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Abstrakt

Autor: Elizabete Pujāte

Název: Případová studie pacienta s onemocněním Charcot-Marie-Tooth

Cíl: Práce je rozdělena do dvou obecných částí. První tvoří přehled tohoto dědičného 

genetického  onemocnění  zvaného  Charcot-Marie-Tooth,  jeho  objev,  klinický  obraz, 

etiologie,  prevalence  v  populaci  a  aktuálně  dostupná  léčba.  Druhá  část  představuje 

kazuistiku  s  příslušnými  poskytnutými  vyšetřeními,  aplikovanou  terapií  a 

vyhodnocením výsledků a účinnosti terapie.

Metody: Všechna vyšetření a léčby vycházejí ze znalostí, které jsem získal na FTVS 

UK. Patří sem vyšetření držení těla, chůze, dechového vzoru, goniometrie, test svalové 

síly, test délky svalů, antropometrická měření, neurologické vyšetření, vyšetření fascií, 

vyšetření pohyblivosti jizev, vyšetření svalového tonu, vyšetření kloubní hry. Metodami 

terapie pacienta byla především posilovací cvičení spolu s DNS a PNF Kabat technikou, 

dále  jsme  prováděli  senzoricko-motorickou  stimulaci  a  myofasciální  uvolnění, 

strečinkem,  terapií  měkkých  tkání  a  PIR.  Nebyly  použity  žádné  invazivní  metody. 

Hlavními cíli terapie bylo snížení bolesti pacienta, zlepšení držení těla a chůze, zvýšení 

svalové  síly  především na  periferii  chodidel,  ale  i  jádra  trupu  a  v  neposlední  řadě 

zlepšení kvality aktivit denního života prevencí jakýchkoli další komplikace, které by 

prodloužily nezávislost pacienta.

Výsledky:  Pacient  absolvoval  14  terapeutických  sezení.  Díky  pozitivnímu  přístupu 

pacientů a motivaci ke zlepšení byla aplikovaná terapie poměrně úspěšná. Jeho ADL se 

zlepšily,  stejně jako hlavní  měřitelná zlepšení  byla v držení  těla,  protože  pacient  už 

může chodit  sám 5  metrů  a  stereotyp chůze  je  lepší,  svalová  síla  byla  zlepšena  na 

základě  na  hodnotící  stupnici  a  bolest  byla  snížena  v  krční  páteři  na  základě 

subjektivního hodnocení pacienta.

Závěr: Terapie byly úspěšné při  řešení či  snížení  omezení  a omezení  zjištěných při 

vstupním kineziologickém vyšetření. Zlepšení celkového stavu pacienta bylo pozvolné, 

ale ke konci pobytu v nemocnici došlo objektivně i subjektivně ke zlepšení.
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Abstract

Author: Elizabete Pujāte

Title: Case study of  a Patient with Charcot-Marie-Tooth disease

Objectives: The thesis is divided into two general parts. The first one consists of an 

overview of this inherited genetic disease called Charcot-Marie-Tooth, its’ discovery, 

the  clinical  picture  of  it,  etiology,  prevalence in  population and  currently  available 

treatments.  The  second  part  presents  the  case  study,  with  respective  examinations 

provided, applied therapy and evaluation of results and the therapy effectiveness.

Methods: All examinations and treatments are based on the knowledge I have acquired 

in the Faculty of Physical Education and Sports of Charles University. These include 

examination of posture, gait, breathing pattern, goniometry, muscle strength test, muscle 

length  test,  anthropometric  measurements,  neurological  examination,  fascia 

examination, scar  mobility  testing, examination  of  the  muscle  tone,  joint  play 

examination.  The  methods  used  for  the  patient therapy  were  mainly  strengthening 

exercises along with DNS and PNF Kabat technique, in addition we performed sensory-

motor stimulation and myofascial  release, through stretching, soft tissue therapy and 

PIR. No invasive methods were used.

The main goals of the therapy was to reduce the pain of the patient, improve posture and 

gait, increase muscle strength mainly in periphery of feet, but also in the trunk core  and 

finally improve  quality of activities of daily living (ADL) by preventing any further 

complications, which would prolong the independence of the patient. 

Results: The patient underwent 14 therapy sessions. Due to the patients positive attitude 

and motivation for improvement, the applied therapy was quite successful. His ADL 

were  improved,  as  well  the  main  measurable  improvements  were  in  posture as  the 

patient now is more aligned according to the perfect standard, gait for he can now walk 



on his own for 5m and the gait stereotype is better, muscle strength was improved based 

on grading scale and pain was reduced in cervical spine based on subjective assessment 

from patient. 

Conclusion: The therapies were successful in  solving or reducing the limitations and 

restrictions  found  during  the  initial  kinesiological  examination. The  improving  of 

overall condition of the patient was gradual, but by the end of his stay at the hospital  

both objectively and subjectively there were improvements.

Keywords: Physiotherapy, Charcot-Marie-Tooth disease, peripheral neuropathy 
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1 Introduction

This thesis is based on my practical working experience during the clinical work 

placement in my last year of physiotherapy studies. The clinical work placement took 

place in Thomayerova Faculty Hospital.  It started on Monday 10th January 2022 and 

lasted until 4th February 2022 with a total of 80 hours.

The goal of this Thesis is to present a case study of a patient seen during my 

work placement during my third year of physiotherapy studies, as well as to present 

some background information on the specific illness of the patient.

My patient was an 86 year old male diagnosed with an inherited genetic disease, 

affecting  peripheral  nerves  firstly,  called  Charcot-Marie-Tooth  (CMT).  I  chose  this 

patient because I was curious and excited to work with a patient that has an illness I had 

never seen before.

The first part of this thesis contains the theoretical part related to CMT, which 

includes a short history on the discovery of set illness, its clinical picture, the aetiology 

and pathogenesis, prognosis and progression, types of CMT, diagnosis and testing, and 

current treatment available.

The second part of this thesis contains the case study of my patient, including 

the  anamnesis,  initial  kinesiologic  examination,  set  achievable  goals,  daily  therapy 

sessions and at last the final kinesiologic examination, which tells us the results of our 

therapies  and  we  can  clearly  evaluate  the  therapy  effectiveness.  All  therapeutic 

procedures and exercising are explained.
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2 Theoretical part

2.1 Background information

Charcot-Marie-Tooth  (CMT)  disease  is  the  most  common  inherited 

neuromuscular disorder with several different types, but generally similar symprtoms. It 

is  characterized  by  inherited  neuropathies  without  known  metabolic  derangements. 

CMT is part of a group of disorders that are also known as hereditary motor and sensory 

neuropathies  (HMSNs). Individuals  with  CMT  have  symptoms  such  as symmetric, 

slowly progressive distal motor neuropathy of the arms and legs usually beginning in 

the first to third decade of life, but more rarely can also appear later in life. CMT is a 

nerve length dependent neuropathy which starts distally in the feet and with progression 

moves more proximal. The affection rarely progresses above the mid-thigh. The hands 

are typically affected later than the feet and the progression in upper extremities rarely 

ascends above the forearm. (21)

The neuropathy  then results in weakness and atrophy of the muscles in the feet and/or 

hands, which then causes weak ankle dorsiflexion, depressed tendon reflexes, and pes 

cavus (high arches) foot deformity.  (27)  In Neuro-Muscular-Disorders, such as CMT 

impairments  such  as  progressive  muscle  atrophy  and  weakness,  reduced  range  of 

motion and contracture, poor balance/trips and falls, sensory loss, painful foot and spine 

deformities, limited respiratory capacity and associated fatigue are common features of 

the progressive nerve and muscle degeneration. These impairments reduce mobility and 

limit activities of daily living (ADLs) and  self care, affecting the quality of life. (61) 

Muscle weakness is often present with mild to moderate distal sensory loss. Although 

usually described as "painless," the neuropathy can be painful. Sensory loss can be seen 

through decreased  vibration sense,  impaired  sensation  of  pain/pinprick,  temperature, 

and  joint  position. (13)  Some  other  more  uncommon  symptoms  are  sensoryneural 

hearing loss, and in severe cases of  the disease breathing difficulties can occur.

Although  it  is  not  a  life  threatening  disease,  evidence  shows  a  reduced  life 

expectancy.  It  comes  in  many  different  forms,  some  are  more  severe,  potentially 

affecting all nerves in some patients, while others have milder symptoms and the patient 

could  even  not  realise  he  has  the  disease.  In  most  cases  CMT does  not  affect  life 

expectancy.  It  can affect  people very differently,  even within the same family.  It  is 

frequently undiagnosed, misdiagnosed, or diagnosed later in life. The clinical diagnosis 
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of  CMT  in  a  symptomatic  person  is  based  on  on  medical  history,  especially  the 

symptom  cataloguing  -  onset,  progression  etc.  and  family  history, and  physical 

examination by a neurologist. Genetic testing can also be done. (27)

2.2 History
Jean Martin Charcot (November 29. 1825 Paris, France – August 
16. 1893 Morvan France) see in Image 1: Jean Charcot portrait (48)

Jean-Martin  Charcot  was  a  french  Neurologist,  who 

together  with  Guillaume  Duchenne  was  a  founder  of  modern 

neurology and was one of France’s Greatest medical teachers and 

clinicians.  He acquired  his  M.D.  at  the  University  of  Paris  in 

1853, and then three years later he started his work as an official medical physican of 

the Central  Hospital  bureau.  Later  he became a professor at  the University  of Paris 

(1860-1893), where he began his cooperation with La Salpeterie Hospital Paris. There, 

in 1882, he opened a neurological clinic. It would be later known as one of the greatest 

neurologic clinics  in Europe at  that  time. In 1885 one of his  students was Sigmund 

Freud, who was interested in the psychological origins of neurosis. Freud found himself 

among the students of Charcot because of the neurologists employment of hypnosis in 

an attempt to discover an organic basis for hysteria.

In his study of muscular atrophy, Charcot described the symptoms of locomotor 

ataxia - a degeneration of the dorsal columns of the spinal cord and of the sensory nerve 

trunks. He was also first to describe the disintegration of ligaments and joint surfaces 

(Charcot’s disease,  or Charcot’s  joint)  caused  by locomotor  ataxia  and  other  related 

diseases or injuries. 

He conducted pioneering research in cerebral localization - the determination of 

specific  sites  in  the brain responsible  for  specific  nervous  functions. He 

discovered miliary aneurysms, which is the  dilation of the small  arteries feeding the 

brain, thereby demonstrating their importance in cerebral hemorrhage. 

His name is associated with two orthopaedic conditions: Charcot neuropathic 

arthropathy and Charcot  Marie  Tooth disease.  Charcot neuropathic  arthropathy (also 

known as a Charcotjoint, neuropathic joint or Charcot neuro/osteoarthropathy) refers to 

a progressive destructive joint and surrounding bone disorder in patients with abnormal 

pain sensation  and proprioception.  The clinical  presentation  of  it  is  an  initial  warm 

swollen area with relatively mild pain. It is often mistakenly diagnosed as infection or 
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inflammatory arthritis because of a misconception that Charcot neuroarthropathy is a 

painless condition.  Once the inflammatory phase settles the patient is then left with a 

deformed, potentially unstable, joint with little or no pain (21). The other condition he is 

known  by  his  name  is  Charcot-Marie-Tooth  (CMT)  disease,  which  refers  to  a 

heterogeneous  group  of  disorders  characterized  by  a  chronic  motor  and  sensory 

polyneuropathy, also known as hereditary motor and sensory neuropathy (HMSN).

 In 1886, Professor Jean-Martin Charcot of France (1825-1893) and his student 

Pierre Marie (1853-1940) published the first description of distal muscle weakness and 

wasting  beginning in  the legs,  calling  it  peroneal  muscular  atrophy. CMT was first 

described  around  the  time  of  Charcot  but  over  a  number  of  years  and  by  several 

observers.  In the end they petitioned for the disease to bear the names of Charcot and 

Marie, when they described the clinical syndrome, most likely of type CMT1A in detail 

in 1886. By then Charcot was already professor of Neurology. Marie was his student 

and secretary, but at the age of 33 was already a neurologist of rising reputation of his 

own.  Together  they  described  a  progressive  muscular  atrophy  of  distal  muscles, 

affecting the lower limbs first and resulting in the muscle wasting later. They described 

it  as  inverted  champagne  bottle  appearance.  Describing  in  detail  only  in  5  young 

patients, they noted that the disease usually began in childhood and was progressive in 

its weakness and the secondary deformities such as high arches and inversion of the foot 

(pes cavus deformity). They mentioned that it commonly affected the siblings and their 

ancestors of affected person, leading on that it could be a hereditary disorder. They were 

uncertain about the cause of the condition and wrote: “Is this a myelopathy (meaning a 

trapping of the nerves in the neck) or multiple peripheral neuritis – a disease of the 

nerves itself?” They went on to write: “The question is complicated although we prefer 

the hypothesis of myelopathy”. In this  conclusion they were mistaken, which then led 

them to use faulty, and in the modern eye dangerous, treatment, which was traction of 

the neck to relieve the “trapped” nerves. 

During the same time, Henry Tooth from Cambridge published his thesis “The 

Peroneal Type of Progressive Muscular Atrophy”. He described weakness “most often 

of the peroneal muscles in a disease in which heredity is a marked feature”. He also 

hypothesised correctly that the disorder was caused by peripheral nerve dysfunction. As 

a result of his contributions, especially his correct assumption of the  aetiology of the 

disease, which was described as a disease of the nerves themselves, rather than Charcots 

faulty assumption of entrappment of nerves, his name was added to those of Charcot 
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and Marie.  We can thank these three men for their contribution to science concerning 

this disease as the clinical and pathological descriptions of CMT have barely changed in 

the past 130 years. That is until new techniques of molecular biology began to uncover 

the origins of the various forms of CMT in our genetic makeup. (62)

Other names for the disease

Sometimes  other,  historical  names  are  used  to  refer  to  particular  forms  of 

Charcot-Marie-Tooth  disease.  For  example,  Roussy-Levy  syndrome  is  a  form  of 

CMT11  with  the  additional  feature  of  rhythmic  shaking  -  tremors.   Dejerine-Sottas 

syndrome  is  a  term sometimes  used  to  describe  a  severe,  early  childhood  form of 

Charcot-Marie-Tooth disease, which is also sometimes called type 3 (CMT3). It is a 

severe demyelinating neuropathy of infancy and childhood associated with very slow 

nerve conduction velocity  (NCVs),  elevated CSF protein,  marked clinical  weakness, 

and hypertrophic nerves with onion bulb formation. Depending on the specific gene that 

is altered, this severe, early-onset form of the disorder may also be classified as CMT1 

or CMT4. CMTX5 is also known as Rosenberg-Chutorian syndrome. (27)

2.3 Clinical Picture

Some of the issues that can be seen in a clinical picture of the patient are sensory 

deficits, physiologic changes, physically visual changes and functional deficits.  Longer 

nerves  that  transmit  impulses  to  the  appendages  of  the  body are  more  likely  to  be 

affected.  As  a  result,  peripheral  nerve  cells  slowly  lose  the  ability  to  stimulate  the 

muscles in the feet, legs, and eventually the hands, and to transmit sensory signals from 

the extremities to the brain. Different mutations within a single gene may cause signs 

and symptoms of  varying severities or lead to different types of Charcot-Marie-Tooth 

disease. Although  CMT  is  surely to  progressively  worsen the  affected  individuals 

condition,  functional  outcomes  may  vary:  thye  can  range  from  insignificant  motor 

issues   to  complete  limb  atrophy,  and  in  certain  cases,  the  permanent  need  of  a 

wheelchair.

Image 2: In this diagram you can 
see the main impairments 
of CMT affecting gait and 
resulting compensatory 
changes (39)
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Common symptoms: muscle pain, hand tremors, cold hands and feet, drop foot, nerve 

pain  (ex.  Burning,  shooting,  stabbing,  stinging),  chronic  fatigue,  numbness,  curled 

fingers, muscle atrophy in legs and arms, curled toes, high arches/ or flat feet, breathing 

difficulties. (17)

First signs may be: toe-walking, frequent tripping, ankle sprains, clumsiness,burning or 

pins and needles sensation in feet and/ or hands.

Sensory affection: Decreased sensitivity to heat, touch or pain. Affected sensitivity to 

vibration,  joint  position,  two-point  discrimination  test  is  often  positive.  Due  to 

decreased sensitivity trophic ulceration can occur, although this is rare. Many people 

have chronically  cold hands and feet.  Sensory impairments  typically  lead to loss of 

proprioception from the joints in the ankle and the foot and loss of exteroception from 

the plantar foot sole. Both sources of sensory input are essential for normal postural 

control.  Consequently, somatosensory loss is  very  likely to cause postural imbalance. 

Posturographic studies have shown that people with CMT tend to show increased body 

sway compared with healthy controls, particularly in the case of visual deprivation (42). 

Patients with CMT have their balance control characterized by an increased dependence 

on visual input.  Because of this patients may find it difficult to stand and walk in the 

dark, in poorly illuminated environments, or in any other situation where visual input is 

limited. To compensate for their somatosensory impairments, patients often walk with a 

widened base of support and tend to visually orient themselves in their environment. In 

addition,  somatosensory  impairments  have  shown  to  play  an  essential  role  in  the 

problems that people with CMT encounter on a daily basis. Especially they have issues 

when making fast  gait  adjustments  to sudden changes  in the support  surface.  These 

problems  limit  their  gait  adaptability  to  complex  daily  life  circumstances  and  may 

require a higher level  of attention while  walking compared with individuals  without 

impairments, which would make dual-tasking - walking and doing another action quite 

difficult.(43)

Physiological  affection: Loss  of  stretch  reflexes,  affection  of  deep  tendon  reflexes. 

Denervation-induced degeneration of the weight-bearing joints. This means there is no 

sensation received from the joint , and in case of trauma this is not felt by the person. 

Although not directly problematic, this can be an issue because the person continues to 

use  the  injured  joint,  which  causes  further  repetitive  minor  trauma  and  finally  in 

summation of the damage leads to arthropathy. This is called charcot joints. Not always 



11

present, but can occur. Another issue is poor nerve conductivity. Plantal Ulceritis can 

occur, commonly in the plantar metatarsal area, due to increased plantar flexion and 

high arches.

Image 3: healthy, flat and pes cavus foot (49)

Image 4: pes cavus deformity (31)

Image 5: claw toes, Hammertoes, mallet toe, curly toe (30)

Physical/structural manifestation: Loss of muscle mass (muscle wasting/ atrophy) in the 

lower  legs,  less  frequently  in  the  upper  extremities,  but  can  also  be  affected.  Foot 

deformities - hammertoes/ claw toes , high foot arch or flat feet, pes cavus is common. 

Later in the disease contractures may develop in the fingers and hands. 

Functional deficits: Peripheral muscle weakness in upper, but more commonly affected 

lower extremities, reduced fine motor skills, high stepped gait to compensate for poor 

dorsiflexion of foot and inability to make good heel strike in gait, drop foot. Together 

with  the  decreased  sensation,  poor  muscle  strength  and  decrease  in  proprioception 

balance is affected and can lead to frequent tripping and increased risk of falls.

Muscle weakness: Weakness of the ankle dorsiflexors results in a foot drop during the 

swing phase of gait,  which is usually compensated by increased hip flexion.  During 

weight  bearing  phase  mild-to-moderate  weakness  will  lead  to  rapid  plantarflexion 

movement after heel contact, whereas more  severe weakness of the dorsiflexors will 

result in midfoot or forefoot  first contact with ground rather than heel. When there is 

also weakness of the plantarflexors, this may result in excessive knee flexion during the 

stance phase of gait as a compensatory movement, as the calf muscles will work as the 

main stabilizers  of  the knee joint  during midstance phase. (40).  Some patients  may 

control excessive knee flexion   by prolonged activation of the quadriceps, but others 

may compensate  for  this  flexion tendency by  using knee hyperextension  during  the 

early stance phase of gait.  Limited ankle dorsiflexion range of motion may sometimes 

be limited in the presence of calf muscle weakness also. During the later stance phase of 

gait, calf muscle weakness will result in reduced toe-off power, which adds to the loss 
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of push off strength due to claw toes and therefore causes an even greater necessity for 

compensatory pull-off power from the ground by the hip flexors. (41)

Main   typical   issues   of this disease are:   peripheral muscle weakness, high arches in feet, 

hammer  toes,  muscle  wasting,  drop  foot.  Reduced  muscle  strength  in  lower  legs 

commonly affecting the intrinsic foot muscles, peroneals and foot dorsiflexors earlier 

than plantarflexors.  This then can lead to foot drop and fixed plantar  flexion in the 

ankle. Affected individuals may also develop weakness in the hands, causing difficulty 

with daily activities such as writing, fastening buttons, and turning doorknobs.

