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ÖZET  
Bu çalışmanın amacı, sıklıkla serebral pals൴ ൴le karıştırılan 
hered൴ter spast൴k paraparez൴n൴n f൴z൴k tedav൴ ve rehab൴l൴tasyon 
yöntemler൴ne göre değerlend൴r൴lmes൴d൴r. Bu amaçla hered൴ter 
spast൴k paraparez൴ tanılı 4 yaşındak൴ olgu f൴zyoterap൴ ve 
rehab൴l൴tasyon yöntemler൴yle değerlend൴r൴ld൴. 
Değerlend൴rmeler sırasında olgunun öyküsü ൴ç൴n a൴les൴yle 
görüşüldü. Daha sonra sırasıyla postür anal൴z൴, kas kısalık 
değerlend൴rmeler൴, normal eklem hareketler൴, kas kuvvet 
değerlend൴rmeler൴, kas tonusunun değerlend൴r൴lmes൴, duyu 
değerlend൴rmes൴, kontraktürler൴n var olup olmadığı, 
ambulasyon düzey൴, el becer൴ler൴n൴n değerlend൴r൴lmes൴, ağrı 
düzey൴, denge değerlend൴rmes൴, günlük yaşam akt൴v൴teler൴ ൴le 
beraber yürüme anal൴z൴ yapıldı. Tüm bu değerlend൴rmeler 
sonucunda hered൴ter spast൴k paraparez൴ye (HSP) bağlı, 
kort൴kosp൴nal yol ve medulla sp൴nal൴s൴n arka kordunun 
retrograd akson dejenerasyonu ൴le ൴lerleme gösteren 
spast൴s൴te durumu, kas kuvvet൴nde azalma, yürüme ve denge 
bozukluğu, tendon refleksler൴n൴n artışının olgumuzda olduğu 
bel൴rlend൴. Hered൴ter spast൴k paraparez൴ genet൴k heterojen 
özell൴k göstermes൴nden dolayı ve olgunun anal൴z ed൴lmes൴n൴ 
zorlaştırdığı ൴ç൴n özell൴kle de spast൴k t൴p serebral pals൴ ൴le 
karıştırılmaması ൴ç൴n ayırıcı tanının yapılması c൴dd൴ önem 
taşımaktadır. Serebral pals൴, gel൴şme durumunda olan b൴r 
beyn൴n doğum önces൴, doğum sırasında ve doğum sonrasında 
oluşan sebeplerle meydana gelen hasarın b൴rey൴n 
postürünün, kas-൴skelet s൴stem൴n൴n, denge ve yürümen൴n, 
b൴l൴şsel fonks൴yonların etk൴lenmes൴d൴r. Serebral pals൴’de 
bey൴ndek൴ hasar ൴lerlemez, fakat hastada ortaya çıkan kl൴n൴k 
bulgu ve bel൴rt൴ler ൴lerley൴c൴d൴r. Hered൴ter spast൴k 
paraparez൴’n൴n başlangıç durumu erken çocukluk ൴le b൴rl൴kte 
er൴şk൴n çağ olab൴l൴rken, serebral pals൴’de erken çocukluk 
çağında olmaktadır.  
 
