Table 1. Components of the kinetic program applied for patients with knee

arthroplasty during the first week after surgical intervention

Objective Rehabilitation components / Early Postoperative Exercises
Control 1. Cryotherapy (at least 4 times/day, 3 — 7 days after surgery).
postoperative 2. Physical therapy — TENS, reflex ultrasound (in plantar foot).
knee swelling

Increase range of
motion

(ROM) in the knee
= 80° flexion

< 10° extension

1. Lower extremity passive range of motion (PAROM) exercises
(supine and seated positions).

2. Patella femoral and tibial femoral joint mobilization.

3. Straight leg raises (SLR) exercise.

4. Correct postures in bed (a towel roll should be placed at the
ankle to promote knee extension when patient is supine; heel
slides in supine or sitting to increase knee flexion)

Enhance muscle
control and
strength in the
involved lower
extremity

1. Soft tissue massage.

2. Gentle stretches for the hamstrings, calf, and iliotibial band.
3. Independently perform extremity SLR exercise and ankle
pumps.

4. Lower extremity strengthening - isometric quadriceps,
hamstring, and gluteal isometric exercises. !! No exercises with
weights or resistance.

I Avoid torque or twisting forces across the knee joint.

5. Closed chain exercises (if patient demonstrates good pain
control, muscle strength and balance) performed with bilateral
upper extremity support while maintaining appropriate assistive
device (weight bearing).

6. Transfer training (supine in bed < sit down < stand up)

7. Gait training on flat surfaces with assistive device (cane
maintained in opposite hand).

Maximize patients’

1. Bed mobility and transfers with the least amount of assistance

mobility and while maintaining appropriate weight bearing (WB) precautions.
functional 2. Ambulate with an assistive device for 200 meters to allow for
independence independence activities while maintaining appropriate WB.
3. Verbalize understanding of post-operative activity
recommendations/precautions including use of proper positioning
of the lower extremity, range of motion and strengthening
exercises.
Profilaxy of Observe for any signs of deep vein thrombosis (increased

complications

swelling, calf pain, erthymia), pulmonary embolism, loss of
peripheral nerve integrity.
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3.3.3.2.2. Second interval. See table 2.
8 - 21 days (weeks 2 - 3).

Inpatient rehabilitation department - patient has minimal knee pain and
(10°-80°)

ascend/descend stairs performs quadriceps contraction and/or perform a straight

inflammation, active knee range of motion and is able to:
leg raise, independent transfers and walks at least 250 meters with appropriate

assistive device (cane).

Table 2. Components of the kinetic program applied for patients with knee
arthroplasty during weeks 2 and 3 after surgical intervention

Objective

Rehabilitation components / Intermediate Exercise Program

Minimize pain

Pain modulation modalities — cryotherapy, medication

Increase knee
range of motion
(0-90°)

1. Heel slides in supine or sitting to increase knee flexion

2. Lower extremity range of motion (ROM) — active assisted
active (AA/AROM) exercises (supine and seated positions) for
ankle dorsiflexion mobilization knee flexion / extension, hip
extension.

3. Patellar mobilizations in all directions

Enhance muscle
control and muscle
strength  3/5-4/5
in the involved
lower extremity

1. Active straight-leg raises in supine, prone, and sidelying
positions.

2. Progressive passive stretching for the hamstrings, calf, and
iliotibial band within a pain-free range

3. Muscle-setting exercises of the quadriceps, hamstrings, and
hip adductors.

4. Neuromuscular electrical stimulation (NMES) for quads if poor
quad contraction is present.

9. Gravity-assisted knee extension in supine (placing a towel roll
under the ankle and leaving the knee unsupported) and in sitting
6. Agonist-contraction and Kabat techniques to decrease muscle
guarding, particularly in the quadriceps, and increase knee flexion

Maximize patients’

1. Ambulation with use of an assistive device

mobility and 2. Ascend and descend stairs, with assistive device
functional 3. Training the transfers and sitting and standing balance
independence
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3.3.3.2.3. Third interval. See table 3.

22 - 42 days (weeks 4 - 6).

Outpatient rehabilitation department.

Table 3. Components of the kinetic program applied for patients with knee

arthroplasty during weeks 4 - 6 after surgical intervention

Objective Rehabilitation components / Intermediate Exercise Program
Diminish swelling and 1. Pain modulation modalities — cryotherapy, medication
inflammation 2. Cyriax massage

Increase knee range of
motion (0-115°)

1.Lower extremity range of motion (ROM) — active assisted active
(AA/JAROM) exercises (supine and seated positions).

2. Patellar and tibiofemoral joints mobilizations.

3. Stationary bike without resistance to increase flexion ROM

Il Sustain mobilization after suture removal, when incision is clean, dry

Increased dynamic joint
stability

Muscle strength 4/5-5/5
Full weight bearing per
implant status

1. Soft tissue mobilization to quadriceps or hamstrings myofascia (apply to
restricted tissue to break up adhesions caused by swelling and
inflammation).

2. Progressive passive stretches to hamstrings, gastrocnemius, soleus,
quadriceps within a pain-free range

3. Active straight-leg raises in flexion, abduction, adduction, extension

4. Gravity-assisted knee extension in supine (placing a towel roll under the
ankle and leaving the knee unsupported) and in sitting

5. Continue isometric quadriceps, hamstring, gluteal isometric exercises,
than Include concentric and eccentric quadriceps exercises.

6. Initiate isokinetic exercise to challenge the quadriceps and hamstrings
throughout the range of motion. Work in concentric and eccentric modes.
7. NMES for quads if poor quad contraction is present.

8. Pain-free progressive resisted exercises using ankle weights

9. Neuromuscular proprioception techniques (Kabat, Frenkel) to decrease
muscle guarding, and increase balance.

10. Closed-kinetic chain strengthening, such as %4 squats, %4 front lunges

Return to functional
activities
(appropriate balance
and proprioception)

1.Ascend and descend stairs, with / without assistive device

Gait training on stairs to engage the knee through 0-110° of motion, the
ROM optimal to ambulate on stairs without compensations. Focus on
eccentric quad control and stabilization in stance phase.

2. Complex gait training - weight shifting, tandem walking, lateral stepping
over / around objects, obstacle courses, front and lateral step-ups closed-
kinetic chain activities

3. Protected, progressive aerobic exercise, such as cycling without
resistance, walking, or swimming

NI Assistive devices are discontinued when the patient demonstrates
adequate lower extremity strength and balance during functional activities
(usually 1-4 weeks)

Adhere to home
exercise program

Postural cues/ reeducation during all functional activities as indicated.

| Koleva & ET Avramescu Eds, 2017

Page 235




Grasp and Gait REHABILITATION (bases)

3.3.3.2.4. Fourth interval. See table 4.

After 6 weeks. Home-training.

Patient has minimal to no pain and inflammation, an optimal clinical and functional
status - knee ROM 0-115°, strength and endurance and motor control of the
involved limb (good voluntary quadriceps control, 4+/5 muscular performance
based on MMT of all lower extremity musculature), normal age appropriate balance,
properly cardiovascular fitness, independent, non-antalgic gait (= 500 meters) and
independent step over step stair climbing without assistive device, deviations or
antalgia.

So, previous exercises must continued with progression (including resistance and
repetitions) and performed to functional tasks, such as transferring from sit-to-
stand, lifting, carrying, push/pulling, squat/crouching, and return to work and sport
tasks. Activities such as bicycling, walking, or aquatic programs are recommended
to improve and maintain cardio-respiratory and muscle endurance.

Until week 12, we recommend low impact activities and no twisting / pivoting
exercise.

After 12 weeks, patient can return to appropriate recreational sports / activities as

indicated golf, doubles tennis, progressive walking or biking program.
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Table 4. Components of the kinetic program (home-training) applied for

patients with knee arthroplasty after 6 weeks after surgical intervention

Advanced Exercises and Activities

Objective
Example exercises Exercise parameters
Flexibility Active movement of lower limbs Daily, 5 sets for each of lower
(ROM) Stretching of calf muscles, limb joints, since distal to
hamstrings and quadriceps proximal
Daily, 5 sets of 6 seconds for
each of muscle groups
Muscle Isometric contraction of vastus Daily, 3 sets, 5 repetitions/set,
strength medial oblique into quadriceps 6 seconds for isometric
muscle and gluteus maximus contraction, 1 minute rest
between contractions
Isotonic contraction of Daily, in antigravity position
leg flexor and leg extender, for each muscle, 2 sets, 10
quadriceps muscle, repetitions/ set, 2 minutes’
calf muscles rest between sets. Intensity
equal with maxim voluntary
contraction
Endurance Cycling, walking, housework Daily, 30 — 40 minutes.
Intensity equal with
submaximal voluntary
contraction
Control of Frenkel exercises for lower limbs 3 per week
movement | Exercises on the balance board
and Front and back cross over stepping
gait Tandem walking
coordination | Eyes closed walking (supervised !)
ADL Sitting to standing in chair, bed, Daily

(functional

activities)

other places
Stair climbing

Getting in and out of car
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3.3.3.4. Communication with patients

3.3.3.4.1.Preoperative

o Most of the osteoarthritis patients are over 60 years of age, when degenerative joint
disease involving other joints and spine. Presence of associated illnesses is common.

o Total knee arthroplasty is a major surgery which has a high impact on the body.
Before the operation the patients should be informed about the potential complications of
surgery, complications specific to total knee arthroplasty and their treatment policies,
possibility of transfusion, and use of medication.

o Patients should also know the prosthetics options, brands to be used and
alternatives. Expectations of the patient should be realistic.

. Patients should be aware that total knee arthroplasty will relieve pain originating
from the knee only. Postoperative pain and management modalities / rehabilitation program
should be described.

. Patients should be informed about mobilization time, need for assistive devices,
bathroom usage, possible return to regular life.

3.3.3.4.2.Postoperative

o Understand of post-operative activity recommendations/precautions including use of
proper positioning of the lower extremity, range of motion and strengthening exercises

o Care for the prosthetics for longevity of the device should be told.

o Learning and respecting the orthopedic hygiene of the knee, and other lower limb
joints , are very important and complete the program. Reminder for stair use:

o upstairs - the nonoperative leg goes first, then the arthroplasty leg, lastly the

assitive device (crutches or cane),

o downstairs - the crutches or cane go first, then the arthroplasy leg, lastly the oposite
leg.
o Develop a maintenance program and educate patient on the importance of

adherence, including methods of joint protection

o For relative repose between kinetic sessions, the patient was asked to comply with
the correct posture, alternating the position (with knees slightly flexed) with functional
position (with knees in extension).

. All patients must understand the importance of regular exercise to restore / maintain

the knee mobility and strength, 20 — 30 minutes two or three times a day, walk 30 minutes.
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3.4. HALLUX VALGUS

REHABILITATION PROGRAM IN A PATIENT WITH HALLUX VALGUS - PRE
AND AFTER SURGICAL TREATMENT

1. Hallux Valgus

Hallux valgus is a progressive foot deformity in which the first metatarsophalangeal (MTP) joint is affected
(the medial eminence becomes prominent as the distal end of the first metatarsal drift medially and the
proximal phalanx deviates laterally) and is often accompanied by significant functional disability and foot
pain. There is a high prevalence of hallux valgus in the overall population (23% in adults aged 18-65 years
and 35.7% in elderly people aged over 65 years). It has a higher prevalence in women (females 30% -
males 13%) and the elderly (35,7%).

The MTP joint is gradually subluxed (lateral deviation) resulting in an abduction of the first metatarsal while
the phalanges adduct. At a late stage, these changes lead to an exostosis on the dorsomedial aspect of the
first metatarsal head (bunion) with pain and impaired gait (lateral and posterior weight shift, late heel rise,
decreased single-limb balance, pronation deformity).

2. Role of complete diagnosis / assessment (etiopathogenical, clinic, laboratory - screening
laboratory, imaging examination and functional assessment):

a. The etiopathogenical and clinical assessment included:

o careful patient history to determine: the factors that have been considered to play a role in the
development of hallux valgus (gender, shoewear - tight pointed shoes, congenital deformity or
predisposition, chronic achilles tightness, severe flatfoot, hypermobility of the first metatarsocunieform joint,
and systemic disease), parameters of pain, accompanying symptoms;

o general physical state examination (system examination including sensory evaluation);

o exam clinically anatomy; the angle created between the lines that longitudinally bisect the proximal
phalanx and the first metatarsal is known as the hallux valgus angle; the values of this angle are:

o less than 15 degrees is considered normal;

o values of 20 degrees and greater are considered abnormal (hallux valgus);

o values >45-50 degrees is considered severe.

o musculoskeletal examination — somatoscopic exam, appreciation of the range of motion and

manual muscle testing of the leg muscles, especially the leg alignment, the presence of pes planus and
contracture of the Achilles tendon, the height of the longitudinal arch; if physical examination is executed,
performed with the patient both seated and standing, the following indications could be present:

o pain,

o lateral deviation of the MTP joint - the first MTP becomes subluxed, what leads to a lateral
deviation of the hallux, medial displacement of the distal end of the first metatarsal and bony enlargement
of the first metatarsal head; with progression, the pull of the adductor hallucis tendon and the
intermetatarsal ligament cause the sesmoids to erode the cristae underneath the first metatarsal cuasing
the sesmoids to sublux laterally,

o swelling of first MTP joint,

o shortening of flexor hallucis brevis muscle,

o tenderness of hallux,

o weakness of hallux abductor muscles,
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o gait exam, pace and dynamics, analyze pain when walking (on flat ground and stairs); during
weight bearing, the deformity is generally accentuated.

b. Imaging examination — radiographs (Manchester scale)

o the hallux abductus angle formed between the longitudinal bisections of the first metatarsal and the
proximal phalanx,

o the degree of displacement of the sesamoids,

¢ the osteoarthritic change within the first MTP joint.

c. Functional assessment

o the VAS - Visual Analogue Scale (from 0 to 10, 0 = absence of pain and 10 = maximum pain score,
other values between 0 and 10 is directly proportional with the intensity of pain, depending on the individual
pain threshold);

o the WAS - walking ability scale;

o the FHSQ - foot health status questionnaire for pain and function.

3. Rehabilitation program (RP)
3.1. Preoperative period

Objectives of RP:

o painful status control;

o restoring normal toe and foot joint range of motion and muscle length;

. restore normal muscle control and strength;

J correcting abnormal walking scheme, with recovery of normal walking;

o regaining motor control, optimal foot function.

Methods of RP:

o non-pharmacological and non-surgical modalities:

o educational, dietary (weight reduction) and hygienic, posture (activity modification), adjustment to

footwear help in eliminating friction at the level of the medial eminence (patients should be provided of a
shoe with a wider and deeper tip);

o physical (thermotherapy - paraffin leg and electrotherapy - magnetodiaflux, TENS, ultrasound,
whirlpool) - decreased joint leg pain will reduce chances of developing complications during the
rehabilitation process;

o massage - classic and special massage (Cyriax);

o) kinetic (three times per week for 3 — 6 months)

deloading taping techniques,

joint mobilisation (foot mobilization techniques) and alignment techniques,

graded mobilisation of the affected hallux /1st MTPJ, increase extension of MTP joint (passive
abduction of the hallux with traction of the first metatarsophalangeal joint and active abduction of the
hallux), passive abduction of the hallux with traction of the first metatarsophalangeal joint and active
abduction of the hallux;

. sesamoid mobilization,
. muscle and joint stretches,
. stretching or even lengthening of Achilles tendon;
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. the ankle dorsiflexion exercise strengthens the ankles and lower leg muscles (without and with
towel or band exercises), special of the peroneus longus muscle;

" gait training (the different phases)

o leg orthoses (to relieve weight-bearing stresses) - orthotics to off-load the bunion; the condition of
pes planus may be helped by an orthosis; a sever pes planus condition can lead to a recurrence of hallux
valgus following surgery;

o pharmacological modalities - analgesics, chondroprotective medicine, anti-inflammatory drugs;

o surgical modalities (more than 150 surgical options published in literature) - classes of surgical
procedures include the following:

o capsulotendon balancing or exostectomy,

o osteotomy,

o resectional arthroplasty,

o resectional arthroplasty with implant,

o first MTP joint arthrodesis,

o first metatarsocuneiform joint arthrodesis.

The most frequent procedure applied, depending on the severity of the injury, are:

o distal soft tissue procedure in mild case,

o Chevron osteotomy or diaphyseal osteotomies in halux angle < 30°,

o Akin procedure in hallux < 25°,
o Keller arthoplasty in patients with age > 65 year,
o arhrodesis - the most common surgical procedure.

3.2. Postoperative period

3.2.1. First interval. See table 1. - Period of operative sandal / special shoe worn
Table 1. Components of the rehabilitation program applied for patients

with surgical hallux valgus correction

| Koleva & ET Avramescu Eds, 2017 Page 241



Grasp and Gait REHABILITATION (bases)

Objective | Rehabilitation components
1 -7 days (week 1) = The first week after a surgical intervention
1| Control 1. Strict elevation for pain, swelling and wound healing control

postoperative leg | 2. Special postoperative shoe / rigid postoperative sandal —
mobilize full weight bearing

3. Seeing the toe bandage (some bleeding is normal in the first
days)

4. |cing on the top of the surgical toe, periodically

2 | Increase / mention | 1. Moving the all joints of lower limb (toe, ankle, knee, hip)

the range of 2. Gait without weight bearing in the operated leg; patient can
motion used two crutches or canes
(ROM) of lower
limb
8 — 14 days (week 2) = the second week after a surgical intervention
1| Control 1. Strict elevation for pain, swelling and wound healing control

postoperative leg | 2. The rest of leg on a big pillow, especially in sleep time

3. Special postoperative shoe / rigid postoperative sandal -
mobilize full weight bearing

4. Icing on the top of the surgical toe, periodically

2 | Increase / mention | 1. Moving the all joints of lower limb (toe, ankle, knee, hip)

the range of 2.Raising the straight legs

motion 3.Gait without weight bearing in the operated leg; patient can
(ROM) of lower used two crutches or canes

limb

3 | Restore the hallux | Hallux joint exercises — 4 times / day
joint movements

15 — 21 days (week 3) = the third week after a surgical intervention

1 | Restore / Hallux joint exercises — 5 times / day
consolidate the
hallux joint
movements
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3.2.2. Second interval. See table 2. - Period of normal shoe worn

Table 2. Components of the rehabilitation program applied for patients

with surgical hallux valgus correction

Objective

Rehabilitation components

22 - 42 days (weeks 4 -

surgical intervention

6) = the fourth, fifth and sixth weeks after a

1 | Reduce the swelling

1. Elevation of the leg

2. Lymphatic drainage

3. Activation of the muscle pump of the lower limb
4. Cryotherapy (cool packs)

I once a day for 20 minutes

2 | Restore /
consolidate the
hallux joint and
metatarsophalangeal
(MTP) joints

movements

Hallux joint exercises - 5 times / day

- caudal sliding of the proximal phalanx (to improve
flexion),

- dorsal sliding of the proximal phalanx (to improve
extension)

Manual therapeutic interventions for all MTP joints -
mobilization of the first MTP, Lisfranc, transverse tarsal,
subtalar, and ankle joints.

lday session of 45 minutes

after 42 days (after 6 weeks) = after 6 weeks post surgical intervention

1 | Restore / consolidate
the hallux joint

movements

Hallux joint exercises - 5 times / day
A marble pick-up exercise

Active range of motion of Hallux

2 | Regain the tone and
strength of all

muscles of the toes

1.Isometric contraction of the intrinsic muscles of the
foot to maximum tolerance (three repetitions twice
daily),

2. Isometric contraction of the extrinsic muscles of the
foot to maximum tolerance (three repetitions twice
daily),

3. Dynamic adduction and release of the abductor
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hallucis with five-second holds (five repetitions twice
daily).

4. Concentric strengthening exercises of the great toe
flexors

5. Concentric strengthening exercises of extensors of leg

toes

3 | Regain / maintain the
tone and strength of

calf muscles

1.Hallux joint exercises - 5 times / day

2.Ankle and calf exercises

ankle plantar flexion

ankle dorsiflexion

selective strengthening of the peroneal muscles

stretching the tibialis anterior muscle, the Achilles

tendon

4 | Gait training

Optimize the load distribution for the whole surgical foot
For the stance phase - performing a heel-strike in its
physiological position at the lateral aspect of the heel,
followed by weight bearing of the first metatarsal during
midstance

For mid stance and terminal stance - training of active
push-off by the great toe flexors, the flexor digitorum

longus and brevis muscles, and the lumbrical muscles.

5 | Maximize patients’
mobility and
functional

independence

Balance / proprioception work
Returning to work

Driving
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4. Communication with patients
a. Preoperative
o Most of the patients are over 60 years of age, when degenerative joint
disease involving other joints and spine. Presence of associated illnesses is
common.
o Patients should be aware that surgery for hallux valgus, while technically
demanding, has a high rate of success in appropriately selected patients.
o Postoperative pain and management modalities / rehabilitation program
should be described.
. Patients should be informed about mobilization time, need for assistive

devices, bathroom usage, possible return to regular life (work).

b. Postoperative

o All patients must understand the importance of the special shoe
postoperative that allows weight bearing of the operated limp while reducing stress
in the forefoot region. Also, patients need to wear a compressive dressings for 8
weeks.

o Develop a maintenance program and educate patient on the importance of
adherence, including methods of joint protection and gait training.

o For relative repose between kinetic sessions, the patient was asked to
perform the selective strengthening of the peroneus longus muscle, because the
function of this muscle is to pronate the midfoot and pronation is essential for
ground contact of the first ray, the most heavily loaded structure of the foot during

gait.
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3.5. OSTEONECROSIS OF THE FEMORAL HEAD

REHABILITATION PROGRAM IN A PATIENT WITH OSTEONECROSIS OF THE
FEMORAL HEAD - PRE AND AFTER CORE DECOMPRESSION

1. Osteonecrosis of the femoral head

Osteonecrosis of the femoral head (avascular necrosis or aseptic necrosis) is a painful disorder that occurs
when the blood supply to the bone is disrupted, so osteocytes of the femoral head dying along with the
bone marrow; resorption of the dead tissue by new but weaker osseous tissue can then lead to
subchondral fracture and collapse; ultimately lead to destruction of the hip joint and arthritis.

Although osteonecrosis affects people of all ages, it most commonly occurs between the third to sixth
decades of life. Men develop osteonecrosis more often than women (the ratio is about 4:1). In many cases
(at least 50%), both hips are affected by the disease.

This condition develops in stages and the progression varies from several months to over a year. It is
important to diagnose this disease early, because some studies show that early treatment is associated
with better outcomes.

2. Role of complete diagnosis / assessment (etiopathogenical, clinic, laboratory - screening
laboratory, imaging examination and functional assessment):

a. The etiopathogenical and clinical assessment included:

o careful patient history to determine the traumatic or atraumatic form of disease, parameters of pain,
accompanying symptoms;

o the traumatic form of hip osteonecrosis occurs in 10% of undisplaced femoral neck fractures, 10%
of hip dislocations, and 15-30% of displaced femoral neck fractures;

o corticosteroid use and alcohol abuse contributes to the atraumatic form of osteonecrosis in 5-25%
of patients;

o the idiopathic cases make up the third most common category.

o general physical state examination (system examination including sensory evaluation);

o musculoskeletal examination — somatoscopic exam, appreciation of the range of motion and
manual muscle testing of the lower limb muscles, especially the hip muscles.

o pain is typically the first symptom; may lead to a dull ache or throbbing pain in the groin or buttock
area; pain with range of motion;

o) gait exam, pace and dynamics, analyze pain when walking (on flat ground and stairs). As the

disease progresses, it will become more difficult to stand and walk, put weight on the affected hip, and
moving the hip joint will be painful.

b. Imaging examination

o X-rays - are used to determine whether the bone in the femoral head has collapsed and to what
degree.

o Magnetic resonance imaging (MRI) scans — are used to evaluate how much of the bone is has

been affected by the disease. An MRl may show early osteonecrosis that has yet to cause symptoms (if it
is developing in the opposite femoral head).

o PET scans - are used to show earlier involvement in the acetabulum than is discernible by other
radiographic modalities.
c. Functional assessment
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o the VAS - Visual Analogue Scale (from 0 to 10, 0 = absence of pain and 10 = maximum pain score,
other values between 0 and 10 is directly proportional with the intensity of pain, depending on the individual
pain threshold);

o the WAS - walking ability scale;

o the WOMAC scale.

3. Rehabilitation program (RP)
3.1. Preoperative period

Objectives of RP:

o Relief of symptoms; painful status control;

o Prevention of disease progression / reduce the risk of further damage to the bone;
o Improvement of the affected joint and ensure bone and joint survival;

o Improvement of functionality.

It must take into consideration that physical therapy cannot cure avascular necrosis, but it can slow down
the progression of the disease and decrease associated pain.

Methods of RP:
o non-pharmacological and non-surgical modalities:
o educational - restricted patient weight bearing with the use of a cane or crutches, dietary (weight

reduction), addressing known risk factors (smoking, alcohol abuse, monitor steroid use), rest (activity
modification, to restrict patient physical activity);

o osteoporosis screening is indicated in in patients with prolonged corticosteroid use;

o physical therapy provides only symptomatic control and also does little to alter disease
progression, can be used to stimulate bone growth (thermotherapy - paraffin and electrotherapy -
magnetodiaflux, TENS, interferential current, ultrasound, whirlpool, electrical stimulation); shock wave
therapy in an attempt to get the bone to heal;

o massage - classic and special massage, particularly for the buttocks, back, or anterior and lateral
hip muscles;

o kinetic (three times per week):

. training the patient in how to properly use crutches or other gait aids, for regaining lower limb
function and relieve painful symptoms;

. exercises to maintain joint mobily and improve the range of motion in all joints;

. mobilization of the hip may be combined with assisted stretching of any tight muscles around the
joint;

. muscle stretches; it may also be necessary to stretche knee, ankle and calf - areas that can
become tight with the use of a walking aid;

. exercises to strengthen the muscles around the affected hip joint, thight and back - resistance

band exercises (Theraband), soft weight lifting (exercises promote the flow of blood to the joint); exercises
that involve the entire lower limb, such as squats on both legs at the same time or just one leg, exercises in
these non-weightbearing positions, sitting (exercise bike) or lying in will be prescribed;

. pool exercises (gentle aerobic exercises);

] exercises to regain balance and proprioception;

. daily physical therapy exercises for recreational activities and an active lifestyle.
I Should be avoided:

. excessive compressive and shear forces on the joint;
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. exercises that work the muscles while in standing most effectively assist with daily activities
walking, stair climbing);

o occupational therapy — teaching how to do ADLSs, to rebuild general endurance.

o pharmacological modalities - analgesics, nonsteroidal anti-inflammatory drugs, osteoporosis drugs

(bisphosphonates - alendronate), cholesterol — lowering drugs, blood thinners.

o most patients will eventually need surgical treatment, such as:

o core decompression - the most commonly performed prophylactic surgical intervention often
supplemented with bone grafting, in early stages of the disease, before the stage of collapse;

o bone transplant (graft),

o bone reshaping (osteotomy),

o arthroplasty (total joint replacement) - the most commonly performed and successful surgery for
advanced AVN of the hip,

o regenerative medicine treatment (stem cells transplant).