Other more uncommon issues can include breathing difficulties in more severe 

cases,  gradual  vision  and  hearing  affection  that  sometimes  leads  to  deafness.  (27) 

Swallowing or speaking difficulties, neurogenic bladder and vocal cord paralysis can 

also occur. (17)

Psychological affection: a person can become more irritable, can develop depression, 

anxiety, feelings of hoplessness and guilt.

2.4 Ethiology and Pathogenesis 

2.4.1 Prevalence in population/ Epidemiology 

It  is  the  most  common  inherited  neuromuscular  disorder.  Approximately  25 

cases in 100,000 people, in the USA it is closer to 40 cases per 100,00 individuals.(64) 

It  affects an  estimated  150,000  people  in  the  United  States. 1  in  3300  people  are 

affected  worldwide.  It  is  estimated  that  CMT affects  3+  million  people  worldwide, 

regardless of gender, race, or ethnicity. (17)

2.4.2 Onset

The  onset  of  CMT  becomes  apparent  normally  in  adolescence  or  early 

adulthood,  but  it may  occur  anytime  from early  childhood  through  late  adulthood. 

Sometimes  the  symptoms  are  mild  and  the  person does  not  even  know he  has  the 

disease, so a precise time of onset is difficult to determine.

2.4.3 Is it gender specific? 

No, this disease has no predilection for a particular race or sex.

2.4.4 Prognosis /How is the progression of the disease? 
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All of the subtypes of CMT are progressive,  meaning the symptoms become 

worse over time. Usually It is a slowly progressive disease, but there can be exceptions 

of fast progression. The longest nerve fibres are usually affected first. Usually first are 

affected feet, hands, legs and arms, but later on in the disease nerves can be affected all 

over the body. Typically the nerve affection does not go more proximal than mid-thigh 

and above elbow.  

A study evaluated  the progression of  CMT disease in  a  12 month period in 

children, and it showed that initial variables of gait speed, stride length and six minute 

walk distance significantly decreased over the 12 month period. Calf strength decreased 

significantly over the 12 months as well. Baseline maximum ankle dorsiflexion angle, 

gastrocnemius and hamstrings length, and calf strength correlated with decline in gait 

speed, with maximum ankle dorsiflexion angle was the strongest predictor for this. (19)

Another study evaluated Changes in walking velocity and stride parameters with 

age in  children with Charcot-Marie-Tooth disease and found that  they  demonstrated 

slower walking velocity due to both shorter stride length and diminished cadence. Since 

the slower walking velocity in children with Charcot-Marie-Tooth disease is primarily 

due to short stride length, treatments that enable improved stride length, such as plantar 

flexor strengthening and bracing,  may improve walking velocity  and associated gait 

function. (20)

2.6 Types of CMT

There are 5 main types of CMT: 1, 2, 3, 4, X. The most common autosomal 

dominant are CMT1A and CMTX1.  There are several types of Charcot-Marie-Tooth 

disease,  which  are  differentiated/  classified by  nerve  conduction  velocity (NCV) 

and mode of inheritance, determined by family history. As understanding of the genetic 

basis of CMT gradually increased, letters in alphabetic order were assigned to the CMT 

type to represent the gene involved.

The three autosomal dominant neuropathy types based on NCV (normal  NCV 

>40-45  meters/second)  were  demyelinating  (CMT1),  axonal  -  non-demyelinating 

(CMT2) and dominant intermeditate CMT(DI-CMT). (63)

Inheritance: Each  child  of  an  individual  with autosomal  dominant CMT has  a  50% 

chance  of  inheriting  the pathogenic  variant. The parents  of  an  individual  diagnosed 

with autosomal recessive CMT are obligate heterozygotes (meaning they are carriers of 

https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/autosomal-recessive/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/pathogenic-variant/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/autosomal-dominant/
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one pathogenic variant). Heterozygotes (carriers) are asymptomatic and are not at risk 

of developing the disorder. At conception, each sibling of an affected individual has a 

25% chance of being affected, a 50% chance of being an asymptomatic carrier, and a 

25% chance  of  being  unaffected  and  not  a  carrier. The  disease  can  also  arise  by 

spontaneous mutation if a person does not have a family history of CMT.  As more 

genes causing CMT are identified,  a gene-based classification system is increasingly 

used. More than 100 causative genes have been identified so far. 

2.6.1 CMT1

Demyelinating  form  -  type  1  (CMT1)  is  characterized  by  abnormalities  in 

myelin sheath (which is the fatty substance that covers nerve cells).   Its function is to 

protect the nerves and help them transmit nerve impulses at a higher speed. In CMT the 

affection  myelin  sheath slow the  transmission of  nerve  impulses  and can affect  the 

health of the nerve  fibre. Nerve conduction velocity for this thype is  V <35 m/s. The 

clinical  findings  of  distal  muscle  weakness, atrophy  and  sensory  loss  were  usually 

slowly progressive and often associated with pes cavus foot deformity and bilateral foot 

drop in gait. Affected individuals usually become symptomatic between ages five and 

25 years. Fewer than 5% of individuals become wheelchair dependent. Life span is not 

shortened. CMT1A type is an autosomal dominant disorder and is found to be linked to 

duplication  of  the PMP22 gene on chromosome 17.  This  is  also the  most  common 

subtype. It accounts for more than 60% of all CMT cases in most populations. (21)

2.6.2 CMT2A

Axonal/ non-demyelinating type 2 (CMT2) is characterized by abnormalities in 

the  axon, that extends from a nerve cell body to muscles or to sensory organs. These 

abnormalities reduce the strength of the nerve impulse. People with CMT2 may develop 

amyotrophic  lateral  sclerosis,  a  condition  characterized  by  progressive  muscle 

weakness,  a  loss  of  muscle  mass,  and  an  inability  to  control  movement. The 

NCV>45m/s. In general individuals with axonal neuropathy tend to be less disabled and 

have less sensory loss than individuals with demyelinating type of neuropathy. (27)

Mitofusin 2 (MFN2) is a protein of the mitochondrial outer membrane that belongs to a 

family  of  highly  conserved  dynaminrelated  GTPases.  It  is  involved  in  several 

intracellular  pathways,  however,  its  main  role  is  the  regulation  of  mitochondrial 

dynamics, in particular mitochondrial fusion. Mutations in MFN2 are associated with 

https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/carrier/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/pathogenic-variant/
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Charcot–Marie–Tooth disease type 2A (CMT2A). In CMT2A, the damage involves the 

axons of spinal  motor neurons (MNs) and sensory neurons (SNs),  which are hardly 

accessible in humans. (64)

2.6.3 Dominant intermeditate type

CMT(DI-CMT) has the characteristic of  the nerve impulses  being both slowed 

and reduced in strength, this is due to abnormalities in both myelin and axons. NCV is 

35-45 m/s. The clinical symptoms are typical ones for CMT. NCVs are so variable that 

even  within  the  same family  some  affected  individuals  fall  in  the  demyelinating 

neuropathy range, while others fall in the axonal neuropathy range.

2.6.4 Type 4 

(CMT4) is distinguished from the other types by its pattern of inheritance; it can 

affect either the axons or the myelin. 

2.6.5 Type X 

Charcot-Marie-Tooth disease (CMTX) is caused by mutations in genes on the X 

chromosome, one of the two sex chromosomes. (27)

2.7 Diagnosis/ testing

Diagnosis is based on physical symptoms, family history and clinical tests.

Symptoms: Neurological examination will be done by M.D.

Family history: A detailed anamnesis of family history into three generations will be 

done. Attention will be made to determine if any family member has had neurologic 

signs and symptoms.

Clini  cal tests:   

 Nerve conduction velocity(NCV) which measures the speed of nerve impulses; 

 Elelctromyogram (EMG) which records the electrical activity of muscle cells. 

 If testing from nerve conduction velocity confirms hypothesis of the disease, then 

genetic testing is carried out. 

 A nerve biopsy is considered only in uncertain cases. (36)

Genetic testing: 
molecular  genetic  testing  is  also  available  for  various  CMT subtypes.  Examples  of 

molecular  genetic  tests  include:  genotyping  to  detect  specific  pathogenic  variants; 
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sequencing  of  a  gene  to  detect  pathogenic  variants;  amplification  or  hybridization 

methods to  detect  copy number variants  involving one or  more genes;  methylation-

specific  techniques  to  detect  epigenetic  changes  that  influence gene expression;  and 

exome and genome sequencing. 

Physiotherapy  testing  used:  Gait  stereotype  examination.  Gait  profile  score  can 

differentiate  Charcot  Marie  Tooth  from unaffected  people  and  is  useful  to  quantify 

ambulation impairment, and  also  to  identify the joints  most affected by the disease. 

Implications of this can be applied for rehabilitation, physiotherapy and orthotics. (18) 

Other common testing used is muscle strength test and Neurologic examination.

Image 6: Picture shows evaluation of gait with locométre Satel. It evaluates cadence, symmetry in steps,  
stride length, stance phase and swing phase time and walking speed. (38)
Image 7: Picture shows evaluation of pincer grip force using Pincher gauge (38)

Image 8: Picture shows dexterity test using Purdue Pegboard (38)

Image 9: Stepwise treatment algorithm for gait impairments in people with CMT (39)
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2.8 Classification scales:

 Berg functional balance scale  (54)
 6 min walking test (55)
 Timed up and go test (56)
 Functional reach test (57)
 Functional independence measure (58)
 Charcot Marie Tooth examination score (59)
 Dyck and Lambert classification of hereditary neuropathies (60)

CMT functional Outcome measure. A study from 2018 evaluated the reliability 

and validity of the Charcot-Marie-Tooth Functional Outcome Measure (CMT-FOM), 

which is a new performance-based measure assessing functional ability in adults with 

CMT disease. The conclusion of the study was that  The CMT-FOM is well tolerated 

and showed no floor/ceiling effects in an adult with CMT1A. It appears to be reliable, 

and  the data acquired matched already known-group validity in adults with CMT1A. 

Longitudinal studies would still be necessary to do. (23) 

Clinical       examinations to determine if patient has pes cavus:   

1. The Coleman block test determines  if  the subtalar  joint  is  flexible.  The test is 

performed by having a patient stand with a 1-inch wood block under the heel and  

lateral foot. This allows the first ray (which is a single foot segment consisting of 

the first metatarsal and first cuneiform bones) to be plantar-flexed off the block. 

If  the  hindfoot  corrects  to  a  neutral  position,  the  deformity  is  flexible.  If  the  

hindfoot does not correct, the deformity is rigid. (11)

2. Increased calcaneal angle (53)

2.9 Currently used treatment

No cure is currently available so conservative treatment is used. Treatment of 

CMT is  palliative  and  supportive.  There  are  currently  no  licensed  pharmacological 

treatments. A number of therapies are undergoing clinical trials. The main goal is to 

minimise  or  slow  symptoms  where  possible.  Sensory  neuropathy  may  require 

monitoring, and intervention may be necessary to manage foot ulcers. Podiatrists are on 

the frontline of treatment for this condition.

Maintenance: Since there is no definite cure for the disease we can help the patient by 

conservative  ways like  maintaining  his  physical  condition  through physical  therapy, 
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preventing damage to the body by paying attention to the shoes he wears and amount of 

loading being done, using aids like foot orthoses or crutches for better mobility. In more 

severe cases surgery is also possible.

While the medical diagnosis of CMT is traditionally made by a neurologist, the 

optimal management  of  CMT  patients  includes  genetic  counselors,  physical  and 

occupational  therapists,  orthotists,  social  workers,  mental  health  providers like 

psychiatrists, and community Resources like group events with participants all affected 

by CMT. See the table below. (47)

Image 10: flow of multidisciplinary care and management of CMT (47)
Image 11: multidisciplinary members and roles in diagnosis and treatment of CMT (47)

2.9.1 Conservative treatment:

Some  treatments  used  in  physical  therapy  are  stretching  and  strengthening 

exercises to limit the progression of deformity. Exercises that do not put stress on the 

joints are strongly recommended, like swimming, nordic walking, yoga, pilates, Tai chi. 

(52)

Recent  case  studies,  clinical  trials  and  cohort  studies  support  rehabilitative 

therapies like exercise, respiratory muscle training,  assistive devices, manual therapy 

and stretching, to provide systemic health benefits, with the best possibility to retain and 

improve function of the patient. No evidence of overwork weakness or muscle damage 

have been reported in exercise trials, and rehabilitative exercise programs, and in many 

cases they lead to positive psychosocial impacts. (9)
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A study  evaluating  gait  in  children  with  CMT proposed  that  plantar  flexor 

strengthening and bracing,  may improve walking velocity  and  thereby gait  function. 

(20)

In 2017, a study published results of the first randomised controlled trial which 

assessed  exercise  therapy  effectiveness  for  children  and  adolescents  with  Charcot–

Marie–Tooth disease. Results  showed that six months of targeted moderate intensity 

progressive  resistance  strength  training  of  the  foot  dorsiflexors  preserved  long-term 

dorsiflexion  strength  without  detrimental  effect  on  muscle  morphology  or  signs  of 

overwork weakness. The treatment effect in the paediatric population was 31% at 12 

months and 28% at 24 months, compared to 12–19% in other trials of adults with CMT. 

(9)

Another study was based on a 12 week  home exercise program  structures on 

endurance exercises  and activities of daily living (ADL) showed   an increase of the 

muscular  strength,  and  a  shorter  ADL  execution  time  following  the  therapy 

recommended to both groups. (33) 

A study by Ramdharry GM was aimed at determining whether muscular strength 

training is effective, on a short-term basis, to improve impairments (loss of strength), 

disability  (decrease  of  functionality),  and  handicaps  (well-being)  of  patients  with  a 

neuromuscular  pathology -  myotonic  dystrophy  and  CMT. Patients  with  muscular 

dystrophy did not show great improvement. The patients with CMT however showed a 

moderate recovery of leg strength, as well as better ADL performance. (34)

Image  12:  Image  shows training  hand strength  using 

reeducational puddy (38)

A study conducted by El Mhandi et al investigated the 

effects  of  a  rehabilitation  program  on  the  variation  of  the 

cardiac frequency in patients with CMT. The 16 participants 

were  divided  into  2  groups:  individuals affected  by  CMT  and  healthy  ones.  The 

program included a cyclo-ergometer training, 3 times a week and for 24 weeks. This 

training led to an improvement of the cardiac frequency, especially at night. (35)

A set  Program in l’Hôpital  de  Jour  and l’Hôpital  Rothschild  sets  a  specific 

examination and treatment program for people affected by CMT. The duration of this 

program is 8 weeks, with therapy sessions 3x per week. You can repeat the program 

every  year  or  18-24  months.  During  the  4  hour  session  the  patients  will  receive 

kinesiotherapy,  balneotherapy,  podology  and  orthopedic  treatment.  A  medical  team 
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conssisting of several doctors will be supervising the procedures. Some of the clinical 

evaluations will include muscle strength testing, testing deep and superficial sensation, 

vibration test, functional evaluation score by Berg, 6min walking test , Time up and Go 

test and Functional Reach test. Some instrumental 

evaluations  they  use  are  evaluation  of  stability

(on  hard  surface,  soft  surface,  eyes  open,  eyes

closed),  locometry,  isokinetism  (knee

stabilization,  trunk stabilization abilities through

flexion  and  extension  of  trunk).  Some  applied

treatment  they  used  is  reeducation  of  correct

movement  stereotype,  proprioceptive  stimulation  and  muscular  reinforcement.  They 

also  train  aerobic  endurance  through  work  on  cyclo-ergometer,  marching  in  place, 

walking with open eyes and then altering direction of gaze using also peripheral visual 

field  and gait  training  on stairs.  They  also  employ  stimulation  of  the  soles  of  feet 

through vibration, massage after exercise to prevent cramping. A new patient evaluation 

is done after the 8 week course. (38) 

Image 13: Picture shows Satel Balance Platform. It can be used for both evaluation of balance control on 

an unstable surface and as a re-educating tool in rehabilitation. (38)

General  exercise  program: Warm-up,  stretching,  balance

exercises,  theraband,  active  movements  -  shoulder

adduction/  abduction,  bicep  curls,  chest  press,  trunk

extension, trunk flexion, leg abduction/ adduction,  squats,

spinal rotations. (52)

Image 14: Image shows patient doing dual-tasking activity. (38)

Treadmill, stretching and proprioception exercise program: A study led by L. Mori et al 

evaluated tradmill training effect on walking and balance during a 3 and 

6 month treatment  program. Treadmill  training was structured first  at 

40% of max load during inital session, then increase the load 10% each 

time with the final load being up to 70% of a persons maximal possible 

load.  Most  participants  showed  an  improvement  of  at  least  in  one 

parameter - gait/ balance. After 3 months 89.4% of participants showed 
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improvement, while after 6 months 95% of the participants showed improvement. They 

also  incorporated  respiartory  rehabilitation  using  Acapella  and  gymnastics  exercises 

with incorporated breathing. Stretching and proprioceptive exercises were also a part of 

this  treatment  program, which showed benefit  in  preventing  secondary impairments, 

maintaining articular  range  of  movement,  avoidance  of pain  and  contractures,  and 

ultimately maximizing the persons remaining abilities. (10)

Image 15: Image shows walking on different surfaces for sensory and balance training (38)

Image 16: Image shows plantar stimulation in post-operative patient 

with CMT (38)

Progressive exercise program with strength, aquatic and balance training: 

Warm up: ankle pumps, heel slides, brisk walking, free movements of joints. 

Stretching: Hamstrings, Quadriceps, Tendon Achilles, Piriformis and Adductors 

Exercises: Static abdominals, static back holds progressing to resistance training with 

elastic  bands  (hip  abduction).  Straight  leg  raises  and  abductions  (active  assisted) 

progressing to against gravity. Dynamic quads (gravity eliminated) and active-assisted, 

knee flexion with elastic band progressing to pelvic bridging and hip extension holds. 

Dorsiflexion  and  plantar  flexion  resistance  progressing  to  abdominal  curls  and  ball 

kicking. Stationary cycling forward/backward. 

Aquatic exercises: Mild water hamstring curls, dynamic quads, under water squatting, 

lunges,  toe  standing,  walking  and  spot  marching.  Progress  program  to  mild  water 

jumping, spot marching, jogging, steps climbing, forward and backward walking, with 

resistance and low water squatting. 

Balance  training: Tandem walking/standing  eyes  closed.  Ball  catching  with  narrow 

base. Progress program to tandem walking and single leg standing with weights, eyes 

closed, and tandem standing perturbations. Ball catching activities with narrow base. 

(11)

2.9.2 Orthoses and aids

Foot orthoses are a great aid used to treat one of the most 

common symptoms of CMT- drop foot.  Shoe orthotics 

come in many different forms: mobile foot drop orthoses 
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may be used with elastic foot dorsiflexion devices to manage forefoot pressure; rigid 

AFOs often require  debridement  of callus,  and management  of retracted  digits),  leg 

braces 

Image 17: image shows Anterior and side view of the elastic band orthosis (49) 

CROW -  Used in  the  active  stage  of  Charcot 

Foot deformity as well  as long term management  for 

significant  foot  deformities  associated  with  Charcot 

Foot.  Also  suitable  for  support/stabilisation  of  non-

uniting  fractures  of  the  foot/ankle. A  custom-made 

device  used  to  offload  plantar  pressure  and  transmit 

forces  over  a  larger  surface  area  up  the  leg. Fully 

enclosed  to  protect  the  foot  with  foam  lining  for 

comfort and internal custom foot orthosis. Walking sole 

with rocker bottom to allow for natural gait progression 

and offloading of the forefoot. 

Image 18: Image shows Charcot Restraint Orthotic Walker (CROW) some indications for it are Charcot  

foot neuropathy, chronic wounds and ulcers, non-uniting fracture support. (50)

Image 19: Image shows Foot orthosis for Reduced heel pressure, Prevention of foot 

drop, Stabilization of gait, reduction of foot contractures. (32)

Image  20: Image shows foot alignment socks.  They can help in treatment of 

bunions, hammertoes, crooked toes, frequent toe cramps, tired feet, swollen feet, 

heel spur, foot pain relief and other foot defects. (51)

Image  21: Picture shows fine motor training in upper 

extremity using a thumb orthosis (38)

Since the disease can also affect upper extremities arm and finger 

orthotics are also used.