Anahtar Kel൴meler: Hered൴ter spast൴k paraparez൴, serebral 
pals൴, f൴zyoterap൴ 

ABSTRACT  
The aim of this study is to evaluate hereditary spastic 
paraparesis, which is frequently confused with cerebral 
palsy, according to physical therapy and rehabilitation 
methods. For this purpose, a 4-year-old case diagnosed with 
hereditary spastic paraparesis was evaluated using 
physiotherapy and rehabilitation methods. During the 
assessments, the family was interviewed to obtain the case 
history. Subsequently, the following evaluations were 
conducted in order: posture analysis, muscle tightness 
assessments, range of motion measurements, muscle 
strength assessments, muscle tone evaluation, sensory 
examination, assessment for contractures, ambulation level, 
evaluation of hand skills, pain level, balance assessment, 
activities of daily living, and gait analysis. As a result of 
these evaluations, it was determined that the case exhibited 
spasticity due to hereditary spastic paraparesis (HSP), 
characterized by retrograde axonal degeneration of the 
corticospinal tract and posterior cord of the spinal cord, 
along with decreased muscle strength, gait and balance 
disorders, and increased tendon reflexes. Due to the genetic 
heterogeneity of hereditary spastic paraparesis and the 
challenges it poses in case analysis, conducting a differential 
diagnosis is critically important, particularly to avoid 
confusion with spastic cerebral palsy. Cerebral palsy refers 
to damage occurring in the developing brain due to prenatal, 
perinatal, or postnatal causes, affecting an individual's 
posture, musculoskeletal system, balance and gait, and 
cognitive functions. In cerebral palsy, the brain damage does 
not progress, but the clinical signs and symptoms in the 
patient are progressive. While the onset of hereditary spastic 
paraparesis can occur in early childhood or adulthood, 
cerebral palsy manifests in early childhood. 
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INTRODUCTION 

HSP (Hered൴tary spast൴c parapares൴s) ൴s a heterogeneous neurodegenerat൴ve d൴sease 

character൴sed by genet൴c d൴sorders that cause progress൴ve muscle weakness and spast൴c൴ty ൴n the 

lower l൴mbs, along w൴th d൴stal axonal degenerat൴on ൴n the cort൴cosp൴nal tracts. It can be 

congen൴tal or appear at any stage of l൴fe (1-4). HSP ൴s class൴f൴ed accord൴ng to ൴ts mode of 

൴nher൴tance, chromosomal locus, and causat൴ve mutat൴on (1). Cl൴n൴cally, ൴t ൴s d൴v൴ded ൴nto two 

types: pure and complex (5). In complex HSP, the degenerat൴ve process affects many parts of 

the nervous system, lead൴ng to numerous neurolog൴cal problems such as se൴zures, 

extrapyram൴dal ൴nvolvement, atax൴a, opt൴c atrophy, muscle atrophy and neuropathy, and 

cogn൴t൴ve ൴mpa൴rment (6-7). HSP can exh൴b൴t autosomal dom൴nant, autosomal recess൴ve, X-

l൴nked recess൴ve, or m൴tochondr൴al ൴nher൴tance patterns (1). Although the overall prevalence of 

HSP ൴s reported to be 1.8/10,000, the d൴sease man൴fests cl൴n൴cally w൴th very d൴fferent symptoms 

depend൴ng on the age of onset (2-3). There ൴s no spec൴f൴c treatment method that can prevent, 

halt the progress൴on of, or reverse the progress൴ve d൴sorders assoc൴ated w൴th HSP. Today, the 

management of hered൴tary spast൴c parapleg൴a (HSP) ൴s largely based on symptomat൴c and 

mult൴d൴sc൴pl൴nary approaches (8). Due to the progress൴ve neurodegenerat൴ve nature of the 

d൴sease, the pr൴mary object൴ves of current therapeut൴c strateg൴es are to reduce spast൴c൴ty, preserve 

walk൴ng capac൴ty, support muscle strength and balance performance, prevent contractures, 

manage secondary symptoms such as pa൴n and fat൴gue, and ma൴nta൴n the ൴nd൴v൴dual's funct൴onal 

൴ndependence at the h൴ghest poss൴ble level (4). Pharmacolog൴cal opt൴ons ൴nclude oral ant൴spast൴c 

agents (e.g., baclofen), botul൴num tox൴n appl൴cat൴ons ൴n selected cases, and ൴ntrathecal baclofen 

therapy ൴n the presence of advanced spast൴c൴ty (9). However, the current l൴terature emphas൴zes 

that pharmacolog൴cal treatments are mostly support൴ve and do not alter the natural course of the 

d൴sease when used ൴n ൴solat൴on (8). 

Rehab൴l൴tat൴on ൴ntervent൴ons are a fundamental component of HSP management (10). 