3.2. Postoperative period
3.2.1. First interval. See table 1. — The acute care period and inpatient rehabilitation
3.2.2. Second interval. See table 2. - Period of outpatient rehabilitation

4, Communication with patients

a. Preoperative

o Postoperative pain and management modalities / rehabilitation program should be described.

. Patients should be informed about mobilization time, need for assistive devices, and possible
return to regular life (work).

o All patients must understand that moving the joint helps to move any swelling that may be present,
and gets fresh blood to the healing areas.

b. Postoperative

o The activity level will depend on which joint have undergone a core decompression.

o All patients must understand the importance of the cane / crutches postoperative that allows weight

bearing of the operated hip while reducing stress in the femoral head, for six weeks, possibly longer
depending on the severity of the disease. Using a walking aid allows pressure to be taken off the bone
while it heals and reduces the risk of fracturing the hip while the bone is healing. Patients who have had
bone and blood vessels grafted are required to limit how much weight they place on the hip for up to six
months.

o During the kinetic program, only mild discomfort at the very end ranges of motion during the
stretching exercises, however, is permissible.

Table 1. Components of the rehabilitation program applied inthe 1 -3

weeks after core decompression
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Objective

Rehabilitation components

1 - 7 days (week 1) = The first week after a surgical intervention

Acute care period

1 | Relieving any
pain and/or
inflammation
that may still
have from the
surgical

procedure

1.Cryotherapy - ice around hip can decrease any pain or
swelling, periodically, seeing the local bandage (in the first
and second days) 2.Electrotherapy - TENS, dyadinamic
current, ultrasound in the hip region; the neuromuscular
electric stimulation of muscles around operated hip

3. Massage - gentle around the surgical site and classical
anywhere down the extremity (hip, ankle, leg) and back

4. Posture in the lying (supine) position, with neutral

abduction of lower limbs

2 | Mention the
ROM of other
joints of the
lower limbs
without

operated hip

1. Standard mobilization of the opposite lower limb - passive
and active ROM exercises of toe, leg, ankle, knee and hip (20
minutes / three times / daily)

2. Assisted stretching of any tight muscles around the
previous joints

Il Stretches for knee, ankle and calf may also be necessary as
these areas can become tight with the use of a walking aid

3. Gait without weight bearing in the operated lower limb;

teaching how to safely use the crutches or a walker

3 | Preserve the
muscle status
of the lower

limbs

1. Isometric contraction — bed exercises aimed at mention the
strenght of thight and calf muscles (6 - 10 seconds /
contraction; 1 session = 6 — 10 contractions; 6 sessions /
daily)

2. The neuromuscular electric stimulation of muscles around

operated hip

8 - 21 days (weeks 2 and 3) = the second and the third weeks after a

surgical intervention
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Inpatient rehabilitation

1 | Increase / 1. Operated hip joint - passive flexion and extension ROM
mention the | exercises were initiated 2 weeks after surgical treatment; passive
range of adduction was initiated 3 weeks after surgical treatment (20
motion minutes / three times / daily)

(ROM) of 2. Active mobilization of all other joints, in all plans of motion (20
lower limbs minutes / three times / daily)
3. Assisted stretching of any tight muscles around the previous
joints

2 | Increase Operated lower limb
muscle 1. Isometric contraction — bed exercises aimed at mention the
strength of strenght of thight and calf muscles (6 — 10 seconds / contraction;
lower limbs 1 session = 6 — 10 contractions; 6 sessions / daily)

2. The neuromuscular electric stimulation of muscles around
operated hip and quadriceps

Opposite lower limb

1. Isometric contraction in kinetic chain (6 — 10 seconds /
contraction; 1 session = 6 — 10 contractions; 6 sessions / daily)
2. Isotonic contraction of hip muscles (abductors, flexors,
extensors), quadriceps and calf muscles, with constant low
resistance weight tied on the ankle (example - daily knee
extension with sandbags strapped to the ankle, leg press and
knee extension) 3 sets by 10 repetitions / set, daily

3 | Increase / Upper limb muscle-strengthening exercises — isotonic
preserve the | contractions; the intensity of exercise was increased by
upper limb increasing the load by 40% to 80% of 10-repetition maximum
muscle- (RM)
strength Patient may adopted the seated position

4 | Restore the Gait without weight bearing in the operated lower limb

gait
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Table 2. Components of the rehabilitation program applied for patients

with core decompression in outpatient period.

Objective

Rehabilitation components

22 - 42 days (weeks 4 - 6) = the fourth, fifth and sixth weeks after a

surgical intervention

1 | Restore/ 1. All previous ROM exercises must performed
consolidate 2. Passive rotation ROM exercise in affected hip may be
the ROM of lower | initiated
limb
2 | Restore / Operated lower limb
consolidate the 1. Isometric contraction exercises in sitting or lying
strength muscles | 2. Isotonic flexion muscle-strengthening exercise, straight
of lower limbs leg raising with no weight
3. Electrical muscle stimulation to assist the muscles in
contraction
Opposite lower limb
1. Exercises will focus mainly on the muscles of hip and
thigh
2. Exercises that involve the entire lower limb, such as
squats on both legs at the same time, or just on one leg,
will be prescribed.
3. Exercises used of Theraband or weights to provide some
added resistance for hip and lower extremity
3 | Gait training Gait without weight bearing in the operated lower limb

After 42 days (after 6 weeks) = after 6 weeks post surgical intervention

1 | Consolidate the 1. All previous ROM exercises must performed
ROM of lower 2. Active ROM exercise in operated hip in all directions may
limbs be initiated

2 | Consolidate the 1. All previous muscle strength exercises must performed

strength muscles

2. Isotonic and isokinetic muscle strengthening in operated
hip may be performed (flexor, abductor, extensor, adductor,

rotators muscles)
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The intensity of exercise is defined by pain level and is
increased by increasing the load by 50% to 80% of 10-

repetition maximum (RM).

3 | Regain balance
and

proprioception

1. Exercises that work the muscles while in standing are
most effective for improving balance, walking and stair

climbing.

2. Standing on one foot or balancing on an stable, then

unstable surface

3. Advanced exercises such as the stepper or elliptical

machines

4 | Gait training

1. Optimize progressing the load of weight bearing
2. Full weight-bearing was permitted 6 - 10 weeks after

intervention

5 | Maximize
patients” mobility
and functional

independence

1.Exercises that simulate your specific everyday activities of
daily living and any recreational activities that you may
want to return to

2. Aerobic training is started 8 weeks after surgical
intervention (stationary bicycle exercise, pool)

3. Returning to work, driving are permitted after 10 - 12
weeks after

4. Patients were allowed to resume sports 4 - 6 months,

when bone is healed
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3.6. CHONDRAL / OSTEOCHONDRAL DEFECTS OF THE KNEE

PATELLA PATHOLOGY

The patella is a relatively small bone in the front of the knee that is embedded in the
quadriceps (thigh muscle) tendon and acts to increase the biomechanical leverage of the
quadriceps. The patella slides in a groove on the femur as the knee flexes and extends.
Because the patella 'floats' within the substance of the quadriceps, proper tracking of this
bone in the femoral groove is dependent on proper muscle balance to maintain a central
position. Congenital anatomic factors such as the shape of the patella also influence this
tracking. Also, because of the location of the patella, it is subject to higher stresses than
other joint surfaces. So, despite having a thicker cartilage lining than any other bone, it often
begins to wear out before other parts of the knee.

CHONDROMALACIA PATELLAE

Definition: Latin term, meaning softening or break down of cartilage. Chondromalacia of the
patella is one of the most common problems to affect the knee, and is particularly common
in running and jumping athletes. Chondromalacia usually begins as softening of the
otherwise very resilient cartilage and proceeds to cracking and eventually complete loss of
the cartilage lining beneath the patella. Symptoms include: Pain in the front of the knee,
crunching under the knee cap, swelling in the knee, symptoms increase with stair climbing,
or prolonged sitting.

Early on, symptoms may simply be mild aching in the area of the patella due to the loss of
integrity of the cartilage and a diminished ability for it to protect the underlying bone. Nerve
fibers in the bone sense the increased stresses and pain occurs. In later stages of
chondromalacia, the cartilage surface of the patella becomes roughened as pieces of
cartilage begin to break off. This roughened surface causes a crunching sound under the
patella and can lead to swelling of the knee. Symptoms will aggravate as small fragments of
cartilage continue to break off and irritate the joint.

Treatment Options: Initial treatment focuses on physical therapy techniques for
strengthening the muscles around the patella to balance the patella tracking and more
evenly distribute forces on the patella. In severe cases, ice and anti-inflammatory drugs
will be necessary to calm down inflammation before exercises can be initiated.
Occasionally, a patella tracking brace or special taping techniques will be utilized. Most
patients will improve with non surgical management. In resistant cases arthroscopic surgery
can be very helpful in smoothing out the roughened surface of the patella, removing any
loose fragments of cartilage, and realigning the patella. Many cases of chondromalacia can
be helped by a mini arthroscopy performed under local anesthesia in the office.

PATELLA MALALIGNMENT
The normal patella should track straight down the middle of the femoral groove. There are
varying degrees of abnormal tracking, or patella malalignment. In mild cases of
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malalignment the patella is simply tilted in the groove, leading to increased pressure on the
downward tilted side of the patella. Think of this as being like a tire out of alignment, where
a subtle imbalance can quickly lead to uneven wear of the tire treads. In more severe cases,
the patella will actually sublux, or slide partially out of the groove. In the most severe cases
of malalignment, the patella will actually completely dislocate.

Proper tracking of the patella is influenced by many factors. Proper muscle balance is
important and is one of the few factors that we can control. Usually the patella wants to
sublux toward the outside of the knee (lateral). Strengthening the inside muscle (the VMO)
can act to counter this tendency.

Tracking is also influenced by the anatomical shape of your patella, femoral groove, the
angle your knee makes with your hip (knock knees) and even the position of your foot
(pronation). The hip knee angle is important because the patella is embedded in the
quadriceps tendon which originates at the hip and attaches at the knee. The more knock
kneed someone is, the more of an angular pull occurs on the patella every time the
quadriceps contracts. This angle is called the "Q" angle in medical terminology. In severe
cases of angulation (a high "Q" angle) surgery can be performed to correct the "Q" angle.
The shape of the patella and femoral groove cannot be easily modified. Increased pronation
of the foot (flat feet) can influence the tracking of the patella. This occurs because the
rotation of the rest of the leg is affected by the way the foot contacts the ground. In patients
with increased pronation, use of shoe orthotics (arch supports) may help patella tracking by
modifying the rotation of the knee.

Patella malalignment - Surgical Treatment: For severe cases of patella malalignment
surgery may be necessary. This is a new all arthroscopic method for realigning the patella
(knee cap). Traditionally, patients with an unstable patella are subjected to an extensive
operative procedure that involves making an incision to tighten the inner ligaments
controlling the tracking of the patella.

An even newer technique for treatment of some types of patella instability is the use of a
heated probe to shrink the stretched patella ligament or retinacullum. This method
eliminates the need for any incisions or sutures in the knee. This method is currently being
utilized for patients with less severe instability of the patella (called subluxation). With this
method, rather than using sutures to tighten the ligaments and realign the patella, the
stretched ligaments are heated which shrinks and tightens them.

PATELLA DISLOCATION

The patella is held in place by thin ligaments that act as check reins, keeping it from coming
out of the femoral groove, while the muscles provide the fine tuning. With severe twisting
maneuvers or direct trauma, the patella can dislocate, tearing these ligaments and coming
completely out of place. Sometimes the patella will spontaneously reduce, sometimes a trip
to the emergency room is necessary. Because the ligaments have torn, the patella usually
will continue to be off balance even after the dislocation is reduced. This will lead to
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abnormal tracking and increased risk of redislocation in the future. In addition, small
fragments of cartilage are often chipped off as the patella dislocates, and can cause
damage to the joint as they float around.

Numerous studies have shown that patients who have dislocated their patella do not do well
in the long term, and suffer either repeated dislocations or develop degeneration under the
knee cap due to the now abnormal tracking. Recommended treatment is for immediate
arthroscopic evaluation to remove the loose chips and to repair the torn ligaments and
rebalance the patella tracking.

PATELLA FRACTURES

Fractures of the patella most commonly occur from direct trauma, usually a fall on the knee
or a direct blow to the patella. Less frequently, the patella can be fractured by a sudden,
violent contraction of the quadriceps.

Patella fractures are classified as either transverse, stellate or vertical. These three
categories can be further classified as displaced or nondisplaced. The arterial blood supply
to the patella is derived from two systems of vessels from branches of the geniculate
arteries. These two systems supply the middle third and apex of the patella. In cases of
displaced transverse fractures, the proximal blood supply may be compromised leading to
avascular necrosis of the proximal segment.

Overall, the management of patella fractures is based on classification and morphology of
the injury. Treatment options range from nonoperative to operative with open reduction and
internal fixation to partial or total patellectomy.

Nondisplaced Fractures

Nonoperative care involves the use of extension splinting from four to six weeks. Weight-
bearing status is as tolerated. Generally, quad sets and straight leg raises are permitted as
soon as pain allows. Usually at around four weeks, active knee flexion can proceed once
radiographic confirmation is made of fracture consolidation.

The contralateral limb is exercised freely, and a general conditioning program is initiated for
upper and lower extremity strengthening. Aerobic fithess is maintained via a single leg
stationary cycle ergometer or upper body ergometer (UBE). Care is taken during the
maximum protection phase of recovery to guard against passive knee flexion beyond the
healing constraints of the fracture.

If quadriceps strengthening and knee flexion are progressed too soon, the forces acting
across the healing fracture may delay union. Therefore, the PTA must be acutely aware of
osseous healing mechanisms and time constraints when overseeing range of motion and
strengthening exercises during each phase of recovery from nondisplaced patella fractures.
Usually, active range of motion is initiated. Gradual progression to passive range of motion
will correlate with solid bone union. Close consultation with the PT is important, since some
degree of evaluative skills is necessary for patient progression.

Displaced Fractures
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Treatment of patella fractures is based on ranges of acceptable fracture fragment
separation exceeding 3 to 4 millimeters. Although patella fracture patterns may vary,
stabilization of displaced patella fragments is best accomplished with an open reduction
internal fixation procedure. Various techniques are used including tension band wiring,
cerclage wiring, lag screws or combinations of the above.

Commonly, tension band and cerclage wiring is used to stabilize displaced transverse
patella fractures. The tension band is a dynamic compression device that approximates and
compresses the fracture fragments. The additional use of cerclage wiring adds to the
stability of the repair and allows early joint motion without redisplacing the fracture fragment.
Postoperatively, the involved limb is immobilized in 20 degrees of flexion to support dynamic
compression of the tension band wiring procedure.

Postoperative rehabilitation begins approximately one week after surgery. Active knee
flexion should be limited to about 100 degrees for at least six weeks following surgery to
allow for proper fracture consolidation.

Straight leg raises, submaximal quad isometrics and gentle active short arc knee extension
exercises characterize the initial maximum protection phase of recovery. Weight bearing as
tolerated with assistive devices is encouraged during the first few weeks following surgery,
progressing to full weight bearing by the third or fourth week.

As clearly stated during treatment of nondisplaced patella fractures, care must be taken not
to overstress the healing fracture by aggressive flexion, range of motion or resisted knee
extension exercises. Radiographic confirmation of fracture consolidation with stable implant
fixation and postoperative time greater than six weeks will dictate to the physician and the
PT the gradual implementation of the moderate protection phase of recovery.
Active-assisted knee flexion and light resistance quad exercises are begun once the patient
is able to demonstrate good quad control, improved knee flexion to 100 degrees, reduced
pain and swelling and normalized gait mechanics. Functional closed chain resistance
exercises are deferred until the patient is able to demonstrate increased range of motion
without signs or symptoms of articular cartilage degeneration. Strength-training exercises of
remedial isometrics and progressive concentric and eccentric resistance must approximate
and correlate with solid bone union.

Severe comminuted patella fractures are treated surgically with a partial or total
patellectomy if significant bone mass cannot be salvaged. However, as little as 25 percent
of the patella can be retained with a good outcome when compared to the overall poor
results of total patellectomy.

PHASES OF THE REHAB PROGRAM (principal bases)

Pre-op (if available)
= Measure for and fit for post-operative brace (double up right, locked at 0);
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Measure for and fit with ted hose;

Perform crutch / walker training and issue crutches / walker if needed;
Evaluation should be scheduled for 2-3 days after surgery

Post-op instructions and education from surgery date to initial physical therapy
appointment.

Phase 1: 0-2 weeks post-op

Goals:
» Maintain integrity of repair;
» Decrease pain and inflammation;
» Promote tissue and fracture healing;
» Achieve / maintain full extension;
> Incrementally increase passive ROM (per surgeon consultation);
> Facilitate quadriceps contraction;
> Patient education of precautions and progressions.
Knee immobilizer: worn at all times, taken off only for physical therapy sessions (converted
to hinged knee brace at first post-op visit)
Weight bearing: WBAT with the knee locked in extension
Range of motion: A-ROM/AA-ROM / P-ROM 0-30 degrees
Therapeutic exercises: [sometric quadriceps / hamstring / adductor / abductor
strengthening. Ankle theraband exercises

Precautions:
v" No quick movement;
v" No aggressive stretching;
v" Avoid passive ROM that is too aggressive or provokes muscle guarding;
v" Keep incision dry and clean;
v" Ensure proper brace fit / locked in extension.

0 - 2 weeks
+ PROM 0 extension — must achieve 0 grades extension, No flexion.
+ Patella mobilizations;
+ May initiate quadriceps isometrics (relative pain-free);
4 Brace locked at 0° and PWB;
+ Note: If painful / swollen may keep PWB for additional weeks (or per physician
recommendation).
2 - 4 weeks
» Maintain 0 degrees extension;
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> ROM flexion to 30 degrees;
»> NMES to facilitate quad contraction (if indicated);
» Ambulation with brace locked at 0o and WBAT.
4 — 6 weeks
¢ Advance flexion ROM to 60 degrees (or per physician recommendation);
+¢ Continue with current exercises and activities.

Phase 2: 2- 6 weeks post-op

Knee brace: worn with WB activities still locked in full extension; may be removed at night
Weight bearing: WBAT with the knee locked in extension

Range of motion: A-ROM / AA-ROM / P-ROM add 15 degrees of flexion each week; goal
is 90 degrees by post-op week 6

Therapeutic exercises: [sometric quadriceps / hamstring / adductor / abductor
Strengthening. Ankle theraband exercises. + initiate straight leg raises

Phase 3: 6 - 10 weeks post-op

Criteria to progress to phase 3:
e Achieve bone healing by adhering to precautions in phase 1 — check with surgeon;
o Staged ROM goals achieved (per consultation with surgeon);
e Minimal pain / effusion.

Goals for phase 3:

Continue healing of fracture site;

Do not over stress healing structures;

Restore full PROM by week 12;

Normalize A ROM ;

Initiate gradual return to functional activities and light work activities

Note: progression is time and criterion based;

Note 2: progress per continuous assessment of patient’s impairments and functional
limitations.

Knee brace: Unlocked - worn with WB activities

Weight bearing: Full

Range of motion: A-ROM / AA-ROM / P-ROM - progress to full ROM by post-op week 10
Therapeutic exercises: [sometric quadriceps / hamstring / adductor / abductor
Strengthening. Ankle theraband exercises. Initiate straight leg raises.

VVVVVYVYY

Weeks 6 — 12:
o Initiate functional weight bearing exercises;
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Initiate open kinetic chain AROM,;

Initiate isotonic strengthening exercises;

Initiate balance / proprioception exercises;

Advance intensity of PROM;

Unlock brace with ambulation, once displays functional quadriceps control may
switch to functional short hinge knee brace.

O O O O O

Phase 4: 10 - 12 weeks post-op

Knee brace: Discontinue

Weight bearing: Full

Range of motion: full ROM

Therapeutic exercises: [sometric quadriceps / hamstring / adductor / abductor
strengthening. Ankle theraband exercises. Initiate straight leg raises. + Start stationary
bicycle.

Phase 5: 3-6 months post-op
Return to full activities as tolerated

Criteria to progress to this phase (12+ weeks)::
= Minimal pain with AROM and strengthening activities;
= Full AROM without substitution;
= 5/ 5 strength without substitution.

Goals (12+ weeks)::
= Full passive / active ROM;
= Enhancing dynamic stability;
= Gradual restoration of strength, power and endurance;
= Advance neuro-muscular control;
= Return to full ADLs / work.
Note !!!
o Advance all activities based upon patient’s goals and expectations.
o Each patient is an individual and should be treated as such.
o Work together with the referring orthopedic for optimal patient outcome.

Phase 6 (final):
LONGLIFE MAINTENANCE PROGRAMME (KNEE CONDITIONING PROGRAM)

Aim - fo stimulate the patient to return to daily activities
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Methods:

Strengthening exercises

Flexibility exercises — stretching the muscles for restoration of ROM and
prevention of future injuries

Target muscles:
v" Quadriceps (front of the thigh);
v" Hamstrings (back of the thigh);
v" Abductors (outer thigh);
v" Adductors (inner of the thigh);
v" Gluteus medius & maximus (buttocks).

Length of the program - every day for a minimal period of 6 months
After that — maintenance program for lifelong protection of knees (2 — 3 days a week)

Structure of the procedure:
o Warm-up,
o Stretch,
o Strengthening exercises,
o Stretching exercises.

Stretching exercises
o Heel cord stretch
o Standing quadriceps stretch
o Supine hamstring stretch

Strengthening exercises
o Half squats
Hamstring curls
Calf raises
Leg extensions
Straight leg raises
Straight leg raises (prone)
Hip abduction
Hip adduction
Leg presses

O OO O O O 0 O
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Recommendations to the patient:
+ Do not ignore pain
+ Ask questions — to be sure that the exercise is well done

EXAMPLE
MENISCUS TEAR

The meniscus is a disc of cartilage tissue and its function is shock absorption between
the bones of the knee. Menisci are frequently damaged in twisting injuries or with repetitive
impact over time. Meniscal tear is a frequent lesion in clinical practice of Orthopedics &
Traumatology departments. Meniscus rupture can be the consequence of high energy
stress of the joint in position of capsulo-ligamentar relaxation in case of closed kinetic chain
and the characteristic model includes combination of torsion stress with valgus or varus
angulation.

The meniscus tear is among the most common orthopedic injuries and has been
colloquially referred to as “torn cartilage” in the knee. It has affected athletes of literally
every sport. While it is most commonly seen in the posterior horn, it can occur in any
location and affect either the medial , lateral, or both sides. Common types of meniscus
tears are: Radial, Flap or Parrot-beak, Peripheral longitudinal, Bucket-handle, Horizontal
cleavage, Complex degenerative tears.

The application of mini-invasive arthroscopic techniques in the surgical treatment of
meniscal lesions induces actualization of the rehabilitation approach. The post-op
rehabilitation can begin immediately with active exercises. Weight bearing is permitted with
crutches during the first week. Bandages are removed after 24 hours and band-aids are
applied. Stationary bicycling is allowed within a few days.

Normally, the healing process finishes between 4-8 weeks but it can take up to 6
months maximum. The patient can return to his normal life including sportive activity.

Contemporaneous rehabilitation protocols for these patients are principally oriented to
kinesiotherapy or physiotherapy. But some rehabilitation schools (Bulgarian, Russian,
Romanian, etc.) traditionally prefer to apply a complex rehabilitation program with
combination of different physical modalities, not only movement therapy.

Functional assessment methods

The evaluation protocol consists of history of the condition, clinical patterns, and
functional assessment, including: goniometry of the knee joint, centimetry, manual muscle
test, visual analogue scale of pain (0-20), gait test (test of 5 meters).

Treatment methods

The rehabilitation program is focused on following tasks: functional recovery,
restoration of the knee kinetic and kinematic; reduction of pain and oedema; gait training;
prevention of complications due to hypomobility (e.g. myo-hypotrophy).

+ PT programme
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All patients must receive a detailed physiotherapeutic program, including active
exercises oriented in training the muscles that allow the function of the knee (m.quadriceps
femoris, m.biceps femoris, m.semimembranosus, m.semitendinosus and m.triceps surae),
working hip stabilizers (with focus on the hip abductors, hip flexors and gluteal muscles),
increasing muscle endurance (using low-impact cardio-vascular activities, e.g. stationary
bicycle or/and swimming). Special attention is paid to Heel slides a passive flexion and to
push the involved leg back up into extension; supine wall slides to increase flexion ROM
(when 110-115° of flexion is achieved); strengthening exercises for the quadriceps muscle
(especially for Vastus medialis segment); isotonic strengthening exercises for the hamstring
muscles (when 80-90° of flexion is obtained); hip abduction strengthening (when Vastus
medialis obliquus /VMO/ muscle is strong enough).

+ PATIENT EDUCATION

All patients must receive detailed instructions for rest and rehabilitation. Patient
education includes information about the lesion and the operation; recommendations to
reduce activities and to use crutches - during the first week, to avoid knee-twisting
movements or positions, to elevate the knee higher than the heart during rest - for at least 1
month.

+ CRYOTHERAPY
Cryotherapy is applied for 10 minutes, twice a day for the first week, and once a day for the
next week;
+ MANUAL THERAPY TECHNIQUES
We can add manual mobilizations - patella mobilizations, soft tissue techniques of G.
Maitland and B. Mulligan;
+ PRE-FORMED MODALITIES
- Interferential currents;
- Low frequency low intensity magnetic field,;
- Deep oscillation (DO) — a modern physical modality consisting of electrostatic field,
that provokes oscillation of the tissues in profundity, explained with the Rahbek —
Johnson effect.
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3.7. ACETABULAR FRACTURES- POSTERIOR STABILIZATION

3.7.1.REHABILITATION MANAGEMENT OF FRACTURES

The management of post-traumatic rehabilitation is based on the RICE rule (Rest, Ice,
Compress, Exercises).

The algorithm is divided into immobilization and post-immobilization periods of the PRM
programme of care (PRM = physical and rehabilitation medicine). Some authors prefer the
next classification of the rehab periods: Pre-operative (if planning of the operation); Early
post-operative period; Middle post-operative period; Tardive rehabilitation (stabilization).
The goal of rehabilitation of individuals with fractures is to restore functional abilities of the
individual (Salter). The duration and type of OT rehab required following a fracture are
related to the associated soft tissue involvement, as well as the location and type of fracture
and the method of stabilization (Chapman). Protocols for rehabilitation must be based upon
stability of the fracture and fracture management (operative, nonoperative).