A 10 year long case report of a 66 year old lady between 2000-2011 showed that 

custom orthopaedic shoes along with physical therapy 2x a week showed the physical 

examination  parameters  had  stabilized  since  2001;  her  falls,  sprains  and  walking 
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distance  had  improved  as compared  to  2000;  pain  had 

alleviated since 2001 and gait parameters had improved up 

to 2007 and stabilized between 2007 and 2011. This shows 

that  bracing with orthopaedic shoes along with physical 

therapy was effective in treating pain, improving the gait 

and  enhancing  the  walking  distance  (>500m) without 

assistive  device  in  a  person  with  Charcot-Marie-Tooth  disease. And  with  this 

information, we know that this type of therapy could be beneficial for other patients 

with CMT disease. (45) 

Image  22:  othopaedic  shoes  used  in  case  study  for  improved  foot  stability 

function by increasing ankle support and plantar foot drop prevention (45)

A study  by  Fredericca  Menotti  looked  at  how  ankle-foot  orthosis  improves 

walking economy in CMT type 1 patients. A total of 7 participants were asked to walk 

firstly with just their shoes, then secondly with shoes and anterior ankle-foot orthosis. 

They were asked to walk at their self-selected speeds of slow, comfortable and fast. 

Speed of walking and metabolic cost of walking energy cost per unit of distance was 

assessed and the results showed that  the CMT1A patients showed a lower energy cost 

per unit of time and per unit of distance when walking at their comfortable speed with 

A-AFO compared to walking with shoes only, which from a practical perspective means 

that they can walk for a longer duration and with a lower level of physical effort. This is 

clinically  relevant  because patients  can  use this  type  of  orthosis  to  walk for  longer 

periods of time while not getting as fatigued, together with higher confidence in their 

gait  and  lower  risk  of  trips  because  of  the  semi-fixed  position  of  ankle  joint  in 

dorsiflexion. (46)

2.9.3 Surgical intervention

Surgical interventions are preferable when a patient aims to improve barefoot 

walking or  wants  to wear  regular  footwear,  whereas  conservative  treatment  options 

usually suffice as long as a patient is satisfied with orthopaedic footwear. In cases when 

foot deformitites are too severe to be treated conservatively and foot orthoses fail then 

surgical procedures can be performed. 
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When varus deformity of the hindfoot cannot be corrected to a neutral position 

(pes cavovarus), surgical intervention should, be preferred over conservative treatment 

options.  Surgical  treatment involves  a  triple  arthrodesis  (which  is  a fusion  of  the 

talocalcaneal,  talonavicular,  and calcaneocuboid  joints)  to  correct  the  rigid  varus 

deformity, combined with upheaving of the first ray by a dorsiflexion osteotomy of the 

first metatarsal to correct the rigid cavus deformity. (44)

An example of surgical intervention on a patient  was ankle fusion,  calcaneal 

osteotomy, dorsiflexion of the first metatarsal, Achilles tendon lengthening and a tibialis 

posterior  tendon  transfer.  The  patient  was  on  this  occasion  treated  with  non-

weightbearing  for  3  months  and  then  had  a  removable  Aircast  boot  whilst 

weightbearing. He did have a prolonged period of swelling after surgery but did not 

develop any new hindfoot deformity and once healed he could mobilise his ankle with 

custom made - fixating orthoses bilaterally. 

Another case was of a 48 year old with CMT1A due to PMP22 duplication. He 

had presented with bilateral  Charcot processes in both midfeet.  He underwent a left 

transtibial amputation for a foot collapse associated with an ulcer. He was then later 

referred to hospital with right pes cavus in association with a neuroarthropathic Charcot 

midfoot. The right foot was treated with a total contact cast for 6 months and he now 

mobilises with a prosthesis on the left leg and an insole inserted into the right shoe.

Image  23:  left  image  -  Lateral.  Right 

image - Dorsoplantar. Radiographs of the 

right  foot  show  evidence  of  Charcot 

changes  with  fragmentation  and  collapse 

of  the  navicular,  dislocation  and 

deformity. Healed fractures of the bases of the 4th and 5th metatarsals are also seen. (21)

A third case as an example is 45 year old carpenter with CMT1A due to PMP22 

duplication  underwent  a  right  hindfoot  arthrodesis  at  the age  of  11 and returned to 

hospital in 2015 with bilateral pes cavus in association with a painful left ankle arthritis. 

Radiographs in April 2016 showed collapse of the talus suggestive of a Charcot process. 

The screws were removed because they were prominent, he was treating in an AFO and 

then a CROW walker. The skin temperatures in both feet had equalised by May 2017 

and he has since been mobilising in a splint.
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All three of these patient cases had developed charcot joints and showed some 

complications after surgery. Orthopaedic surgeons should be aware that Charcot joints 

can occur in CMT and surgery can be complicated by Charcot joints. (21)

 

 

 

On the other hand there have also been reports of positive effects of surgical 

intervention in a study published in 2020, where  75% of the  adult  patients reported 

‘‘excellent’’ or ‘‘good’’ satisfaction after surgery. All radiographic parameters showed 

significant improvement. The objective of the study was to evaluate the effectiveness of 

posterior tibial tendon transfer, first metatarsal ascent osteotomy, and calcaneal valgus 

osteotomy in the treatment of cavovarus foot secondary to CMT. But in addition to this 

some  patients  recieved  other  surgical  interventions  like  lengthening  of  the  Achilles 

tendon,  interphalangeal  arthrodesis  and/or  plantar  fascia  section,  subtalar  arthrodesis 

and a lengthening of the extensor hallux longus due to initial undercorrection or due to 

persistence of the varus deformit. (22)

2.9.4 Pharmacological treatment:

Analgesics can be used - for neuropathic and non-neuropathic etiology. Some 

other drugs used in clinical trials were  corticosteroids, antioxidants such as Vitamin E, 

lipoic acid and coenzyme Q. (37)

Neurotoxic drugs should be avoided because they can exacerbate the condition 

and  have  previously  caused  neuropathy  in  patients  with  unrecognised  CMT.  Some 

Definite  high  risk drugs  for  CMT patients,  including  asymptomatic  CMT cases  are 

Vinca alkaloids (Vincristine) and Taxols (paclitaxel, docetaxel, cabazitaxel). Moderate 

to  significant  risk  pose  drugs  such  as:  Amiodarone  (Cordarone),  Arsenic  Trioxide 

(Trisenox),  Bortezomib  (Velcade),  Brentuximab  Vedotin(Adcetris),  Cetuximab 
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(Erbitux),  Cisplatin  & Oxaliplatin,  Colchicine  (extended  use),  Dapsone,  Didanosine 

(ddI,  Videx),  Dichloroacetate,  Disulfiram  (Antabuse),  Eribulin  (Halaven), 

Fluoroquinolones, Gold salts etc. Alcohol was removed from the neurotoxic drug list in 

July 2004. While people with CMT generally suffer no tragic effects from moderate 

consumption  of  alcohol,  they  should  be  especially  mindful  of  the  fact  that  alcohol 

affects balance and coordination, and that overconsumption of alcohol is generally not 

recommend under any circumstances. (17)

Educating the patients:  As for any disease educating the patient on what his prognosis 

looks like is very important.  Explaining that exercise and mental preparation for the 

difficulties  to  come  is  crucial  for  a  prolonged  happy  life.  There  are  also  many 

organizations for people affected with this disease, where they can find people in similar 

situations as they are currently, bond, experience fun events and not feel left out of the 

real life.

Additional therapies that can be used are psychotherapy to help the patient cope 

with this illness that he will have to live with for his whole life, learn techniques that  

could help improve patient satisfaction in daily life and help deal with their specific 

issues and also psychotherapy could be great  in preventing the onset  of depression. 

Electrotherapy and other physical therapy modalities could be used, but attention should 

be made regarding the intensity  of the applied therapy for the patient has decreased 

sensation and so high electrical current could cause damage or hot spots, the same goes 

for thermotherapy. Group therapy both for physical and psychological goals could be 

beneficial as the patient could learn from the other group participants their methods to 

success, see that he is not alone battling this illness and could find support and even 

friendship among people in this group.
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3 Special part - Case study

3.1 Methodology

My bachelor's practice took place at Fakultní Thoamyerova Nemocnice in Prague. The 

placement started on 10.1.22 and ended on 04.02.22. I attended 4h every day Monday-

Friday, which in total was 80 hours. My clinical work placement was supervised by Mgr 

Jana Hlinovská. At first I was in Neurology department, where my patient was situated, 

but then after a week he was transferred to Rehabilitation department. For some time I 

was also working in Anaesthesia department (ARO).

The first meeting with the patient took place on 10.01 in Neurology department on my 

first  day of  practice. On the  same day,  the  anamnesis  and the initial  kinesiological 

examination were taken. The duration of the therapy sessions varied from 30 min to 1.5 

hours.  The  final  kinesiological  examination  was  performed on  the  last  day  of  my 

practice on Friday the 4th February. The patient was leaving the hospital the following 

Monday. In total, we performed 12 therapies together with the 13th being devoted to the 

final  kinesiologic  examination  and  instruction  of  self-therapy  exercises  for  at  home 

training.

On the first day, the patient was informed about the examination, therapy, and 

my thesis work. He signed the informed consent, which was approved by The Ethics 

Committee  at  FTVS  Charles  University.  Therapies  were  performed  under  the 

supervision of Mg. Jana Hlinovská.
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3.2 Anamnesis

Examined person: P. N.  male Age: 86 years old (born 1936)

Diagnosis: Charcot-Marie-Tooth disease code: G60

3.2.1 Status present

Objective:

 Height: 184cm

 Weight: 74kg

 BMI: 21.4 (normal weight BMI values are 18.8-24.9)

 Blood pressure: 115/69 mmHg (norm is 120/80 mmHg)

 Saturation: 87%

 HR: 85/min

 Respiratory rate: 16x min

 Dominant limb: right

 Asisstive devices:  During initial  kinesiologic assessment he uses  a  walker to get 

around walking, but after a few days, he transitioned to using french crutches in a 

four point crutch gait. By the end of therapy he is using french crutches in two point 

crutch gait, and even walking on his own. He also uses glasses during reading.

 Cognition: good, no issues.

 Communication:  patient  can  understand  and  reply  appropriately  to  the  medical 

staff.

Subjective:

3.2.2 Chief complaint:     

Weakness in his feet and because of this inability to walk independently and 

take care of himself fully. He came to the hospital for urinary incontinence.  The main 

personal issues for the patient are: trouble walking, standing, overall instability in feet. 

Upper extremities are not affected yet.

Additional issues include the chronic shoulder and back pain in cervical and lumbar 

spine.  The  reason for  coming  to  the  hospital  was  urinary  incontinence  and general 

overall weakness, so he could not take care of himself. 
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Pain

1 In right shoulder joint pain  (7/10) already at 40º flexion, then if it is overcome higher  

flexion is  possible,  and then pain arises again during high flexion, above 120º.  The 

onset  of pain is   unclear,  it  started gradually a long time ago, and is  most likely  a 

symptom  of  functional  impairment. There  could  be  some  chronic  inflammation  of 

subacromial bursa, although swelling and redness as well as temperature changes are 

not present.

2 In lumbar spine  during movement sometimes goes up to 7/10, normally it is 3/10,  

when sitting still there is no pain. Antalgic position is anteflexion of trunk.

3 In cervical spine

3.2.3 History anamnesis

Currently is suffering from arrhythmia and is taking medication for it.

7years ago the patient started to notice symptoms of peripheral muscle weakness and 

worse control of balance. The disease has gotten worse the past 2 years. 

3.2.4 Injuries

Nothing significant

3.2.5 Surgery anamnesis

2005 - C5-6 Cervical spine stabilization surgery

2006 - L2-3 Lumbar spine decompression surgery - to open up the area of nerves, to 

improve the symptoms of consistent pain and numbness in feet.

2002 - Total Sin. knee endoprosthesis

2000 - Total Dex. hip endoprosthesis. Lateral approach.

3.2.6 Pharmacological anamnesis:

 Anopurin 100 1x in the morning = aspirin

 Atoryastatin Mylan20 1x in the evening = statin used to lower LDL and raise HDL 

cholesterol, by lowering the production of cholesterol in the liver.
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 Coryol6,25 1/2 in the morning and 1/2 in the evening = beta-blocker that causes 

vasodilatation, is used to treat angina pectoris and mild to moderate heart failure. 

Coryol is used to treat high blood pressure.

 Cordarone  200  1x  morning  =  irregular  heartbeat (such  as  persistent  ventricular 

fibrillation/tachycardia). It is used to restore normal heart rhythm and maintain a 

regular, steady heartbeat.

 Detralex  2x  morning  =is  a  venotonic  (increases  venous  tone)  and  vascular 

protection  (increases  resistance  of  small  blood  vessels).  It  is  recommended 

for venous circulatory disorders (swollen legs, pain, cramps at night, heaviness in 

the  legs,  trophic  disorders)  and  for  the  treatment  of  symptoms  caused  by 

haemorrhoids.

3.2.7 Family anamnesis: 

His mother also had the same genetic illness.

3.2.8 Social and functional anamnesis: 

The patient is retired, and currently lives with his wife in a one-story home with 

a garden. The home has only 3 steps. He has a good relationship with his wife and she  

has been very help-full during his illness. Because of his illness he doesn’t go anywhere 

much.

3.2.9 Occupational anamnesis: 

He used to work as a handyman, labour worker for all of his life.

3.2.10 Allergic anamnesis:     

none

3.2.11 Sport/ leisure activities:     

He likes to do gardening when it is season. However, due to the worsening of his 

overall functional state he has now become more sedentary. He did not mention any 

previous  sport  he did,  but he was overall  very active  and used to  walk even 10km 

everyday.
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3.2.12 Abuses:

none

3.2.13 Diet:     

balanced diet with no specific restrictions or required additional supplements

3.3 Initial kinesiologic examination

Observation

Patient is overall weak and requires help even to turn around in bed and sit up. All the 

movements  are  very  slow  and  careful.  Patient  is  thin  and  quite  static.  Simple 

movements  require  a  lot  of energy from him. Shoulders  are  protracted  forward and 

breathing is almost non-apparent. The depth of inspiration is shallow. High arches in 

feet with typical CMT foot deformities.

3.3.1 Postural examination

Static examination of posture:

Posterior view

Heels are square shape, so this means he is putting more weight on the heels, rather that 

equally dispersing it along the whole foot.

Calcaneus varus

Calf muscle volume is symmetrical, and quite small. 

Popliteal lines are on the same level, but it looks like the knees are not fully extended, 

we should conclude this from the side-view.

Knees are in centre of axis.

Thighs have symmetrical muscle volume.

Both posterior superior illiac spines (PSIS) seem to be on the same level, but this should 

be checked with pelvis palpation.

Vertebral column passes through the vertical axis.

Both thoracobrachial triangles are symmetrical.

Both medial borders of scapulas are winged out, but the right one more so. The scapulas 

are in external rotation and slight abduction.
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Neck and head are positioned along midline 

Lateral view (right)

Plumb line passes slightly anterior to the lateral malleolus.

It continues along the vertical axis in sagittal plane in the calf.

The knee is slightly anterior to the plumb line. The knee is not fully extended.

The thigh is in line with the axis.

The plumb line  passes  midway  through the  pelvis  around the  greater  trochanter  of 

femur, but the pelvis itself appears to be in slight retroversion.

The  lumbar  curve  is  almost  fully  straight.  This  is  most  likely  due  to  the  lumbar 

decompression surgery.

The thoracic spine as a whole is hyperkyphotic, with the largest curve being around 

Th5-7.

Shoulder is protracted forward anterior to the plumb line.

There is quite a sharp angle in the transition from thoracic to cervical spine around C7-

Th1 region.

Head is protracted forward.

Lateral view (left)

Plumb line passes slightly anterior to the lateral malleolus.

It continues along the vertical axis in sagittal plane in the calf.

The knee is slightly anterior to the plumb line. The knee is not fully extended.

The thigh is in line with the axis.

The plumb line  passes  midway  through the  pelvis  around the  greater  trochanter  of 

femur, but the pelvis itself appears to be in slight retroversion.

The  lumbar  curve  is  almost  fully  straight.  This  is  most  likely  due  to  the  lumbar 

decompression surgery.

The thoracic spine as a whole is hyperkyphotic, with the largest curve being around 

Th5-7.

Shoulder is protracted forward anterior to the plumb line.

There is quite a sharp angle in the transition from thoracic to cervical spine around C7-

Th1 region.

Head is protracted forward.
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Anterior view

Feet are turned slightly laterally, but this is done in the ranges of norms (until 30º)

Fingers are pressed to the ground and create hammer-toes.

Quite high arches, when they were measured by placing my fingers under, it was found 

that both sides are symmetrical.

Ankles are symmetrical on both sides, with visible tendons passing from periphery to 

center.

Both calves  are symmetrical  in  their  position and muscle volume,  but  have a slight 

varous shape.

Knees are on same height, but the patellas are rotated medially. It might appear this way 

because of the slightly bent knees during standing position.

Thighs are symmetrically positioned and have the same visual muscle volume.

Anterior superior illiac spines (ASIS) appear to be on the same level, but pelvis position 

must be examined just to be sure.

The plumb line passes through the middle of his torso, along the linea alba.

There is  imbalanced muscle tone of the abdominal  wall  musculature.  This creates a 

shape of an hourglass instead of a barrel like shape, which is the ideal.

The hands, when placed in a relaxed position, are positioned on the anterolateral part of 

the thighs.

The shoulders are in protracted position.

Both clavicles  have the acromial  (lateral)  ends  pointed cranially,  creating  a  triangle 

shape rather than being parallel to the ground.

His neck and head are in neutral position.

3.3.2 Pelvis position:

ASIS - on the same height

PSIS - on the same height

No pelvic  torsion,  tilt  or rotation  is  observed,  but there is  slight  retroversion of the 

pelvis from the ideal position. Ideally there  should be slight anteversion of the pelvis, 

but we observe the ASIS an PSIS being in almost the same level.

3.3.3 Specific testing of posture:
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Rhomberg test: 1 - negative. He can stand for a few seconds, but normally uses support 

from a walker or another stable surface, so technically it is considered positive, if using 

aids is not allowed. 2, 3 positive, but also uses support to prevent falls.

Vele test: grade 3, claw toes when standing. When a paper is slid under the toes, it 

cannot pass freely through, meaning the weight is not distributed ideally along the foot 

and the fingers are pressing harder on the ground for support than they should. This can 

be seen as a compensatory mechanism attributed to worse balance control and decreased 

proprioception in the feet.

Trendelenburg sign: not possible  to evaluate  because the patient  is  too weak and is 

afraid to perform the test.

3.3.4 Modification of standing

Standing on tiptoes (evaluate S1 root lesion): positive. The patient is able to perform the 

movement in small range of motion with his heels barely lifting off the ground and he is 

also using support during this movement. The test is positive probably due to muscle 

weakness, not specific root lesion.

Standing on heels (evaluate L5 root lesion): positive. The patient is able to stand on 

heels for a few seconds but he is using support from his walker and he is leaning back 

with his bottom to balance out the weight shift.  The test is positive probably due to 

muscle weakness, not specific root lesion.

Single-leg stance test: positive. The patient can stand on one leg for a few seconds, but 

he  is  strongly  using  support  from his  walker.  There  is  visible  over-activity  of  the 

tendons in the feet with the fingers turning white from the pressure change. His left leg 

is slightly better than his right, but both are still poor in showing strong base of support. 

Once the patient closed his eyes, there was more intense movement of the body, so to 

prevent a fall the testing was stopped.

3.3.5 Dynamic spine examination

Extension: the range of motion is limited. The patient cannot be fully erect in the spine 

when asked during  sitting  or  standing,  let  alone  perform extension.  When maximal 
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extension is reached, there still  remains a prominence at Th8. The movement is not 

fluent. This movement causes the patient discomfort.

Lateroflexion: the range of motion is small, but symmetrical on both sides. The shape of 

the spine when doing lateroflexion is not smooth - there is sharp angle around Th1 and 

Th12, the majority of the range of motion comes from the thorasic spine. This goes 

together with the kind of surgeries he had had. Synkinesis of the pelvis is not observed, 

but this is likely due to the limited range of motion in lateroflexion, so there is no need 

for it. This movement does not cause the patient any discomfort, he simply reaches a 

barrier to how far he can bend.

Anteflexion: the overall range of motion is in the norms, he can bend his head to the 

point where his nose in parallel to his knees during sitting position. The curve of the 

spine has a c-curve shape when looking from the side, with a slightly flatter lumbar 

spine. The highest point/ prominence observed is around Th8 vertebra. The movement 

is fluent when bending into flexion and then going back to neutral position also. This 

movement does not cause him any pain, in fact he often uses this position as a relief 

position during intense low back pain.

3.3.6 Gait stereotype examination

During the initial meeting with the patient, he was using a walker to get around but 

already on the second day he transitioned to using french crutches, so the examination is 

done based on the gait using french crutches.

The patient uses 4 point crutch gait. The walking is very slow and he can only walk 10m 

at a time before he gets tired and requires a break. A break includes leaning against a 

wall or having a seat. The patient has decreased hip and knee flexion, which results in 

shorter steps. There is no clear heel strike, there is evident drop foot the patient places 

the foot floppily on the full sole of foot. It is clear that foot dorsiflexion is affected 

because he has difficulty performing heel strike when walking. There is also incomplete 

toe-off phase with decreased hip extension, bent knee where is should be extended and 

small  plantar flexion in the feet.  All of this combined leads to shorter stride length, 

which is a sign of instability and weakness. 
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Width of the base of support: Normal, approximately shoulder width apart

Walking rhythm: (cadence) irregular

Walking speed: slow

Stride length: short

Movement of the foot: heel strike - not precise, foot is placed almost with 

full flat foot.

flat foot - overactivity of tendons

mid-stance - compensatory movements with knee 

and hip.

heel-off - poor activity of plantarflexors

toe-off  -  incomplete movement with limited hip 

extension.

Swing phase - patient has a tendency to drag his 

feet  along the ground rather  than do a swinging 

motion through the air.

Position and movement of  knee joint Continuously flexed knee during the whole gait, 

even  during  heel  strike,  mid  stance  and  toe-off 

phase.

Position and movement of hip joint Incomplete extension of hip, as well as limited hip 

flexion.

Position and movement of pelvis Almost  no  movement  in  the  pelvis  area.  Stays 

stiff like it is boxed in

Position and movement of the trunk Slight  rotation  of  trunk  on  contralateral  side 

toward the stepping leg, which is good. He has a 

tendency to do hyperkyphosis

Position and movement of the upper extremity This can not be evaluated because the patient uses 

crutches fro support.

Position and movement of the head Head stays in midline position with a tendency to 

look downward.

Stability of walking Patient  is  unstable  while  walking,  even  when 

using support.

Table 1: Initial Kinesiologic examination - Gait 
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3.3.7 Muscle strength test (using Kendall muscle strength testing 

grading 0-5)

Muscle Right Left

Anterior neck flexors 4 4

Anterolateral neck flexors 4 4

Posterolateralneck flexors 4- 4-

Deltoid (ant, mid, post) Anterior 2-

Middle 2

Posterior 2+

3+

3+

3+

Trapezius Upper 4+

Lower 2+

Upper 5

Lower 2+

Rhomboids 2 2+

Serratus anterior 1 3

Latissimus dorsi 4 4

Biceps brachii 4 4

Brachialis 4 4

triceps 3+ 4+

Suppinator 5 5

Pronator 4 5

Palmaris 4 4+

Flexor carpi radialis 4 4

Flexor carpi ulnaris 4- 4-

Extensor carpi radialis 4 4

Extensor carpi brevis 4+ 4+

Flexor digitorum 5 5

Lumbricales 5 5

Interossei 5 5

Abductor pollicis 5 5

Adductor pollicis 4 4

Opponens pollicis 5 5

Quadriceps 2 2

Hip  abductors  (glueus,  medius,  tensor 

fascia latae, gluteus minimus )

1 1

Hip adductors (adductor longus, adductor 

brevis,  adductor  magnus,  gracilis,  and 

pectineus)

2 2

Gluteus maximus 1/2 1/2

Hamstrings 2+ 2+
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Soleus 2/2+ 2/2+

Extensor digitorum (feet) 1 1

Tibialis anterior 4 4

Tibialis posterior 4 3+

Flexors digitorum (feet) 1 1

Flexor hallucis 1 1

Peroneus longus 2+ 2+

Table   2  : Initial kinesiologic examiantion - muscle strength test  

3.3.8 Breathing examination in supine position

In supine breathing pattern is paradoxical  and  is mostly in thoracic  region  and very 

shallow. Shape of chest is asymmetric with the right side of chest being a lot smaller, or 

rather more depressed and producing a smaller inspiratory volume than right. The lower 

part of the chest is not expanding laterally and and intercostal spaces are not widening. 

The whole ribcage is moving in a shifting movement cranio-caudally, rather than doing 

an opening like movement as it would be ideally. There is no discomfort for the patient 

when palpating diaphragm. I personally feel hypertonicity.

3.3.9 Anthropometric measurements - circumferences in cm

Body part Right Left

Thigh 15cm above knee 50 48

Thigh 10cm above knee 47 48

Patella 45 46

Tibial tuberosity 40 40

Calf 39 37.5

Ankle 26 25

Metatarsal bones 27 26

Below Deltoid 33 33

Biceps 29 29

Elbow in 30º flexion 31 30

Forearm proximal 1/3 26 24

Wrist 19 19

Table 3: Initial kinesiologic examination - Anthropometric measurements (circumferences in cm)
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3.3.10 Muscle length test (according to Janda, grading 0-2)

Muscle Right Left

Hamstrings Shortened,  grade  2,  60º  into 

flexion

Shortened,  grade  2,  60º  into 

flexion

Tensor fascia latae Normal length, grade 0 Normal length, grade 0

2-joint adductors Shortened,  grade  1,  30º  into 

abduction

Grade 1, 30º into abduction

1-joint adductors Shortened,  grade  1,  35º  into 

abduction

Shortened,  grade  1,  35º  into 

abduction

Soleus Normal length, grade 0 Normal length, grade 0

Gastrocnemius Slight  shortness,  grade  1, 

dorsiflexion of 85º

Slight  shortness,  grade  1, 

dorsiflexion of 85º

Rectus femoris Shortened,  grade  1,  70º  into 

flexion

Shortened,  grade  1,  70º  into 

flexion

illiopsoas Shortened,  grade  1  10º  above 

table

Slightly shortened,  grade  1 10º 

above table

Sartorius Normal normal

Piriformis Slight shortness, grade 1 Slight shortness, grade 1

Pectoralis major Lower fibers are shortened Lower fibers are shortened

Pectoralis minor Shortened more  than on the left 

side

Shortened

Paravertebrals in sitting position Normal  length,  grade  0,  distance  between forehead  and  knees is 

8cm

Quadratus lumborum Not possible to test because patient cannot hold side-lying position

Medial shoulder rotators  Grade 0, lies flat on the table  Grade 0, lies flat on the table

Lateral shoulder rotators Grade 0, forearm is 30º from the 

table

Grade 0, forearm is 30º from the 

table

Latissimus  dorsi,  teres  major, 

rhomboid major and minor

Impossible to test because of pain in the right shoulder

Cranial part of trapezius Shortened, grade 2, with limited 

lateroflexion  of  head  and  hard 

end-feel. This movement is also 

affected  because  of  the 

stabilzation surgery.

Shortened, grade 2, with limited 

lateroflexion  of  head  and  hard 

end-feel. This movement is also 

affected  because  of  the 

stabilzation surgery.

Levator scapulae Grade  1,  there  is  slight 

resistance  during  depression  of 

shoulder

Grade  1,  there  is  slight 

resistance  during  depression  of 

shoulder
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SCM (sterno-cleido-mastoid) Shortness  -  hard  end  barrier, 

impossible  to  do   extension. 

This is partly due to the surgery 

he had also.

Shortness  -  hard  end  barrier, 

impossible  to  do   extension. 

This is partly due to the surgery 

he had also.

Table   4  : Initial kinesiologic examiantion - muscle length test  

3.3.11 Goniometry SFTR Method 

Joint Right Left

Active Passive Active Passive

Cervical spine S: 30-0-45

F: 10-0-10

T: 60-0-60

S: 30-0-45

F: 15-0-15

Hand end-feel. 

This  is  due  to 

stabilization 

surgery.

T:  65-0-65 

Firm  end-feel 

caused  by 

tissue 

restriction.

x x

Shoulder

Extension, Flexion S:  45-0-45 

pain  in 

flexion,  which 

together  with 

weakness 

prevents 

perfomance  of 

full  range  of 

motion

S: 45-0-180

Pain  when 

performing 

flexion,  but  it 

can  be 

tolerated  in 

order  to 

perform  full 

range  of 

motion  in 

flexion.  There 

is soft end feel 

in both flexion 

and extension.

S: 45-0-170

No pain when 

performing 

movement.

S: 45-0-180

Soft  end-feel 

in  flexion  and 

extension.

Abduction F: 170-0-

Slight  pain 

when 

F: 170-0-

Soft  end-feel. 

Slight  pain 

F: 170-0-

No pain when 

performing 

F: 170-0-

Soft  end-feel. 

No pain.
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performing 

abduction 

around  75º, 

but  after  this 

level  is 

reached  and 

surpassed, 

there  is  no 

issue  reaching 

full  range  of 

motion at 170º 

abduction.

The  patient 

has  a  bad 

movement 

stereotype 

when 

performing 

abduction 

because  he 

overuses 

trapezius   and 

has  poor 

fixation  of 

scapula  along 

the trunk.

starting 

around 75º

movement.

Extension in ABD + horizontal 

ADD

T: 120-0-20 T: 120-0-20

No  end-feel. 

Movement  is 

stopped by the 

patients  own 

body.

T: 120-0-20 T: 120-0-20

No  end-feel. 

Movement  is 

stopped by the 

patients  own 

body.

External and internal rotation R: 90-0-60 R: 90-0-60

In external and 

internal 

rotation  there 

is  a  firm end-

feel,  but  the 

range  of 

R: 90-0-60 R: 90-0-60

In external and 

internal 

rotation  there 

is  a  firm end-

feel,  but  the 

range  of 
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motion  in 

within  the 

norms.

motion  in 

within  the 

norms.

Elbow

Extension, flexion

Suppination, pronation,

S: 0-0- 140

R: 80-0-80

S:  0-0-  140 

hard  end  feel 

in  both 

extension  and 

flexion, this is 

normal  for 

there  is  bone 

to  bone 

contact.

R: 80-0-80

 S: 0-0- 140

R: 80-0-80

S: 0-0- 140

hard  end  feel 

in  both 

extension  and 

flexion, this is 

normal  for 

there  is  bone 

to  bone 

contact.

R: 80-0-80

Wrist

Extension, flexion

Radial duction, ulnar duction S: 70-0-80

F: 15-30

S: 70-0-80 soft 

end-feel.  No 

pain.

F: 15-35

soft  end-feel. 

No pain.

S: 70-0-80

F: 15-30

S: 70-0-80

soft  end-feel. 

No pain.

F: 15-35

soft  end-feel. 

No pain.

Hip

Extension, flexion

Abduction, adduction

External  rotation,  Internal 

rotation

S:15-0-120  F: 

35-0-15

R: 45-0-30

S:20-0-125 

(soft end feel)

F:  35-0-15 

(firm  end  feel 

in abduction)

R:  45-0-30 

(firm  end  feel 

in  external 

rotation,  soft 

end  feel 

during internal 

roation)

S:15-0-120  F: 

35-0-15

R: 45-0-30

S:20-0-125 

(soft end feel)

F:  35-0-15 

(firm  end  feel 

in abduction)

R:  45-0-30 

(firm  end  feel 

in  external 

rotation,  soft 

end  feel 

during internal 

roation)

Knee S: 10-0-130 S:5-0-135 firm S:10-0-130 S:5-0-135
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end  feel  into 

extension  and 

soft  end-feel 

into flexion

firm  end  feel 

into  extension 

and  soft  end-

feel  into 

flexion

Ankle

Dorsiflexion, plantar flexion

Eversion, inversion

S: -5-5-30

R: 10-0-20

S:0-0-35  firm 

end  feel  on 

both  dorsal 

and  plantar 

flexion

R:  15-0-30 

firm  end  feel 

with the whole 

movement 

feeling stiff.

S:5-5-30

R: 10-0-20

S:0-0-35

firm  end  feel 

on both dorsal 

and  plantar 

flexion

R: 15-0-30

firm  end  feel 

with the whole 

movement 

feeling stiff.

Metatarsals S: 40-0-30

F: 0-0-0

S: 70-0-50 soft 

end-feel 

indicative  of 

muscle stretch

F: 10-0-10

S: 40-0-30

F: 0-0-0

S: 70-0-50

soft  end-feel 

indicative  of 

muscle stretch

F: 10-0-10

Table 5: Initial kinesiologic examination - Goniometry

3.3.12 Scar mobility 

Scar Mobility

Cervical spine stabilization Scar is mobile in all directions

Left knee replacement TEP Scar is mobile in all directions. It is more 

fixed near the tibial tuberosity, but this is 

normal because of the thin tissue layer on 

top of the bone.

Right  hip  replacement  lateral  approach 

TEP

Scar is mobile in all directions

Lumbar spine decompression surgery Scar is mobile in all  directions.  Slightly 

less mobility when the scar  is stretched 

longitudinally  along  the  spine,  but  it  is 

not pathological.

Table 6: Initial kinesiologic examination - Scar mobility
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3.3.13 Muscle tone palpation

Muscle Right Left

Rectus femoris Hypotonic Hypotonic

Vastus medialis Hypotonic Hypotonic

Gastrocnemius Hypotonic Hypotonic

Tensor fascia latae Hypertonic hypertonic

Biceps femoris hypertonic hypertonic

Semitendinosus Hypertonic (non-elastic) hypertonic

Gracilis Hypertonic,  painful  point  of 

attatchment  at  around  pes 

anserinus

Hypertonic,  painful  point  of 

attatchment  at  around  pes 

anserinus

Biceps brachii Hypotonic Hypotonic

Triceps Hypotonic Hypotonic

Deltoid Hypotonic Hypotonic

Pectoralis major hypotonic hypotonic

Pectoralis minor Hypertonic hypertonic

Trapezius Hypertonic (non-elastic) Hypertonic (non-elastic)

SCM Hypertonic hypertonic

Diaphragm Hypertonic Hypertonic

Table 7: Initial kinesiologic examination - Muscle tone palpation

3.3.14 Deep stabilization system testing

Test Result

Diaphragm/ Intra abdominal pressure he  is  able  to  activate,  but  not  hold  the  pressed 

fingers externallly.

Transversus abdominis has difficulty holding pressure against fingers.

Single leg raise in flexion bad  stabilization  of  trunk  during  leg  raise 

resulting  in  lumbar  spine  lifting  from  the  bed, 

pelvis is also not fixed as it should be.

Trunk flexion patient is too weak to perform the movement.

Single leg raise in extension we  could  not  perform  the  movement  because 

patient was too tired to roll around.

Table 8: Initial kinesiologic examination - Deep stabilization system testing
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3.3.15 Joint mobility testing

Joint Right Left

Patella Restricted  medially  and 

proximally

Restricted  medially  and 

proximally

Head of fibula Restricted in both posterior and 

anterior directions

Restricted in both posterior and 

anterior directions

Tibio-talar Free Free

Sub-talar Free Free

Talonavicular Restricted Restricted

Tarsometatarsal (Lisfranc) Restricted Restricted

Metatarsophalangeal joints Restricted in both rotational and 

shifting movements.

Restricted in both rotational and 

shifting movements.

Sterno-clavicular Restricted Restricted

Acromio-clavicular Restricted Restricted

Glenohumeral joint Anterior - blocked

Posterior - free

Inferior - blocked

Anterior - free

Posterior - free

Inferior - free

Elbow Free Free

Radio-Ulnar Free Free

Metacarpals Free Free

Ribs 1. Rib blocked

2-5  blocked  during  inspiration 

and expiration

1. rib blocked

2-5  blocked  during  inspiration 

and expiration

Table 9: Initial kinesiologic examination - Joint mobility testing
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3.3.16 Neurologic examination

Testing results

Superficial sensation is not affected in upper extremities, but is 

affected in Lower extremities around his 

toes, soles of feet and until his mid-feet 

on  dorsal  side.  There  is  no  distinct 

affection on a particular dermatome, but 

the  affected  areas  are  in  S1,  L4 

dermatomes in distal region.

Joint position sense affected as he had difficulty determining 

direction  of  movement  done.  He  could 

determine which finger was being moved 

though.

Two-point discrimination test:  it  was positive because the patient  had 

difficulty determining amount of fingers 

placed on his calf and even thigh.

Table 10: Initial kinesiologic examination - Neurologic examination

 

Deep tendon reflexes Right Left

Biceps Hyperreflexia Hyperreflexia

Triceps Hyporeflexia Hyporeflexia

Wrist Hyporeflexia Hyporeflexia

Patellar Hyperreflexia Hyperreflexia

Achilles Hyporeflexia Hyporeflexia

Plantar Hyporeflexia Hyporeflexia

Table 11: Neurologic examination - deep tendon reflexes

Since the disease can sometimes cause hearing and visual impairments, we test also the 

cranial  nerves.  This  affection  however  is  not  very common and the  disease  mainly 

affects the peripheral nervous system.

1.Olfactory - no issue

2. Optic - no issue. Patient wears glasses only during reading.
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3. Oculomotor - no issues. Nystagmus not present. Visual field is not affected.

4. Trochlear - no issue

5. Trigeminal - no issue

6. Abducens - no issue

7. Facial - no issue. Patient can grimace symmetrically.

8. Vestibulocochlear  -  Patient  does  have  worsened  hearing  based  on  his  personal 

statement, but the testing was negative.

9. Glossopharyngeal - no issue, tongue is symmetrical.

10. Accessory - no issue, patient can raise his shoulders and turn his head into rotation

11. Hypoglossal - no issue with swallowing.

12. Vagus - no issue.

Instrumental  Activities  of  Daily Living.  Contributed  by the US National  Library  of 

Medicine (NIH, 2017)

The patient scored 9/22 on this particular ADL assessment.
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3.3.17 Conclusion of initial kinesiologic examination:

Main issues after examination are:

 Posture: pes cavus, bent knees, retroversion of pelvis, hyperkyphosis in thoracic 

spine, protraction of shoulders, protraction of head (due to shortness of SCM) with 

tendency to look down.

 Gait: short steps, slow walking speed, limited hip flexion and extension, slight foot 

drop with incomplete heel strike, bent knees even during stance phase, toe-off and 

swing phase, incomplete activity of plantar flexors during toe-off.

 Active range of motion is limited in right shoulder flexion and abduction.

 Muscle  strength:  in  UE limited  muscle  strength  in  deltoid,  triceps,  rhomboids, 

lower trapezius, serratus anterior. In LE limited muscle strength in quadriceps, hip 

abductors, hip adductors, hip extensors (gluteus maximus, hamstrings), soleus, foot 

extensor digitorum, foot flexor digitorum, peroneus longus.

 Muscle length: moderate shortness in hamstrings, slight shortness in pectoral major 

and minor, slight shortness in piriformis.

 Muscle tone - generally all muscles very hypototnic with some exceptions of upper 

trapezius,  pectoral  minor,  biceps  femoris,  SCM,  gracilis  and  diaphragm  being 

hypertonic.

 Balance and ADL activities are 

 Breathing: shallow breathing pattern and asymmetric chest with right side being 

more depressed than left.

Posture

The winging of scapulas means the patient has poorly working stabilizers of the scapula 

-  rhomboidei  muscles,  levator  scapulae,  subscapularis,  supraspinatus,  infraspinatus, 

teres major, teres minor, serratus anterior, trapezius. Which after the muscle strength 

test and acive shoulder abduction stereotype could be seen also. The not fully extended 

knee could be caused by some shortness in hamstrings and illiopsoas, or it could also be 

a compensatory mechanism to improve balance. Both of these assumptions are correct, 

but the main issue would be the marked shortness of hamstrings and slight shortness of 

illiopsoas  and rectus femoris.  The position of the clavicles  are due to  shortening of 
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upper trapezius muscle and inadequate activity of deltoid muscle to depress them into 

neutral position.