Rehabilitation emphasizes restoring full range of motion, strength, proprioception, and
endurance, while maintaining independence in all activities of daily living (Bucholz). Cold
and other modalities may be used in controlling pain and edema (Salter). The individual
should be encouraged to continue functional activities to prevent complications of inactivity
and bed rest. Depending on the stability of the fracture, range of motion exercises of the
adjacent joints may be started immediately and progressed to strengthening exercises as
indicated (Chapman).

Bone healing may occur within 6 to 20 weeks; however the bone strength and the ability of
the bone to sustain a heavy load may take up to several years (Chapman). Once healing
has occurred, the individual may resume full activities of daily living. Resumption of pre-
injury status is the goal, with consideration of any residual deficit. The treating physician
should guide the resumption of heavy work and sports; it is important to instruct the
individual not to overload the fracture site until the bone has regained its full strength.

After either surgery, a period of non weight bearing for 6 to 8 weeks is recommended in
a cast or cast boot. Weight bearing is started while the patient is in the boot if the X-rays
look appropriate after 6 to 8 weeks. The amount of weight a patient can put on their foot, as
well as the distance the patient is allowed to walk, is at the surgeon's discretion. Impact
activities, such as running and jumping, should be avoided until the hardware has been
removed. A lot of ankle supports are applied: splints, braces, insoles, and ankle-foot
orthosis orthoses.

Rehabilitation includes predominantly physiotherapy (hands on) procedures - active or
passive kinesitherapy in combination with cryotherapy (cold application): range-of-motion
exercises, strength exercises, analytic exercises with a gradual increase of the resistance,
soft tissue techniques (post isometric relaxation, calf stretch, soleus stretch, plantar fascia
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stretch, massages), cryotherapy (ice or cold packs), hydro or balneo-kinesitherapy
(underwater exercises). The ergonomic approach and ergotherapy (occupational
therapy) are obligatory for the quality of gate rehabilitation. In some countries a lot of
preformed physical modalities with trophic and analgesic effects are applied: low
frequency electric currents, low frequency low intensity magnetic field, laser therapy or laser
puncture

In every case a detailed and individually adapted patient education is included in the
fracture management process.

3.7.2.REHABILITATION AFTER FEMUR FRACTURES

The goal of rehabilitation after a femur fracture is to restore function. The rehabilitation
protocol depends on the type, location, and severity of the fracture, as well as the
physician's protocol for treatment. Consideration must be given to the method for stabilizing
the fracture (operative, nonoperative) and on the stability of the fractured bone. The
individual's general condition prior to the fracture and the individual's weight-bearing status
may influence the rehabilitation process.

Of primary importance during the early phase of recovery is ambulation, with weight bearing
as advised, and assistive devices as needed. Depending on the procedure, partial weight
bearing may be delayed until there is evidence of bony union, and full weight bearing may
be restricted for an additional month (Whittle). The physical therapist should teach ankle
exercises to promote circulation through the lower extremities and should advise individuals
to perform these intermittently throughout the day.

As the individual increases his or her mobility, an occupational therapy evaluation may be
beneficial to maximize independence with activities of daily living and to supply adaptive
equipment, such as a raised commode or tub seat, to promote independence.

Once the fracture is stable, gentle range of motion and strengthening exercises can be
started and progressed as indicated. The therapist should make sure that adjacent joints
are exercised to prevent loss of motion and strength (Whittle). Both to complement
supervised physical therapy and to be continued independently after the completion of
rehabilitation, a home exercise program should be taught during this period.

Bone healing may occur within 6 to 12 weeks; however, the bone strength and the ability of
the bone to sustain a heavy load may take up to several years (Chapman). Once healing
has occurred, the individual may resume full activities of daily living. It is important to
instruct the individual not to overload the fracture site until the bone has regained its full
strength. The resumption of heavy work and sports should be guided by the treating
physician.

PATIENT COMPLAINTS
B moderate pain and stiffness in the right hip and muscles around it
W difficulties in standing up, transfers and mobility,
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B decrease in autonomy in activities of daily living (adl).
W gait with crutches.

FUNCTIONAL ASSESSMENT
Goniometry of the correspondent hip joint
Before rehabilitation — difficulty in transfers, impossible normal gait, the patient can
effectuate 10 meters walk test — with crutches and an assistant PT.
Evaluation of the rehabilitation potential

ICF assessment:

» impairments of body functions — hip pain, muscle weakness, and restricted hip ROM;

changes in body structures;

activity limitation - limited walking ability and problems with putting on socks and shoes;

participation restrictions - reduced participation in leisure activities and in household
chores;

» decrease of the patient’s level of function.

Evaluation of the physical performance:

* 10 meters walk test (10mWT) - before rehab ;

»  Timed Up and Go test (TUG) - before intervention;

* 6 Minutes Walk Test (6 MWT) - if possible - before and after rehabilitation.

OT rehab programme
GOAL - functional reeducation of the hip and related activities (walking, transfers)

TASKS:

 recovery of the stability and mobility of the lower limb joints, restoration of the
muscle and ligament balance, accentuating on muscles around the hip joint; keeping
the hip in the economic limb biomechanics;

 pain control; control of the cicatrix; control of joint ROM; control of possible
complications;

* education of transfers, normal gait recovery with correction of eventual abnormal
walking scheme;

» ADL (activities of daily living) training; amelioration of autonomy in everyday life;

psycho-emotional stimulation , amelioration of the health-related quality of life.

METHODS :
v" drugs - Fraxiparine daily; analgesics, chondral protectors,
v’ patient’s education;
v' posture (activity modification),
v' electrotherapy - interferential currents, laser therapy;
v" cryotherapy - for the hip joint (cryo-massage and cryo-kinesitherapy);
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v massage — classic massage (relaxing for the anterior group of muscles of the hip;
stimulating for gluteal muscles),

v' Individualized kinesitherapeutic programme - correct posture of lower limb,
analytic exercises for gluteal muscles especially for gluteus medius muscle, lower
limb joint mobilization (assistive active and active range of motion), post-isometric
relaxation /PIR/ for iliopsoas muscle; stretching and strengthening in all muscles of
the lower limb (accentuating on muscles around the hip joint), gait training with
supporting walker, two crutches or two canes, then only with one cane when patient
up and down the stairs.

v' Ergotherapy & ADL training.

COMMON RESULTS OF THE EARLY REHABILITATION PROGRAMME
> Amelioration of the range of motion of the operated hip;
» Amelioration of the functional capacity;
> Amelioration of the neuro-muscular coordination;
> Independent verticalization (stand up) and transfers;
> Independent gait with crutches — in the room and the corridor ,
> Stabilization of the gait;
> Amelioration of the self-service.

RECOMMENDATIONS:

Treatment plan after the dehospitalization:

Auto-PT at home:

kinesiotherapy every day at the 3-th month after the operation
Gait — with a walker or with two crutches

Next rehabilitation course at hospital — after 3 months

General HIP CONDITIONING PROGRAM - for longlife protection after surgery

Aim: to stimulate the patient to return to daily activities, to sport and other recreational
activities.

Methods:

Strengthening exercises;

Flexibility exercises — stretching the muscles for restoration of ROM and prevention
of future injuries;

Low frequency low intensity magnetic field;

Deep Oscillation;

Interferential currents;

Cryotherapy;

Underwater exercises.

A\ 7

YVVVYYVY
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Target muscles for physiotherapy: Gluteus maximus; Gluteus medius; M. llio-
psoas; M. Pirifomis; Hamstrings; Hip Adductors — after the month 6; Hip
Abductors - from the beginning; Tensor fasciae latae.

Length of the program - every day for the first period — after the 6th post-op
month (for one month minimum)

After that — maintenance program for lifelong protection (2 — 3 days a week)
Structure of the procedure: Warm-up (5-10 minutes); Stretch, Strengthening
exercises, Stretching exercises.

Stretching exercises: Standing ilio-tibial stretch, Seated rotation stretch, Knee
to chest, Supine hamstring stretch

Strengthening exercises: Hip Abduction, Hip Adduction, Hip extension (prone),
Internal hip rotation, External hip rotation

Recommendations:

Exercises must be done without pain (or increase of current pain)

Patient can realize exercises at home, only if the therapist is sure that the application of
exercises is correct !
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3.8. INTERTROCHANTERIC FRACTURES- GAMMA NAIL/ DHS
INTERTROCHANTERIC FEMUR FRACTURES

Intertrochanteric fractures are considered one of the three types of hip fractures. The
anatomic site of this type of hip fracture is the proximal or upper part of the femur or thigh
bone.

An intertrochanteric fracture was described by Cooper in his treatise of 1851 as follows:
°..fracture of the femur through the trochanter major, passes obliquely upwards and
outwards from the lower portion of the neck but instead of traversing the neck completely, it
penetrates the base of the trochanter major; the line of fracture being such as to separate
the femur into two fragments, one of which is composed of the head, neck and trochanter
major, and the other of the shaft with the remaining portions of the femur.—Cooper's
recommended treatment was "moderate extension and steady support of the limb in its
natural position."

Current treatment of intertrochanteric fractures involves surgical intervention.,

Open reduction and internal fixation (ORIF) is indicated for all intertrochanteric fractures,
unless the patient's medical condition is such that any anesthesia, general or spinal, is
contraindicated. Total hip arthroplasty has a limited role in treatment and is usually reserved
for patients with coexisting severe symptomatic arthritis of the hip. External fixation is also
rarely indicated but is useful as a quick procedure in patients who may not tolerate general
or spinal anesthesia and can only tolerate local techniques. Medial displacement osteotomy
and valgus reduction are no longer practiced, because of the severe deformities they
produced and because of substantial advances in the understanding of fracture fixation.
The future of intertrochanteric fracture repair focuses, in part, on preventing such fractures
by means of antiosteoporosis treatments, including medications and health programs.
Another focus includes fixation devices that require smaller incisions and are more forgiving,
with retention of the fixation, regardless of whether the fracture is ideally reduced or has an
element of instability. A final goal is to eliminate or substantially decrease the mortality and
morbidity of postoperative deep vein thrombosis (DVT) and pulmonary embolism (PE) by
developing a better understanding of the clotting mechanism and the genetic, metabolic,
serologic, and hormonal factors that affect the likelihood of developing PE.

Rehabilitation begins in the first post-operatory day. The early physiotherapy is oriented
towards impairments in range of motion, knee extensor and hip abductor strength, and gait.
The PRM programme includes: respiratory exercises, active exercises for hip and knee
muscles, gait training. Interventions are focused on immediate weight bearing and early
progression of strengthening.
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PATIENT COMPLAINTS

Important pain and stiffness in the correspondent hip and muscles around it ; reduced
length of the lower extremity — after a fall at home or at the ice (in winter).

After the operation — Difficulties in mobility (transfers), decrease in autonomy in activities of
daily living (ADL); impossible gait.

Orthopedical exam: Limited range of motion of the operated lower extremity.

Exam of the the Post-operative cicatrix on the thigh (Prevent complications)

FUNCTIONAL ASSESSMENT
reduced length of the operated leg — centimetry for quantitative evaluation of the reduction
of the relative length, complications of the post-operative cicatrix.
O KINESIOLOGICAL ANALYSIS:
Goniometry of the hip joint
Gait — impossible.
Q /CF assessment:
*  impairments of body functions — hip pain, muscle weakness, and restricted hip
ROM;
»  changes in body structures;
activity limitation - limited walking ability and problems with putting on socks and

shoes;
«  participation restrictions - reduced participation in leisure activities and in
household chores;
»  decrease of the patient’s level of function.
Q Evaluation of the physical performance: if possible
POST-OP REHAB PROGRAMME

GOAL - functional reeducation

TASKS:

» recovery of the stability and mobility of the lower limb joints, restoration of the
muscle and ligament balance, accentuating on muscles around the hip joint; keeping
the hip in the economic limb biomechanics;

» pain control; control of the cicatrix; control of joint ROM; control of possible
complications;

* education of transfers, normal gait recovery with correction of eventual abnormal
walking scheme;

» ADL (activities of daily living) training; amelioration of autonomy in everyday life;

»  psycho-emotional stimulation , amelioration of the health-related quality of life.
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METHODS :

v
v
v
v

v
v

v

v

v
v

drugs — Sintrom (schema); analgesics,

patient’s education;

posture (activity modification),

Pre-formed modalities: low frequency low-intensity magnetic field, interferential
currents;

cryotherapy - for the hip joint (cryo-massage and cryo-kinesitherapy);

massage — classic massage (relaxing for the anterior group of muscles of the hip;
stimulating for gluteal muscles),

Individualized kinesitherapeutic programme - correct posture of lower limb, analytic
exercises for gluteal muscles especially for gluteus medius muscle, lexercises contra
resistance — for the muscles around the hip joint; post-isometric relaxation /PIR/ for
iliopsoas muscle; stretching and strengthening in all muscles of the lower limb
(accentuating on muscles around the hip joint).

Verticalization and training of the balance (in sitting and standing position); Transfers
training;

Gait education and training — with a walker and with two crutches;

Ergotherapy & ADL training.

General HIP CONDITIONING PROGRAM - for longlife protection after surgery

Aim: to stimulate the patient to return to daily activities, to sport and other recreational
activities.

Methods:

>
>

YV V VYV

Strengthening exercises;

Flexibility exercises — stretching the muscles for restoration of ROM and prevention
of future injuries;

Low frequency low intensity magnetic field;

Deep Oscillation;

Interferential currents;

Cryotherapy;

Underwater exercises.
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Target muscles for physiotherapy: Gluteus maximus; Gluteus medius; M. llio-
psoas; M. Pirifomis; Hamstrings; Hip Adductors — after the month 6; Hip
Abductors - from the beginning; Tensor fasciae latae.

Length of the program - every day for the first period — after the 6th post-op
month (for one month minimum)

After that — maintenance program for lifelong protection (2 — 3 days a week)

Structure of the procedure:

Warm-up (5-10 minutes);
Stretch,
Strengthening exercises,

O
O
O
o Stretching exercises.

Stretching exercises: Standing ilio-tibial stretch, Seated rotation stretch, Knee
to chest, Supine hamstring stretch

Strengthening exercises: Hip Abduction, Hip Adduction, Hip extension (prone),
Internal hip rotation, External hip rotation
Recommendations:

Exercises must be done without pain (or increase of current pain)

Patient can realize exercises at home, only if the therapist is sure that the application of
exercises is correct !

| Koleva & ET Avramescu Eds, 2017 Page 271



Grasp and Gait REHABILITATION (bases)

3.9. DISTAL FEMORAL FRACTURE

FEMUR SHAFT FRACTURES

Fractures of the femoral shaft often result from high energy forces such as motor vehicle
collisions. Complications and injuries associated with midshaft femur fractures in the adult
can be life-threatening and may include hemorrhage, internal organ injury, wound infection,
fat embolism, and adult respiratory distress syndrome. Femoral shaft fractures can also
result in major physical impairment due to potential fracture shortening, malalignment, or
prolonged immobilization of the extremity with casting or traction [2]. The art of femoral
fracture care involves a balancing act between anatomic alignment and early functional
rehabilitation of the limb.

DISTAL FEMUR FRACTURES

Defined as fractures from articular surface to 5 cm above metaphyseal flare.
Two types of mechanisms are described:

> In young patients - high energy with significant displacement,

>  older patients - low energy in osteoporotic bone with less displacement.

Descriptive classification — supracondylar or intercondylar;

AQOTA classification:

A: extraarticular,

B: partial articular - portion of articular surface remains in continuity with shaft, or: 33B3 is in
coronal plane (Hoffa fragment),

C: complete articular - articular fragment separated from shaft.

Non-operative Treatment. hinged knee brace with immediate ROM, NWB for 6 weeks

Operative treatments includes: open reduction internal fixation, retrograde IM nail, distal
femoral replacement
Surgical techniques:
v ORIF Approaches (anterolateral, lateral parapatellar, medial parapatellar,
medial/lateral posterior);
v" Blade Plate Fixation;
v" Dynamic Condylar Screw Placement;
v" Locked Plate Fixation;
v" Non-fixed angle plates;
v" Retrograde interlocked IM nail.
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COMPLICATIONS
+ Symptomatic hardware
o lateral plate -
pain with knee flexion / extension due to IT band contact with plate;
o medial screw irritation:
excessively long screws can irritate medial soft tissues
determine appropriate intercondylar screw length by obtaining an AP
radiograph of the knee with the leg internally rotated 30 degrees
+ Malunions:
o most commonly associated with plating,
o functional results satisfactory if malalignment is within 5 degrees in any plane;
+ Nonunions: treatment with revision ORIF and autograft indicated (consider
changing fixation technique to improve biomechanics).

REHABILITATION must be initiated ASAP after the operation.
Hospitalization in the PRM Department / Clinic after surgery

PATIENT COMPLAINTS

Moderate pain and stiffness in the right tight (tight muscles); reduced mobility.
Difficulties in activities of daily living (ADL) — transfers and self-service.
Impossible autonomic gait.

CLINICAL EXAM:
v" Limited range of motion of the correspondent lower extremity.
v" Splint for the right tight & knee;
v' Exam of the post-operative cicatrix — presence of complications.

FUNCTIONAL ASSESSMENT
v" reduced length of the operated leg — absolute & relative length,
v’ post-operative cicatrix — complications;
v KINESIOLOGICAL ANALYSIS:
v’ Goniometry ;
v Exam of ADL : difficulty and pain during movements in bed, standing, impossible
gait or possible with assistant and with / without technical aids — walker or crutches;

GLOBAL EVALUATION OF THE REHABILITATION POTENTIAL - poor, limited , good,
very good.

ICF assessment:

v" Impairments of body functions - leg pain, muscle weakness, and restricted
hip, knee & ankle ROM;
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v" Changes of body structures;

v" Activity limitations — impossible walking , problems with self-service of the
legs;

v' Participation restrictions - reduced autonomy in ADL;

v" Decreased level of function.

Q Impossible or possible evaluation of the physical performance.

CONSIDERATION OF CO-MORBIDITIES OF THE PATIENT, especially Ischemic heart
disease, arterial hypertension, cardiac and respiratory insuffitiency; cerebro-vascular
disease.

REHABILITATION PROGRAMME
GOAL - functional reeducation & functional recovery.
TASKS:

recovery of the stability and mobility of the lower limb joints,

restoration of the muscle and ligament balance, accentuating on muscles around the
tight and the knee joint; keeping the leg in the economic limb biomechanics;
pain control;

control of the cicatrix;

control of joint ROM;

control of possible complications;

education of transfers,

normal gait recovery with correction of eventual abnormal walking scheme;
ADL (activities of daily living) training;

amelioration of autonomy in everyday life;

psycho-emotional stimulation

amelioration of the health-related quality of life.

METHODS:

v

NSANENENEN

AR

drugs - Sintrom - decreasing schema; Xarelto; analgesics,

patient’s education;

Verticalization and training of the balance,

stabilization of the posture (activity modification),

Pre-formed modalities: low frequency pulsed magnetic field; IFC, DO;
cryotherapy - for the distal part of the tight and for the knee joint (cryo-massage and
cryo-kinesitherapy);

massage - classic massage (relaxing for the anterior group of muscles of the tight);
Post-isometric relaxation (PIR) for the ilio-psoas muscle, the rectus femoris
muscle and soleus muscle;
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v' Individualized kinesitherapeutic programme - correct posture of lower limb,
analytic exercises for tight muscles especially for vastus medialis and vastus lateralis
muscles, lower limb joint mobilization (passive, assistive active and active range of
motion exercises), stretching and strengthening in all muscles of the lower limb
(accentuating on muscles around the knee joint), gait training with supporting walker,
after — with two crutches, training of gait up-stairs and down-stairs.

v' Ergotherapy & ADL training.

Example

General KNEE CONDITIONING PROGRAM

After surgery

Aim - to stimulate the patient to return to daily activities

Strengthening exercises

Flexibility exercises — stretching the muscles for restoration of ROM and prevention of future injuries

Target muscles:
v" Quadriceps (front of the thigh);
v Hamstrings (back of the thigh);
v" Abductors (outer thigh);
v Adductors (inner of the thigh);
v" Gluteus medius & maximus (buttocks).

Length of the program - 4-6 weeks
After that — maintenance program for lifelong protection of knees (2 — 3 days a week)

Structure of the procedure: Warm-up, Stretch, Strengthening exercises, Stretching exercises.

Do not ignore pain
Ask questions — to be sure that the exercise is well done

Stretching exercises
o Heel cord stretch
o Standing quadriceps stretch
o Supine hamstring stretch

Strengthening exercises
» Half squats
Hamstring curls
Calf raises
Leg extensions
Straight leg raises
Straight leg raises (prone)
Hip abduction
Hip adduction
Leg presses
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3.10. FRACTURE OF THE TIBIAL PLATEAU

REHABILITATION PROGRAM IN A PATIENT WITH SURGICAL
TREATMENT OF EPI-METAPHYSEAL PROXIMAL SCHATZKER VI
FRACTURE OF THE TIBIAL PLATEAU

1. Epi-metaphyseal proximal Schatzker VI fracture of the tibial plateau

Low and high-energy fractures of the tibial plateau (a complex group of injuries that involve knee - one of
the major weight-bearing joints in the human body) present a spectrum of soft tissue and bony injuries that
account for 1.3% of all fractures and affect young adults or the ‘third age’ population, males more
commonly than females.

The Schatzker classification system for the tibial plateau fractures is most commonly used and is based on
the location and extent of the fracture and associated depression of the bone. Type VI fractures are
bicondylar fractures with dissociation of the diaphysis from the metaphysic (distal oblique metaphyseal /
shaft fractures) and are the most challenging subgroups, with an incidence ranging from 20-40% of all tibial
plateau fractures. These complex injuries produced by high-energy trauma can produce permanent
disabilities. One-third of type VI fractures are open, and frequently (86%) there is extensive soft-tissue
injury with increased risk of compartment syndrome, postoperative inflammation, wound problems and
infections. Various surgical approaches and fixation techniques have been developed to treat Schatzker
type VI fractures. Open reduction and internal fixation (ORIF) treatment is the gold standard. Limb
alignment and restoration of articular congruity and stability, allowing early knee motion, are the main goals
of complex treatment.

2. Role of complete diagnosis / assessment (etiopathogenical, clinic, laboratory - screening
laboratory, imaging examination and functional assessment):

a. The etiopathogenical and clinical assessment included:

o usually, the Schatzker type VI fractures are seen in road traffic accidents (the most common
mechanism of injury), work-related accidents, fall from a height, higher-energy trauma in sports, the
osteoporotic bone, with low-energy injurie.

The mechanism of injury is believed to be a a combination of axial loading and bending forces resulting in
several fracture patterns, the most common being either a multifragmentary wedge fracture or articular
surface depression. The magnitude of the force determines both the degree of fragmentation and the
degree of displacement.

o general physical state and local examination (system examination including skin and sensory
evaluation); musculoskeletal examination — somatoscopic exam, appreciation of the range of motion and
manual muscle testing of the all uninjuried lower limb joints; immediate, severe pain is typically the first
symptom; decreased knee function; the soft tissue surrounding the knee joint - bruising, swelling around
the knee, tenderness, knee deformity (joint may look "out of place"), open wounds; inability to stand or walk
on the injured leg; pain is worse when weight is placed on the affected leg; limited bending of the joint; gait
exam, pace and dynamics; it cannot be tested in most cases as the joint may be swollen, painful, fractured
or dislocated; assessment of neurovascular status of the limb - the nerve and blood supply to injured leg
and foot; the presence of distal pulses does not exclude an arterial injury.

b. Imaging examination

o X-rays (anteroposterior, lateral and oblique views) - provide clear images of bone; can show
whether a bone is intact or broken, the type of fracture and where it is located within the tibia;

o Computerised tomography (CT) scanning - allows more detailed examination of the bony; has

been shown to increase the accuracy of fracture classification and surgical planning;
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o Magnetic resonance imaging (MRI) scanning - is an effective diagnostic tool for ruling out
internal derangement of the knee; is useful if ligamentous or other soft tissue injuries are suspected. It is
important to have a high index of suspicion for vascular injuries, especially in cases involving a high energy
mechanism. Functional assessment

o the VAS - Visual Analogue Scale (from 0 to 10, 0 = absence of pain and 10 = maximum pain score,
other values between 0 and 10 is directly proportional with the intensity of pain, depending on the individual
pain threshold);

o the Knee Injury and Osteoarthritis Outcome Score (KOQOS);

o the Lower Extremity Functional Scale.

3. Rehabilitation program (RP)

Correct management includes surgical treatment and rehabilitation program, after intervention. The goals of
surgical treatment are anatomical reconstruction of the joint surface, restoration of the limb axis, fixation
spanning the metaphyseal comminuting and further minimization of morbidity to an already traumatized soft
tissue envelope.

Objectives of RP:

o relief of symptoms; painful status control;

o improvement of the affected joint (full extension and 90° of flexion, as soon as possible) and ensure
bone and joint survival;

o regain the important functions of knee (muscle mass gain, improved motor control, adhesions
preventions, knee stabilization) to restore gait;

J improvement of quality of life (returning to full function with a painless mobile knee and maintaining
independence in all activities of daily living).

Methods of RP:

o non-pharmacological modalities:

o educational - restricted patient weight bearing with the use of crutches, walker or cane, dietary
(weight reduction), addressing known risk factors (smoking, alcohol abuse, monitor steroid use), rest
(activity modification, to restrict patient physical activity);

o knee orthosis - long-leg splint for 2 weeks after the operation, than hinged brace with ROM 0-90°
for 6 weeks; brace during sleep for 6 weeks;

o kinetic measures, especially after orthosis removal:

. range-of-motion (ROM) exercises, for all joint of both lower limbs;

. progressive weight bearing (PWB) should begin at 6 - 8 — 12 weeks, depending on the stability of
the fixation and the state of the soft tissues, with full weight bearing (FWB) by 12 weeks; high-energy,
unstable fracture patterns are best kept non weight bearing (NWB) until signs of union are visible, usually
around 8 to 12 weeks postoperatively;

= strengthening exercises;

] proprioception exercises;

. gait training - using appropriate assistive devices;

. functional activities — to prevent complications of inactivity and bed rest;

o physical therapy provides only symptomatic control and also does little to alter disease

progression, can be used to stimulate bone growth (thermotherapy — cold packs and electrotherapy -
magnetodiaflux, TENS, interferential current, ultrasound, whirlpool, electrical stimulation);

o) massage - classic and special massage, particularly for soft tissues;

o) occupational therapy — teaching how to do ADLs, to rebuild general endurance;
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o pharmacological modalities - analgesics, narcotic pain medication, nonsteroidal anti-inflammatory
drugs, blood thinners.
Components of rehabilitation program are mentioned in Table 1.