Goniometry

The biggest issues in goniometry is the  active flexion, which is only 45* instead of 

being 180. There is pain and weakness during flexion, this is the limiting factor. After 

some help from the left hand after 45*, the patient is able to reach full range of motion  

of 170º. Abduction in hip is technically within the norms, but I would like to increase 

the range of motion,  because when performed with a bent knee the movement goes 

further  than  with  an  extended  one,  meaning  the  two  joint  adductors  are  shortened 

compared to the one joint adductors. There is also a firm end feel when performing the 

examination. Firm end feel during external hip rotation rotation means there is some 

restriction in internal rotators. For example there could be shortness of piriformis, which 

we found to be true from the muscle length testing. What was good about this patient is 

that although he had some limitations in range of motion, they were symmetrical on 

both sides. There is incomplete extension of the knees in 10º. This could be caused by 

the shortness of hamstrings,  which we found to be true based on muscle length test 

where he had moderate shortness of hamstrings. For the ankle the patient has limited 

range of motion in both dorsal and plantar flexion during active range of motion. There 

is incomplete dorsiflexion for the patient can’t even reach the neutral position of the 

foot actively. As well there is limited plantar flexion. The range of motion increases 

during  passive  movements,  which  means  the  cause  for  limited  range  of  motion  is 

muscle weakness rather than stiffness/ muscle shortnss or joint degeneration. There is 

limitation in range of motion in eversion and inversion actively. Passively the range of 

motion is increased, but inversion is still limited even so.

Joint mobility

The restriction of fibula movement indicated there could be shortness or hyportonicity 

in biceps femoris, as it is attatched to this area. This proved to be true in muscle length 

testing  that  biceps  femoris  was  shortened  and in  hypertonic  state.  The  blockage  of 

sternoclavicular joint and the protraction of head forward indicated there is shortness in 

SCM muscle, based on tone palpation it is also hypertonic. AC joint is blocked due to 

the imbalanced activity of trapezius and deltoid muscle.
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1,2 Rib joint mobility  is restricted due to the tension in scalene muscles, which also 

goes hand in hand with the decreased inspiratory volume.

Main subjective issues:

 Cervical spine pain

 Lumbar spine pain

 Pain in right shoulder with limited range of motion

 Weakness in feet mostly, but in whole lower extremities.

 Poor balance

Pain in his lumbar spine is most likely of a functional origin initially and then caused 

compression of his lumbar disc. The decompression surgery was successful for him and 

helped against pain for a while, but because of his worsening in health, he was moving 

less and less, and because of this was not able to uphold the good function of his spine 

leading the  pain to  return.  Based on his  posture,  poor  activity  of  deep stabilization 

muscles, altered breathing pattern and depth, a history of compressed disc and inactive 

lifestyle we can propose that the best therapy for the patient would be to lengthen the 

spine  in  upright  position  by  strengthening  both  deep  core  muscles  and  superficial 

abdominal  muscles,  improve  breathing  pattern  this  way  correcting  also  function  of 

thoracic  and pelvic  diaphragm.  Some soft  tissue  techniques  -  more  precisely  fascia 

stretching could also be beneficial because he has been in a relatively fixed position for 

the past while and so some muscles cannot fully stretch and activate if the fascia is  

limiting them. By improving his trunk position and strength it will also be easier for him 

to fixate his scapula and control his movements in upper extremity, as well it would 

help him to improve his gait pattern and have greater balance control.

Since the first 30 °into shoulder abduction is dominated by motion in the GH joint and 

the patient reports no pain then, so we can assume there is no issue in the glenohumeral 

joint  itself  ex.  no  rupture  of  bursa.  Shoulder  abduction between  80  °  -  140  ° 

predominates motion in the scapulothoracal joint, and based on subjective pain from the 

patient, postural evaluation, and movement stereotype examination in shoulder joint we 

can conclude that the issue is in the shoulder stbilizator muscles and the inequal activity  

of  all  surrounding  muscles.  Together  with  shortness  of  pectoral  muscles,  weak 

rhomboids,  serratus  anterior  and lower trapezius  this  explains  the  wrong movement 
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stereotype and pain caused for the patient.  According to Cyriax painful  arc,  if  pain 

arises between 30-90º there is inflammation of subacromial bursae. Chronic bursitis is 

often caused by wear  on the  jont  and surroundign lligaments,  which can be due to 

improper chronic position of shoulder joint. Though no swelling redness or change of 

temperature of the tissue was noted.

The  pain  in  his  neck  is  due  to  hypertonus  in  upper  trapezius,  shortness  of  SCM, 

shortness in pectorals, poor activity of  shoulder stabilizators and this all together also 

causes faulty position of shoulder joints. The overall bad posture of  his spine is also a 

contributing factor since his lumbar spine and cervical spine are fixed the thorasic spine 

needs to do most of the movement the spine requires and with old age and poor muscle 

strength it is now in hyperkyphosis. The sharper curve going from the kyphotic thorasic 

spine  to  the  almost  straight  cervical  spine  could   also  be  a  source  of  pain.  The 

unconscious antalgic position the patient performs is anteflexion of his head - looking 

downwards when walking. Since the patient has had stabilization surgery in his cervical 

spine,  limited  range  of  motion  into  lateroflexion  is  expected  so  this  should  not  be 

considered as a pathology. 

3.4 Short and long term physiotherapy plan 

3.4.1 Goal of short-term rehabilitation plan:

 Reduce or eliminate pain in cervical and lumbar spine and right shoulder

 Improve  gait  stereotype  -  longer  stride,  complete  phases  of  gait,  ideally  walk 

without crutches, but realistically we can transition to two-point crutch gait.

 Correct muscle tone - either by increasing of decreasing it in the necessary areas.

 Stretch shortened muscles

 Increase muscle strength mainly in the peripheral areas of legs, but also in his trunk, 

and right upper extremity.

 Improve active range of motion in right shoulder flexion

 Correct patients posture

 Create  symmetry  in  the  chest,  and  improve  breathing  stereotype,  improve 

inspiration volume.

 Free blocked joints
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 Improve proprioception and sensory perception 

 Improve deep core muscle function

 Improve ADL activities - walking up and down the stairs, standing up and sitting 

down without help, more fluent moving around the bed like rolling over to the side 

and going prone.

3.4.2 Short-term therapy proposal:

 Reduce pain in cervical spine through PIR of trapezius,  stretching pectorals and 

SCM, traction and providing better muscle coordination of surrounding muscles of 

scapula.

 Improve gait pattern by improving stability, improving muscle strength in LE and 

core,  doing sensory training for the feet,  improving posture position and stretch 

shortened muscles like hamstrings that would hinder full knee extension.

 Free blocked joints by their mobilization  and work with surrounding soft tissues 

through PIR, soft tissue therapy and stretching.

 Postural re-education when sitting, standing and performing his ADL.

 Educate the patient on the self-therapy exercises, and demonstrate how to  perform 

them properly.

 Proprioceptive work and balance training.

 Work on deep stability training through sitting and standing support on different 

surfaces.

 PNF for  improved muscle  strength/  relaxation  of  certain  muscles  and improved 

muscle tone.

 To improve breathing pattern we can use contact breathing by placing my palms on 

areas where stimulation is necessary and higher muscle activation should be seen, 

resistance  against  inspiration  to  promote  stronger  and  deeper  inspiration, 

incorporating  active  movements  with  breathing  would  also  help  activate  all 

surrounding muscles to work in coordination during breathing.

 DNS to improve deep stability system and promote better transferring from lying to 

sitting and standing position.

3.4.3 Goal of long-term therapy plan:

 Improve and maintain short-term plan.
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 Regain independent walking.

 Increase his proprioception and sensory-motor abilities

 Correct  muscle  imbalances  caused  by  a  combination  of  muscle  hypertonicity, 

muscle shortness or/and weakness.

 Continue to keep a good posture through ADL activities.

 Continue to move and increase overall fitness of person.

 Give  self-therapy  for  lengthening  muscles,  feet  proprioception,  tromboembolic 

prevention and general improvement of condition.

3.4.4 Long-term therapy proposal:

 By improving his proprioception, work on various surfaces, training of gait through 

split phases, training walking with obstacles like stepping over an object, improving 

muscle strength and function we can regain independent walking.

 By  standing  on  various  balance  boards,  stretching  plantar  fascia  and  muscles, 

performing fine motor control in toes and work on interactive balance machine we 

can improve body proprioception and increase afferent signalling to the brain from 

periphery.

 By doing more complex and combined movements in good posture and movement 

stereotype we can imitate  the movement the patient would do in daily life,  like 

reaching for a cup to have a drink while keeping his body upright and stable, or 

walking on stairs while having a conversation - dual tasking.

 PNF  for  stretching  shortened  muscles  (contraction-relaxation  technique)/ 

strengthening (repeat contraction, contract-relax-active movement). 

 Tai-chi movements to train balance, coordinated movements in arms and trunk and 

as a good easy aerobic exercise for up-keeping whole body fitness.

 Mobilization  of  foot  and  ankle  joints  to  help  perform  ankle  dorsal  and 

plantarflexion in full range of motion and prevent further foot deformities.

3.5 Day to Day therapies

3.5.1 First therapy unit 10.01.2011

Status present Subjective: Patient feels weak and is sad to be in this state currently.
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Status present Objective: The patient is quite serious and easily fatigued. It is visible 

that he has  not moved a lot recently due to the poor ability to control his body and the 

slow movements. The patient did not really know what to say when asked about his 

overall condition, and was reluctant to share information. Once I pried further, many 

other issues came to light, like the pain throughout his body in various areas. When 

asked about what he would like to see improve and his goals, all he replied was to get 

overall better, which says he is not very optimistic about his condition and does not 

know what he can achieve.

Goal of todays’ therapy:

 Perform initial Kinesiologic examination and take anamnesis.

 Do some exercises for tromboembolic prevention and for improvement of general 

mobility of patient

 Train upright standing

 Train walking and instruct on how to properly move, for optimal gait pattern and 

ensure maximal safety of patient.

Therapy proposal:

 Tromboembolic prevention in Upper and lower extremities

 Active movements in upper and lower extremities

 Train upright standing: Stand upright with support from walker for a few minutes.

 Walk for a few meters using a walker, while trying to be as upright as possible.

 Based on the examination we can do some contact breathing to even out the shape 

of chest and improve inspiratory volume. I am placing my palms on his lateral sides 

of chest around diaphragm and last ribs, also on sternum, on anterior and lateral 

side of belly, and posteriorly around area quadratus lumborum. Contact breathing is 

used to stimulate the area to promote breathing in that location.

 Instruction on how to properly move: sitting upright in the bed through rolling over 

to the side, proper sitting position with spine extended and feet on the ground.

Therapy:

 Tromboembolic prevention: in supine dorsiflexion, plantarflexion of feet, circular 

movements with feet in both medial and lateral directions, flexion of hip and knee 

joint into maximal range of motion interchanging legs.

 Simple active exercises:
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 in  supine  patient  performs  simultaneous  LE  isometric  abduction,  adduction 

against  my resistance  with  bent  and extended  knees  10x2 on each  leg  and 

direction.

 isometric dorsiflexion and plantarflexion of ankle against my resistance 10x2.

 Contact breathing in supine-lying position. I place my hands on abdominal anterior, 

lateral areas; diaphragmal and sternal areas, and he will breathe into my palms. No 

resistance,  just  stimulating the area by touch. Each area hold contact for 30sec-

1min.

Results:

Because of the extensive kinesiologic examination we did not do many exercises or 

therapy, so the patient would be able to exercise tomorrow. 

Subjective: Even so, the patient was tired after we had finished our session.

Objective: The inital kinesiologic examination showed the main issues to be in posture, 

gait, muscle weakness primarily in lower extremities, faulty breathing pattern and chest 

shape  as  well  as  the  typical  CMT  feet.  The  simple  exercises  and  tromboembolic 

prevention was successful  and the patient  could perform the task as instructed.  The 

patient  was  instructed  to  continue  performing these  exercises  on his  own time  too. 

Although there was improvement of breathing pattern and the shape of the chest became 

slightly more even, there is a need to continue this therapy to regain the best possible 

function of diaphragm and regain optimal inspiratory volume for the patient.

Self-therapy:

Continue to  exercises  in  bed the active  movements:  in  supine lying  feet  dorsal  and 

plantarflexion,  maximal  knee,  hip  flexion  and  extension  back  into  neutral  position, 

squishing ball in between palms of hands while the arms are in 3month baby position .

Continue to apply proper rolling over in bed and upright sitting.

3.5.2 Second therapy unit 11.01.2022

Status present Subjective: Patient reports being the same as yesterday, which in a way is 

good because we know that at least he has not gotten worse since yesterday.

Status present Objective: Patient is quite apathetic, but is happy to see me because he 

already recognized me from yesterday.

Goal of todays’ therapy:

 Improve muscle strength and coordination
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 Improve breathing pattern 

 Work on proprioception in feet

 Stretch shortened muscles

 Improve standing posture

 Work on gait

Therapy proposal:

 Contact breathing

 Stretch: hamstrings, triceps surae

 Isometric muscle activation

 Kabat technique - PNF 

 Spikey ball rolling under feet to improve proprioception

 Standing upright with support from bed/ walker

 Assisted walking

Therapy:

 Patient is breathing while I place my palms in contact with his chest in abdominal 

anterior,  lateral,  diaphragmal,  sternal  areas  for  1min  each  contact  position.  No 

resistance, just skin stimulation by contact.

 Passive hamstring stretching by therapist in supine position with the stretched leg 

extended in knee and doing hip flexion, while the other leg extended on the bed 3x 

20+ sec each leg. Passive stretching of triceps surae in supine position with leg in 

neutral position 3x 20+ sec each leg.

 Isometric muscle activation against my resistance in supine:

 Deltoid - anterior and middle for both arms; 

 hip abductors - gluteus medius, hip adductors - gracilis, 

 Supine with hip in flexion and knee in extension for quadriceps, hamstrings; 

 Supine  with  legs  in  neutral  position  and  simultaneous  isometric  activation 

against reisistance for foot dorsiflexion and plantarflexion.

 Kabat technique -  PNF 1. Flexion and 1. Extension diagonal in  both  UE against 

slight resistance with the goal of strengthening 5x.

 Kabat  technique  -  PNF  1.  flexion  and  1.  extension  diagonal  in  both  LE  with 

supporting manual contact and active assisstive movement into diagonal 5x.

 In  sitting  position  placing  spikey  ball  under  the  sole  of  foot,  then  doing  both 

longitudinal, transversal and rotational movements with the ball under the foot. For 
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both proprioception and fine motor  skill  training of the foot.  Patient  must keep 

upright position in trunk.

 Then we move on to static upright standing with support from his hands using his 

walker. We stand for a few minutes until the patient feels tired and then we sit back. 

We repeat this 3x. During standing I correct his posture by instructing the patient to 

extend his knees, perform weight bearing on the full sole of the feet, retraction and 

depression  of  the  shoulders  thus  opening  the  upper  chest  area,  chin  placed 

posteriorly thus elevating the head.

 Once the patient has had a little break we can move on to walking 7m until the door 

of the room. For now we do not focus on the precise correct stereotype of gait, but 

rather to just be able to walk and take steps on his own in the first place.

Results:

Subjectively: Patient is tired after todays’ therapy, but feels good.

Objective: There is visible  improvement  of the breath depth after the application of 

therapy. Although the stretching of hamstrings and triceps surae was successful and so 

the range of motion of straight leg flexion was increased, the range of motion is still 

below the norm and repeated stretching must be done. The patient could perform the 

isometric activation of the chosen muscles so the therapy was successful, but results will 

be seen only later on based on the final muscle strength test. The Kabat technique for 

PNF was difficult for the patient to understand at first, but ultimately we were able to 

perform the  therapy and it  was  successful.  The patient  did  get  tired  quickly  so we 

performed the movement only a few times, which is plenty to get the benefits of the 

therapy. The standing and walking was performed in not the ideal posture, but this is 

acceptable for now because we need to mobilise the patient into upright position as soon 

as possible.

Self-therapy:

Continue  to  do  tromboembolic  prevention  exercises  in  free  time.  Continue  to  do 

proprioceptive stimulation for soles of feet with the spikey ball. Perform his daily tasks 

in good posture - ex. Brushing teeth, standing up and sitting down, rolling over in bed.

3.5.3 Third therapy unit 12.01.2022

Status  present  Subjective:  patient  is  slightly  tired  as  per  usual,  but  he  is  ready  to 

exercise.
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Status present Objective: Patient initiates eye contact and is engaged in the things I am 

saying. His movements are still slow and very careful.

Goal of todays’ therapy:

 Improve breathing pattern

 Improve deep muscle control

 Improve active range of motion in right shoulder joint

 Improve muscle strength in lower extremities

 Improve sitting posture and stability with added shoulder movements

 Improve gait pattern

Therapy proposal:

 Contact breathing in lateral diaphragmal area

 Increase of intra-abdominal pressure with deep diaphragmal breathing

 Flexion of upper extremities together with breathing.

 Combinated movements in upper extremities against gravity

 Kabat - PNF in lower extremities 

 Isometric muscle activation against resistance

 Upright  sitting  with  abduction/  flexion/  extension  in  arms.  Trunk  is  fixed  and 

shoulder stabilized.

 Walking with support aid - walker for 7m until the door of the room

Therapy:

 Contact  breathing.  In  supine  lying  respiratory  physiotherapy  with  my vibratory 

manual contact into expiration around area of lower ribs and diaphragm, to improve 

lung  volume  capacity  during  expiration  and  promote  coughing  up  any  mucus 

buildup.

 Increase of intra-abdominal pressure with deep diaphragmal breathing.  In supine 

lying  position  I  place  my  fingers  in  anterior  location  next  to  edge  of  rectus 

abdominis  and  after  posteriorly  above  PSIS  around  the  area  of  quadratus 

lumborum, and after laterally below the ribs around the area of diaphragm. Patient 

must push out to my fingers and hold for 10sec, while breathing normally. Repeat 

5x

 Lying supine, then doing flexion of shoulder joints into maximal range of motion 

while doing inspiration. Then bringing arms back down to neutral position while 

doing expiration. Repeat 7x
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 Active  assistive  movements  through  PNF  thrusting  pattern  trajectory  in  upper 

extremities in supine position: 1. flexion in elbow 2. then raising the whole arm up 

perpendicular to his body and 3. then back down again to neutral position through 

flexion and extension of elbow. Repeat 10x 

 In supine lying position isometric activation of muscles against my reisistance Hold 

for 5sec and repeat 10x:

 Hip abductors - gluteus medius then hip adductors - gracilis,

 In supine  with  his  in  flexion and knee  in  extension  isometric  activation  of 

quadriceps, hamstrings, 

 In supine with legs in neutral position foot dorsiflexion, plantarflexion. 

 In upright sitting perform abduction/ flexion/ extension in shoulder joints. Trunk is 

fixed and shoulder stabilized while movement must be done fluently. Repeat 3x in 

each direction of movement.

 Walking with the help of walker for approximately 7m to the end of his room door 

and back. Today now paying more attention to lift  legs up higher during swing 

phase (higher hip flexion), making a clear heel strike, and extending the spine at all 

times while looking forward.

Results:

Subjective: Some of the exercises, the ones involving high shoulder flexion caused the 

patient pain so we stopped doing them. Patient feels good after therapy, but requires 

rest.

Objective: Patient is trying his best in the tasks he is given. The exercise combining 

breathing and arm flexion was quite  difficult  for the patient  because he has limited 

muscle strength in his right anterior deltoid making it difficult  to perform the whole 

range of motion.  There was also pain present.  Once the pain arose,  we stopped the 

exercise. Proper upright sitting was difficult for the patient because he had difficulty 

opening his  chest,  performing anteversion  in  pelvis  and placing  his  head in  neutral 

position following the axis of his spine and the cog wheel model. In addition to this,  

once the movement in upper extremities began, it was evident that the patient has poor 

stabilizators of his scapulas, more so on the right side, but both are affected, because he 

was  overusing  his  trapezius  to  perform  the  movement  resulting  in  elevation  of 

shoulders. Because of these things, the exercise should be performed only a few times 

and for now in the guidance of a physiotherapist to prevent training faulty movement 

stereotype. The isometric activation of chosen muscles was done well and the therapy 
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was effective. It is visible that walking has become easier for the patient since he now is 

taking  shorter  breaks  in  between  each  little  distance  walked.  Because  of  this  more 

attention to the correctness of the gait can be made.

Self-therapy:

Continue  to  do  tromboembolic  prevention  exercises  in  free  time.  Continue  to  do 

proprioceptive stimulation for soles of feet with the spikey ball. Perform his daily tasks 

in good posture - ex. Brushing teeth, standing up and sitting down, rolling over in bed.

3.5.4 Fourth therapy unit 13.01.2022

Status present Subjective: the patient is quite tired today and is complaining about 

cervical spine pain.

Status present Objective: Patient appears the same as yesterday, and is engaged in our 

discussion about our planned therapy. Because the patient is complaining about pain, we 

will concentrate our attention to that issue today mostly. Since the previous days have 

gone quite well, we will try to walk with french crutches today.

Goal of todays’ therapy:

 Analgesia for cervical spine

 Normalize muscle tone and length around cervical spine

 Instruct patient how to work with overball through this we strengthen weak muscles

 Try 4 point crutch gait with french crutches.

Therapy proposal:

 Stretch shortened muscles around cervical spine

 Post-isometric-relaxation (PIR) for hypertonic muscles

 Soft tissue techniques (STT) ex. massage/ fascia stretching 

 Lewitt’s - Mobilization

 Overball training

 Upright walking with crutches

Therapy:

 Stretch shortened muscles - SCM, pectoral major lower fibers. 20 sec 3x

 PIR - trapezius + stretching 3x
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 STT  -  trapezius,  cervical  spine  area,  around  clavicles,  short  extensors,  levator 

scapulae.

 Mobilization of glenohumeral joint in caudal, ventral, dorsal direction 3x

 Gentle traction in cervical spine

 Overball training for lower extremities in supine lying position 2x7 each exercise 

with each leg: 

 ball under heel rolling leg into flexion and slowly back into extension always 

keeping heel on overball, toes are pointed towards the patients body and leg 

follows movement along the axis of the leg, 

 Ball under knee and then pressing it to the bed, trying to extend the knee fully, 

while  always  keeping the  heel  of  same leg  touching the bed.  Using closed 

muscle chain.

 Ball is under knee and the patient is extending his knee while supporting its 

posterior side on the ball. Using open muscle chain. 

 Both knees are bent and then placing ball between them, proceed with pressing 

the ball  with thighs in medial direction.  Hold in max adducted position and 

then slowly go back to starting position. 

 Place ball under pelvis with both knees in flexion and feet are supporting his 

body  by  basing  support  on  bed.  Then  patient  performs  anteversion  and 

retroversion movements in pelvis using the ball as a guide. 

 Walk a few meters using french crutches in a four point crutch gait.

Results:

Subjective: The patient reports feeling more ‘free’ in his neck movements and liked the 

procedure. He reports positive feedback and feels good after therapy.

Objective: The stretching of shortened muscles was a success, especially for pectorals, 

since  the  range  of  motion  in  shoulder  joint  increased  after  therapy.  The  PIR  for 

trapezius  was  successfull  in  a  way  that  the  muscle  tone  has  normalized,  but  the 

placement  of clavicles  still  remain  faulty  -  lateral  sides are elevated,  and so further 

correction  of  posture  should  be  done.  Through  soft  tissue  techniques  the  tissues 

surrounding the cervical spine have become more homogenous. Although traction is a 

relative contraindication in cervical spine stabilization, because the surgery was done a 

long time ago and through gentle force and continuous patient feedback it can be done. 

There were no adverse effects and personal feedback from the patient was positive. The 

overball exercises were easy to understand and remember for the patient, which is great 
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because they can be done on his own time as self-therapy. The patient was able to hold 

his balance while using the french crutches during walking, but even so someone must 

be beside him in case of a fall, because he still is quite unstable vertically overall.

Self-therapy:

Continue doing the exercises with overball.

3.5.5 Fifth therapy unit 14.01.2022

Status present Subjective: Patient  reports  no pain cervical  spine today. This is great 

because it shows that yesterdays therapy was successful.

Status present Objective: Patient seems slightly more energetic today. The muscle tone 

in  upper  trapezius  is  lower  than  yesterday,  but  the  overall  posture  still  needs 

improvement.

Goal of todays’ therapy:

 Stretch shortened muscles

 Relax the feet and ankle area

 Improve muscle strength 

 Work on deep stabilization system + breathing

 Train gait

Therapy proposal:

 Stretch shortened muscles + PFS (post-fascilitating-stretching)

 Lewit -Mobilization

 Kabat - PNF (LE 2. diagonal for strengthening; also for pelvis)

 Active movements in upper extremities

 Deep stability training in side-lying position.

 Gait training

Therapy:

 In supine lying PFS: for hamstrings, separate for biceps femoris, gastrocnemius, 

illiopsoas, adductors. 3x each muscle

 Mobilization of joints: talonavicular, tarsometatarsal (lisfranc), metatarsophalangeal 

joints, subtalar, head of fibula. 3x each joint or until it can move freely.

 PNF:

 LE 2. diagonal against slight resistance for strengthening effect; 
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 for pelvis using all 4 diagonals against slight resistance for strengthening effect 

5x each diagonal, on both sides.

 In supine-lying position with knees in flexion, to have pelvis in neutral position. 

Using overball, pressing it between his palms, then moving the arms into flexion 

with inspiration and back down to neutral  position with expiration.  All the time 

keeping his back flat and lumbar spine pressed against the bed. 

 In side-lying position, hold his upper arm in a semiflexed posiotn in shoulder and 

elbow and same for his upper leg - hip in slight abduction, flexion with knee flexed 

at 90º . Patient must hold this position stable while I am pressing against the patient 

in various areas - on palm, on pelvis, shoulder at various strengths. Hold for 10sec 

on each resisted area, repeat 5x.

 Gait training for 10m using french crutches.

Results:

Subjective: After the therapy session, the patient felt quite tired, but this is fine because 

during the weekend he will not be exercising as vigorously, only the given exercises.

Objective: The PFS was a  success because the range of  motion in  hip joint  during 

flexion of extended leg was increased and the neutral position of whole lower extremity 

during  rest  was  more  favourable.  The  mobilization  of  small  joints  of  the  foot  was 

successful and joint play was achieved, but this still does not change the overall shape 

of the foot characteristic to CMT. PNF for lower extremities was difficult for the patient 

to understand at first and because of the great weakness, helping/ hook hold was used. 

Similarly the trajectory of movement for pelvis was inconsistent so light resistance was 

only used. The active flexion of shoulders and isotonic resistance into adduction with 

breathing proved to be difficult for the patient because of the significant weakness in 

right shoulder. Nevertheless this exercise is great  because he could help his affected 

arm  with  his  healthier  one  to  perform  flexion   at  a  higher  range  of  motion  than 

normally. Rolling over to the side for the patient took quite a while, but once he was in  

the position,  he was able  to  hold himself  against  resistance.  His  gait  has  improved 

because now he is moving slightly faster and there was only one stop to take a break at  

the halfway mark of our walking route.

Self-therapy:

PIR for illiopsoas in antigravity position. Continue to exercise with overball. Rolling 

with spikey ball for proprioception.
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3.5.6 Sixth therapy unit 17.01.2022

Status present Subjective: Patient is well rested over the weekend and ready to work. He 

mentioned that he was also doing the self-therapy exercises over the past few days.

Status present Objective: Patient is in good physical state relative to his condition. After 

examination of pectoral fascia mobility,  we can say it  is restricted,  so its shifting is 

recommended.

Goal of todays’ therapy:

 Improve muscle strength and coordination

 Exercise in prone position

 Improve deep core muscle function

 Improve shoulder stabilization

 Relax and open chest area, improve position of thorasic spine

Therapy proposal:

 Agistic eccentric muscle strengthening

 Coordinated movements 

 Exercises in prone + on all 4

 Deep stabilization training through rolling from side to side.

 Abduction against gravity in LE

 Resistance band for UE into ER

 Lewit Mobilization of ribs, sternoclavicular, acromioclavicular joints

 STT - pectoral fascia stretching

 Walking

Therapy:

 Fascia stretching in chest area for pectoral fascia with breathing. Roughly 1-2min 

each side, or until there is release.

 Mobilization of ribs 2-6 into inspiration 3x each one in supine lying position.

 Rolling from side to side with patient supine in 3 month baby position - hips in 

flexion at  90º  and slight  internal  rotation,  knees  in  flexion at  90º,  shoulders  in 

flexion with external  rotation,  elbows in slight flexion, palms open with fingers 

abducted and trunk held flat and pelvis in slight retroversion. Then performing  3 

rotations to both sides with 3 repetitions, taking a break in between each set.

 Agistic eccentric contraction for quadriceps in supine position with bent knees 7 

repetitions with 2 sets.
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 Coordinated movements: in supine lying patient is writing numbers 1-10 in the air 

with a straight elevated leg at around 45º flexion in hip, repeat 2x.

 Abduction of extended leg against gravity in side-lying position. 2x 10 repetitions 

on each side.

 Exercises in prone: 

 Concentric activation of gluteal muscles against gravity in prone 10x each side

 Straight leg raise in extension 2x7

 In prone on all 4 and keep position while I push in various areas like around pelvis,  

shoulders,  mid-trunk  in  various  directions.  Hold  position  for  15sec  then  repeat 

again 3x.

 In sitting position mobilization of 1. rib on both sides

 In sitting position with elbows in 90º flexion and arms placed along his body we 

perform exercises with resistance band for both UE simultaneously into ER 2x7. 

There must be slow controlled movement.

 Walking in hallway using 4 point crutch gait with french crutches.

Results:

Subjective:  Patient  is  tired  after  therapy,  but  is  happy  because  he  notices  some 

improvement in his condition.

Objective: The  pectoral  fascia  elasticity  was  still  limited  after  a  few repetitions  of 

applied therapy so this  should be repeated  again.  The breathing seemed to improve 

slightly after the therapy, most likely because of the contact stimulation as a secondary 

effect to the therapy. The mobilization of ribs 2-5 was a success since the joint mobility 

has improved after therapy, as well as the depth of inspiration. The rolling from side to 

side was quite difficult  for the patient and so help holding up his legs was done by 

placing a gym ball under his heels. The movement overall is rather uncoordinated, but 

in a smaller range of motion it is possible for the patient to do it properly. This exercise 

is very beneficial for the patient because he has issues in ADL activities like rolling to 

his side in bed and control of his deep core muscles so this movement trains it all. The 

agistic  eccentric  contractions  for  the  quadriceps  was  successful  and  activated  the 

muscles well. The resistance given is light, adequate to the patients abilities. Since the 

patient  still  has  weakness  in  his  legs  and  core  muscles,  I  am assisting  him in  the 

movement to write numbers in the air. At first just 1-5 was plenty difficult for him, so I 

did not push further. The abduction of the leg in side-lying position was rather difficult 

for the patient, but we managed to perform the task together with my help. We had not 
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exercised in prone yet before so this was something new. It was challenging for the 

patient initially to get into prone position, but once there the exercises were  done well. 

On all 4 position, because the bed was soft he had pain in his wrist joints upon support, 

so next time it would be better to do the exercise on a harder surface. The mobility of  

the 1. rib was restricted so we repeated the therapy a few times until some movement 

was present. There should be additional relaxation of scalene muscles in future therapy 

for the best  result.  The exercise with resistance  band was a  success and the proper 

muscles were activated.  This  exercise should not be done alone though because the 

patient  has  a  tendency  to  overuse  his  upper  trapezius  resulting  in  elevation  of  the 

shoulder,  rather  than keeping it  in centrated  position.  Walking speed and fluency is 

getting better with each session.

Self-therapy:

Continue to write numbers in the air with extended leg while lying supine. Attention 

should be made to keep the lumbar spine pressed against the bed. If it is too difficult for 

the patient then he should write just numbers 1-3.

3.5.7 Seventh therapy unit 18.01.2022

Status present    Subjective:     Patient is complaining about lumbar spine pain. Overall his 

mood has improved since the beginning of his  hospital  stay.  When asked about his 

desired goals again he said he would like to be more mobile and able to walk around his  

home efficiently.

Status present Objective: Patient is motivated to exercise and has energy today, so our 

therapy will be slightly longer. After examination of his lumbar fascia, it was found to 

be restricted in caudal direction, so its mobilization will be done during todays’ therapy 

session. The whole area around his lumbar spine and pelvis is stiff so our goal would 

also be to improve its elasticity

Goal of todays’ therapy:

 Reduce pain in lumbar spine

 Improve scapula stabilization and regain optimal position in shoulder

 Work on deep stability system

 Improve balance control

 Work on pelvic floor muscles
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 Improve ADL activities - walking up and down stairs

 Improve muscle strength in lower extremities

 Improve feet proprioception

 Improve tissue elasticity in area around lumbar spine and pelvis.

Therapy proposal:

 Lumbar fascia examination and by necessity its stretching both symmetrically on 

both  sides  simultaneously  and  unilaterally  incorporating  breathing  in  caudal 

direction.

 Slight traction in lumbar spine 

 Kibler fold examination and by necessity treatment 

 Soft Tissue Techniques in lumbar area and around pelvis

 Lewit examination and treatment for SI joint mobility 

 Instruction  of  relaxing/  opening  position  for  lumbar  spine  -  from  yoga  baby 

position.

 Stick exercises in active shoulder movements without added weight

 In prone/ standing position flexion of UE through abduction and external rotation 

either against my resistance or gliding along the wall.

 Sitting on big gym ball

 Proprioceptive and balance exercises with unstable and various surfaces. It is also 

for muscle strength.

 Walking + stairs

Therapy:

 4 point crutch gait along the length of the hallway approximately 20m

 Walking on stairs - instruction on proper way to walk  up and down the stairs while 

I am safe-tying the patient in case of fall.

 Sitting on big gym ball/bouncy ball - 1. hold the sitting position 2. Hold the sitting 

position against me pushing in various directions 3. Hold sitting position and add 

pelvis anteversion/ retrovesion/ side-shift laterally. Around 2min each exercise.

 Standing on soft balance pad on two legs (foam, air filled, wooden) 2x20sec each 

type.

 In sitting position hold stick in front of the body with both hands shoulder width 

apart, then perform movements with UE 1. into flexion, 2. into abduction, 3. then 

into adduction 4. in rotational direction like drawing a circle in frontal plane; switch 
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stick to grasping it behind your back and perform extension as far as the patient can 

go, but meanwhile always holding the trunk vertical and shoulders in fixed position.

 Standing upright in front of a wall and placing a paper between your palm and the 

wall,  then doing sliding movements  into flexion,  diagonally up,  diagonal  down, 

then clockwise and counterclockwise circular movements.

 In prone lying close to the edge of treatment table. Right shoulder is in abduction 

90º, external rotation, elbow bent at 90º. The patient gives resistance in direction of 

ground, while I prevent the arm from moving. At first we just hold this position in 

isometric  contraction.  Once the patient  can do this,  we move on to  the  similar 

movement performed by the wall with the arm going into flexion and then back into 

neutral position by his side, meanwhile always holding the elbow in 90º flexion and 

the  shoulder  in  depressed  position.  I  am  prevent  the  forearm  from going  into 

adduction, and am allowing only the flexion in frontal plane.

 Walking 20m back to his room through 4 point crutch gait.

Results:

Subjective: Patient is tired, but satisfied with the amount of work we did. He is thankful  

for the therapy session.

Objective: Walking on the stairs took a lot of energy out of the patient and so he had to 

take a few breaks throughout. Because of this also, we firstly do walking and stairs 

when he has the most energy and then later on we can do easier exercises or more 

passive therapy like soft tissue therapy/ mobilization/ stretching. The exercises on the 

gym ball  were performed well  by the patient.  While standing on the foam mat was 

relatively easy for the patient, the air filled balance pad was challenging for him. But 

despite  this,  he managed to stay stable  on it  for 10sec without gripping the railing.  

During this exercise his posture was better  and he became more erect, which shows 

some improvement from our previous therapies. The exercises with a wooden stick still 

cause difficulty for the patient as he cannot reach full flexion of his right shoulder. After 

a few repetitions the pain in his right shoulder becomes too much and so we have to 

stop the exercise. The exercise in standing position with gliding the hand along the wall 

was also challenging for the patient, but the wall was both a good barrier and guide for 

the correct movement. This is a great exercise for him, the only thing to pay attention is  

the tendency to elevate  the shoulder  into bad movement  stereotype and overuse his 

trapezius. The same can be said about the exercise in prone with an isometric gliding 

type of motion. While walking back, understandably he is tired, but even so I correct his 
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gait by instructing to do a more clear heel strike, fully extend his knee during stance 

phase, make a higher hip flexion and retract the shoulders. We did not complete all the 

planned therapy and so we should  concentrate  on alleviating  his  lumbar  spine pain 

during another session.

Self-therapy:

Active movements with gripped stick with both hands 3x3 and take breaks in between.

3.5.8 Eighth therapy unit 19.01.2022

Status present subjective: Patient is feeling good. His lumbar spine is still painful, this is 

possible because we did not manage to do all the planned things in yesterdays therapy 

plan. Patient reports feeling muscle activity in the area of rhomboids, which tell us that 

yesterdays  therapy  was  done  well  and  that  the  proper  muscles  for  the  shoulder 

stabilization exercises were activated.

Status present objective: Patient seems quite tired today as his movements are slower 

than before and this also reflects in his personal feeling. After we previously found 

restriction in lumbar fascia, we will examine it again today and if necessary treat.

Goal of todays’ therapy:

 Reduce pain in lumbar spine

Therapy proposal:

 Fascia stretching

 Traction

 Kibler fold examination and if necessary treatment

 STT

 Joint mobilization

 lumbar spine in flexion positioning to open the spaces in between discs.

Therapy:

 In prone lumbar fascia stretching both symmetrically on both sides simultaneously 

and unilaterally incorporating breathing.

 In prone slight traction in lumbar spine 
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 Since  during  kibler  fold  examination,  the  roll  was  not  fluent,  I  repeated  the 

movement a few more times to provide treatment and improve the mobility of all 

tissues for a more homogenous structure.

 STT un lumbar area and around pelvis in prone position

 Lewit Examination and treatment for SI joint mobility in prone position for dorsal 

mobility testing.

 Instruction  of  relaxing/  opening  position  for  lumbar  spine  -  from  yoga  baby 

position.

Results:

Subjective: Patient enjoyed the therapy session and felt release around his lumbar spine. 

The pain did not diminish completely though.

Objective: The  lumbar  fascia  mobility  was  improved  after  the  unilateral  fascia 

stretching.  The  kibler  fold  fluency  was  improved  after  a  few  repetitions  of  the 

movement. Overall the therapy was well tolerated.

Self-therapy: relax

3.5.9 Ninth therapy unit 20.01.2022

Status present Subjective: Patient feels good and reports less pain in his lumbar spine 

today, which tell us yesterdays therapy was successful.

Status present Objective: It is nice to see the patient excited to be treated and worked 

with. In order not to overwork the patient and get the maximal possible benefit from 

therapy, we will be taking a 30min break between the therapy session. 

Goal of todays’ therapy:

 Improve body awareness

 Improve muscle strength in both upper and lower extremities, trunk.

 Improve deep stability function

 Stretch shortened muscles

Therapy proposal:

 Walking 

 Gait  training  of  individual  motion  segments  (ex.  Hip  flexion +  heel  strike/  hip 

extension + toe-off phase)
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 ADL activities - walking on stairs

 Kabat PNF

 Core muscle strengthening in supine lying position

 Shoulder fixation and surrounding muscle coordination training.

 Stretching, PFS, static progressive stretching

 Game play on Balance system Biodex

Therapy:

 Walking 20m along the distance of the hallway until the staircase

 ADL activity - walking on stairs

 Gait training of individual motion segments in standing position with support from 

railing: Hip flexion + heel strike; hip extension + toe-off phase; swing phase; single 

leg stance 10sec.

 Static  progressive  stretching  and  PFS  in  supine  lying  position:  for  hamstrings, 

triceps surae, hip adductors, pectoral major sternal fibers.

 Break time 30min

 PNF: 

 3x 1. and  2. diagonal in UE against slight resistance for strengthening effect. 

 3x 1.  and  2.  diagonal  in  LE in active movement for irradiative  effect  and 

muscle coordinated movement; 

 Scapula:  posterior  elevation  -  anterior  depression  contraction-relaxation 

technique for stretching/relaxing of trapezius; 

 Pelvis  -  posterior  elevation-anterior  depression  against  slight  resistance  for 

strengthening effect.

 In prone support on forearms and then lifting head with upper trunk into extension, 

then hold the position with scapula and shoulder fixated and pressed flat to the his 

back. Hold this position for 30 sec then break and repeat 3x.

 In supine position with flexed hips and shoulders holding big gym ball between 

extremities, and  pressing medially to keep big gym ball in place. Hold this position 

for 30 sec then break and repeat 3x.

 Game play on Balance system Biodex. We played 2 type of games, each lasting 

approximately  5min.  They were  targeting  weight  shifting  laterally  in  the  easier 

game and in the harder game weight shifting on the whole plane.

Results:
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Subjective: The patient is feeling good after the therapy session and was excited that we 

exercised with the interactive balance system because it was something different than 

our usual sessions.

Objective: The gait of the patient is getting better for sure, but he still has a tendency to 

do drop foot into plantarflexion, so this correlates to the initial muscle strength test of 

having weak dorsiflexors. Nevertheless when reminded he lifts his legs up higher above 

the ground performing higher  hip flexion,  extends his  cervical  spine  and brings  his 

pelvis  more  forward into  better  weight  brearing  to  the  anterior  leg,  which  is  good. 