4. Communication with patients

a. Preoperative

o Early infection (wound dehiscence and wound healing problems) and later (secondary knee
osteoarthritis, loss of reduction, collapse of articular fragments, malunion and nonunion) complications after
surgery and management modalities / rehabilitation program should be described.

o Patients should be informed about mobilization time, need for assistive devices, and possible
return to regular life (work).
. It is important to instruct the patient not to overload the fracture site until the bone has regained its

full strength. The resumption of heavy work and sports should be guided by the physician.
b. Postoperative

. Pain, stiffness, weakness and swelling are all barriers to overcome for successful rehabilitation.
Pain after surgery is a natural part of the healing process.
o It is important to consider patient factors, particularly their ability to use a temporary immobilization

device and their compliance with exercise regimes. If the bone was fractured in many pieces or the bone is
weak, it may take longer to heal, and it may be a longer time before doctor recommends motion activities.

o Postoperatively it is important to start early ROM exercises, because it has been shown that long
term immobilization can cause decreased function of the knee joint.
o Patient / family education should include importance of maintaining NWB and progression of WB

as appropriate, safety with assistive device as well as instruction in home exercise program.

Table 1. Components of the rehabilitation program applied for patients

after surgical intervention

Objective Rehabilitation components

7 - 14 days (weeks 1 and 2) = Acute care period

1. | Relieving 1. Bandage and elevate posture - 0° knee extension;
any pain, 2. Cryotherapy - several times a day the patient has an ice
swelling treatment
and 3. Pain medication

inflammatio | 4. At two weeks, the dressings were removed, the sutures were
n removed.
5. Long-leg splint for 2 weeks after the operation; brace during

sleep for 6 weeks;

2. | Restore / 1.Continuous passive motion (CPM) machine; ROM to increase

consolidate | from 159 to 70°

the ROM of | 2. Active assistive range of motion (AAROM) exercises, as incision
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lower limbs | healing allows; gentle bending of the knee in the brace, as far as
the patient can go with no pain, many repetitions at a time (tens
of repetitions)
3. Initiate patella mobility drills full passive /active knee range of
motion exercises
4. Bed ROM exercises of all other joints of both lower limbs
3. | Restore / Operated lower limb
consolidate | 1. Isometric contraction exercises in lying (Quadriceps setting)
the 2. Stretching - passive and active (hamstring and calf muscles)
strength 3. Multi-plane open kinetic chain straight leg raising
muscles Opposite lower limb and upper extremities
1. Exercises that involve the entire lower limb; putting a towel
under the knee of a straight leg, and trying to press down on it -
straightening the leg;
2. Exercises used of Theraband or weights
4. | Maximizing | 1. NWB gait training with walker or crutches
patient 2. Maintain NWB on the affected leg with assistive device (walker
independen | or cruntches)
ce on activity of daily living modification, transfers and short
distance ambulation
14 - 28 days (weeks 3 - 4) post surgical intervention
1. | Control 1. Brace for 6 weeks in full extension; hinged knee brace;
edema 2. Gentle lower limb massage
2. | Consolidat | 1. All previous ROM exercises
e ROM of 2. AAROM /passive range of motion (PROM) of the knee joint - 90°
limbs flexion in 4 wks
3. | Consolidat | 1. Initiate global lower extremity stretching program
e the 2. Manual Muscle Testing of joints proximal and distal to the knee
strength 3. Multi-plane ankle strengthening, quad sets and SLR (without
muscles weights)
and 4. Manual lower extremity PNF (proprioception neuromuscular)
restore patterns- Kabat diagonals and EMG biofeedback quadriceps
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motor 5. Upper extremities and univolved lower limb exercises for

control strength (isometric and isotonic contraction of hip and knee

muscle, closed kinetic chain multi-plane hip strengthening, body

strengthening)

Gait 1. Ability to maintain balance with NWB using an assistive device

training 2. Reassess gait, balance activities

5 - 8 weeks post surgical intervention

Control edema

1. Gentle retrograde lower limb massage

2. Brace for 6 weeks in full extension

2. | Consolidate the 1. All previous ROM exercises
ROM of lower 2. Normal patellar mobility and tibial-femoral mobility once
limbs fracture is healed

3. | Consolidate the 1.All previous muscle strength exercises must performed
strength muscles | 2. Resistive exercises in sitting position
and endurance 3. Stationary bike program

4. | Balance and 1. Continue proprioception training

proprioception,

gait training

2. Assess as appropriate in uninvolved leg, and in involved
leg once beginning weight bearing or as appropriate

3. Balance on the involved lower extremity is equal to the
uninvolved lower extremity, using single leg stance time to
measure.

4. Begin PWB gait at 25% of body weight and increase by
25% approximately every 3 days. May progress to one
crutch at 7 weeks as tolerated, gradually wean off of

crutches by week 8

After 8 weeks post surgical intervention

1. | Maximize Increase flexion to within normal limits; may remove brace for
ROM of sleep at 8 weeks
lower limbs

2. | Maximize 1. Exercises that work the muscles while in standing are most
balance and | effective for improving balance, walking and stair climbing
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propriocepti | 2. Theraband strengthening in closed kinetic chain (stand on

on involved leg and perform hip flexion / extension / abduction /
adduction with uninvolved limb)

3. Advance stationary bike program; begin treadmill walking and
elliptical trainer; 4. Assess as appropriate in uninvolved leg, and

in involved leg once beginning weight bearing or as appropriate

3. | Gait training | 1. Continue previous gait training

on surfaces, | 2. Normalize gait pattern (FWB - start at 25%, progress up to
level, hills, 100% by week 10)

stairs 3. Initiate closed kinetic chain exercises, progressing bilateral to
unilateral

4. Avoid running and impact activity

4. | Maximize 1. Independent transfers, ambulation and reciprocal stair
patients’ climbing
functional 2. Exercises that simulate the specific everyday activities of daily

independenc | living and any recreational activities that patient may want to
e return to

3. Home exercise program

o stretching
o Theraband strengthening exercises
o gym strengthening-beginning bilateral progressing to

unilateral (leg press, heel raises, hamstring curls, squats, lunges,

knee extensions —progressing to full range)

o bilateral plyometric activity progressing to unilateral as
tolerated
o cardiovascular training, and flexibility.
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3.11. BIMALLEOLAR FRACTURE

REHABILITATION PROGRAM IN A PATIENT WITH SURGICAL TREATMENT
OF BIMALLEOLAR FRACTURE BY OPEN REDUCTION AND INTERNAL
FIXATION

1. Bimalleolar fractures

The upper part of the ankle joint comes from the tibia and the fibula. The ends of these bones are called
malleoli. Ankle fractures are the most common fractures involving joint and occur when the malleoli are
broken. Bimalleolar fractures are more common in women, people over 60 years of age, and patients with
existing comorbidities. The prevalence of such fractures has increased over the last two decades in both
young, active patients and the elderly people.

It is very important in all the ankle fractures that a definitive diagnosis is made based on clinical evaluation
of history, mechanism of injury, degree of immediate disability and obtaining proper radiograph to
demonstrate lesion. Most ankle fractures are complex injuries that are difficult to manage. A bimalleolar
fracture is a debilitating injury, especially if the fracture is unstable and has the potential to produce
significant long-term disability and complications in the form of pain, instability, and early degenerative
arthritis. The treatment of choice for an unstable ankle fracture is open reduction and internal fixation
(ORIF). Slight variation from normal alignment of joint is incompatible with adequate function. Therefore it is
essential to obtain anatomic reduction and stability following such fracture. Recently, emphasis has been
placed on functional outcome and rehabilitation. Faster return of function and return to work are related to
rehabilitation strategy.

2. Role of complete diagnosis / assessment (etiopathogenical, clinic, laboratory - screening
laboratory, imaging examination and functional assessment):

The etiopathogenical and clinical assessment included:

The bimalleolar fractures are most often occurred during a:

road traffic accidents,

slip while walking or getting down from stairs,

fall from a height,

¢ twisting injury in sports.

There are two different mechanisms of injury. One occurs with a twisting mechanism where the body
rotates around the foot, and the other occurs with a crushing mechanism following an impact to the foot (a
motor vehicle accident). Great majority of ankle injuries are caused by indirect violence.

O O O @& O

o general physical state examination (system examination including skin and sensory evaluation);

o) musculoskeletal examination — somatoscopic exam, appreciation of the range of motion and
manual muscle testing of the all uninjuried lower limb joints;

o immediate, severe pain is typically the first symptom; it is accompanied by bruising, swelling,
tenderness, joint deformity;

o inability to weight bear, although patients do sometimes walk on ankle fractures;

o) assessment of neurovascular status - sensation over the dorsal and plantar surfaces of the foot,

measuring capillary refill in all digits, and palpating the distal pulses;
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o gait exam, pace and dynamics; it cannot be tested in most cases as the joint may be swollen,
painful, fractured or dislocated.

d. Imaging examination

o X-rays (anteroposterior, lateral and mortise views can be taken; for the mortise view, the foot is
rotated about 15° internally; if one injury is seen on X-ray, always look for a second) - are used to
determine whether the malleoli are broken and whether the bones are displaced and to what degree.

o Computed tomography (CT) scans and MRI scanning - will produce a more detailed, cross-
sectional image of patient ankle and can provide about the severity fracture; are sometimes needed for
fracture diagnosis and assessment of ligamentous or intra-articular injuries.

e. Functional assessment

o the VAS - Visual Analogue Scale (from 0 to 10, 0 = absence of pain and 10 = maximum pain score,
other values between 0 and 10 is directly proportional with the intensity of pain, depending on the individual
pain threshold);

o the WOMAC scale, other quality of life generic scales.

3. Rehabilitation program (RP)

Bimalleolar fracture is considered to be an unstable ankle fracture. Correct management includes operative
treatment and rehabilitation program, after intervention. Surgery usually consists of open reduction and
internal fixation, followed by casting or splinting.

Objectives of RP:

o relief of symptoms; painful status control;

o regain the important functions of ankle (increase dorsiflexion) to restore gait;

o improvement of the affected joint and ensure bone and joint survival;

o improvement of quality of life (returning to full function with a painless mobile ankle and maintaining
independence in all activities of daily living).

Methods of RP:

o non-pharmacological modalities:

o educational - restricted patient weight bearing with the use of a cane or crutches, dietary (weight

reduction), addressing known risk factors (smoking, alcohol abuse, monitor steroid use), rest (activity
modification, to restrict patient physical activity);

o) orthosis — removable boot cast, cast or splint;

o kinetic measures, especially after orthosis removal:

. range-of-motion (ROM) exercises, for all joint of both lower limbs;

. progressive weightbearing should begin at 8 weeks, with full weightbearing by 12 weeks (bone
healing may occur within 10 to 12 weeks);

= strengthening exercises;

proprioception exercises;

gait training - using appropriate assistive devices;

functional activities — to prevent complications of inactivity and bed rest;

o physical therapy provides only symptomatic control and also does little to alter disease
progression, can be used to stimulate bone growth (thermotherapy — cold packs and electrotherapy -
magnetodiaflux, TENS, interferential current, ultrasound, whirlpool, electrical stimulation);

o massage - classic and special massage, particularly for soft tissues;
o) occupational therapy — teaching how to do ADLs, to rebuild general endurance;
o pharmacological modalities - analgesics, narcotic pain medication, nonsteroidal anti-inflammatory

drugs, blood thinners.
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Components of rehabilitation program are mentioned in Table 1.

4. Communication with patients

f. Preoperative

o Early and later complications after surgery and management modalities / rehabilitation program
should be described.

o Patients should be informed about mobilization time, need for assistive devices, and possible
return to regular life (work).

. It is important to instruct the patient not to overload the fracture site until the bone has regained its

full strength. The resumption of heavy work and sports should be guided by the physician.

g. Postoperative

o Pain, stiffness, weakness and swelling are all barriers to overcome for successful rehabilitation;
ankle swelling will generally persist for about 1 year or less. The ankle starts to feel comfortable after 3
months postsurgical intervention.

o Patients with intra-operative evidence of osteoporosis or osteomalacia will be non weight bearing
for an extended period of time (generally 8 - 10 weeks).
o Frequently the patients are placed in a removable cast boot, to maintain the anatomic reduction

and prevent development of tibiotalar joint arthritis. The post operative cast immobilization will not cause
restriction of range of motion of ankle and it aids in better healing of soft tissue.

o It is important to consider patient factors, particularly their ability to use a temporary immobilization
device and their compliance with exercise regimes.
o Patient can drive if the left ankle is fractured by 5-7 days, but much later if it is the right ankle.
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Table 1. Components of the rehabilitation program applied for patients

after surgical intervention

Objective

Rehabilitation components

7 - 14 days (weeks 1 and 2) = Acute care period

1. | Relieving 1. Bandage, splint or cast and elevate posture - the foot and calf
any pain, is elevated;
swelling 2. Cryotherapy - several times a day the patient has an ice
and treatment to reduce inflammation, swelling and pain.
inflammation | 3. Pain medication
4. At two weeks, the dressings were removed and the wound
assessed. The sutures were removed.
5. Removable boot cast (example - Controlled Ankle Motion
Walker Boot)
2. | Restore / 1. Early basic non-weight bearing ROM exercises, after the
consolidate surgical incision has begun healing, usually 10-12 days after
the ROM of | surgery — movement of the ankle out of the removable boot cast
lower limb 3. Bed ROM exercises of all joints above surgical site
3. | Restore / Operated lower limb
consolidate 1. Isometric contraction exercises in lying
the strength | Opposite lower limb and upper extremities
muscles 1. Exercises that involve the entire lower limb
2. Exercises used of Theraband or weights
14 - 42 days (weeks 3 - 6) post surgical intervention
1. | Control 1. Compression stocking
edema 2. Gentle lower limb massage
3. Electro stimulation in calf muscles
2. | Consolidate 1. Active ROM exercise for ankle, subtalar, midtalar joints with
the ROM of pain tolerance - ankle pumps, inversion / eversion, toe
lower limbs crunches, alphabets, figure eights (with ankle brace)

2. Stationary bike - without resistance
3. Should be walking on a treadmill with wean up to 3.5 mph,

after 4 weeks
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3. | Consolidate 1. All previous muscle strength exercises must performed -
the strength isometric exercises for dorsiflexion, plantar flexion, inversion,
muscles eversion.

2. Progressive stretching for dorsiflexion muscles

3. Upper extremities and univolved lower limb exercises for
strength (isometric and isotomic contraction of hip and knee
muscle, body strengthening)

4. | Gait training 1. Partial weight bearing with crutches

2. Full weight bearing in removable boot with or without cane

6 - 8 weeks post surgical intervention

1. | Control 1. Gentle retrograde lower limb massage
edema

2. | Consolidate 1. All previous ROM exercises
the ROM of 2. Grade 1-2 joint mobilizations ankle and subtalar joints
lower limbs 3. Passive ROM exercises into restricted ranges

4. Leg extension, curl, press
5. Stationary bike - without resistance

3. | Consolidate 1. All previous muscle strength exercises must performed
the strength | 2. Wall stretch with knee flexed and extended
muscles 3. Theraband in dorsiflexion / plantar flexion / inversion /
and eversion in open chain
endurance 4. Manual resistance in open chain for dorsiflexion / plantar

flexion / inversion / eversion and multiplanar motions
5. Exercises for intrinsic foot musculature - seated towel toe
crunches, push aways
6. Treadmill with progressive resistance
4. | Gait training | 1. Full weight bearing; removable boot is discontinued
2. Standing heel raise, minisquat, one leg balance on floor

After 8 weeks post surgical intervention

1. | Maximize 1. Exercises that work the muscles while in standing are
balance and most effective for improving balance, walking and stair
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proprioception,
full ankle and
subtalar

flexibility

climbing

2. Theraband strengthening in closed kinetic chain (stand on
involved leg and perform hip flexion / extension / abduction /
adduction with uninvolved limb)

3. Standing balance progress floor - eyes open/closed, level
incline/decline, with knee flexed/extend

4. Standing on one foot or balancing on an stable, then

unstable surface, eyes open/closed

2. | Gait training
on surfaces,
level, hills,

stairs

1. Continue previous gait training

2. Various gait exercises - toe-walking, ascending and
descending stairs

3. Agility gait exercises - lateral shuffles, tandem walking,

lateral stepping, backwards walking

3. | Maximize
patients’
functional

independence

1.Exercises that simulate the specific everyday activities of
daily living and any recreational activities that patient may
want to return to

2. Home exercise program

. Theraband strengthening exercises

o mini squats, toe raises (bilateral and unilateral)

. stretching

. unilateral standing balance (eyes open, eyes closed)

3. Sport and job - specific training; initiate sport specific

drills with gradual return to athletics at or after 16 weeks

Please see video
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3.12. CALCANEUS (HEEL BONE) FRACTURES

REHABILITATION PROGRAM IN A PATIENT WITH SURGICAL TREATMENT
OF CALCANEUS FRACTURE

3.12.1. Calcaneus fractures

Fractures of the calcaneus (heel bone that has an important function of supporting the foot and making
normal walking possible; the joint above the calcaneus, allows the foot to rotate inwards and outwards)
commonly occur after a fall from a height (when the heel is crushed under the weight of the body) or car
accident. Calcaneus fractures are uncommon, can be a painful and disabling quite severe injury; the heel
can widen, shorten, and become deformed. Damage to the articular cartilage covering the joint may cause
long-term complications such as chronic pain, arthritis, and loss of motion.

The calcaneus fractures frequently occur in young adult men (2.4 times more frequently in males than
females) and account for 2-3% of all fractures of the body and 50 - 60% of all tarsal fractures. In females, a
gradual increase in incidence towards the post-menopausal year was described.

The severity of a calcaneus injury depends on several factors (the number of fractures, the amount and
size of the broken bone fragments, the amount each piece is out of place, the injury to the cartilage
surfaces in the subtalar joint, the injury to surrounding soft tissues, such as muscle, tendons, and skin).
Treatment of these fractures may require surgery to reconstruct the normal anatomy of the heel and restore
mobility so that patients can return to normal activity.

3.12.2.Role of complete diagnosis / assessment (etiopathogenical, clinic, laboratory - screening
laboratory, imaging examination and functional assessment):

3.12.2.1.The etiopathogenical and clinical assessment included:

o The calcaneus fractures are most often occurred during a:

fall from a height,

twisting injury to the ankle,

car injury (a force of a head-on car collision, may result in the comminuted fracture),

being the outcome of an ankle sprain,

o a stress fracture caused by overuse, usually seen in athletes.

Similar fractures can result from different mechanisms; generally, the greater the impact, the more the
calcaneus is destroyed.

o O O O

o general physical state examination (system examination including skin and sensory evaluation);

o) musculoskeletal examination — somatoscopic exam, appreciation of the range of motion and
manual muscle testing of the lower limb;

o pain is typically the first symptom:; it is accompanied by bruising, swelling, heel deformity;

o) check the pulse at key points of the foot to be sure that there is a good blood suply to the distal
lower limb (foot and toes);

o) check to see if the patient can move his toes, and can feel things on the bottom of your foot;

o) gait exam, pace and dynamics; patient has the inability to put weight on the heel or walk.

3.12.2.2.Imaging examination
o X-rays (a lateral x-ray and an axillary heel views) - are used to determine whether the heel bone is
broken and whether the bone is displaced and to what degree.
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o Computed tomography (CT) scans - will produce a more detailed, cross-sectional image of
patient foot and can provide about the severity fracture.

3.12.2.3.Functional assessment

o the VAS - Visual Analogue Scale (from 0 to 10, 0 = absence of pain and 10 = maximum pain score,
other values between 0 and 10 is directly proportional with the intensity of pain, depending on the individual
pain threshold);

o the WOMAC scale.

3.12.3. Rehabilitation program (RP)

3.12.3. 1. Non-operative rehabilitation program — see Table 1

Are generally treated conservatively:

o extra-articular fractures - !! exceptions include fractures of the sustentaculum tali with displacement
of more than 2 mm, posterior avulsion fractures, and significant fractures of the calcaneal body;

. calcaneal stress fracture;

o patient with comorbid conditions (diabetes, poor blood flow), elderly patient, concurrent injuries;

o comminuted intra-articular fractures if the pieces of broken bone have not been displaced by the
force of the injury;

o severely comminuted intra-articular fractures;

Objectives of RP:

o relief of symptoms; painful status control;

o regain the important functions of calcaneus;

o improvement of the affected joint and ensure bone and joint survival;

J improvement of functionality (returning to full function with a painless mobile ankle and maintaining
independence in all activities of daily living).

Methods of RP:

o non-pharmacological modalities:

o educational - restricted patient weight bearing with the use of a cane or crutches, dietary (weight

reduction), addressing known risk factors (smoking, alcohol abuse, monitor steroid use), rest (activity
modification, to restrict patient physical activity);

o orthopedic measure - closed reduction may be attempted by plantarly displacing both the forefoot
and the hindfoot to reverse the mechanism of injury, which allows for elevation of the posterior facet;

o short leg casting and no weightbearing for 2 weeks; compressive wrapping to control the swelling
(edema) for 2 to 3 weeks;

o kinetic measures, especially after cast removal:

. range-of-motion (ROM) exercises, for all joint of both lower limbs;

. progressive weightbearing should begin at 8 weeks, with full weightbearing by 12 weeks (bone
healing may occur within 10 to 12 weeks);

. strengthening exercises;

] proprioception exercises;

. gait training - using appropriate assistive devices;

. functional activities — to prevent complications of inactivity and bed rest;

o physical therapy provides only symptomatic control and also does little to alter disease

progression, can be used to stimulate bone growth (thermotherapy — cold packs and electrotherapy -
magnetodiaflux, TENS, interferential current, ultrasound, whirlpool, electrical stimulation); shock wave
therapy in an attempt to get the bone to heal;

o massage - classic and special massage, particularly for soft tissues;
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o occupational therapy — teaching how to do ADLSs, to rebuild general endurance;
o return to demanding job duties — after 4 to 6 months.
o pharmacological modalities - analgesics, narcotic pain medication, nonsteroidal anti-inflammatory

drugs, blood thinners.

3.12.3. 2. Postoperative period — see Table 2.

The most patients need surgical treatment for various types of fractures such as:

o minimally invasive percutaneous screw fixation;

o open reduction techniques and internal fixation may be performed by using medial, lateral or
combined approaches, depending on the extent of injury and the location of the fracture.

3.12.4. Communication with patients

a. Preoperative

o Postoperative pain and management modalities / rehabilitation program should be described.

o Patients should be informed about mobilization time, need for assistive devices, and possible
return to regular life (work).

. Smoking affects both bone and wound healing. With or without surgery, injuried bone may take
longer to heal if patients smoke.

. It is important to instruct the patient not to overload the fracture site until the bone has regained its

full strength. The resumption of heavy work and sports should be guided by the physician.

b. Postoperative

o If the injury is minor, such as a crack in the bone with little muscle damage, patient may be able to
resume normal activities from 3 to 4 months after surgery. If the fracture is severe, however, it may take
from 1 to 2 years before recovery is complete (there will be moderate swelling of the ankle and leg for
about 6 — 9 months).

o The exercises will temporarily increase the foot pain. However, these exercises are an essential
part of the rehabilitation program.

o Common problems that may persist after rehabilitation program are: skin irritation, altered gait
(problems walking on grassy surfaces, hill), pain.

o Despite the best efforts of the doctor and patient, normal foot and ankle motion is rarely regained
after a severe fracture and patients do not typically resume their pre-injury level of function. A patient who is
not very active might tolerate a foot that is not normal.

° Patient may need to wear a heel pad, lift or shoe cup, as weel as special shoes with extra depth in
the toe compartment.
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Table 1. Components of the rehabilitation program applied in non-

operative calcanean fractures

Objective ‘ Rehabilitation components
7 -14 days (weeks 1 and 2) = Acute care period
1 | Relieving 1. Cryotherapy — several times a day the patient has an ice treatment to reduce
any pain, inflammation, swelling and pain.
swelling and | 2. Immobilization. A cast, splint, or brace will hold the bones in injuried foot in proper
inflammation | position while they heal and sometimes in slight eversion. Patient may has to wear a
cast for 6 to 8 weeks — or possibly longer. During this time, patient will not be able to
put any weight on foot until bone is completely healed.
3. Electrotherapy — TENS, dyadinamic current, ultrasound in the foot and ankle
4. Massage - gentle around the soft tissues of the foot and ankle
5. Rest - The affected foot must rest and the patient is not allowed to use the foot.
2 | Mentionthe | 1. Standard mobilization of the opposite lower limb — passive and active ROM
ROM of exercises of toe, leg, ankle, knee and hip (20 minutes / three times / daily)
other joints | 2. Standard mobilization of the hip, knee and toes of affected lower limb
of the lower | 3. Gait without weight bearing in the affected heel bone; teaching how to safely use the
limbs crutche or a cane

15 - 42 days (weeks 3 - 6) = Partial weight-bearing gait

1 | Increase / 1. Daily range of motion exercises aimed at optimizing the amount of motion in the
mention the ankle, subtalar, and transverse tarsal joints
range of motion | 2. Active mobilization of all other joints, in all plans of motion (20 min. / 3X/ daily)
of lower limbs 3. Assisted stretching of any tight muscles around the previous joints
2 | Increase 1. Isometric contraction — bed exercises aimed at mention the strenght of thight and
muscle strength | calf muscles (6 — 10 seconds / contraction; 1 session = 6 — 10 contractions; 6
of lower limbs sessions / daily)
2. The neuromuscular electric stimulation of muscles
3. Isotonic contraction of hip muscles (abductors, flexors, extensors), quadriceps
and calf muscles, with constant low resistance weight tied on the ankle (example -
daily knee extension with sandbags strapped to the ankle, leg press and knee
extension) 3 sets by 10 repetitions / set, daily
3 | Regain the 1. Balancing exercises
balance and 2. Gait with partial weight bearing in the affected heel bone; used the cane in the
proprioception opossite hand

After 42 days = Complete weight — bearing gait

1

Returning to
advanced
activity

1. Flexibility exercises for lower limbs
2. Balancing and proprioception exercises
3. Gait with complete weight bearing in the affected heel bone
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Table 2. Components of the rehabilitation program applied for patients

with surgical intervention

Objective Rehabilitation components

7 -14 days (weeks 1 and 2) = Acute care period

1. | Relieving any | 1. Posture - the foot is elevated with the ankle in the standard neutral position of a
pain, swelling | 90° angle between the foot and the tibia; this position is maintained for up to 72

and hours to reduce postoperative swelling.

inflammation | 2. Cryotherapy — several times a day the patient has an ice treatment to reduce
inflammation, swelling and pain.

3. Cast with ankle in neutral / slight eversion (orthosis is necessary to prevent

gastrocnemius-soleus contracture).

2. | Restore/ 1. Early basic non-weight bearing ROM exercises, after the surgical incision has
consolidate begun healing, usually 10-12 days after surgery, in order to limit the hindfoot

the ROM of stiffness — gentle subtalar active ROM and passive / active assistive ROM toes

lower limb 3. Bed ROM exercises of all joints above surgical site
3. | Restore / Operated lower limb
consolidate 1. Isometric contraction exercises in lying
the strength 2. Stretching into dorsiflexion at MTPs with MTs stabilized
muscles of Opposite lower limb and upper extremities
lower limbs 1. Exercises that involve the entire lower limb, such as squats on both legs at the

same time, or just on one leg, will be prescribed.

2. Exercises used of Theraband or weights

14 - 56 days (weeks 3 - 8) post surgical intervention (sutures are removed at 2-3 weeks)

1. | Control edema | 1. Compression stocking and 2. Gentle scar massage

2. | Consolidate 1. Active ROM exercise in operated foot in all directions may be initiated (tibiotalar,
the ROM of subtalar, midtarsal, toe joints); passive and active assistive ROM forefoot and toes

lower limbs 2. Daily exercises — ankle pumps, alphabets, figure eights, inversion / eversion

3. | Consolidate 1. All previous muscle strength exercises must performed
the strength 2. Progressive resisted strengthening of the gastrocnemius muscles is done by

muscles weighted exercises

3. Upper extremities and univolved lower limb exercises for strength (isometric and
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isotomic contraction of hip and knee muscle, body strengthening)
4. | Gait training Partial weight bearing after 6 weeks — with crutches, cane, walker
9 - 12 weeks post surgical intervention
1. | Regain 1. Progess and monitor the subtalar joints ability to adapt for full weight bearing
balance and 2. Exercise bicycle but no resistance
proprioception | 5. Plyometric exercises
2. | Gait training Gradual increase in weight bearing
3. | Maximize 1. Exercises that simulate the specific everyday activities of daily living and any
patients’ recreational activities that patient may want to return to
functional 2. Home training exercises — exercise bicycle, calf stretching, progressive elastic
independence | band strengthening
After 12 weeks post surgical intervention
1. | Maximize 1. Progess and monitor the subtalar joints ability to adapt for gait on all surfaces
balance and 2. Exercises that work the muscles while in standing are most effective for improving
proprioception | balance, walking and stair climbing — ankle and subtalar isometric / isotonic
strengthening
3. Standing on one foot or balancing on an stable, then unstable surface
4. Soft tissue mobilization — theraband strengthening in all planes
2. | Gait training 1. Various gait exercises - toe-walking, ascending and descending stairs
2. The normal full weight bearing after 12 weeks
3. | Maximize 1.Exercises that simulate the specific everyday activities of daily living and any
patients’ recreational activities that patient may want to return to
functional 2. Home training exercises — calf stretching, exercise bicycle, progressive elastic
independence | band strengthening, single leg stance activities, step-ups stairs, squats

Please see video
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CASE REPORT :
REHABILITATION PROGRAM IN PATIENT WITH KNEE ARTHROPLASTY
Rodica Traistaru, Diana Kamal, Constantin Kamal
Filantropia Hospital — Craiova

O

CASE REPORT
Rehabilitation program in patient
with knee arthroplasty

PI, 68 year old woman with long history of
knee osteoarthritis and bilateral knee replacement

. Personal data

2. Clinical data

s Imagistic data

. Functional data

5. Complete diagnosis

.. Rehabilitation program

Personal data _—
Clinical data

Imagistic data
Functional data

n a w » —

Complete diagnosis
5. Rehabilitation program
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Personal data

Patient Complaints
Moderate pain and stiffness in left knee
Post procedure (total knee arthroplasty) rehabilitation status

ANAMNESIS (history)

Our 68 year old woman has primary degenerative arthritis of the knees and of the lumbosacral spine (in 1998 she
was diagnosed with postural backache and lumbosacral spondylosis).

She has previous history of Hypertension and Ischemic Heart Disease. well controlled with medication.

Onset of pain in the knees was in winter 2002, without apparent reason. She mentioned that her knee alignment is
progressively disturbed and she has much difficulty in walking and climbing stairs. Since 2003. she performed
regular rehabilitation program for knee pain with asymmetrical bilateral knee valgus. In the last 3 years, her
functional status progressively worse and limiting her daily activity level. She has failed the use of nonsurgical
management (activity modification. gait aids, acetaminophen. systemic NSAIDs and selective COX-2 inhibitors,
intraarticular cortico-steroid injections. infiltrations with hyaluronic acid. physical therapy program. bracing and
activity modification). No arthroscopic exam was performed (patient refused this interventional attitude).

The progression of disease occurred over 12 years, generating continuous pain and significant stiff knee disability.

In 2015 PI was diagnosed with severe bilateral knee osteoarthritis., so she was scheduled for right total knee
arthroplasty. in September 2015 and for left knee arthroplasty in May 2016.

She denied any trauma or fall to her knees but she performed daily activities in standing and walking postures in her
professional life.

Personal data
Questions (for assessment detailed answers see next page)

[
1. 'Why is important to mention the knee alignment in female with knee pain?
a. Malalignment of knee axes can generate knee effusion
b. Malalignment of knee axes mainly caused the knee cartilage wear (arthrosis)
c. Itis no important. between two aspects is no conditioning

R=Db

2. Is corect the pharmacological management of Kknee osteoarthritis pain (first acetaminophen, second systemic
NSAIDs and selective COX-2 inhibitors)?

a.  Yes

b. No

c. Itis noimportant the order of the medication
R=a

3. How can explain the knee pain and limitation of movement in our patient?

a. In osteoarthritis all adiacent peripheral nerves are affected

b. Lossof femoral. tibial and pattelar cartilage causes friction between the segmental joints
c. The medication dosage is not adequate

R=Db

4. What is missed significant aspectin our patient (female) anamnesis?
a. The age of her menopausal status

b. The number of her children

c. Her hobby

R=a
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Personal data
Questions’ answers

1. Why is important to mention the knee alignment in female with knee pain?

The cartilage wear (arthrosis) is the most common reason for disorders of the knee joint and it is mainly caused by a
malalignment of the lower limb axe; knee is considered the intermediary pivot of lower limb and has an
important biomechanical role.

2. Is corect the pharmacological management of Kknee osteoarthritis pain (first acetaminophen, second
systemic NSAIDs and selective COX-2 inhibitors)?

High dose acetaminophen is first-line therapy in the pharmacological management of osteoarthritis pain.
Acetaminophen and NSAIDs show equivalence in efficacy*: however. acetaminophen is preferred due to its
decreased risk of side effects such as GI bleeding. congestive heart failure. and renal failure.

3. How can explain the knee pain and limitation of movement in our patient?

Loss of the cartilage causes friction between the joints and leads to pain. limitation of movement and severe
deformities.

4. What is missed ssignificant aspectin our patient (female) anamnesis?

The menopausal status is important for bone resistance. If our patient would have a younger age of menopausal status

she is expose to higher risk for osteoporosis. Osteoarthrosis and osteoporosis are two disorders that sum their
disabiliry on the lower limbs.

1. Personal data

2. Clinical data =

Imagistic data
4. Functional data

w

5. Complete diagnosis

6. Rehabilitation program
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Clinical data

a

Previous bilateral knee replacement (2013)

PI was 1.60 m height and a weight of 68 kg. Pulmonary. cardiac. digestive and urogenital systems were normal in
clinical exam. Mental status was clear. Vertebral spine — lumbar hyperlordosis. back pain. Upper limb joints —
ROM and muscle strength with normal values in accordance with her age. Lower limb with knee asymmetrical
valgus. passively partial correctable to neutral, flexion contracture in right knee, small right knee effusion. Right
AROM -10 to 100 degrees and left AROM -5 to 105 degrees. Both knee crepitus palpable with ROM (active and
passive) and pain along the lateral greater than medial joint line. Right thight circumference measured 10 cm from
the proximal pole of pattela was 2cm less than the contralateral side. MMT values were 4 for great gluteus. +4 for
hip stable muscle. -4 for right quadriceps and 4 for left quadriceps. 4 for posterior limb muscles. Gait was possible
with a front wheeled walker. Neurovascularly of lower limbs were intact.

Actual (2016, postleft knee total replacement)

PI is 1.60 m height and a weight of 63 kg. Pulmonary. cardiac, digestive and urogenital systems are normal in
clinical exam. Mental status is clear. Vertebral spine — lumbar hyperlordosis. back pain. Upper limb joints — ROM
and muscle strength with normal values in accordance with her age. Lower limb with knee minimal valgus.
passively correctable to neutral.

Clinical data

o Skin in prepattelar region with
post intervention scars, without
any pathologic aspects. Right
AROM 0 to 110 degrees and
left AROM 0 to 80 degrees.
Without knee crepitus palpable
with ROM (active and passive).
Pain along the lateral and
medial left knee sides. MMT
values are +4 for great gluteus,
+4 for hip stable muscle. +4 for
right quadriceps and 4 for left
quadriceps. 4 for posterior limb
muscles. Gait is possible with
cane in right hand.
Neurovascularly of lower limbs
are intact. Vital Signs:
temperature 36.8°C, blood
pressure 140/70 mmHg.
rhythmic pulse 72 b/min, 18
respirations / min.
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Clinical data
Questions (for assessment detailed answers see next page)

1. 'Why is atrophy of the thigh muscle typically associated with severe knee osteoarthritis?
a. Because the cartilage is destroyed

b. Because our patient is female in menopausal status

c. Voluntary activation deficits are the source of weakness and atrophy

R

2. Knee range of motion is important for gait rehabilitation ?

a. Yes

b. No

c. Itis abiomechanical parameter that can be ignored in gait rehabilitation program
R=a

3. How can explain the knee flexion contracture in our patient?
a. Medication have adverse effects

b. In severe knee osteoarthritis posture and ambulating are affected
c. Due to her back pain and spondylosis

R=Db

4. What is important to perform MMT (manual muscle testing) for all muscles of lower limb?
a. Forgait are important both extension and flexion kinetic chains of lower limb

b. Forcontrol the knee pain

c. Forchose the AINS medication

R=a

Clinical data
Questions™ answers

1. Why is atrophy of the thigh muscle typically associated with severe knee osteoarthritis?

Muscle weakness and atrophy have been correlated with slow walking speed and knee disability. Voluntary muscle
activation deficits are the source of weakness. It can results from pain, effusion. joint damage. They are
described a failure of recruiting all available motor units and a reduction of the maximal motor unit number.

2. Knee range of motion is important for gait rehabilitation ?
For a normal gait any patient with knee replacement must have minimal 90 degrees in flexion. This value is necessary
for ambulating in any type of surface.

3. How can explain the knee flexion contracture in our patient?
The loss of extension is detrimental to the function and stability of the knee joint. In severe knee osteoarthritis more
patients present this abnormal postural alignment in association with valgus or varum.

4. What is important to perform MMT (manual muscle testing) for all muscles of lower limb?

All rehabilitation program for gait in patient with knee arthroplasty take into consideration the global kinetic
exercises, after analytic kinetic program. The kinetic muscle chains of the lower limb — for extension and for
flexion — are very important for independence ambulation. so previous kinetic program must do the MMT.
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Personal data
Clinical data

Imagistic data

.. Functional data
Complete diagnosis

.. Rehabilitation program

Imagistic data
|

o Previous bilateral knee replacement (2013)

Knee RMN before surgical intervention - no images for lesions of the ligaments or meniscal fibrocartilage tears.
moderate amount of articular effusion, specific findings of diffuse femoraltibial arthritic abnormalities,
predominant in the medial joint compartment.

Lumbosacral spine X-ray showed spondyloarthrosis, reduced regional lordosis, and reduction in the infersomatic
spaces.

Kuees X-ray showed signs of severe gonarthrosis (Significant joint-space narowing, osteophytes, loss of bony
architecture, subchondral sclerosis and cyst formation. lateral subluxation of tibia on the femur in both sides).

o Actual (2016, post left knee total replacement)

Knees X-ray showed the tofal knee replacement, in both sides - cemented tofal non-constrained endoprosthesis
(bicondylar).
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Imagistic data
Questions (for assessment detailed answers see next page)

[
1. Whatis the position of studied patient for which we have the following image?
a. A supine non—weight-bearing anteroposterior (AP) radiograph in extension
b. A lateral radiograph in flexion
c. Arest position for arthroscopic exam
R=a

2. The imagistic findings observed in the patient image are specific for?
a. Occult fractures

b. Degenerative arthritis and subluxation of the tibia on the femur

c. The femoral condyles and soft tissue lesions

R=D

3. The imagistic findings of last Knees X-ray can suggeted the type of used endoprosthesis ?

a. Yes

b. No

c. Itis an incorrect knees X —ray
R=a

4. Is RVMIN examination essential for our patient?

a. Yes
b. No
c. Itis possible to performe if the patient inssurance is complete and extended
R=Db,c

Imagistic data
Questions’ answers

1. What is the position of studied patient for which we have the following image?

In knee osteoarthrosis is indicated reproducible radiographs in a systematic manner. Comparison with attention the
affected and unaffected knees helps to document even subtle radiographic changes. A standard AP view with the patient
standing in extension with his or her body weight evenly distributed on both legs is commonly obtained.

2. The imagistic findings observedin the patient image are specific for?
The history, physical examination. and plain radiographs are all that is required to make the appropriate diagnosis.
More than 85% of individuals older than 65 years have radiographically detectable osteoarthritis.

3. The imagistic findings of last knees X-ray can suggeted the type of used endoprosthesis ?

Actual modern knee endoprostheses are basically classified into the following types: single endoprosthesis (unicondylar
or mono-sledge) and total endoprosthesis (bicondylar) - non-constrained (the surfaces of the joint are replaced while
largely preserving the patient's own ligament structures, without any mechanical connection between the thigh and the
shin section of the joint) and constrained (a cone-shaped connection stabilizes the joint whose ligament structures could
not be fully preserved).

4.Is RMIN examination essential for our patient?

Typically. the earliest loss of cartilage is in the 30- to 60-degree flexion zone and thus is easily overlooked with
radiographs obtained in full extension. Symptoms of joint-line pain and a loss of cartilage clear space by 2 mm or more is
likely to be due to chondrosis rather than meniscal pathology. So.in our patient knee X-ray is an essential examination.
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1. Personal data
2. Clinical data

s Imagistic data
Functional data Y

;. Complete diagnosis
o. Rehabilitation program

Functional data

We assess,in accordance with ICF:
« impairments of body functions - pain, muscle weakness, and restricted knee flexibility;
+ changes in body structures - the new joint has damaged several proprioceptors because of:
+ capsular excision,
+ injured some muscles because of splitting or detaching them., followed by suturing and reattaching them;
+ activity limitation - limited walking ability and problems with putting on socks and shoes;
* participation restrictions - reduced participation in leisure activities and in household chores;
+ the changes in the patient’s level of function over the knee replacement.

We used:
+ easily reproducible physical performance measures for activity limitation and participation restriction
+ 6 Minute Walk = 420 meters before intervention; 260 meters postintervention (after first rehabilitation program)
* Timed Up and Go = 18 seconds before intervention; 20 seconds postintervention (after first rehabilitation program)
+ scales for condition-specific health —status measures
* WOMAC (with 3 subscales measuring pain -5 items, stiffness - 2 items, physical function - 17 items;
lower score indicates a better outcome) =78 before intervention; 43 postintervention (after first rehabilitation
program)
* Lequesne’sindex (11 -13 very severe disability; >= 14 extremely severe) =20 before intervention; 7 post
intervention (after first rehabilitation program)
+ SF-36 (the lower the score the more disability - a score of zero is equivalent to maximum disability; the higher the
score the less disability —a score of 100 is equivalent to no disability) =23 before intervention; 75 (after first
rehabilitation program)
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Functional data
Questions (for assessment detailed answers see next page)

1, Although the painful knee joints have been replaced by endoprothesis, previous impairments in body function of
our patient still carry with her?

2. No

b. Yes

¢. Isnoimportant to mention

R=b

2, The changes in body structures that appeared from surgery may explain?
2. Afurther disturbance in the neuromuscular status

D.  Optimal balance and gait

¢. Back pain and hmbar stifness

R=a

3. The final score of the two scales used for our patient - WOMAC and Lequesne’s index - are in concordance for
disability status ?

A Yes

b. No

¢ Itis no possivility to compare the two score scales

R=1

4. How can explain the values of the two tests used in functional assessment - 6 MWD and Timed Up and Go?
2. There are no explanations

b.  The functional stafus is not improved affer intervention

¢ The rehabiitation program for muscular - joint status takes a few weeks after intervention

R=¢
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Functional data
Questions’ answers

1. Although the painful knee joints have been replaced by endoprothesis, previous impairments in body function

of our patient still carry with her?

Yes - minial reduced of left knee ROM and quadriceps muscle weakness. activity limitations. participation restrictions
from having gonarthrosis for 15 years. A compensatory movement pattern may have become a habit after years of
volitional unloading of the painful both limbs, and this problem may sustain after replacement.

2. The changes in body structures that appeared from surgery may explain?
Additionally, the changes in body structures that appeared from surgery may explain the picture of a further disturbance
in the neuromuscular status.

3. The final score of the two scales used for our patient —- WOMAC and Lequesne’s index — are in concordance for
disability status ?

Yes. The potential candidates for total joint replacement are defined as patients who have a summed WOMAC score >
39, clinical and radiographic evidence of OA, and no absolute contraindication to total joint replacement. Lequesne’s
index is an algofunctional index that is used as an outcome measure in clinical trials; a score greater than 12 as an
indicator for considering surgery.

4. How can explain the values of the two tests used in functional assessment- 6 MWD and Timed Up and Go?

Patients' recovering from total knee replacement typically reclaim 3 — 4 month for plateau in strength and functional gains.
The outcome measures chosen for our patient study are common clinical measures and their associated impairments
are theoretically addressable by targeted rehabilitation techniques. in accordance with medical literature data.

. Personal data
2. Clinical data

3. Imagistic data
4. Functional data

5. Complete diagnosis ——
o. Rehabilitation program
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Complete diagnosis

= Previous bilateral knee replacement (2013)
After clinical assessment, we performed lab (complete blood test, liver function tests, urine test). electrocardiogram
and imagistic exam. for complete diagnosis.
Complete diagnosis for our patients is:
Severe primary bilateral gonarthrosis with significant ambulation disability
Mechanical low back pain. Lumbosacral spondylosis.
Hypertension and Ischemic Heart Disease (medication controlled)

Differential diagnosis must take into consideration the following: secondary gonarthrosis, osteonecrosis, rheumathoid
arthritis, knee tumoral, post traumatic knee status.

= Actual (2016, postleft knee total replacement)

Severe primary bilateral operated gonarthrosis. Total bilateral knee replacements with cemented total non-
constrained endoprosthesis.

Mechanical low back pain. Lumbosacral spondylosis.

Hypertension and Ischemic Heart Disease (medication controlled)

| Koleva & ET Avramescu Eds, 2017 Page 308



Grasp and Gait REHABILITATION (bases)

Complete diagnosis
Questions (for assessment detailed answers see next page)

1. What arethe clinical arguments for our patient complete diagnosis?

2. Knee pain that is made worse with activity and is accompanied by stifness and abnormal gait
b.  Clinical maneuvers for ligamentous instability

¢. AROM lmitation

R=4a,c¢

2. The following diagnosis can take into consideration for differential diagnosis in our patient?
a.  Tibial stress fracture associated with osteoporosis

b.  Osteonectosis of distal femoral or proximal tibial platea

¢. Tumoral knee

R=a,b

3. Why our patient is not diagnosed with secondary gonarthrosis?

a. Because all three compartments of knee are affected by denerative joint process
b.  Because she is 68 years old

¢. Because she mentioned a long period of knee pain and disability of lower imb
R=a

4, Wemust mentioned in complete diagnosis all patients disorders? Why?

a. No,it is not an important aspect

b.  Yes, because the disorders have an mportant conditioning for rehabilitation program goals and methods
¢. Yes, butnot important for rehabilitation program

R=Db
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Complete diagnosis
Questions’ answers

1, What are the clinical arguments for our patient complete diagnosis?

Knee pain that is made worse with activity and is accompanied by swelling without frank ligamentous instability is
unlikely to be caused by a tom ligament, infection, fumor, or systemic inflammatory condition. This patient’s
symptoms are mote likely to be related to cartilage injury, such as an onset of degenerative arthritis, readily
appreciated by plain radiographs.

2. The following diagnosis can take into consideration for differential diagnosis in our patient?

Osteonectosis, more commonly seen in 50- to 60-year-old women, is associated with the sudden onset of pain at rest,
painful weight-bearing, and effusions.

Osteoporosis with tibial stress fracture associated would be detected through a careful history and physical examination.
Abone scanand a MRI are nondiagnostic sustained.,

3. Why our patient is not diagnosed with secondary gonarthrosis?

Primary gonarthrosis most frequently affects the three joint compartments. It is bilaterally, but not necessarily
symmetrical, like in our patient. The primary knee arthrosis is a degenetative process on the cartilage. not
previously exposedto pathologic influences .

4, Wemust mentioned in complete diagnosis all patients disorders? Why?

Recovering program for total knee replacement typically reclaim kinetic exercises. In cardiac patient all Kinetic program
must respect the infensity. duration and frequency in accordance with cardiac status.

Also, the back pain (fumbosacral spondylosis) is a real stone in rehabiliation program goals and sessions.

| Koleva & ET Avramescu Eds, 2017 Page 310



Grasp and Gait REHABILITATION (bases)

1. Personal data
2. Clinical data

5. Imagistic data
4. Functional data

5. Complete diagnosis

6. Rehabiliiqiion program —

Rehabilitation program (RP)

1. Objectives of RP in our patient:

* painful status control;

+ controlling the residual inflammatory process;

+ control of joint damage - regaining stability and mobility ofthe lower limb joint. muscle and ligament balance,
restoring balance to the muscle groups serving the entire “knee* complex:

* correcting abnormal walking scheme. with recovery of normal walking;

* keeping the knee in the economy of the limb biomechanics;

* maintenance ofnormal daily activities:

+ maximization of quality oflife.

2. Methods of RP used in our patient:

+ pharmacological modalities - analgesics, chondroprotective drugs

* non-pharmacological modalities:

- educational, dietary and hygienic.

- posture (activity modification).

- physical (thermotherapy - paraffin for hip: electrotherapy - TENS. laser, NMES) - decreased joint swelling and pain
will reduce chances of developing complications during the rehabilitation process:

- massage — classic and special massage (Cyriax) of knees.

- kinetic — correct posture of lower limb, disto-proximal lower limb joint mobilization (assistive active and active range
of motion). stretching and strengthening in all muscles (early quadriceps and hip stable muscles refraining and strength
training), gait training with supporting walker or both canes, then only with one cane when patient up and down the
stairs.
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Rehabilitation program
Questions (for assessment detailed answers see next page)

1. Why it is important the rehabilitation program (RP)in our patient?
a. Because the RP improves the hip ROM

b. Because the RPimproves the upper limb function

¢. Because the RPimproves the lower limb function

R=t¢

2, Why we should respect the kinetic algorithm program in our patient rehabilitation ?
a. Because ROM exercises must preceded the strength exercise

b. Because it is the patient option

¢ Because the osteoarthritis knee is replaced

R=a

3.Is laser therapy an opportune choice in RP for our patient ?
a. No

b. Yes

¢. Itisnoimportant

R=Db

4, The dysfunction in quadriceps muscle is optimal controlled with NMES in our patient?
A Yes

b. No

¢. Itis noimportant

R=a
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Rehabilitation program
Questions' answers

1. Why it is important the rehabilitation program in our patient?

The main aim ofthe operation is to achieve freedom from pain and mobility including restoration of the natural leg axis.
Rehabilitation program s essential to preserve the joint mobility. to counterbalance flexion deformity of the knee,
and above all, to maintain the strength of peri-articular muscles, which assists to improve the joint stability. When
propetly rehabilitated. knee arthritis becomes easier to tolerate, which may allow postponing the surgery.

2. Why we should respect the kinetic algorithm program in our patient rehabilitation ?

Because all osteoarthritis patients with knee replacement follow some kinetic step until obtain optimal gait and function of
lower limb: increase knee range of motion (0-115°), increased dynamic joint stability. muscle strength 4/5-5/5, full
weight bearing per implant status. approptiate balance and proprioception. control of movement and gait
coordination, maximize patients’ mobility and functional independence.

3, Is laser therapy an opportune choice in RP for our patient ?

Yes. Laser therapy is very effective post surgically. reduces inflammation and scar tissue, both of which can restrict range
of motion of knee and, secondary. entire lower limb. Laser therapy is light that penetrates deep into the tissues; it
works both while it is on the body, and after it has been taken off, because it works on the cellular level, without
affecting the prostheses.

4, The dysfunction in quadriceps muscle is optimal controlled with NMES in our patient?

Yes. Recent studies have demonstrated that neuromuscular electric stimulation (NMES) at sufficient intensity can be
combined with volitional exercise to more effectively increase muscle strength and functional performance than
volitional exercise alone. The incorporating high-intensity NMES into a RP in our patient restored optimal the
muscle function and gait scheme.
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CASE REPORT : REHABILITATION PROGRAM IN A PATIENT WITH RUPTURE OF
THE ANTERIOR CRUCIATE LIGAMENT (ACL) AND SUBSEQUENT ACL ALLOPLASTY
Ivet Koleva, MD; Borislav Yoshinov, PT
Medical University of Sofia
Clinical base: PRM Department, Saint Thomas Medical Center - Sf, Bulgaria

i Case No 17 |
Coseti 1]

CASE REPORT :

Rehabilitation program

IN a patient

with rupture of the anterior cruciate

ligament (ACL) and subsequent
CL alloplasty

Ivet Koleva, MD; Borislav Yoshinov, PT
Medical University of Sofia
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Version 2- June 13,2017 Saint Thomas Medical Center- Sf,
Bulgaria
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P — ’ R &

Patient : 26 year old man
Patient with operation of the right ACL (alloplastic reconstruction),
after rupture of the anterior cruciate ligament (ACL)
Treated 2015 - 2016 - 2017 ;
In the PRM Department of the University Hospital “St lvan Rilsky”
and the PRM Dept of the Medical Center “St Thomas”

i . Personal data

2 Clinical data

t3 Exams (Lab & Imagery)
i + Functional assessment
's. Complete diagnosis

ts.  Rehabilitation program
i 7. Results of the applied rehabilitation course and recommendations i

Erasmus Plus programme
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PERSONAL DATA
Clinical data
Exams (Lab & Imagery)
Functional assessment
Complete diagnosis
Rehabilitation program

Results of the applied rehabilitation course
and recommendations
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-~ | PERSONAL DATA |

Patient Complaints

Moderate pain in the right knee and stiffness of muscles around it.

Increase of patient's complaints at the end of the day and after physical activity.
Post procedure (ACL alloplasty) rehabilitation status (2015).

Difficulties in long time mobility,

decrease in autonomy in activities of daily living (ADL).