During this session the patient only stopped at the end of the staircase when turning 

around to walk back up. This is an improvement from before when he had to stop in the  

middle of the staircase also. Performing the individual  motion segments of gait  was 

challenging for the patient because he is still not very stable while standing on one leg, 

but even so he was trying very hard to do his best, which I very much appreciated.  

Muscle length during stretching does not seem to have increased, but it takes time and 

repetition for this. Now at least the knee is almost extended at neutral  position. The 

patient performed PNF quite well against moderate resistance even. The 3 month baby 

position in prone was performed well,  he could hold the position for approximately 

15sec, but needed a rather long break in between to regain strength. The gameplay on 

the balance machine was fun for both me and the patient  because it was something 

different to our usual therapies and you could really see well the typical pathologies he 

makes when he is not paying attention to his posture, while having his attention on a 

different object. While his attention was placed on the game and task at hand, he was 

performing most of the movement in his trunk rather than feet and hips. Once instructed 

on how to do it  correctly,  the new movement  pattern  I  think will  be useful  for his 

everyday life.

Self-therapy:

PIR for illiopsoas in supine-lying position

3.5.10 Tenth therapy unit 31.01.2021

Status present Subjective: Because of the sudden worsening of health 2 days ago he is 

still regaining his strength and tries not to overdo it and is taking it easy.
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Status present Objective: Patient seems tired,   but optimistic  as always. We have to 

consider his health as a priority before functional mobility after all.

Goal of todays’ therapy:

 Proprioception training

 Improve gait stereotype

 Improve single leg strength/ stability

 Improve core strength

 Improve hand-eye coordination

 Relax cervical spine area and reduce pain

Therapy proposal:

 Proprioceptive exercises on different surfaces

 Walking in various directions

 Single-leg stance

 UE active movements with and unstable base for trunk

 PIR

 Stretching

 STT

 Traction/ mobilization

Therapy:

 Standing on soft  pads for sensomotoric  training,  + add walking in place,  + add 

weight shifting on toes and heels. Each exercise is done for approximately 1min.

 Walking forward with bars for safety, but generally tries to walk on his own.

 Walking backwards

 Standing on one leg 10sec. Longer if he is able to do so. Repeat 3x each leg.

 Sitting on flat balance pad +:

 1. movement in UE with wooden stick into flexion 

 2. then into abduction 

 3. then into adduction 

 4. and finally into rotational direction. 

 Switching grip on posterior direction and then performing extension.

 While still  sitting on flat balance ball the patient must keep upright posture, 

then I throw another light ball in his direction, and the patient must catch it.

 PIR for upper trapezius in supine lying position

 Stretching of SCM in supine lying position
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 Slight  traction  in  cervical  spine  in  supine  lying  position  with  indication  and 

supervision from supervisor.

Results: 

Subjective: He did get  tired by the end but  because the second part  of  the therapy 

session was passive and relaxing so it evened out.

Objective: The therapy was successful and the patient could perform all the given tasks. 

Self-therapy: Relax

3.5.11 Eleventh therapy unit 1.02.2022

Status Subjective: Patient jumped out of bed and is ready to exercise. 

Status Objective: Because of the worsening of his health the past weekend we still will 

try to keep it easy for him today, even though he apprears energetic and healthy.

Goal of todays’ therapy:

 Improve gait pattern

 Train balance

 Improve muscle strength in lower extremities

Therapy proposal:

 Postural training with modification of standing and different surfaces

 Single-leg stance training

 Tai-Chi movements in UE

 Gait training by overcoming obstacles, individual gait parts training

Therapy:

 Standing on one leg for 15sec 3x

 In  standing  position  go  on  both  legs  on  tiptoes,  then  transfering  to  heels  10 

repetitions. Then doing the same on a soft surface.

 Walking forward in between railing and stepping over obstacles like various sizes 

of rocks for 30m

 Walking sideways along the railing while raising the legs up quite high on each step 

for 30m.

 Walking backwards and holding on to railing for safety for 20m.
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 Combinated movements in upper extremities: Tai - Chi forms. Approximately for 

5min.

Results: 

Subjective: The patient was not tired after the therapy and was feeling happy.

Objective:  The  patient  performed  the  exercises  well,  and  even  though  he  required 

breaks in between them, the tasks itself were done to the best of his abilities. It was 

good that he was not tired after the session because he needs all his energy to recover 

from his worsening of health.

Self-therapy:

If he has energy then he can repeat the overball exercises and perform stretching for 

trapezius in sitting position.

3.5.12 Twelfth therapy unit 2.02.2022

Status subjective: Patient reports quite a lot of pain in his right shoulder, overall feeling 

better and more energized.

Status objective:  Patient has visibly improved since our first meeting. He is positive 

and enthusiastic as always.

Goals:

 Reduce pain in right shoulder

 Correct position of shoulders, but mainly right one.

 Improve active movement in right arm, both in fluidity and range of motion

 Work on proprioception and balance training

 Improve gait pattern

 Improve core muscle function

Therapy proposal:

 Sensory-motor and proprioception training

 Obstacle walking course

 Exercises on unstable surface such as balance baloon

 Shoulder fixators corrdination training in prone position.

Therapy:

 Standing on soft pads + walking in place by switching legs and placing onto toes + 

weight displacement onto toes and then heels.
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 Walking side-ways with obstacles - must step over rocks, to promote a longer step 

and higher raising of legs up.

 In sitting position using wooden stick perform various movements. Trunk must be 

fixed and shoulder stabilized:

 Grip the stick with both hands at shoulder width apart then raising both arms up 

into  flexion,  then  back  down  slowly  into  starting  position.  side  to  side 

movements

 circular movements in both directions, trying to reach maximal amplitude.

 Sitting on flat baloon train balance and strengthen deep muscles:

 + catching and throwing overball 

 + lifting  overball  up  with  legs  from the  ground,  so  doing  knee  extension. 

Attention should be made not to lean the trunk backwards.

 Break

 Prone centration of right shoulder + activation of rhomboids + resisting forearm and 

slow  movements  into  higher  flexion/  abduction  and  back  towards  his  side  for 

training of shoulder stabilizers. Repeat sliding movement 7x

 In prone support on forearms and then lifting head with upper trunk into extension, 

then hold the position with scapula and shoulder fixated and pressed flat to the his 

back. Hold this position for 30 sec then break and repeat 3x.

 In supine pressing big gym ball medially with arms slightly abducted and elbows 

bent at a 90* angle.

 In  sitting  position  supporting  extended  arm on overball  and rolling  to  the  side 

laterally  and back to neutral  upright sitting,  meanwhile  holding trunk fixed and 

doing the movement strictly in frontal plane.

Results:  Supine core strength training with big gym ball still causes difficulty for the 

patient, but it is good to train it anyway for it will be beneficial for the patient in gait  

and ADL. The exercises the patient already knows and has done before were performed 

well and at a higher speed than initially.

Self-therapy: revise all the self-therapy exercises done earlier and ask in next session if 

there are any things unclear.

3.5.13 Thirteenth therapy unit 3.02.2022
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Status present Subjective: Patient is optimistic and feels his muscles from yesterdays 

session, they are slightly sore, but not painful. 

Status present Objective: Patient sometimes uses two-point crutch gait, compared to the 

inital 4 point crutch gait. Since this will be his last real therapy session I decided we 

should do something pleasant and relaxing for the patient, and he was happy with this 

plan.

Goal of todays’ therapy:

 Reduce pain in spine 

 Relax muscles, soft tissues in feet and back

 Improve joint mobility in feet

Therapy proposal:

 Massage, STT  

 Traction 

 Fascia stretch 

 Joint mobilization 

Therapy:

 Massage, STT  in whole back area and around pelvis

 Traction in cervical spine and for lower extremities to relax quadratus lumborum 

and surrounding muscles of hip joint.

 Fascia stretch in trunk area - dorsally and laterally

 Soft tissue techniques like massage in feet and around ankle joint to promote tissue 

relaxation and achieve higher laxity, which will help him during standing and gait.  

The  massage  will  also  help  improve  blood  flow  to  the  area,  which  is  needed 

because the lower nerve activity influences also the circulation.

 Joint mobilization in feet and ankle joints

Results:

Subjective: The therapy was pleasant for the patient. 

Objective: The  therapy  was  successful  because  the  joint  mobility  in  the  feet  had 

improved  and the  muscles  in  his  back  were  softer  and more  elastic,  especially  the 

paravertebrals had a change in their tonus.

Self-therapy:

Repetition  of  exercises  we  had  performed  before  like  using  the  overball,  PIR  for 

illiopsoas in supine-lying position against gravity, stretching of hamstrings, trapezius 

and pectoral muscles. Trying not to lay in a semi-flexed position always.
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3.5.14 Fourteenth therapy unit 4.02.2022

Status Subjective: Patient is happy to finally go home and see his wife and is feeling 

more positive about his health outcome and possibility to do activities that he previously 

enjoyed like gardening.  The patient reports no pain in the cervical spine, which is an 

improvement from yesterday. But on the other hand the pain in lumbar spine is still  

present as well in his right shoulder. And although the intensity of pain varies from time 

to time, it never dissapeared completely.

Status Objective: The patients condition has visibly improved since the first time I saw 

him at the hospital. Both his attitude towards life and therapy, as well as his physical 

state like the speed and mobility of how he can get out of bed, his gait and functionality 

of  his  body.  As  well  there  are  measurable  improvements  based  on initial  and final 

kinesiologic examination.

Goal of todays’ therapy:

 Perform final kinesiologic examination

 Instruct on self-therapy exercises he can do at home

Results: 

Subjectively: Patient report improvement from the therapy sessions and is very grateful 

for the work I have done with him. He feels better and can do more now.

Objectively: Results are explained in the final kinesiologic examination

Self-therapy:

 Resistance band strengthening exercises for external rotation in arms, imitation of 

PNF diagonals

 Circular movements with paper along the wall

 Concentric and eccentric muscle strengthening for quadriceps and hamstrings - in 

sitting extend one knee while giving resistance with the other leg.

 Proprioceptive exercises with spikey ball, soft ball rolling along the foot.

 Overball exercises for lower extremities, upper extremities, pelvis

 Self stretching of soleus in standing position, self stretch for hamstrings in supine 

lying position with towel or resistance band.
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Notes: Throughout  the  therapy sessions  an improvement  could  be  seen  in  both  his 

physical and emotional state. If at first his facial expression was quite serious and did 

not change much throughout the session, later on the patient greeted me with a smile 

and was eager to go exercise and practically jumped out of bed without his crutches. 

Especially in the last sessions the patient would try to walk on his own from one area of 

the exercise room to the other without fear. This is an achieved goal in my eyes because 

the best thing you can do to a patient is give them confidence and motivation because 

the mental aspect of recovery is just as important as the physical one.

3.6 Final Kinesiologic examination:

3.6.1 Postural examination (plumb line according to Kendall)

Posterior view:

Heels are in a slightly square shape, and are equidistant from midline.

Calves are symmetrical and are in small volume, with a varous shape due to the position 

of feet.

Popliteal lines are symmetrical on both sides.

Knees are in same distance from the midline.

Thighs are symmetrical and in small muscle volume.

Subgluteal line

Intergluteal line passes through midline.

PSIS seem to be in same height.

Spinal column passes through the middle of plumb line.

Thoracobrachial triangles are symmetrical on both sides.

Medial border of scapulas is slightly more prominent on both sides. Right side being 

more affected.

Shoulders

Head is in midline.

Lateral view (right):

Malleolus is slightly posterior to the plumb line which is the ideal position.

Calf is in line with the plumb line.
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Center of knee is slightly anterior to the plumb line, and is in slight flexion, but this is 

almost unnoticable. 

Thigh is in line with the plumb line.

Pelvis is in slight anteversion.

Trunk does not follow the trajectory of the plumb line with the lumbar spine being flat,  

and the thoracic spine is in high kyphosis, and the cervical spine being in anterior tilt 

direction.

Shoulder is in protraction, with slight deviation from plumb line.

Head is protracted forward, with the plumb line passing right behind the ear.

Lateral view (left)

Malleolus is slightly posterior to the plumb line which is the ideal position.

Calf is in line with the plumb line.

Center of knee is slightly anterior to the plumb line, and is in slight flexion. 

Thigh is in line with the plumb line.

Pelvis is in slight anteversion.

Trunk does not follow the trajectory of the plumb line with the lumbar spine being flat,  

and the thoracic spine is in high kyphosis, and the cervical spine being in anterior tilt 

direction.

Shoulder is in protraction, with slight deviation from plumb line.

Head is protracted forward, with the plumb line passing right behind the ear.

Anterior view:

Feet are positioned with slight external rotation - 25º (the allowed norm is 30º)

There are high longitudinal arches, which are symmetrical on both sides.

Calves are symmetrical on both sides, which have a small muscle volume

Knees are equidistant from midline

Thighs are symmetrical and both have a quite small muscle volume.

Pelvis seems to be on same level on both sides.

Abdomen  still  has  a  slight  hourglass  shape,  indicating  the  surrounding  abdominal 

muscles are not all working in synergy.

The acromial ends of clavicles are pointed cranially, which is caused by the shortening 

of cranial part of trapezius.
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Neck is centered

Head is centered

3.6.2 Pelvis position:

ASIS - on the same height

PSIS - on the same height

No pelvic torsion, tilt or rotation is observed. There is slight anteversion of the pelvis, 

which is the ideal. When the patient is standing for a longer time, he has a tendency to  

do retroversion of pelvis and stand in a slouchy position, but he knows how the ideal  

should look like.

3.6.3 Specific testing of posture:

Test Grading

Rhomberg test:  1,2 - negative; 3 - positive

Vele test: Grade  3  hammertoes.  there  is  twitching 

of tendons in  the foot.  Patient  can hold 

this position for 10-15sec.

Trendelenburg: Patient is only able to hold the position 

for 3-5sec.

Table 12: Final kinesiologic examination - Specific testing of posture:

3.6.4 Modification of standing:

Standing on tiptoes (evaluate S1 root lesion): negative. The patient is able to perform 

the movement in his appropriate range of motion and hold for 7sec. After a while of 

standing he lowers his heels closer to the ground, this is due to muscle weakness, not 

specific root lesion. The patient is using railing for safety in case of fall.

Standing on heels (evaluate L5 root lesion): negative. The patient is able to stand on 

heels for 4sec, but he is using support from railing to prevent his fall. 
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Single-leg stance test: negative. The patient can stand on one leg for 10 seconds. He is 

using railing as a safety aid, but he is holding on only lightly, so most of his weight 

bearing is on his feet. Once the patient  closed his eyes, there was visible instability 

instantly, so to prevent a fall the testing was stopped.

3.6.5 Dynamic spine examination

Extension: the range of motion is limited. The patient can now be fully erect in the spine 

when asked, during sitting. Doing this in standing still causes difficulty. Because of his 

old age and the chronically anteflexed position he was in, we can assume that this is his 

limit and that the position will not improve further. When maximal extension is reached, 

there still remains a prominence at Th8. The movement is not fluent, but is better than 

initially. This movement causes the patient pain in his lumbar spine.

Lateroflexion: the range of motion is small, but symmetrical on both sides. The shape of 

the spine when doing lateroflexion is not smooth - there is sharp angle around Th1 and 

Th12, the majority of the range of motion comes from the thorasic spine. This goes 

together with the kind of surgeries he had had. Synkinesis of the pelvis is not observed, 

but this is likely due to the limited range of motion in lateroflexion, so there is no need 

for it. This movement does not cause the patient any discomfort, he simply reaches a 

barrier to how far he can bend.

Anteflexion: the overall range of motion is in the norms, he can bend his head to the 

point where his nose in parallel to his knees during sitting position. The curve of the 

spine has a c-curve shape when looking from the side, with a slightly flatter lumbar 

spine.The highest point/ prominence observed is around Th8 vertebra. The movement is 

fluent when bending into flexion and then going back to neutral  position also. This 

movement does not cause him any pain, in fact he often uses this position as a relief 

position during intense low back pain.

3.6.6 Breathing examination in supine position:

In supine breathing pattern is now in a wave like stereotype, but still the movement is 

rather shallow. Shape of chest is now symmetric with both sides of chest being on same 

level.  Although  there  is  only  slight  expansion of  the  chest  laterally,  this  is  an 
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improvement from before. The intercostal  spaces are widening slightly, allowing the 

ribcage to  move more into  an opening like pattern,  which is  the ideal.  There is  no 

discomfort  for the patient  when  palpating diaphragm. When palpated the muscle is in 

normal tone.



85

3.6.7 Gait stereotype examination

Aids -  patient  is  currently using french crutches  in  two-point  crutch gait  during his 

casual walking, but can walk without without aids for approximately 5m.

Width of the base of support: normal

Walking rhythm: (cadence) Rhythmic, symmetric

Walking speed: average

Stride length: Average

Heel strike  is discernible, but not perfect, because the patient 

has a tendency for drop foot.

Mid-stance  duration  is  symmetrical  on  both  sides  and  the 

patient is stable during one leg standing.

Toe-off phase  is incomplete. The patient does not perform full 

plantar flexion in his available range of motion.

Swing phase  is performed well when the patient is reminded to 

lift  his  legs  up  higher,  but  normally  he  has  a 

tendency to drag the feet along the ground.

Foot There is still incomplete movement of plantar and 

dorsiflexion, but now we can see that the ROM of 

ankle joint during gait has improved.

Knee  flexion  is  present  during  all  phases  of  gait  in 

various  amounts,  this  is  not  an  issue  for  the 

patient. The knee extension however is a different 

story  -  the  knee  extension  is  incomplete  during 

heel strike, mid-stance and toe-off phase. This is 

due to a combination of shortened hamstrings and 

compensatory mechanism for instability. Though 

better than during inital examination.

Hip  flexion and extension ROM is still not complete, 

but better than initially.

Trunk position and rotation Slight rotation in trunk is present while walking, 

which is normal.

Upper extremities This can not be evaluated because the patient uses 

crutches  for  support.  The  patient  however  uses 

two-point crutch gait so the arm movements are 

asymetric to the movements of legs, which is the 
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good gait stereotype.

Head Head stays in midline position with a tendency to 

look downward.

Stability of walking Patient  is  stable  while  walking,  when  using 

support.  He is also able to walk short  distances 

without support, but this should be monitored by 

someone in case of a sudden fall.

Table 13: Final kinesiologic examination - Gait stereotype examination

3.6.8 Muscle strength test (using Kendall muscle strength testing) 0-5 

Muscle Right Left

Anterior neck flexors 4+ 4+

Anterolateral neck flexors 4 4

Posterolateralneck flexors 4- 4-

Deltoid (ant, mid, post) Anterior 2-

Middle 3-

Posterior 3-

Anterior 3+

Middle 3+

Posterior 3+

Trapezius Upper 5

Lower 3

Upper 5

Lower 3

Rhomboids 2+ 3

Serratus anterior 2 3+

Biceps brachii + Brachialis 4 5

Triceps 5 5

Suppinator 5 5

Pronator 5 5

Palmaris 4 4+

Flexor carpi radialis 4 4

Flexor carpi ulnaris 4 4

Extensor carpi radialis 4 4

Extensor carpi ulnaris 4 4

Extensor carpi brevis 5 5

Flexor digitorum 5 5

Lumbricales 5 5

Abductor pollicis 5 5

Adductor pollicis 5 5

Opponens pollicis 5 5

Quadriceps 3- 3-



87

Hip abductors 2+ 2+

Hip adductors 2+ 2+

Gluteus maximus 2+ 2+

hamstrings 4- 4-

Medial  rotators  of  the  hip 

(tensor  fascia  latae,  gluteus 

minimus,  gulteus  medius- 

anterior fibers)

4- 4-

Lateral  rotators  of  the  hip 

(piriformis,  quadratus  femoris, 

obturator  internus,  obturatir 

externus,  gemellus  superior, 

gemellus, inferior)

4 4

Soleus 4+ 4+

Extensor digitorum 3+ 3+

Tibialis anterior 3- 3

Tibialis posterior 3+ 3+

Flexors digitorum 2+ 2+

Flexor hallucis 3+ 3+

Peroneus longus 3 3

Trunk flexors 2+ (3 by Janda) 2+ (3 by Janda)

Table 14: Final kinesiologic examination - Muscle strength test

3.6.9 Anthropometric measurements - circumferences in cm

Body part Right Left

Thigh 15cm above knee 46 45

Thigh 10cm above knee 45 45

Patella 46 46

Tibial tuberosity 40 43

Calf 40 40

Ankle 35 35

Metatarsal bones 27 26

Below Deltoid 34 34

Biceps 30 30

Elbow in 30º flexion 29 29

Forearm proximal 1/3 27 27

Wrist 20 20
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Table 15: Final kinesiologic examination - Anthropometric measurements
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3.6.10 Muscle length test according to Janda

Muscle Right Left

Hamstrings Shortened,  grade  1,  70º  into 

flexion

Shortened,  grade  1,  70º  into 

flexion

Tensor fascia latae Normal length, grade 0 Normal length, grade 0

2-joint adductors ( Shortened,  grade  1,  30º  into 

abduction

Grade 1, 30º into abduction

1-joint adductors ( Normal normal

Soleus Normal length, grade 0 Normal length, grade 0

Gastrocnemius Normal, dorsiflexion of 90º Normal, dorsiflexion of 90º

Rectus femoris Normal normal

illiopsoas Normal Normal

Sartorius Normal normal

Piriformis Slight shortness, grade 1 Slight shortness, grade 1

Pectoralis major normal normal

Pectoralis minor Shortened Shortened

Paravertebrals in sitting position Normal  length,  grade  0,  distance  between forehead  and  knees is 

8cm

Medial shoulder rotators  Grade 0, lies flat on the table  Grade 0, lies flat on the table

Lateral shoulder rotators Grade 0, forearm is 30º from the 

table

Grade 0, forearm is 30º from the 

table

Latissimus  dorsi,  teres  major, 

rhomboid major and minor

Impossible  to  test  because  of 

pain in the right shoulder

Cranial part of trapezius Shortened, grade 1 Shortened, grade 1

Levator scapulae Grade  1,  there  is  slight 

resistance  during  depression  of 

shoulder

Grade  1,  there  is  slight 

resistance  during  depression  of 

shoulder

SCM (sterno-cleido-mastoid) normal normal

Table 16: Final kinesiologic examination - Muscle length test
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3.6.11 Goniometry SFTR Method

Joint Right Left

Active Passive Active Passive

Cervical spine S: 30-0-45

F: 10-0-10

T: 60-0-60

S: 30-0-45

F: 15-0-15

Hand end-feel. 