Painful movement of the right knee and gait.

ANAMNESIS (history)

hospitalization in OT Clinic — 2015

Operation of the right knee — alloplasty of the anterior cruciate ligament
(consequence of a fall during bicycling).

The patient realized most of 5 rehabilitation courses and

actually he has the full ROM of the knee joint.

Co-morbidities:

Cystic formation in the fossa poplitea of the left knee (the healthy knee)
Lumbar ostheochondrosis.

COR

1. Personal data
2. CLINICAL DATA
» Exams (Lab & Imagery)
« Functional assessment
5. Complete diagnosis

¢ Rehabilitation program

. Results of the applied rehabilitation course
and recommendations

- Erasmus+
(|
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e e — ——

[CLINICAL DATA /

CLINICAL ASSESSMENT OF THE PATIENT :
* Age - correspondent with the real.
* Thorax:
® Pulmo - vesicular respiration, without crepitations.

® Cor - rhythmic cardiac activity with normal frequency, RR 120 /60 mm Hg, Pulsus = 62 beats per
minute.

* Abdomen: soft, no painful. Hepar & lien — non palpable.
* Neurological exam:
vertebral syndrome with parvertebral muscle spasm, limitations of the lumbar spine ROM.
*+ radicular syndrome L 5 bilaterally (S>D), with hypoesthesia L5 and knee hyporeflexia.
* Orthopedical exam:

4 Upper limbs and left leg: ROM of joints and muscle strength with normal values.
v Limited range of motion of the right knee joint.
v Post-operative cicatrix— without complications.

2015 - 2017 Erasmus Plus programme | n

1. Personal data

2. Clinical data

s EXAMS (Lab & Imagery) >
«. Functional assessment

5. Complete diagnosis

& Rehabilitation program

7. Results of the applied rehabilitation course
and recommendations

- Erasmus+
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Erasme: Ple: programme ] I

Ere e g | i

| Koleva & ET Avramescu Eds, 2017 Page 319



Grasp and Gait REHABILITATION (bases)

M = ——
“OR
e = ,/” o o
COI
L]
Y %1
— » ’
COIl
MRI- T1_se_cor_320
Erses: i programme |

| Koleva & ET Avramescu Eds, 2017 Page 320



Grasp and Gait REHABILITATION (bases)

| Koleva & ET Avramescu Eds, 2017 Page 321



Grasp and Gait REHABILITATION (bases)

“="MRI- T1_grm_Cor_§ = COR

Erasmus Plus programme

. Personal data

2. Clinical data

s Exams (Lab & Imagery)

s FUNCTIONALASSESSMENT - >
5. Complete diagnosis

. Rehabilitation program

7. Results of the applied rehabilitation course
and recommendations
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FUNCTIONAL ASSESSMENT

KINESIOLOGICAL ANALYSIS:

o Goniometry of the right knee joint
=S 0-0-165
o vertebral syndrome with paravertebral muscle spasm, limitaions of the range of motion of the lumbar spine.

o good rehabilitation potential

U ICF assessment:

« impairments of body functions - knee pain, muscle weakness, and restricted knee ROM;
» changes in body structures;

+ activity limitation - limited walking & staying ability and endurance;

« participation restrictions - reduced participation in leisure activities, especially sports;

« decrease of the patient’s quality of life.

U Evaluation of the physical performance:
+ 6 Minutes Walk Test (6 MWT)- 450 m —with pain - before rehabiltation; 550 meters after rehabilitation (one week)

2015 - 2017 Erasmus Plus programme

—— = = /
e e COR

1. Personal data

2. Clinical data

s Exams (Lab & Imagery)

s Functional assessment

5. COMPLETE DIAGNOSIS ' >
. Rehabilitation program

7. Results of the applied rehabilitation course
and recommendations
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| COMPLETE DIAGNOSIS

» Before the operation:
RUPTURALIGAMENTUM CRUCIATUM ANTERIUS DEX.

(rupture of the anterior cruciate ligament).

> After the operation:

STATUS POST RECONSTRUCTIONEM

LIGAMENTUM CRUCIATUM ANTERIOR (pro LCA rupturam)
(ALLOPLASTICRECONSTRUCTION OF ACL)

» CO-MORBIDITIES:
Ostheochondrosis lumbalis.
Radiculopathia L5 bilateralis (S>D).

2015 - 2017 Erasmus Plus programme i

COR

. Personal data

2 Clinical data

»  Exams (Lab & Imagery)
+  Functional assessment
5. Complete diagnosis

5. REHABILITATION PROGRAM °
7.

. Results of the applied rehabilitation course
and recommendations
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REHABILITATION PROGRAMME

e GOAL - functional reeducation ofthe knee

TASKS:

» recovery of the stability and mobility of the knee joint, restoration of the muscle and ligament balance,
accentuating on muscles around the knee joint: keeping the knee in the economic limb biomechanics;
+ pain control; control of joint ROM;

+ normal gaitrecovery with correction of eventual abnormal walking scheme;

* ADL (activities of daily living) training; amelioration of autonomy in everyday life;

* psycho-emotional stimulation , amelioration of the health-related quality of life.

METHODS :

drugs - chondral protectors,

patient’s education; posture (activity modification),

electrotherapy-interferential currents, low intensity magnetic field, laser therapy;

cryotherapy - for the hip joint (cryo-massage and cryo-kinesitherapy);

massage - classic massage (relaxing for the anterior group of muscles of the tight; stimulating for vastus
medialis obliquus /VMO/ muscle),

Individualized kinesitherapeutic programme - correct posture of lower limb, analytic exercises for VMO
muscle, post-isometric relaxation for rectus femoris muscle; lower limb joint mobilization (assistive active and
active range of motion), stretching and strengthening in all muscles of the lower limb (accentuating on muscles
around the knee joint, especially the quadriceps), gait training up and down the stairs.

v’ Ergotherapy & ADL training.

v’ Sports activity (swimming).

Erasmus Plus programme ’

AR

<

Personal data

Clinical data

Exams (Lab & Imagery)
Functional assessment
Complete diagnosis
Rehabilitation program

RESULTS of the applied rehabilitation
course and RECOMMENDATIONS ==

FUNCTIONAL ASSESSMENT at the end of the rehab:
o Goniometry of the right knee: S 0-0-180
o 6 Minutes Walk Test (6 MWT) - 550 meters (one week later)

< NOPAIN !!!
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RESULTS OF THE REHABILITATION PROGRAMME
Pain relief;

Amelioration of the range of motion of the knee;
Amelioration of the functional capacity;
Amelioration of the neuro-muscular coordination;
Stabilization of the gait;

Amelioration of the quality of life.

bl 7l i Al 74 7

RECOMMENDATIONS:

Treatment plan after the dehospitalization:
Auto-PT at home: kinesiotherapy every day.
Sports activity: swimmimg.

Next rehabilitation course - after 3 months

- Erasmus+

Project 2015-1-R001-KA202:015230
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ARTERIAL VASCULAR COMPLICATIONS IN A PATIENT
AFTER TOTAL KNEE ARTHROPLASTY DECREASE THE

QUALITY OF POST-OP REHABILITATION

(a case report)

Ivet Koleva *, Borislav Yoshinov , Radoslav Yoshinov
Abstract:
Introduction: Routinely patients with hip or knee arthroplasty are transferred from acute to rehabilitation department at an ever
earlier stage (one week post-op).
The most frequent complications after low leg arthroplasty are: local pain, edema, contracture, tardive calcification, infection,
hemorrhage, pulmonary embolism and deep vein thrombosis. Sometimes unexpected complications can provoke a delay or
even suspension of the rehabilitation.
Aims of the study: The principal objective of the current article is to remind to the wide public the possible presence (and
subsequent care) of other complications, e.g. the lower limb arteritis.
Case presentation: The presented patient is 77 years old male. Hospitalized in our PRM Department one week after operation,
with the objective of post-op orthopedic rehabilitation after total knee arthroplasty (for advanced gonarthrosis - genu varum with
angle 4°). Arterial Echo-Doppler of the lower extremities: Acute thrombosis of the left femoral superficial arteria, and the left
popliteal supra-articular arteria (aneurysm of 30 mm), missing images of retro & supra-articular popliteal arteriae. Urgent
operation was needed for the left leg diagnosed with arteritis: femoro-peroneal distal pontage in the intern saphenous vein with
angioplasty of the distal anastomosis.
Discussion: In every case our goal is to prevent possible complications and to assure a high quality of the rehabilitation.
Conclusion: Vascular complications after joint replacement can be very dangerous for the rehab process. In every clinical case
the PRM & OT medical doctors must be immediately alerted of any concern for complication or significant variation in expected
progression / outcomes

Keywords: knee arthroplasty, complication, arteritis, rehabilitation, physiotherapy

1. INTRODUCTION

The joint replacement (endoprosthesis, arthroplasty) is frequently applied in cases with permanent pain
complaints due to advanced arthrosis, joints deformations and calcifications that do not respond to intra-
articular drug injections or simple physiotherapy [1, 2].

Routinely, patients with hip or knee arthroplasty are transferred from acute to rehabilitation (rehab)
department at an ever earlier stage (one week post-op).

In rehab, major goals are the improvement of range of motion of the knee or hip, improvement of the
‘normal’ patient condition, rehabilitation of the posture and gait, resocialization of patient and restoration of
his / her autonomy in everyday life [3, 4].

The most frequent complications after low leg arthroplasty are indisputably: local pain, edema, tardive
calcification (due to general osteoporosis), infection or hemorrhage; development of joint or muscle
contractures, pulmonary embolism and deep vein thrombosis [1, 3].

Sometimes unexpected complications can occur and provoke an important delay or even suspension of the
normal rehabilitation process. This is the present case.

The principal objective of the current article is to remind to the wide public the possible presence (and the
subsequent care) of rare complications, like the lower limb arteritis [5].

2. PRESENTATION OF CASE

2.1 Patient presentation

The presented patient is 77 years old male. Hospitalized in our PRM Department one week after operation,
with the objective of post-op orthopedic rehabilitation after total knee arthroplasty, for advanced femorotibial
arthrosis - genu varum with angle = 4° (gonarthrosis).

| Koleva & ET Avramescu Eds, 2017 Page 327



Grasp and Gait REHABILITATION (bases)

Details of the operative protocol: Total knee arthroplasty, prosthesis type Smith Nephew TC + without
preservation of the posterior cruciate ligament (PCL) ; femur - size 8, tibial rotatory base — size 8, tibial
plateau - polyethylene 11 mm; Patella arthroplasty (S Celle 29/8). Loco-regional anesthesia (rachis

anesthesia).
Co-morbidities: arterial hypertension; thrombophlebitis, deep vein thrombosis (DVT x 2); pulmonary

embolia; hemorrhoids; cataract; bilateral total hip arthroplasty (right THA — in 2001, left THA — in 2013);
appendectomy.

Fig. 1. Knee endoprostﬁésis

Fig.1. Recent knee endo-prosthesis

Fig. 2. Bilateral hip endo-prosthesis of the same patient
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Patient Complaints:
Excessive pain and stiffness in the left knee and muscles around it; Difficulties in standing up, transfers and
mobility; Reduced autonomy in activities of daily living (ADL); Impossible autonomic gait.
Clinical exam before rehabilitation [6]:
Limited range of motion (ROM) of the correspondent lower extremity; Post-operative cicatrix — with
complications.
ROM of the left knee: active flexion - 75°, passive flexion - 90° (with tolerable pain); active extension was
reduced to 10°.
Manual muscle test (MMT) for muscles around the knee: MMT=3/5 for vastus medialis & vastus lateralis.
Reduced capacity for transfers; Verticalization realized; Reduced capacity for autonomic gait: locomotion is
possible with technical aids (walker) and with an assistant physiotherapist (PT).
Intensive pain — in bed and during movements (VAS=8/10).
Small black spot (necrosis of diameter of 2cm) - present at the surface of the first toe of left foot (fig.3a).
ICF (International classification of functioning) assessment [7]:

> Impairments of body functions — hip pain, muscle weakness, and restricted knee ROM,;

» Changes in body structures;

> Activity limitation - limited walking ability and problems with putting on socks;

» Participation restrictions - reduced participation in leisure activities;

> Decrease of the patient’s level of autonomy.
Biological constants: RR 140/85 mm Hg, frequency — 72 beats/min., saturation — 100 %.
LAB exam: normal Hb, Leuco, Thrombo; ionogram, lipid and glucidic patterns. Transient increase of CRP.
Cardiological consultation (with Electrocardiography, Echocardiography and Doppler): Possible ischemic
P wave, preserved rejection function of the left ventricle.
Venous Echo-Doppler of the lower extremities: without signs of acute deep vein thrombosis (DVT), but
DVT sequelae: residual thrombi (non-occlusive) in arteriae: femoralis communis dextra, femoralis
superficialis, poplitea sinistra.
Arterial Echo-Doppler of the lower extremities: Acute thrombosis of the left femoral superficial arteria, and
of the left popliteal supra-articular arteria (aneurysm of 30 mm), missing images of retro & supra-articular
popliteal arteriae.
Urgent operation was needed for the left leg diagnosed with arteritis: femoro-peroneal distal pontage in
the intern saphenous vein with angioplasty of the distal anastomosis. (Post-op cicatrix in fig.3b)
After the operation: secretion of the operative cicatrix with temperature, sedimentation time 140 mm at
the first hour, C-reactive protein /CRP/ 71,7 mg/L, isolation of colonies of Escherichia coli; antibiotic
treatment with Amoxicillin-Clavulanic acid (Augmentin).
Pain in the left foot and toes (Visual analogue scale - VAS 6/10).
Radiography: osteochondritis of the astragalin dome.
Scanner: Arthrosis, subchondral lesions of the talus dome, no signs of bone infarct.

2.2 PRM program of care [8, 9]
Goal: functional recovery.
Tasks:
% recovery of the stability and mobility of the lower limb joints;
¢ restoration of the muscle and ligament balance, accentuating on muscles around the knee joint;
keeping the knee in the economic limb biomechanics;
control of pain, cicatrix, ROM, possible complications;
education of transfers;

7 X/
L X X4
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/7 X/ 7 /7 X/ /7
LR X X IR X IR X IR S

X/
°e

normal gait recovery with correction of eventual abnormal walking scheme;
ADL (activities of daily living) training;

amelioration of autonomy in everyday life;

psycho-emotional stimulation;

amelioration of the health-related quality of life;

Home adaptations;

Recovery of functionality at home and resocialization.

Methods:

R/
L X4

X/ R/ X/
LXK X4

X/ R/
L X GIR X 4

Antalgic and anti-thrombotic drugs;

patient’s education;

posture (activity modification),

preformed physical modalities: Transcutaneous electroneurostimulation (TENS) for pain relief,
low intensity low frequency magnetic field (MF) for edema reduction.

cryotherapy - for the knee joint (before the massage and the kinesitherapy);

massage — classic massage (relaxing for the rectus femoris muscle; stimulating for vastus lateralis
and vastus medialis),

Individualized physio-therapeutic (PT) programme - correct posture of lower limb, analytic
exercises for vastus muscles; lower limb joint mobilization (active range of motion), post-isometric
relaxation /PIR/ for rectus femoris muscle;

Balance and gait training with supporting walker or two crutches, education in mobility up and
down the stairs.

Occupational therapy (OT) & ADL training.

PT / OT program includes ROM techniques: passive and active mobilizations of the knee joint, passive
mechanotherapy (device Kinetec); proprioceptive training; strengthening (active) exercises for the muscles
of the kinetic chain of lower extremities, analytic exercises for the quadriceps muscle (with special attention
to the two heads vastus lateralis & vastus medialis obliquus); balance and gait training, with technical aids
(walker at the beginning, two crutches, two canes, one cane).

During gait rehabilitation the principle of progressive weight bearing (WB), with restoration of the correct
gait pattern was considered (no WB for the first post-op week, after that — progressive augmentation of the

WB).

2.3 Results of the applied PRM programme and future recommendations
After the rehabilitation, we observed:

AN N N N N N N

Amelioration of the ROM of the left knee: active flexion 95, full extension;
Amelioration of the functional capacity: 10 meters walk test — 6,5 seconds;
Independent stand up and transfers - Timed Up & Go test 5,2 sec;
Independent gait with crutches — in the room and the corridor;

Balance & Gait stabilization;

Decrease of pain in distal parts of lower limbs — Visual analogue scale 2/10;
Revascularization of the operated limb (fig.3c);

Amelioration of the autonomy in ADL.

Treatment plan after the dehospitalization includes: Auto-PT at home: physiotherapy every day at the 3-
th month after the operation; Gait — with crutches; Next rehabilitation course at hospital — 3 months later.
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Fig. 3. Black necrotic spot before operation [a] and sic necrosis after revascularization [c]; Post-operative cicatrix [b & d]

3. DISCUSSION

According to the definition of the European Union of Medical Specialists — PRM Section [1] Physical and
Rehabilitation Medicine (PRM) is an ,independent medical specialty, oriented to the promotion of physical
and cognitive functioning, activities (including environment), participation (including quality of life) and
changes in personal factors and environment. The specialty PRM is responsible for the management of the
prevention, diagnostics, treatment and rehabilitation of patients with health-related disability and co-
morbidity of all ages.

According to the White Book on Physical and Rehabilitation Medicine [1] the basic objective of PRM is
the optimization of social participation and the amelioration of the quality of life of patients. This includes the
aid of the patient to reach possible levels and patterns of autonomy and independence, including
participation in professional, social and leisure activities, part of his human rights [3].

Tasks of PRM are: treatment of existing pathology; reduction of disability; prevention and therapy of
complications; amelioration of functioning and activity; stimulation of patient’s participation in different types
of activities [3, 8, 9].

In orthopedic and traumatologic (OT) conditions, including after orthopedic surgery, during clinical
assessment we accentuate on some analyses: pain (localization, type, intensity — verbal or visual
analogue scale; modifying pain activities); joint stability (including joint position sense) and range of motion
(active and passive); presence of oedema, muscle or joint contractures; evaluation of the muscle force /
muscle insufficiency, motor deficit; analysis of the grasp and gait; mobility (necessity of technical aids -
canes, walking sticks, crutches, walkers, wheelchairs and other devices); fatigue (physical endurance,
necessity of rest during the examination or the functional activity); autonomy in everyday activities (bathing,
dressing, eating, putting shoes on, personal hygiene, need of help in ADL). Evaluation of problems must be
qualitative and quantitative, including: fatigue, motor deficiency, coordination problems (body position, gait,
grasp); pain; conscience for the necessity of technical aids; difficulties in ADL; limitations in functional
mobility [6].
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The complexity of rehabilitation in OT cases imposes the necessity of a holistic approach to the patient —
detailed functional analysis before and after the rehabilitation courses; application of therapeutic methods
of different medical specialties (principally orthopedics and traumatology; neurology and neurosurgery;
rheumatology; PRM) and from non-medical fields (kinesitherapy, sociology, psychology, occupational
therapy). We apply basic principles of the specialty Physical and Rehabilitation medicine [3, 6, 9].

In every stage of the rehabilitation processus we must define precisely the goal, tasks and algorithms of
rehabilitation. In every case our goal is to assure a high quality of the rehabilitation, optimal for the clinical
form of the principal disease or condition, adapted to the age, co-morbidities, capacity and desire of the
concrete patient; with the strategic goal to receive the best result for his quality of life.

4. CONCLUSION

Vascular complications after joint replacement can be very dangerous for the rehab process.

In every clinical case the PRM & OT medical doctors must be immediately alerted of any concern for
arteritis, deep venous thrombosis, pulmonary embolism, infection, excessive oedema, or significant
variation in expected progression / outcomes.
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INTRODUCTION ,nf-am

During last years, there is an ever-increasing frequency of some socially relevant disabling
conditions. On the other hand, the awareness of people of the negative consequences of
unhealthy life-styles, including medical drug abuse, is a fact that cannot be underestimated.
Probably, the combination of the two has provoked a ” back to Nature” orientation in medical
practice, covering a wide range of prevention and rehabilitation procedures, and focusing on
physical modalities (natural and preformed), applied on the human organism: light, heat and
cold, water (including mineral waters), peloids, movement; electric currents, magnetic field,
ultrasound. We observe a process of breaking free of the traditional therapeutic thinking and of
modemizing methods for improving the health of healthy people and a better quality of life of
disabled patients through applying light therapy, thermo- and cryotherapy, hydro- and
balneotherapy, peloidotherapy, kinesiological and manual techniques; electro- and
magnetotherapy, ultrasound therapy, reflexotherapy. Modern health care has adopted the fact,
that in medical practice the “great” medical specialties make a prognosis quo ad vitae, while
physical modalities guarantee the quality of life of patients [1].

/ ‘/

pr lvet KOLEVA, MD, PhD, DMedSc, FEBPRM

According modern concepts [1], the education in the field of medical and
paramedical sciences must include sufficient theoretical knowledge, practical
skills; team work, ethical and bio-ethical issues; and case studies (figure 1).

Fields of
competences

PROFESSIONAL
COMPETENCES

BIO-ETHICS;
THEORETICAL [l PRACTICAL
AL SKILLS CAPACITIES FOR
TEAM WORK

Minimal level of competence
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We consider that the introduction of practical skills and elements of computer-
based technologies is very important for the stimulation of students’ interest
and for the amelioration of the quality of education.

According documents of the European Center for Development of
professional education and training [2] the electronic learning (e-learning) is
‘education and training, mediated by information and communication

technologies, including different formats and hybrid methodologies, like
programming systems, Internet, CD-ROM, education by PC in regime of real
time, and other electronic or interactive devices.”

E-learningis “an application of modern multi-media technologies and Internet,
with the objective of amelioration of the quality of education”[2, 3, 11].

pr lvet KOLEVA, MD, PhD, DMedSc, FEBPRM 50ct 2017, Sofia 5
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Abank with approximately 1000 questions for evaluation of professional competences in
the field of rehabilitation was created [1]. After a tailored approbation we created a
computer-based system, capable to make an automatic structuration and quantitative
evaluation of tests (groups of questions), oriented to different types of staff of the
rehabilitation field (students and workers): doctors — specialists and during specialization in
Physical and Rehabilitation Medicine, students and specialists in Rehabilitation, Medical
Rehabilitation and Ergotherapy, Kinesitherapy [13].

For quantitative evaluation of the level of competence of students (bachelor’s and master’s
degree) trainees we applied series of electronic tests, especially created for the
rehabilitation practice and previously adapted by our team to the role of different members
of the rehabilitation team: medical doctors - PRM specialists; PRM trainees; specialists and
students in Rehabilitation, Kinesitherapy, Medical rehabilitation and Balneology [1, 7, 12,
13].

We effectuated too an exploration of student’s opinion and worker’s opinion on some
organization problems of Bulgarian rehabilitation, presented in other publications [6, 8, 9].

pr lvet KOLEVA, MD, PhD, DMedSc, FEBPRM 5 0ct 2017, Sofia 6
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TPCK - TECHNOLOGICAL PEDAGOGICAL CONTENT KNOWLEDGE

PUNYA MISHRA and MATTHEW J. KOEHLER
Michigan State University - 2006
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Figure 3
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Figure 4
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Fig. Evaluation of professional competences (theorical knowledge and practical skills) of students
in Kinesitherapy — Bachelor’s degree (Module Neurorehabilitation) — percentage of valid answers
of tests (questions and resolution of clinical cases)

pr lvet KOLEVA, MD, PhD, DMedSc, FEBPRM 5 0ct 2017, Sofia 26

45 -— -= -- Profssional compeences—- -—-| —- --_ —-

'

Nuber of stidenty

RESULTS

N

0-25% 25-0% 50-75% 75-90% $0- 100 %

Fig. Evaluation of professional competences (theoncal knowledge and practical skills) of students
in Kinesitherapy - Bachelor’s degree (Module Neurorshabilitation) - percentage of valid answers
of fests (questions and resolution of clinical cases)

privet KOLEVA, MD, PhD, DMedSc, FEBPRM 502017, Sofia 27

| Koleva & ET Avramescu Eds, 2017 Page 347



Grasp and Gait REHABILITATION (bases)

DISCUSSION

Our works represent the first step of the introduction of computer-based technologies in the
education and the evaluation of the theoretical knowledge and practical skills in the
specialties ‘Kinesitherapy’ (bachelor’s degree) and ‘Medical Rehabilitation and Balneology
(master’s degree) in Bulgaria — in the educational processus and the evaluation of some
special disciplines (Physical therapy, Kinesitherapy, Massage, Occupational therapy) and
in clinical disciplines (Clinical Neurorehabilitation, Physical analgesia and Rehabilitation of
the grasp and gait) [4, 7].

Bulgarian students are interested by electronic education (e-platforms and training) and
they evaluate its priorities, as follows: access to interactive multi-media materials, results of
investigations in a lot of scientific applications and information sources form all the world,
possibility of information exchange, potential of knowledge and application of international
standards of education and qualification [6]. They consider the importance of introduction
of this type of education in Bulgarian rehabilitation — with the objective of amelioration of
the quality of care and the quality of life of patients [1, 5, 10].

pr Ivet KOLEVA, MD, PhD, DMedSc, FEBPRM 50ct2017, Sofia 28

We consider that the modernization of didactic concepts
should promote the education in the rehabilitation field and
could adapt the education to the needs of clinical practice,
respectively to the amelioration of quality of care of
patients.

The results of current investigation proved that the
introduction of clinical disciplines in the educational plan
of students of Faculty of Public Health at the Medical
University of Sofia and the inclusion of elements of e-
learning in the educational process improves their
professional competences and inspires the quality of
rehabilitation, respectively — ameliorates the quality of life
of Bulgarian patients.

pr lvet KOLEVA, MD, PhD, DMedSc, FEBPRM 5 0ct 2017, Sofia 29
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CONCLUSION

The education in the field of medical and paramedical sciences must include
sufficient theoretical knowledge and practical skills.

We consider that application of clinical cases and quizzes (in concrete
clinical situation, but without danger for patients) is a valuable way for

increase students’ interest.

The introduction of clinical rehabilitation disciplines in the educational plan of
students — bachelors & masters in Medicine, Rehabilitation, Kinesitherapy, is
an effective method for development of students’ clinical thinking, critical
sophisticated culture, and adequate relationship with the patient and his
family.

The realization of tests is a realistic method for qualitative and quantitative
evaluation of students’ theoretical knowledge, practical skills, and
professional competences.

30 5 0ct 2017, Sofia
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HIGHLIGHTED NEEDS IN MEDICAL VOCATIONAL EDUCATION & TRAINING
FOR ORTHOPEDIC AND REHABILITATION PROFESSIONALS
BULGARIAN NATIONAL REPORT
Ivet Koleva, Mariya Zheleva, Yanislav Zhelev

Abstract

The report aims to develop common references for vocational and educational training (VET) in the field of gate rehabilitation:
Medical doctors — specialists in Orthopedics and traumatology (OT) and in Physical & Rehabilitation Medicine (PRM), and
specialists in Physiotherapy (Kinesitherapy — KT), Medical Rehabilitation & Ergotherapy (MRET), Medical Rehabilitation &
Balneology (MRB), and Rehabilitation.

The Document introduces a brief picture of learning needs in the target groups of concerned staff and e-learning training
approaches, by a national research, study and analyses on labour market demands, based on surveys and questionnaires
addressed to the target group and potential users.

A further analysis of training expectations and lacks is available as well.

1. PURPOSE OF THE REPORT
Increasing the quality of vocational skills requires the development of world-class VET
systems. Increasing transversal and basic skills alone will not be sufficient to generate
growth and competitiveness, and there is still too much distance between the educational
environment and the workplace. VET must be able to react to the demand for advanced
vocational skills, tailored to the regional economic context. It also needs to be an open door
for those who want to access higher education,as well as individuals who need to update
skills
The need for harmonisation development of an unitary system in medical education across
Europe with common standard procedures is a well known fact. All EU medical graduates
should have equal chances to practice all over EU. Our project focuses on the project
partners’ identification of common needs that EU educational and training systems are
facing and that can be met only by a common effort.
The present report represents a national research on labour market demands for Bulgaria,
aiming to reflect needs’ identification for our target groups on the use of the orthopedic and
rehabilitation procedures at work place, based on surveys and questionnaires.
In order to attain this goal, analysis of learners’ actual knowledge and of knowledge needs
for identifying the current performances and gaps was carried on, as well as analysis of the
VET in orthopedics and rehabilitation, correlated with the use of orthopedic and
rehabilitation procedures in practice. The last part of the report tries to identify the ways for
introducing orthopedic surgical procedures and rehabilitation protocols after surgery into the
work environment.
The aim of this report has a special value as needs analysis is essential for the
development of the COR-skills project; the project is designed to provide solutions to clearly
identified needs of the target groups and this is the reason we have dedicated a a report for
needs assesment. Even if the project includes an ex-ante analysis of the needs on EU
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context, this was based on EU literature, reports and researchers for medical education in
general and previous needs assesment in ORTHO e-man. Needs assesment of the target
group will now foccus on specific issues (orthopedics, rehabilitation, gait assessment) and
must be carried on in order to integrate further outcomes of COR-skills project into national
and/or sectoral training systems.

In this way the present research aims to:

1. Analyze the vocational training needs in orthopaedics and rehabilitation and state of
art of medical e-learning in Bulgaria;

2. Define the needs of the target groups

3. |dentify the current interest level to e-learning of the target groups;

4, Describe the reference levels, certification principles and VET methods and
programmes in the field of medical specialties Orthopedics & Traumatology (OT), and
Physical and Rehabilitation Medicine (PRM); and Physiotherapy (Rehabilitation &
Kinesitherapy) in Bulgaria.

Identification of initial requirements must be followed by their validation against the project
objectives, identification of best solutions how this will be achieved and identification of best
resources and tools in order to create an interdisciplinary on-line collaborative platform with
specific learning tools and content, supporting participants in acquisition of skills in the field
of orthopedics and rehabilitation directly linked to their needs, expectatives and labour
market requirements.

2. TARGET GROUP
2.1.  Forseen target groups and indicators
According to project work plan and indicators, Bulgarian direct target group (primary target
group) includes organizations and individuals that will be direct users of the project results.
For Bulgaria we forsee about 50 trainees for both training modules represented by:
medical doctors in OT and PRM, and physiotherapists. The medical professionals can be on
different levels of training and different working places (specialists, residents).
In terms of organisations the target includes:
Vocational training organizations and other training providers
Universities, colleges and other providers of medical education
Public and private health institutions
Professional associations (ENT-PROFS)
2.2. Indirect Target Group
The indirect Target Group (secondary target group) includes individuals and
organizations related to the direct target group of the project, as follows:
++ Staff in the medical educational system in participant countries, including individuals
with local responsibility for educational programs at all levels of the continuum — for
example, deans and their staff, department chairs, and responsibles for resident
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training programmes in orthopedics and rehabilitation from organizations with whom
project partners are networking.
+¢ Institutional officials at clinical orthopedics and rehabilitation departments, as directly
interested in CME of their employees
+¢ Accreditors, certifying and licensing bodies. Organizations that accredit educational
programs/providers at continuing level of medical education
¢ Medical education and related associations in the field of orthopedics and
rehabilitation; national organizations
This group will function as key stakeholders and will be involved in dissemination activities,
evaluation of outcomes, in reaching the target group. Reaching this group will be done by
the networks of each partner organisation. For Bulgaria we estimate:
- Min § institutional officials/managers
- Min 6 professionals in the medical educational system
- Min 5 members of professional organisations and accreditors
2.3. Long-term Beneficiaries
Long-term beneficiaries are certain interest groups that will benefit from the project
outcomes on a long term basis like medical doctors that will benefit of the training program
after the project ends, due to inclusion of courses into CME. The dissemination plan
indicates scanning activities to identify broader target groups with a potential interest in the
results, so they will be targeted by our dissemination as potential trainees after the end of
the project.
2.4. Target group respondents
The short description of the respondents’ classes, number of respondents, and other details
about each category mentioned above follows.
The structure of the respondent group on category and country was as follows:
We applied questionnaires on different target groups, but we received complete
questionnaires form a total of 83 respondents. Table 1 & Fig.1:

Country | Tota oT oT PRM PRM | Phy-ther | Manager
I specialist | resident | specialist | trainee | Kine_ther s
s s s s 1
Bulgari | 83 19 3 23 6 22 10
a

! Phy-ther is used for physical therapists
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Regarding the age of respondents — Tabl.2 & Fig.2:

AGE OF RESPONDENTS
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\\\\\\\\\ o
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e The Orthopedics and Thraumatology /OT/ category —The total number of the
survey respondents in this category is 22. All the respondents are representatives of
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the OT Departments of the University hospitals of Sofia, Bulgaria. All specialists and
residents in OTwho took part in the COR project survey are members of the
Bulgarian Medical Union. The survey respondents from this target group are
representatives of the following two classes (see Fig. 1):
o Specialists - Medical doctors specialized in Orthopedics and
Thraumatology /OT/ - 19 medical doctors;
o Residents in OT - 3 residents.

OT category- survey respondents'classes

14%

86%

M residents M specialists / medical doctors

Figure 3. Orthopedics and Thraumatology category - COR survey respondents

e The Physical & Rehabilitation Medicine /PRM/ & Rehabilitation category - The
total number of the survey respondents from this category is 51. All the respondents
are medical doctors — specialists in Physical and Rehabilitation Medicine (PRM) or
PRM-residents; and physiotherapists (kinesitherapists and rehabilitators) of the
Departments of Physical & Rehabilitation Medicine at the University Hospitals of
Sofia and Pleven, and partcipants in CME courses of 2016 from all the country. 29 of
the people involved in this survey are members of the Bulgarian Medical Union. The
rest 22 respondents are members of the Bulgarian Association of Physiotherapists.
The survey respondents from this target group are representatives of the following
three classes (see Fig.2):

o Specialists - Medical doctors specialized in PRM — 23 medical doctors;
o Residents in PRM - 6 residents;
o Physiotherapists — 22 physiotherapists.
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Physical & Rehabilitation Medicine category - survey
respondents' classes

12%

43%
45%

M residents M specialists /medical doctors  ® physiotherapists

Figure 4. Physical & Rehabilitation Medicine category - COR survey respondents

e  The Managers, medical educational policy makers and academic medical stuff - The
total number of the survey respondents is 10 where. All the respondents are
representatives of University hospitals of Sofia and Pleven. The respondents’ classes
are as follows:

Managers&Medical educational policy makers &
Academic medical staff category - respondents’ classes

20%
40%
10%
30%

B Directors B Medical directors - 1

= Head of OT Clinic M Head of PRM Clinik

Figure 5. Managers, medical educational policy makers and academic medical stuff
category - COR
survey Respondents
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3. EVALUATION METHODOLOGY
Bulgarian National Report has been conducted by disseminating needs assessment
questionnaires in scientific meetings and analyzing the results. Documentary research was
done for regulations of specialty education.

3.1.  Field Work
The COR project survey was conducted on the base of the questionnaires (provided in
Annexl, Il, and Ill of this document) developed by the project team taking into account the
three main categories: Orthopedics and Thraumatology domain professionals; Physical &
Rehabilitation Medicine professionals, and Managers&Medical educational policy makers
&Academic medical stuff - staff in the medical educational system in participant countries,
including individuals with local responsibility for educational programs at all levels of the
continuum. The three types of questionnaires were developed in English and then
translated on the national languages of the respondents. The aim of these questionnaires
was to evaluate the perceived level of IT ability and accessibility, the experiences and
attitudes of the target groups towards e-learning and clinical skills training.
The printed versions of the translated questionnaires were disseminated among the
professionals representing the main three survey categories, taking into consideration the
structure of each target group.
Questionaires were distributed via various means: by direct contact (during meetings,
courses, team building, etc).
The respondents were contacted from February 15th to May 15th. Afterwards, responses
provided have been collected, processed and summarized.

3.2. Documentary Research
An online documentary research was done through the legal regulations pages about
postgraduate specialty eduction in Bulgaria.

4. EVALUATION RESULTS
4.1.  For Orthopedics and Thraumatology Professionals
Total number of respondents: 22

Question 1. Reffers to the frequency of accessing the internet and 18% stated that they
access the internet daily. 64% of the respondents declare that they usually access the
internet 2-3 times a week, and the rest 18% - access the internet once a week. Taking into
account these results, we can conclude that for the majority of the respondents internet
usage is becoming a regular activity, which outlines really promising prospects for the COR
project aims and objectives achievement.
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Question 2. This question is about the use of the internet for improving the professional
career. The responces received are classified into 3 frequency cathegories and the
collected data are as follows.

Table 3:
Daily 5%
Weekly 23%
Montly 72%

Question 3. The question is focused on the familiarity and the confidence of the
respondents in usage of some of the most popular e-tools and services. The answers are
presented in the table below.

Table 4:
Never | Ihave heard | can | can
heard of | but never manage use it
it used it with help
Chat 9% 36% 5% 50%
Wiki 0% 9% 5% 86%
Audio conferencing 0% 68% 0% 32%
Video conferencing 0% 7% 0% 23%
Forum 0% 59% 0% 1%
E-mail groups 0% 0% 0% | 100%
Internet Mobile / mobile
learning 0% 82% 0% 14%

E-mail groups, Wiki and Chat applications are used by most of the respondents. The
internet mobile / mobile learning platforms as well as audiao and video conferencing
facilities are not so popular.

Question 4. Reffers to the main categories of information that the medical professionals
require and how often they you use them.

The answers showed that all the respondents are interested to receive weekly (18%) and
monthly (82%) information and knowledge about clinical issues, which is a theme of great
importance for the project. 68% of the participants want to receive montly news and
publications, and 55% would like to receive monthly information about medication.
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Table 5:
Daily Weekly Monthly
Clinical issues 100% 0% 18% 82%
Medical Legislation 18% 0% 0% 18%
Medication 55% 0% 0% 55%
Medical events 27% 0% 0% 27%
News Publications 68% 0% 0% 68%
Science & Research 23% 0% 0% 23%

Question 5. Concerning the preferable styles and means to improve their professional
career the majority of the respondents have selected classical courses (64%) and
workshops (59%). The survey shows that the e-learning (methodologies and tools) is not so
popular among the OT domain professionals who have participated in the survey and by
this reason active promotion and fostering is needed.

Table 6:
Classical courses 64%
Workshops 59%
e-learning 32%

Question 6. This question evaluates the interest of respondents in e-learning. 64% of the
respondents declare their interest but still big number (36%) of participants in this survey
are not enough interested in e-learning. These results outline the need for the development
of friendly, easy-to-use and in the same time highly motivating and attractive e-learning
solutions and contents.

Question 7. Explores the interest of respondents in mobile learning. Only 23% were
interested in mobile learning. This rate is very low perhaps because of the lack of native
language sources.

Question 8. The question is in regard to the target group interest towards e-learning. An
open sub-question aims to detect the most frequently used and searched domains.
Table 7:

Yes 9%
No 82%
The answers showed that currently only 9% of respondents have looked for e-learning
courses in Internet. The traditional courses and workshops are still preferred formats in
Bulgaria. As mostly used domains are specified the following: Hip endoprothesis; Sport
trauma; Geronotologic trauma.
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Question 9. Explores the amount of time that the target group think are necessary to
refresh their knowledge and improve skills and competencies.
The responses vary from minimum 10 hours to maximum 55 hours are necessary.

Questions 10-11. Evaluate the willingness of the respondents in using an e-learning
platform for continuous education on payment basis. 64% of the respondents turn to free
online platform, while 14% are ready to pay for such a service if it was worth.

Question 12. Regards the language for the course information. 82% of the respondents

prefer native language and in the same time only 18% could use information in English.
Table 8:

English or Bulgarian 18%

Bulgarian 82%

Question 13. Aimed to identify the lower limb pathology that would interest mostly the
target group. All respondents are interested in post-traumatic pathologies. The lower
interest is demonstrated regarding Congenital and Inflammatory.

Table 9:
LOWER LIMB PATHOLOGY | Yes | 'No |
Congenital 14% |86%
Post-traumatic 100% | 0%
Inflammatory 21% |73%
Degenaritive 82% |18%
Tumoral 68% |77%

Question 14. The question aims at evaluation of the respondents’ interest towards the
application of gait analysis in orthopedic surgery. More than 73% declare high level of
interes to this topic.

Question 15. This question asked the respondents to express their interest in methods that
would be provided through an e-learning platform dedicated to lower limb orthopedic
pathology (including complications).The collcted feedback is presented in the table below.
As is visible the topics such as hip trauma and knee trauma are the most interesting topics
for this target group.
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Table 10:

LOWER LIMB DIAGNOSES Yes No
Hip trauma 100% [0%
Hip osteoarthritis 86% 14%
Knee trauma 100% [0%
Knee osteoarthritis 73% 27%
Surgery for neuro-muscular disorders 14% |86%
Ankle osteoarthritis 32% 68%
Fractures of tibia and ankle 7% 23%
Ankle arthrodesis 59% 41%
Diabetic foot 18% 82%
Congenital and developmental disorders 9% 91%
Fractures of the calcaneum 55% 45%
Bone tumors 41% 59%

Question 16. Asked about the most probable subjects that would interest the participants in
e-learning. Most attractive subjects were again hip and knee surgeries.

Table 11;

Yes No
Diaphyseal fracture fixation 100% | 0%
Articular and peri-articular frecture fixation 100% 0%
Hip Arthroplasty 100% 0%
Knee arthroplasty 100% | 0%
Knee oseotomy 82% 18%
Hip osteotomy 59% | 41%
Ankle arthrodesis 27% 73%
Tenotomies and capsulotomies 14% 86%
Ligamentous surgery 9% 91%

Question 17. Concerning the most useful aspects of the application of gait analysis in the
orthopedic practice the biggest number of the respondents point “guiding psot-op
rehabilitation” (86%) and patient evaluation (68%). The complete description of all collected
results is presented in the table below.

Table 12:
Yes No
Patient evaluation 68% 32%
Pre-operative planning 55% 45%
Establish the timing of surgery 36% 64%
Guiding psot-op rehabilitation 86% 14%
Predicting the onset of complications 18% 82%
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Question 18. This question aims at collecting data about success perception of the
respondents concerning the orthopedic treatment. Good functional results and the absence
of any complications are among the alternatives with the highest rates.

Table 13:
Yes No
Good functional result 73% 27%
No complications 100% 0%
Soc_:lal and professional reintegration of the 36% 64%
patient
E;(ll;:bgl%l healing, nomatter the functionla 9% 91%

Question 19. Determined the demographics of interest distribution among the participants.
As is visible form the table with the collected feedback, the professionals participated in this
survey declare high level of interest in all provided alternatives /aspects.

Table 14:
Yes No
Indications for each procedure 82% 18%
Surgical approach 100% |0%
Necessary instruments 9%5% 5%
Bone preparation 73% |27%
Implant positioning 9%5% 5%
Tips and tricks 7% |23%
Possible failures and complications 82% 18%

Question 20 - 21 - 22. Evaluates the use of human gait analysis in practice. More than
70% of the respondents are familiar with gait analysis. 82% use human gait analysis in their
practice by by clinical observation but no one has used computerized gait analysis. 86% are
interested in this technique and want to learn more about application of gait analysis in
rehabilitation.

Question 23 - 24. Explore the interest of the target group in sharing their knowledge by a
Forum on medical topics and sharing experiences for second opinion. Nearly 60% of the
respondents declare interest in using a forum on medical topics, but only 36% are interested
in sharing experiences for second opinion on on-line basis.

4.2. For Physical & Rehabilitation Medicine (PRM) Professionals

Total number of respondents: 51
Question 1. Reffers to the frequency of accessing the internet and 25% stated that they
access the internet daily. At about 50% of the respondents declare that they usually access
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the internet 2-3 times a week, and the rest 25% - access the internet once a week. Taking
into account these results, we can conclude that for the majority of the respondents internet
usage is becoming a regular activity, which outlines really promising prospects for the COR
project aims and objectives achievement.

Question 2. This question is about the use of the internet for improving the professional
career. The responces received are classified into 3 frequency cathegories and the
collected data are as follows.

Table 15:
Daily 2%
Weekly 27%
Montly 1%

Question 3. The question is focused on the familiarity and the confidence of the
respondents in the use of some of most popular e-tools and services. The answers are
presented in the table below.

Table 16:
| have heard
Never but never used I can manage | I can

heard of it it with help use it
Giat 31% 43% 12% 31%
Ll 0% 0% 0% 0%
Audio
conferencing 27% 73% 0% 27%
Video
conferencing 31% 69% 0% 31%
Forum 76% 24% 0% 76%
E-mail groups 0% 0% 4% 0%
Internet Mobile/
mobile learning 0% 8% 25% 0%

Question 4. Reffers to the main categories of information that the medical professionals
require and how often they you use them.

The answers showed that all the respondents prefer to receive news and information on
weekly or monthly basis.

There is registered interest to all proposed cathegories. The biggest interest is declared
towards Medication (73% of the respondents) where 30% prefer to be informed weekly and
the rest 43% - monthly.
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As total 65% are interested to receive weekly (24%) and monthly (41%) information and
knowledge about clinical issues, which is a theme of great importance for the project.
All the collected data are summarized and presented in the next table.

Table 17:
Daily Weekly | Monthly
Clinical issues 65% 0% 24% 41%
Medical Legislation 29% 0% 0% 29%
Medication 73% 0% 30% 43%
Medical events 33% 0% 0% 33%
News Publications 31% 0% 8% 24%
Science & Research 27% 0% 0% 27%

Question 5. Concerning the preferable styles and methodologies for improving the
professional career the half of the respondents have selected classical courses (51%) and
workshops (41%). The survey shows the results similar to these already obtained via the
survey among the target group of orthopedics and thraumatology professionals. Here also is
visible that the e-learning (methodologies and tools) is not so popular among the RMT
domain professionals, who have participated in the survey. Here the results are even lower
— only 8% of the respondents prefer e-learning to the other methogologies. The necessity of
urgent actions focused on the active promotion and fostering of the e-learning among this
target group is really crucial.

Table 18:
Classical courses 51%
Workshops 41%
e-learning 8%

Question 6. This question evaluates the interest of respondents in e-learning. 51% of the
respondents declare their interest but still big number (49%) of the participants in this survey
are not enough interested in e-learning. These results outline the need for improvement the
awareness, interest, and motivation of this target group through the development of well and
professionally designed, friendly, easy understandable and in the same time very attractive
e-learning solutions and contents.

Question 7 explores the interest of respondents in mobile learning. Only 33% were
interested in mobile learning. This rate is very low perhaps because of the lack of native
language sources.

Question 8. The question is in regard to the target group interest towards e-learning. An
open sub-question aims to detect the most frequently used and searched domains.
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Table 19:

Yes 27%
No 73%
The answers showed that currently less than one thirsd of the representatives of PRM
target group participated in the survey have looked for e-learning courses in Internet. The
traditional courses and workshops are still preferred formats in Bulgaria. As mostly used
domains are specified the following: Neurorehabilitation; OT Rehab; Cardiorehab;
Oncologic rehab; Pain management.

Question 9. Explores the amount of time that our target group think are necessary to
refresh their knowledge and improve skills and competencies.
The responses vary from minimum 10 hours to maximum 55 hours are necessary.

Questions 10-11 evaluate the willingness of the respondents in using an e-learning
platform for continuous education on payment basis. 69% of the respondents turn to free
online platform, while 35% are ready to pay for such a service if it was worth.

Question 12. Regards the language for the course information. 69% of the respondents
prefer native language and in the same time 31% could use information in English.

Table 20:
English or Bulgarian 31%
Bulgarian 69%

Question 13. Aimed to identify the pathologies, localized to the lower limb joints, which are
most interesting for the respondents.

Table 21:
Yes No
Congenital 24% |76%
Post-traumatic 94% 6%
Inflammatory 86% [14%
Degenaritive 100% [0%
Tumoral 14% [86%

Question 14. This question asked the respondents to express their interest in topics
(methods) that would be provided through an e-learning platform dedicated to the joints of
the lower limb pathology, requiring surgery.The collcted feedback is presented in the table
below. As is visible the topics such as hip trauma and knee trauma are the most interesting
topics for this target group.
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Table 22:

Yes No
Kinetotherapy/ Hidro — Balneo-kinesitherapy 94% 6%
Massage 31% 69%
Electrotherapy 57% 43%
Magnetotherapy 31% 69%
Other preformed physical modalities 27% 73%
Techniques for orthosis/prosthesis 55% 45%
Occupational therapy 35% 65%
Balneology 29% 1%
All of the above 75% 25%
Kinetotherapy/ Hidro — Balneo-kinesitherapy 94% 6%
Massage 31% 69%
Electrotherapy 51% | 43%

Question 15. Asked about the most probable subjects that would interest the participants in
e-learning. As is visible from the collected and summarized data presented in the table
below all topics are interesting for the audience.

Table 23:
Yes No
Kinetotherapy/ Hidrokinetotherpay 53% |47%
Massage 29% [T1%
Electrotherapy 37% 63%
Techiniques for orthosis/prosthesis 35% 65%
Ocupational therapy 43% | 76%
Balneology 21%  |13%
All of the above 57% |43%

Question 16 — 17 - 18. These questions refer the use of the human gait analysis in practice.
More than 73% of the respondents are not familiar with gait analysis. 94% use human gait
analysis in their practice by clinical observation but no one has used computerized gait
analysis. 96% are interested in human gait analysis technique and want to learn more about
its application in rehabilitation.

Question 19 - 20. Explore the interest of the target group in sharing their knowledge by a
Forum on medical topics and sharing experiences for second opinion. 96% of the
respondents declare interest in using a forum on medical topics, and more than a half of
them (55%) are interested in sharing experiences for second opinion on on-line basis.
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4.3. For Managers, medical educational policy makers and academic medical stuff
Total number of respondents: 10

Question 1. This question refers to the respondents’ opinion about the importance of the
continuous medical education for them and their employees. All the respondents state that
the continuous medical education is very important for them, their institutions and for their
employees.

Question 2. The question aims at gathering information about how many hours and
respectively ECTS credits do the employees need yearly for continuous medical education,
according to Bulgarian heath legislation.

In accordance with the Bulgarian Ihealth legislation the employees need yearly 40 — 60
hours per year and respectively 3-5 ECTS credits

Question 3 - 4. This question evaluates the interest of respondents in e-learning and
mobile learning. 100% of the respondents declare their interest in bothe e-learning and m-
learning domains.
Table 24:

Yes 100%
No 0%
These results reveal the promising prospects and existence of the understanding and
support by side of the managers, medical educational policy makers and academic medical
stuff to the development of the e-learning medical educational policy and inclusion of the
professionals engaged in the medicine domain in the digital education.

Question 5. The question is in regard to the target group interest towards e-learning
courses. An open sub-question aims to detect the most frequently used and searched
domains. All of the respondents involved in this survey declare that they have looked for e-
learning courses on internet.
Table 25:

Yes 100%
No 0%
As domains of biggest interest are specified the following: Physical & Rehabilitation
Medicine; Rehabilitation; Surgery; Neurology; Neurosurgery; Orthopedics and
Thraumatology; Pain medicine.

Question 6. This question refers to the familiarity of the employees of the respondents’
institutions and organisations with the usage of e-learning platforms. 60% of the
respondents declare that their employees are familiar with the e-platforms and their usage,
bur the rest of the sample (quite big number - 40%) declare that their employees are not
enough familiar with e-platforms. This impose the need of initiatives and activities for
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improvement the awareness, knowledge and skills of the of the medical stuff regarding the
use of the e-platforms and their tools, functionality and instruments.

Question 7. Refers to the readiness of the respondents (if they have access to an e-
learning medical platform) to promote it within their organisations.

100% of the respondents participating in this survey declare that they will promote the use
of an e-learning medical platform among their colleagues and employees.

Question 8 - 9. Evaluate the willingness of the respondents in using an e-learning platform
for continuous education on payment basis. 100% of the respondents turn to free online
platform, while 40% are ready to pay (depending on the price) for such a service if it was
worth.

Question 10. This question refers to the preferences of the respondents concerning the
courses presentation language.70% of the respondents declare that they prefer the courses’
contents to be presented in English and Bulgarian languages and the rest part of the
sample would like the courses’ contents to be in Bulgarian language.

General Overview of the Process - Results assessment and interpretation

Analyzing the field survey results and the documentary research, the general conclusions

could be gathered in the following categories:

- The knowledge of new means for training/assessment must be continuously updated;

- The knowledge of theory and its empirical use and terminology;

- Use of training/assessment methods and tools which fit the medical areas;

- The impact of assessment on the teaching/learning process and on teacher/instructor;

- The continuous improvement of various abilities development while using new means
and techniques of training/assessment;

- Practicing the training/assessment abilities and the feedback continuously reported;

- The possibility of application and use of knowledge and competences gained based on
the new means and techniques for training/assessment.

Accordingly, the results were checked taking into account the professional level.
Therefore, the following groups were covered:
1. Specialists in Orthopedics and Traumatology
Residents in Orthopedics and Traumatology
Specialists in Physical & Rehabilitation Medicine;
Residents in Physical & Rehabilitation Medicine;
Physiotherapists;
Managers, medical educational policy makers and academic medical stuff.

o B WO
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4.4. MEDICAL DOCTORS: Specialists in Orthopedics and Traumatology and
Physical & Rehabilitation Medicine

All respondents underlined the importance of IT implementation in medicine while
mentioning various fields where IT could be beneficial:

e Continuing medical education
Following new advancements in practice
Keeping knowledge update
Developing skills
Competing with peers
Obtaining news about occupational events
Consulting and sharing experience with peers

e Conducting research and literature overview
Also, they all mentioned the importance of IT field for the continuous improvement and
knowledge updating.
They use weekly/monthly the enlisted sources of information and continuously train in any
relevant topic. They share the area from good knowledge of e-tools and distance learning
methodologies to having no knowledge of the issues. All use email and internet. They would
like to spend from 200 to 400 hours per year for training, but the schedule and work
planning do not allow them the fulfilment.
Even if their experience in e-learning is not well defined, they all trust the methods and
means for the topics enlisted. Even strongly empirical topics and subjects are of interest
when linked to e-tools and an acceptance of free of charge or paid (partially contribution
from employees) is obvious.