This  is  due  to 

stabilization 

surgery.

T:  65-0-65 

Firm  end-feel 

caused  by 

tissue 

restriction.

x x

Shoulder

Extension, Flexion S:  45-0-170 

pain  in 

flexion,  which 

once 

overcome  can 

proceed 

further  to 

reach  full 

range  of 

motion  into 

flexion

S: 45-0-180

Pain  when 

performing 

flexion,  but  it 

can  be 

tolerated  in 

order  to 

perform  full 

range  of 

motion  in 

flexion.  There 

is soft end feel 

in both flexion 

and extension.

S: 45-0-170

No pain when 

performing 

movement.

S: 45-0-180

Soft  end-feel 

in  flexion  and 

extension.

Abduction F: 170-0-

Slight  pain 

when 

performing 

abduction 

around  75º, 

but  after  this 

level  is 

reached  and 

F: 170-0-

Soft  end-feel. 

Slight  pain 

starting 

around 75º

F: 170-0-

No pain when 

performing 

movement.

F: 170-0-

Soft  end-feel. 

No pain.
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surpassed, 

there  is  no 

issue  reaching 

full  range  of 

motion at 170º 

abduction. 

There  still 

remains  bad 

stabilization of 

scapula.

Extension in ABD + horizontal 

ADD

T: 120-0-20 T: 120-0-20

No  end-feel. 

Movement  is 

stopped by the 

patients  own 

body.

T: 120-0-20 T: 120-0-20

No  end-feel. 

Movement  is 

stopped by the 

patients  own 

body.

External and internal rotation R: 90-0-60 R: 90-0-60

In external and 

internal 

rotation  there 

is  a  firm end-

feel,  but  the 

range  of 

motion  in 

within  the 

norms.

R: 90-0-60 R: 90-0-60

In external and 

internal 

rotation  there 

is  a  firm end-

feel,  but  the 

range  of 

motion  in 

within  the 

norms.

Elbow

Extension, flexion

Suppination, pronation,

S: 0-0- 140

R: 80-0-80

S:  0-0-  140 

hard  end  feel 

in  both 

extension  and 

flexion, this is 

normal  for 

there  is  bone 

to  bone 

contact.

R: 80-0-80

 S: 0-0- 140

R: 80-0-80

S: 0-0- 140

hard  end  feel 

in  both 

extension  and 

flexion, this is 

normal  for 

there  is  bone 

to  bone 

contact.
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R: 80-0-80

Wrist

Extension, flexion

Radial duction, ulnar duction S: 70-0-80

F: 15-30

S: 70-0-80 soft 

end-feel.  No 

pain.

F: 15-35

soft  end-feel. 

No pain.

S: 70-0-80

F: 15-30

S: 70-0-80

soft  end-feel. 

No pain.

F: 15-35

soft  end-feel. 

No pain.

Hip

Extension, flexion

Abduction, adduction

External  rotation,  Internal 

rotation

S:15-0-120  F: 

35-0-15

R: 45-0-30

S:20-0-125 

(soft end feel)

F:  35-0-15 

(firm  end  feel 

in abduction)

R:  45-0-30 

(firm  end  feel 

in  external 

rotation,  soft 

end  feel 

during internal 

roation)

S:15-0-120  F: 

35-0-15

R: 45-0-30

S:20-0-125 

(soft end feel)

F:  35-0-15 

(firm  end  feel 

in abduction)

R:  45-0-30 

(firm  end  feel 

in  external 

rotation,  soft 

end  feel 

during internal 

roation)

Knee S: 0-0-130 S:0-0-135 

hard  end  feel 

into  extension 

and  soft  end-

feel  into 

flexion

S:0-0-130 S:0-0-135

hard  end  feel 

into  extension 

and  soft  end-

feel  into 

flexion

Ankle

Dorsiflexion, plantar flexion

Eversion, inversion

S: 5-0-30

R: 10-0-20

S:5-0-35  firm 

end  feel  on 

both  dorsal 

and  plantar 

flexion

R:  15-0-30 

firm  end  feel 

with the whole 

movement 

feeling stiff.

S:5-5-30

R: 10-0-20

S:5-0-35

firm  end  feel 

on both dorsal 

and  plantar 

flexion

R: 15-0-30

firm  end  feel 

with the whole 

movement 

feeling stiff.
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Metatarsals S: 60-0-40

F: 0-0-0

S: 70-0-50 soft 

end-feel 

indicative  of 

muscle stretch

F: 10-0-10

S: 60-0-30

F: 0-0-0

S: 70-0-40

soft  end-feel 

indicative  of 

muscle stretch

F: 10-0-10

Table 17: Final kinesiologic examination - Goniometry

3.6.12 Muscle tone palpation

Muscle Right Left

Rectus femoris Hypotonic Hypotonic

Vastus medialis Hypotonic Hypotonic

Gastrocnemius Hypotonic Hypotonic

Tensor fascia latae Hypertonic hypertonic

Biceps femoris normotonic normotonic

Semitendinosus normotonic normotonic

Gracilis normotonic normotonic

Biceps brachii Hypotonic Hypotonic

Triceps Hypotonic Hypotonic

Deltoid Hypotonic Hypotonic

Pectoralis major normotonic normotonic

Pectoralis minor Hypertonic Hypertonic

Trapezius Hypertonic Hypertonic

Table 18: Final kinesiologic examination - Muscle tone palpation

3.6.13 Scar mobility: 

All scars are mobile in all directions. This includes the scar in cervical spine, lumbar 

spine,  hip and knee.  There was no issue with them initially,  so no restrictions were 

expected.



94

3.6.14 Joint mobility testing

Joint Right Left

Patella free free

Head of fibula free free

Tibio-talar Free Free

Sub-talar Free Free

Talonavicular Restricted Restricted

Tarsometatarsal (Lisfranc) Restricted Restricted

Metatarsophalangeal joints free free

Sterno-clavicular free free

Acromio-clavicular Blocked Blocked

Glenohumeral joint Anterior - blocked

Posterior - free

Inferior - blocked

Anterior - free

Posterior - free

Inferior - free

Elbow Free Free

Radio-Ulnar Free Free

Metacarpals Free Free

Ribs 1.Rib blocked

2-5 free

1. rib blocked

2-5 free

Table 19: Final kinesiologic examination - Joint mobility testing
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3.6.15 Deep stabilization system testing

Test Result

Diaphragm/ Intra abdominal pressure he is able to activate and hold the pressed 

fingers externally.

Transversus abdominis He  is  able  to  activate  the  pressure 

posteriorly  against  my  fingers  and  also 

while  performing  movements  with  his 

arms or legs.

Single leg raise in flexion bad stabilization of trunk during leg raise 

resulting in lumbar spine lifting from the 

bed.  pelvis  is  better  stabilised  than 

initially though.

Trunk flexion patient can perform the movement only to 

the point of both scapulas being lifted off 

the bed. This is better  than initially,  but 

still is not the ideal result.

Single leg raise in extension Patient  can  perform  the  movement. 

During  higher  extension  the  patient  has 

difficulty  holding  his  trunk  in  neutral 

position,  but  in  lower  elevation  the 

fixation is good.

Table 20: Final kinesiologic examination - Deep stabilization system testing
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3.6.16 Neurologic examination

Testing grading

Superficial sensation is not affected in upper extremities, but is 

affected in Lower extremities around his 

toes, soles of feet and until his mid-feet 

on  dorsal  side.  There  is  no  distinct 

affection on a particular dermatome, but 

the  affected  areas  are  in  S1,  L5 

dermatomes  in  distal  region.  New 

affection  that  was  not  there  before  is 

affection of  L5 dermatome on the thigh.

Joint position sense affected as he had difficulty determining 

direction  of  movement  done.  He  could 

determine which finger was being moved 

though.

Two-point discrimination test:  it  was positive because the patient  had 

difficulty determining amount of fingers 

placed on his calf and even thigh.

Table 21: Final kinesiologic examination - Neurologic examination

Deep tendon reflexes Right Left

Biceps Hyperreflexia Hyperreflexia

Triceps Hyperreflexia Hyperreflexia

Wrist Hyporeflexia Hyporeflexia

Patellar Hyperreflexia Hyperreflexia

Achilles Hyporeflexia Hyporeflexia

Plantar Hyporeflexia Hyporeflexia

Table 22: Final neurologic examination - Deep tendon reflexes
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3.7 Evaluation of therapy effectiveness:

Main findings/ imporovements of initial and final kinesiologic examination:

Initial examination Final Examination

Posture

Side view: bent knee

Posture

Side view: extended knee

Specific tests for posture

 Single-leg  stance  test:  can  hold  for  3sec, 

while gripping the walker tightly.

 Trendelenburg: not possible to perform

 Standing  on  toes  -  cannot  reach  full 

elevation  on  toes.  Heels  are  only  slightly 

lifted off the ground

 Standing  on  heels  -  Can  hold  for  2  sec, 

compensatory  movement  with  trunk  and 

pelvis, shifting it posteriorly.

Specific tests for posture

 Single-leg stance test: can hold for 10-15sec, 

keeping his hands on the bar for safety only.

 Trendelenburg: can hold position for 10sec, 

slight lateral shift of pelvis is present.

 Standing on toes - can hold elevated position 

for 5-7sec.

 Standing on heels - Can hold for 7sec.

Gait

 Walking  possible  only  with  4  point  fixed 

walker for 7m.

 Slow walking speed with no rhythmicity and 

different mid-stance lengths.

Gait

Walking  possible  with  french  crutches  in  two-

point crutch gait for 20+m without taking a break. 

Walking possible without aids for 5m.

Muscle strength test

Deltoid middle R,L 2

Lower trapezius R,L 2+

Rhomboids R 2, L 2+

Serratus anterior R1, L3

Quadriceps R, L 2

Hip ABD R, L1

Hip ADD R.L 2

Gluteus maximus R, L 1

Hamstrings R, L 2+

Peroneus longus R, L 2+

Flexor digitorum (feet) R, L 1

Extensor digitorum (feet) R, L 1

Muscle strength test

Deltoid middle R,L 3-

Lower trapezius R,L 3

Rhomboids R 2+, L 3

Serratus anterior R2, L3+

Quadriceps R, L 3-

Hip ABD R, L 2+

Hip ADD R.L 2+

Gluteus maximus R, L 2+

Hamstrings R, L 4-

Peroneus longus R, L 3

Flexor digitorum (feet) R, L 3+

Extensor digitorum (feet) R, L 3+

Muscle length test

1 joint add 1

Rectus femoris 1

Hamstrings 2

Pectoral major 1 lower fibers

Muscle length test

1 joint add 0

Rectus femoris 0

Hamstrings 1

Pectoral major lower fibers 0



98

Gastrocnemius 1

Illiopsas 1

Cranial trapezius 2

SCM short

Gastrocnemius 0

Illiopsas 0

Cranial trapezius 1

SCM normal

Neurologic test

Superficial sensation is affected around

toes, sole of foot, mid dorsal part of foot.

Hyperreflexia in biceps, patella on both sides.

Neurologic test

Superficial sensation is affected around

toes,  sole  of  foot,  mid  dorsal  part  of  foot  and 

additionally also around L5 dermatome on thigh.

Hyperreflexia in biceps, triceps,  patella,  on both 

sides.

Breathing

 Shallow breathing pattern mostly in thoracic 

region.

 Asymmetric  chest  shape,  right  side 

depressed.

Breathing

 Shallow  breathing,  but  now  using  a  wave 

like  pattern  also  incorporating  abdominal 

area.

 More symmetric chest shape, both sides on 

same level.

Goniometry

Shoulder flexion Active 45º

Knee extension Active, Passive 10º

Ankle dorsiflexion Active -5º

Metatarsal extension active 40º

Metatarsal flexion active 30º

Goniometry

Shoulder flexion Active 170º

Knee extension Active, Passive 0º

Ankle dorsiflexion Active 5º

Metatarsal extension active 60º

Metatarsal flexion active 40º

Joint mobility (blocked joints)

Talonavicular

Tarsometatarsal

Metatarsophalangeal

Sternoclavicular

Acromioclavicular

Glenohumeral - anterior, inferior

1.-5. rib

Joint mobility (blocked joints)

Talonavicular

Tarsometatarsal

Acromioclavicular

Glenohumeral - anterior, inferior

1.  rib

Table  23:  Comparative  table  evaluating  therapy  effectiveness  from  initial  and  final  kinesiologic 

examination

Summary of the therapy effectiveness

Objectively the therapy was successful because we can see improvement in the 

patients posture, gait pattern, muscle length, strength and tone balance, as well as some 

improvement  in  active  range  of  motion  in  right  shoulder  joint  flexion  and  feet 

dorsiflexion. The breathing pattern was also improved, along with this his chest shape 

and some surrounding joints were unblocked. During gait the length of distance walked 
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independently has improved from 0 to now 5m. The heel strike has also improved. The 

patient  is  now using  two-point  crutch  gait  instead  of  four-point,  which  is  a  higher 

difficulty.  Although  some  muscles  still  remain  shortened,  most  were  normalised  in 

length.

Prognosis: Because the patient is quite old and the disease is progressive with no real 

cure, the prognosis of health is not great. But despite this, improvement was seen after  

the applied therapies during his stay at the hospital.  I believe that by continuing the 

given self-therapy exercises and keeping up a positive attitude, the patient can prolong 

his independence and live a more fulfilled life.

4 Conclusion

In my opinion the goals  of the thesis  were met  for we performed the initial  

assessment of the patient, structured achievable goals and made a shot and long term 

therapy plan, as well carried out this plan through therapy and finally we could evaluate 

the therapy effectiveness through the final kinesiologic examination. The benefit of this 

thesis is both for me personally as I could work with a patient that has a disease I had 

never heard of before and plan out an interesting therapy plan, as well as for the patient 

because  he  benefited  from  the  applied  therapy  as  could  be  observed  in  the  final 

examination.

Subjectively the patient feels the therapy was effective because he feels more 

confident in himself  and is now able go about his daily tasks with higher ease. The 

patient  is  motivated  for  improvement  and  said  he  would  continue  to  perform self-

therapy exercises, which I have prescribed.

Because of the patients high age and the progressive nature of the disease with 

no real  cure for it,  we do not expect  for him to recover  and be in  the same health 

condition and function as previous, for example during his middle age. But despite this, 

we could see an improvement in his physical condition after the month spent in hospital, 

where he received assisted therapy and an individualised approach to rehabilitation. I 

believe that through continued self-therapy exercises at home and continued motivation 

for movement he could prolong his independence and do more of the activities that once 

brought him joy.
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Some things that I learnt during my practice was how to better structure the daily 

therapy sessions. Because the patient got tired easily I found that if I had planned a 

longer session for that day, then it is better  to split  it  in two, so to take a break in  

between.  Another  way  to  prolong  his  energy  levels  was  to  do  the  more  difficult 

exercises at the beginning of the session and more passive or relaxing ones at the end,  

with  some  exceptions  like  stretching  the  pectoral  fascia  before  mobilizing  the 

surrounding joints and doing upper extremity exercises, that would increase the range of 

motion.

Personally I  enjoyed working with this patient  because he was level-minded, 

with whom it  was easy to converse and structure a therapy plan.  He was also very 

positive and cooperative during our sessions. Despite the language barrier, he was able 

to understand what I was saying and reply to my questions in a clear answer. Sometimes 

it was difficult for me to set achievable goals because of my perfectionist nature, but 

taking a step back and doing corrections for one thing at a time was really helpful.

Being able to see real life applications of things I had learned in school was 

quite rewarding and it gave me confidence that I do actually know something and that I 

can make some change. For that I am grateful and hope that I can help more people in 

the  future.  It  would  all  be possible  because  of  all  the  efforts  teachers,  doctors  and 

professionals have made at educating me, so thank you.
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6.4 Informed consent (sample)

INFORMOVANÝ SOUHLAS

Vážená paní, vážený pane,                                        

v souladu se Všeobecnou deklarací lidských práv, nařízením Evropské Unie č. 2016/679 
a  zákonem  č.  110/2019  Sb.  –  o  zpracování  osobních  údajů,  Helsinskou  deklarací, 
přijatou 18. Světovým zdravotnickým shromážděním v roce 1964 ve znění pozdějších 
změn (Fortaleza,  Brazílie,  2013) a dalšími obecně závaznými právními předpisy Vás 
žádám o souhlas s prezentováním a uveřejněním výsledků vyšetření a průběhu terapie 
prováděné v rámci praxe na ………………….………………………., kde Vás příslušně 
kvalifikovaná  osoba  seznámila  s Vaším  vyšetřením  a  následnou  terapií.  Výsledky 
Vašeho  vyšetření  a  průběh  Vaší  terapie  bude  publikován  v rámci  bakalářské práce 
na UK FTVS, s názvem …………………

Cílem  této  bakalářské práce  je 
…….............................................................................................. 

Získané  údaje,  fotodokumentace,  průběh  a  výsledky  terapie  budou  uveřejněny 
v bakalářské práci  v anonymizované podobě. Osobní data nebudou uvedena a budou 
uchována v anonymní podobě. V maximální možné míře zabezpečím, aby získaná data 
nebyla zneužita.

Jméno a příjmení řešitele ........................................................................ 
Podpis:........................ 

Jméno a příjmení osoby, která provedla poučení.................................. 
Podpis:........................ 

Prohlašuji  a  svým níže  uvedeným vlastnoručním podpisem potvrzuji,  že  dobrovolně 
souhlasím s prezentováním a uveřejněním výsledků vyšetření a průběhu terapie ve výše 
uvedené bakalářské práci, a že mi osoba, která provedla poučení, osobně vše podrobně 
vysvětlila,  a  že  jsem měl(a)  možnost  si  řádně a  v dostatečném čase  zvážit  všechny 
relevantní informace, zeptat se na vše podstatné a že jsem dostal(a) jasné a srozumitelné 
odpovědi  na  své  dotazy.  Byl(a)  jsem  poučen(a)  o  právu  odmítnout  prezentování  a 
uveřejnění výsledků vyšetření a průběhu terapie v bakalářské práci nebo svůj souhlas 
kdykoli odvolat bez represí, a to písemně zasláním Etické komisi UK FTVS, která bude 
následně informovat řešitele.

Místo, datum ....................

Jméno a příjmení pacienta  ..............................................  Podpis 
pacienta: ..............................

Jméno a příjmení zákonného zástupce .........................................…..

Vztah  zákonného  zástupce  k pacientovi  .................................... 
Podpis: ............................. 
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