4.5. MEDICAL DOCTORS: Residents in OT and in PRM

Even if never participated in distance learning, students and residents have competencies,
training needs and expectations various from those of the above categories. They use and
are familiar with e-tools and they heard about distance and mobile learning. They
weekly/monthly sometimes, on a daily basis, check sources of information such as new jobs
and career opportunities, European new techniques, technologies, publications and Science
and Research last innovations.

They use e-mail, internet, e-tools and social network and they often checked or looked for
distance courses.

4.6. Managers, medical educational policy makers and academic medical staff

REMARKS:

In Bulgaria, there is only one medical speciality working in this field: the medical doctor —
specialist in Physical and Rehabilitation Medicine, but we have a lot of specialists — auxiliary
staff, working in Departments / Clinics of Physical and Rehabilitation Medicine. We have
Bachelors and Masters in Kinesitherapy, Bachelors and Masters in Medical Rehabilitation
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and Occupational therapy (Ergotherapy), Masters in Medical Rehabilitation and Balneology;
Professional Bachelors in Rehabilitation, and others. This is a problem for MD, for
managers and for patients too.

5. ACCREDITATION / CERTIFICATION OF NEW COMPETENCIES
Main issues taken into consideration in our project were to achieve validation of training by
CME credits. For this reason it is important to present the certification system in each
country and to make early contact with correspondant ECM office and will act as stipulated
by national regulations regarding the crediting criteria in CME. Also it is important to take
care if creditation is available for CME programs via the Internet, online, or by interactive
informational support offered. For this reason each report will present specific details linked
to these 2 aspects.

5.1.  Postgraduate medical education in Bulgaria.
Postgraduate medical education provides specialization and professional development of
individuals with higher education in the medical field, in order to improve a better level of
theoretical knowledge, practical skills and abilities for increase the quality of care and level
of performance in health system.
It is coordinated by medical universities, with the help of correspondent professional
organisations: Bulgarian Medical Union, Bulgarian Union of Medical Specialists and
Association of Physiotherapists of Bulgaria.

5.2. Types of postgraduate medical education forms in Bulgaria.
Postgraduate medical education form in Bulgaria includes Postgraduate specialty
education in medical universities & correspondent University Hospitals.
Graduates of medical schools enter an exam in the correspondent Medical university whith
University Hospital. The exam is theoretical and written. The exam is effectuated
periodically — once or twice a year. The score is based on achivements on medical
knowledge. A preference list is made and depending on the score the graduates are placed
to a program. The specialty programs take 5 years in Orthopedics and 4 years in Physical
and Rehabilitation Medicine. The specialization ends with an exam (practical, oral and
written parts) — for evaluation of acquired practical skills and theoretical knowledge.

5.3. Continuous Medical Education (CME) in Bulgaria
The post-graduated medical education may include too thematic courses or individual
practical education. Thematic courses include 2-3 lectures per day and 3-4 hours clinical
practice with patients). Individual practical education is dedicated only to clinical practice.
Normally Sofia Medical University organizes courses for participants from all the country.
By the way, every medical doctor must effectuate continuing medical education (credits for
every year). For every form of CME, organized by Medical universitites or University
hospitals, participants receive a number of credits (about 5-25 credits for thematic course or
5 credits per day for individual course). Some scientific societies, members of Bulgarian
Union of medical specialists (member of the European Union of Medical specialists - UEMS)
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organize scientific events (congresses and conferences) with hands-on workshops.
Participants receive credits for participation in every event (if accredited by the Bulgarian
Medical union).

6. CONCLUSIONS
Medicine is one of the most rapidly changing fields of science and practice. Most of the
surgical methods which were considered as gold standard have changed. Even now
physicians are aware that the methods they are applying currently may not exist 5 to 10
years later. Research and development is taking place all over the globe and results are
disseminated world wide. To assure quality of service given for the patient a medical worker
should always be in touch with the current advances.
A medical student or a resident gathers vast amount of information during the education
period. After graduation it is usually upto personal preference for one to keep upto date. The
ones who do not keep in touch with the advances in medicine are doomed to stay faded in
professional life.
A couple decades ago, before the internet, access to knowledge was difficult. Medical
applications would vary greatly between countries. One would either require to travel abroad
to gather current information or subscribe to printed periodicals. Medline was accessed via
cd’s which were updated every 6 to 12 months. Internet provided an incredible ease in
access to knowledge. Availability of audio and video media made skill development possible
in addition to knowledge.
Currently internet has its disadvantages too. One may reach vast amount of knowledge with
variable validity. Even in the literature one can find support for any idea coming to mind.
Evidence levels and metaanalysis studies emerged to filter the knowledge. For the skills
education we still prefer the sources we thrust. Several countries have prepared guidelines
for treatment of most common diseases. For assurance of quality and validity of knowledge
and skills information formation of standards is very important.
Nearly everyone, especially in profession related to medicine have easy access to internet.
The questionnaire results also confirm this. Availability of a trustworthy source of information
where standards of treatment are formed by agreement of multiple centers and where the
information is supported with visual documents will readily be accepted and used by the
residents and specialists.

Proposals

a. To inform associations dealing with professional education identified as references on our
platform, about the opportunity to participate as users to courses offered by our platform.

b. Maintaining of questionaires on the project website appealing to visitors to help us in
expanding the research to other geographical areas.
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INVESTIGATION OF STUDENTS’ OPINION ABOUT THE NECESSITY OF
INTRODUCTION OF VOCATIONAL EDUCATION AND TRAINING IN GAIT
REHABILITATION
Ivet Koleva, Borislav R. Yoshinov, Radoslav R. Yoshinov

ABSTRACT:

The current report accentuates on the necessity of vocational education and training in the field of gate rehabilitation — opinion of
a total of 61 students from the Medical universities of Sofia and Pleven: students in Medicine (English speaking students, 5t
course), students in Physiotherapy — bachelor’s degree (2¢ & 3t year), students in Medical Rehabilitation & Balneotherapy —
master’s degree (15t course).

We present results of a questionnaire for evaluation of learning needs and possible e-learning training approaches. All students
present interest to an e-learning platform. More than 35 % of students prefer e-learning, presented in native language; 62 % like
training in English and native language.

About 99 % of students consider gait rehabilitation like an important item for recovery of autonomy of patients in every-day life.
Keywords:

Orthopedic rehabilitation, e-learning, gait

INVESTIGATION OF THE STUDENTS’ OPINION
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1. INTRODUCTION

# According documents of the European Center for De fo)

Professmnal education and training [2] the electronic leaming (e-leaming) is
‘education and training, mediated by information and communication

technologies, including different formats and hybrid methodologies, like

programmingsystems, Internet, CD-ROM, educatlon by PCin regime of real

time, and other electronic or interactive devices.” E- -learning is “an
[Bpllcatlon of modern multi-media technologies and Internet, with the

jective of amelioration of the quality of education” [2,3,4].

* From last year we are participantsin an Erasmus Plus project, treating the
problems of gait rehabilitation after orthopedic surgery. One of our
obli%ations during this Ip1>r01ect was the evaluation of necessity of introduction
of e-learning on gait rehabilitation between groups of potential beneficiaries:

medical doctors — specialists in Orthopedics & Traumatology (OT) and in

Physical & Rehabilitation Medicine (PRM), physiotherapists, etc. The team of

the project developed questionnaires, destined to mentioned target groups

[8,9]. Due to the interest of our students, demonstrated during our lectures

to this problem, we decided to effectuate the same investigationin three

groups of our students.

2.GOAL AND TASKS

2.1.The objective of current research was evaluation of t
vocational education and training in ‘gait rehabilitation’ - bet:

groups of health professionals, during their studies in this thematlc fleld
2.2.TASKS:

* Definition of target groups: students in specialty ,, Medicine” (,, Master’s
degree‘“ - education in English), students in ,,Medical rehabilitation &
galneolo y*“ (,,Master’s degree*) and students in ,,Kinesitherapy* (,,Bachelor’s

egree’);

* Adaptation of present questionnaires to students’ level of competence and
necessities of students’ education;

* Realization of studies — during the students’ education — after the end of
lectures and exams of disciplines related with the thematic of the project
(Physical & Rehabilitation Medicine, Natural & Pre-formed physical modalities;
Medical Rehabilitation & Balneology in different diseases and nosology);

* Statistical evaluation of obtained data;
* Analysis of results and
* Discussion and Conclusions.
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3. METHODS OF THE INVESTIGATION

* In relationship with an assessment of the opinion of ft Iser
of the project,,Erasmus Plus‘ treating the,,Gait reha eam

of the project elaborated questionnaires, destined to medical doctors —
specialists in Orthopedics & Traumatology (OT), medical doctors —
specialists in Physical & Rehabilitation Medicine (PRM), and to the staff of
correspondent Clinics and Departments OT & PRM [7,8]. The goal of the
investigation was the evaluation of the necessity of development of the
gait rehabilitationin the country, and to the readiness of the target groups
to receive the possibility of access and to use with efficacy electronic
education and practical training on this subject. We decided to amplify the
investigation to potential future beneficiaries — studentsin Medicine (M) of
the course V (before the practical last year of studies), students of the
bachelor’s degree in Kinesitherapy (KT) from the courses Il & IlI (before
the practical summer stage), and students of the Master’s degreein
»,Medical Rehabilitation & Balneology* (MRB) before the last practical part
of studies.

We must underline that the discipline ‘Physical & Rehabilitation Medicine’ is during the fifth year of
education in Medicine (and during the sixth year future medical doctors have only practical training)
We must put emphasis on the facts, that all students of the master’s programme in Medical

Rehabilitation & Balneology have the degree of Professional Bachelor in Rehabilitation and most of
them are working in PRM Departments or Clinics in different hospitals (stationary rehabilitation for
inpatients) or in Medical centres (ambulatory rehabilitation for outpatients).

e adapted part of questions" 1d profess . !
studentz. TesF’)cs wereqtranslated ] _ oarian s nt
students in Medicine — education in English the tests were p in Englis
language.

* The investigation was effectuated during the period from May to June 2016 with
students in Medicine of the Medical University of Pleven (education in English) and
students in KT & MRB of the Medical University of Sofia. The target groups
received questionnaires electronically (by e-mail) or directly (after the end of
lectures and after the exam of the corresponding discipline).

* For current study we applied different methods: Screening, Questionnaires,
Analysis of documents, Statistics.

* The final statistical evaluation of results we made with the statistical package
SPSS, version 19: options two samples comparison with parametrical analysis of
variances ANOVA and non-parametrical distribution and correlation analysis, as
follows: t-test (t-kputepwuii, p value), Signed test, Signed rank test, Kolmogorov —
Smirnov test, Mann — Whitney (Wilcoxon) W test (W meduaHa). For statistical
significant effects we consider results with value of p<0.05, but in some cases we
obtained lower p values (p<o.01).
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Table 1.
4 = M AT E R I AL Distribution of respondents — students in different specialties (number).

SPECIALTY OF EDUCATION

MEDICAL REHABILITATION & BALNEOLOGY —
Master’s degree

16
The questionnaire was proposed to the cited target groups. Here we refer only results of the students’ opinions

from full answered questionnaires (a total of 61 responders).
The distribution of students by specialties (absolute numbers and percent) is presented in Table 1 and Figure 1.

NUMBER OF STUDENTS

MED REHAB &
26% ?/

BALNEOLOGY

Figure 1.
Distribution of respondents —students
in specialties (in percent).

Distribution of students by age and sex is presented in table 2 and figures 2 & 3.

Country Age20-3 3650 OverSiy
Responders ;

2%
% ‘

\-\ Table 2.

Age of respondents (absolute value)

®20-35years
36-50 yers
m Over 51 years
95%
; STUDENTS
Figure 2.
Distribution of respondents by age groups (in percent) Females 36,
59%

Figure 3.
Distribution of respondents Males : Females
(in absolute value and in percent)
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5. RESULTS AND ANALYSIS

Most of students access the Internet sources of information every day.
The detailed presentation of answers is on Figure 4:

Fig. 4. Periodicity of accessing Internet

60
50

40

B Number of
answers

30

20

10

Number of answers

2-3 times a week
Weekly

Answers of the question about the ‘Which of the following e-tools are you familiar with
and to which extent?’ are presented on Table 3. Figure 5 refers to the familiarity of
students with the usage of mobile learning and e-leamning platforms:

Table 3.
Application of Internet for professional goals

Have heard but  Can manage Can use
never used with help withouthelp |
Chat 0 1 3 57
Wiki 0 0 1 60
Audio-conference 0 0 0 61
Video-conference 0 0 0 61
Forum 0 1 1 59
E-mail groups 0 0 0 61
Mobile Internet / 0 1 2 58
Mobile learning

= Mobile learning

Can use b—* 58

Can manage with help ' 2
Have heard, but never used .

Never heard .7

o 10 20 30 40 50 60
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¢ All students from the target group (100%)

positiv
questions ,,Are you interested in mobile learning?* and »Areyou interested in
e-learning?“.

The next question,, What language would you prefer for the course
information>“received two types of answers: 23 students (37,76 %) prefer e-
learning in their native language, and 38 responders (62,29 %) would like
educationin English and in native language.

* Very useful for the project were answers of questions dedicated to the
most interesting ,, types of OT pathology of the lower extremities* and,,OT
diagnosis of the lower extremities‘. Both questions permit more than one
response. Figure 6 presents results of the question:,, What is the lower
limbs OT pathology, that would interest you?“. Figure 7 presents results of
the next question:,,If you would apply to an e-learning platform dedicated to

lower limb post op OT diagnosis (including complications) , would you be
interested in..

Fig. 6. Interest to a type of pathology
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60
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40
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2
10

Congenital

Post-traumatic Pathology

Iammatary Degenerative

Tumoral
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T e

* We observed biggest interest to certain types of pathology:
post-traumatic and degenerative conditions of lower extremities
(fig. 6). Only a few respondents are interestedin congenital and
tumoral pathology of lower limbs.

%

* Figure 7 presents the results of the question about the preferred
nosology. Theinterestis elevated to: coxarthrosis &
gonarthrosis,and to trauma of the hip & the knee. Some
respondents areinterested of tibiae and calcaneal fractures.
Only a few respondents mentioned bone tumors, congenital
malformations, neuro-muscular lesions.

Fig.7. Interest to diagnosis
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All answers of students (100%) are positive to the question:
,»Would you be interested in learning about application of gait

analysis in orthopedic post-surgical rehabilitation?*.

Figure 8 presents the answers of question: ,, Which of the
following methods of rehabilitation, for this kind of patlent
would you be most interested in?“. More than 1 answer is
permitted.

* The biggest interest is demonstrated towards the kinesitherapy
and hydro-/ balneo-kinesitherapy, orthosis and prosthesis, and
to ergotherapy (occupational therapy). The interest is lower
towards pre-formed modalities and the therapeutic massage,
and towards the pure hydrotherapy and Balneotherapy. About
33 % of students (21 respondents) are answered with interest to
‘all the above’ (fig.8).

Fig. 8. REHABILITATION PROCEDURES
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6. DISCUSSION

* Theresults of our investigation proved that studentsin Bulgaria
have the potential to accept an electronic educational platform
on,,Gait rehabilitation*. All of them are familiar with e-learning.
An important part of respondents prefer a bilingual education
(in native language and in English).

* Theareas of biggestinterestare post-traumaticand
degenerative pathology of lower extremities, particularly
traumatic injuries and arthrosis of the hip and the knee.

* Theywould like to receive detailed information about
kinesitherapy and hydrokinesitherapy, occupational therapy,
prosthesis and orthosis. All of them are interestedin learning
gait analysis.

* Bulgarian students are interested by electronic education (e-
platforms and training) and they evaluate its

* Electronic education is interesting for our students, because of
its positive characteristics: accessto interactive multi-media
materials, results of investigationsin a lot of scientific
applications and information sources form all the world,
possibility of information exchange, potential of knowledge and
application of international standards of education and
qualification [5,6]. They consider the importance of introduction
of this type of education in Bulgarian OT rehabilitation — with the
objective of amelioration of the quality of care and the quality of
life of Bulgarian patients[1,9].
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ANNEX 1.

NEEDS ASSESSMENT QUESTIONNAIRE IN ORTHOPEDICS

PERSONAL DETAILS
(These details are required for communication purposes only and will not be disclosed)
NAME:* optional

Position:

Resident [ in...ccicirerainannas

Medical doctor [ ] specialization........ccccvvevananas

Member of professional organization [ Jname of organization..........cccoruraees
Manager [ ]

Institution................

Department...............

Position.......ccvcvuennnnens

EMAIL:* optional
*Tick the box that suits best your situation.
1. . How often do you access the internet?

Daily [ ] 2-3 times a week [ | weekly [ ]

2. How much do you use the internet for improving your professional career?

Daily [ ] Weekly [ | Monthly[ ]

3. Which of the following e-tools are you familiar with and to which extent? Tick
the box that suits best your situation.

Never I have heard but | I can manage I can use
heard of never used it with help it
it

Chat

Wiki

Audio
conferencing

Video
conferencing

Forum

e-mail groups

Internet Mobile/
mobile learning
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4. What are the main categories of information that you require? How often do you

use them?

Clinical issues ] Daily [] Weekly[] Monthly[]
Medical Legislation ] Daily [ ] Weekly[ ] Monthly[]
Medication ] Daily [] Weekly [] Monthly[]
Medical events ] Daily [] Weekly [] Monthly[]
News Publications ] Daily [ ] Weekly[ ] Monthly[]
Science & Research ] Daily [] Weekly[] Monthly[]

5. How do you prefer to improve your professional career?
Classical courses [] Workshops [] e learning[]

1. Are you interested in e-learning?
[JYes [ INo

2. Are you interested in mobile learning?
[JYes [ INo

3. Have you looked for e-learning on internet?
[JYes [ INo

IN What doOmains...cciiiic i s ssss s ssssn s sasas s snnsasnssssssnnnnssassnnnnnssnsnnnnssnnns

9. How many hours/per year do you think are necessary to refresh your
knowledge and improve skills and competencies?

10. If you would have on your disposal an e-learning platform for continuous
education would you apply to it if it is on free basis?

ClYes [INo

11. If you would have on your disposal an e-learning platform for continuous
education would you apply to it if it is on payment basis?

[ [Yes[ INo

12. What language would you prefer for the course information?

13. What is the pathology, localized to the lower limb joints that would interest
you?

Congenital OYes[OINo
Post-traumatic JYes[ONo
Inflammatory OYes[INo
Degenerative OYes[INo
Tumoral LJYes[INo
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14. Would you be interested in learning about application of gait analysis in
orthopedic surgery?

OYes[OINo

15. If you would apply to an e-learning platform dedicated to lower limb
orthopedic pathology ( including complications), would you be interested in:

Hip trauma OYes[OINo
Hip osteoarthritis OYes[ONo
Knee trauma OYes[INo

Knee osteoarthritis OYes[ONo
Surgery for neuro-muscular disorders OYes[INo

Ankle osteoarthritis OYes[INo
Fractures of tibia and ankle OYes[ONo
Ankle arthrodesis OYes[INo
Diabetic foot OYes[ONo

Congenital and developmental disorders OYes[INo
Fractures of the calcaneum OYes[INo
Bone tumors OYes[ONo

16. What kind of surgical procedures for lower limb pathology would you be
interested in being detailed on an e-learning platform:

Diaphyseal fracture fixation UUYes[INo
Articular and peri-articular fracture fixation OYes[INo
Hip arthroplasty OYes[INo
Knee arthroplasty UUYes[INo
Knee osteotomy OYes[INo
Hip osteotomy UUYes[INo
Ankle arthrodesis UUYes[INo
Tenotomies and capsulotomies OYes[INo
Ligamentous surgery UUYes[INo

17. Do you think that gait analysis can be useful for certain aspects of orthopedic
practice

Patient evaluation OYes[OINo
Pre-operative planning OYes[INo
Establish the timing of surgery OYes[INo
Guiding psot-op rehabilitation OOYes[INo
Predicting the onset of complications LJYes[INo

18. If you had to describe a successful orthopedic treatment, this would include

Good functional result OYes[ONo
No complications OYes[INo
Social and professional re-integration of the patient OYes[INo
Radiological healing, no matter the functional result LOYes[INo
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19. When referring to orthopedic procedures, your major points of interest(s) are:

Indications for each procedure OYes[OINo
Surgical approach OYes[ONo
Necessary instruments OYes[OINo
Bone preparation OYes[ONo
Implant positioning OYes[INo
Tips and tricks OYes[ONo
Possible failures and complications OYes[ONo

20. Are you familiar with human gait analysis?
OYes[OINo

21. Do you use human gait analysis in your practice?
[OYes by clinical observation
[OYes by computerized methods
[ONo

22. Would you be interested in learning about application of gait analysis in
rehabilitation?

[OYes[INo
23. Would you be interested in a Forum on medical topics?

[lYes [INo

24. Would you be interested in sharing your own experience for second opinion?

[lYes [INo
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ANNEX 2.

NEEDS ASSESSMENT QUESTIONNAIRE IN REHABILITATION

PERSONAL DETAILS
(These details are required for communication purposes only and will not be disclosed)
NAME:* optional

Position:

Resident [ in...ccocireirainannas

Medical doctor [ ] specialization........cccvcvavaranas

Physiotherapist [ ] specialization..........ccccveveuias

Member of professional organization [ Jname of organization.........ccccururares
Manager [ ]

Institution................

Department...............

Position......c.ccveverunnens

EMAIL:* optional
*Tick the box that suits best your situation.
1. How often do you access the internet?
Daily [ ] 2-3 times a week [ ] weekly [ ]
2. How much do you use the internet for improving your professional career?
Daily [ ] Weekly [ | Monthly[ ]

3. Which of the following e-tools are you familiar with and to which extent?
Tick the box that suits best your situation.

Never I have heard but | I can manage I can use
heard of never used it with help it
it

Chat

Wiki

Audio
conferencing
Video
conferencing
Forum

e-mail groups

Internet Mobile/
mobile learning
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4. What are the main categories of information that you require? How often do

you use them?

Clinical issues

Medical Legislation

Medication

Medical events

News Publications

Science & Research

5.

Ooooon

Daily [ ]
Daily [ ]
Daily [ ]
Daily [ ]
Daily [ ]
Daily []

Weekly [ ]
Weekly [ ]
Weekly [ ]
Weekly [ ]
Weekly [ ]
Weekly []

Monthly [ ]
Monthly [ ]
Monthly [ ]
Monthly [ ]
Monthly [ ]
Monthly []

How do you prefer to improve your professional career?

Classical courses [] Workshops [] e learning[ ]

Are you interested in e-learning?

[JYes [INo

Are you interested in mobile learning?
[JYes [INo

Have you looked for e-learning on internet?
ClYes [INo

IN What dOmMains...ccciii i ri s srrn s s e s s s s s s aas s s ana s s annnsaannssannssannnsnnnsnnannnnnnns

9.

How many hours/per year do you think are necessary to refresh your
knowledge and improve skills and competencies?

10.If you would have on your disposal an e-learning platform for continuous

education would you apply to it if it is on free basis?

[ [Yes[ INo

11. If you would have on your disposal an e-learning platform for continuous

education would you apply to it if it is on payment basis?

[JYes [INo

12. What language would you prefer for the course information?

13. What is the pathology, localized to the lower limb joints, that would

interest you?

Congenital OYes[OINo
Post-traumatic LYes[INo
Inflammatory OYes[OINo
Degenerative OYes[OINo
Tumoral LYes[INo
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14. If you would apply to an e-learning platform dedicated to the joints of the
lower limb pathology, requiring surgery, would you be interested in:

Kinetotherapy/ Hidro - Balneo-kinesitherapy OYes[OINo
Massage OYes[OINo
Electrotherapy OYes[ONo
Magnetotherapy OYes[ONo
Other preformed physical modalities OYes[OINo
Techniques for orthosis/prosthesis OYes[ONo
Occupational therapy OYes[INo
Balneology OYes[INo
All of the above OYes[INo

15. Which of the following methods of rehabilitation, for this kind of patient,
would you be most interested in?

Kinetotherapy/ Hidrokinetotherpay OYes[INo
Masage [OYes[INo
Electrotherapy CYes[INo
Techiniques for orthosis/prosthesis OYes[INo
Ocupational therapy OYes[INo
Balneology OYes[INo
All of the above LYes[INo

16. Are you familiar with human gait analysis?
LUYes[INo

17. Do you use human gait analysis in your practice?
[OYes by clinical observation

OYes by computerized methods
CONo

18. Would you be interested in learning about application of gait analysis in
rehabilitation? LJYes[INo

19. Would you be interested in a Forum on medical topics? [IYes[INo

20. Would you be interested in sharing your own experience for second
opinion? LJYes[INo
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ANNEX 3.

NEEDS ASSESSMENT QUESTIONNAIRE ADDRESSED TO MANAGERS

(MANAGERS- Staff in the medical educational system, Institutional officials at clinical orthopedic and rehabilitation departments, Medical education and related
associations in the field of orthopedics and rehabilitation; national organizations)

PERSONAL DETAILS (These details are required for communication purposes
only and will not be disclosed)
NAME:* optional

Institution:
Department:
Position:
EMAIL:* optional
*Tick the box that suits best your situation.

1. How important is continuous medical education for you and your employees?

2. How many hours and /or ECTS credits do your employees need yearly for
continuous medical education, according to your national heath legislation?

3. Are you interested in e-learning? [ [Yes[ INo

4. Are you interested in mobile learning? [ J[Yes [ |No

5. Have you looked for e-learning courses on internet? [ [Yes[ |No

I TRV o = X o e Lo 3 0 1= 11 0 T

6. Employees in your institution are familiar /use an e-learning platform?

[ [Yes[ INo
6. In what medical domains do you think that e-learning would be useful for
professional formation of your employees?

7. If you would have access to an e-learning medical platform would you promote
it within your institution? [ [Yes[ |No

8. If you would have on your disposal an e-learning platform for continuous
education would you apply to it for your employees if it is on free basis?

[ [Yes[ INo
9. If you would have on your disposal an e-learning platform for continuous
education would you apply to it for your employees if it is on payment basis?

[ [Yes [ |No

CommeNntS:  .iiicicirr s
10. What language would you prefer for the course information?
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