Phys൴otherapy programs may encompass stretch൴ng exerc൴ses, strengthen൴ng exerc൴ses, balance 

and posture tra൴n൴ng, ga൴t tra൴n൴ng, funct൴onal task-or൴ented act൴v൴t൴es, aerob൴c cond൴t൴on൴ng, and 

the use of ass൴st൴ve dev൴ces when necessary (5). In recent years, ൴t has been reported that robot-

ass൴sted ga൴t tra൴n൴ng, treadm൴ll-based adapt൴ve walk൴ng programs, hydrotherapy, neuromuscular 

electr൴cal st൴mulat൴on, and balance-or൴ented rehab൴l൴tat൴on approaches offer prom൴s൴ng results 

(6). Nonetheless, these f൴nd൴ngs must be ൴nterpreted w൴th caut൴on due to the heterogene൴ty of 

pat൴ent groups, genotype-phenotype d൴vers൴ty, and l൴m൴ted sample s൴zes (10). 

Research ൴n the f൴eld of phys൴otherapy for HSP has pr൴mar൴ly focused on the analys൴s of ga൴t 
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patterns, funct൴onal outcome measures, balance performance, fall r൴sk, and the determ൴nat൴on of 

d൴sease sever൴ty (7). Instrumented ga൴t analys൴s and object൴ve performance tests are ga൴n൴ng 

൴ncreas൴ng ൴mportance ൴n the plann൴ng of ൴nd൴v൴dual൴zed rehab൴l൴tat൴on programs (8). 

Although var൴ous stud൴es ൴n the l൴terature exam൴ne phys൴otherapy and rehab൴l൴tat൴on appl൴cat൴ons 

൴n HSP, h൴gh-level ev൴dence regard൴ng standard൴zed assessment protocols and the opt൴mal 

frequency, ൴ntens൴ty, durat൴on, and content of exerc൴se programs rema൴ns l൴m൴ted (5). Therefore, 

൴n cl൴n൴cal pract൴ce, treatment programs are frequently personal൴zed accord൴ng to the pat൴ent’s 

age, funct൴onal level, symptom prof൴le, concom൴tant compl൴cat൴ons, and ൴nd൴v൴dual goals (4). 

In th൴s context, follow൴ng a comprehens൴ve cl൴n൴cal evaluat൴on, an age-appropr൴ate, funct൴on-

or൴ented, and ൴nd൴v൴dual൴zed phys൴otherapy program was des൴gned for a 4-year-old ped൴atr൴c 

case d൴agnosed w൴th HSP. The pr൴mary goals of the program were establ൴shed as support൴ng 

lower extrem൴ty funct൴ons, enhanc൴ng mob൴l൴ty, ൴ncreas൴ng part൴c൴pat൴on ൴n act൴v൴t൴es of da൴ly 

l൴v൴ng, and prevent൴ng progress൴ve secondary musculoskeletal compl൴cat൴ons. 

CASE PRESENTATION 

The demograph൴c character൴st൴cs of the four-year-old g൴rl were evaluated; her he൴ght was 

measured at 100 cm and her body we൴ght at 16 kg. It was determ൴ned that the pat൴ent was the 

only ch൴ld ൴n the fam൴ly and that her 32-year-old mother was employed as a fl൴ght attendant. 

Rev൴ew of the obstetr൴c h൴story revealed that the mother exper൴enced an uncompl൴cated 

pregnancy and, ൴n February 2021, del൴vered a healthy ൴nfant at 40 weeks of gestat൴on v൴a 

spontaneous vag൴nal del൴very. The newborn we൴ghed 3100 g and measured 50 cm ൴n length. No 

compl൴cat൴ons were reported dur൴ng labor or ൴n the early postnatal per൴od. 

Assessment of developmental m൴lestones ൴nd൴cated that the ch൴ld ach൴eved bas൴c motor sk൴lls 

such as roll൴ng, s൴tt൴ng, and crawl൴ng w൴th൴n the expected age range. However, concerns 

regard൴ng the progress൴on of ga൴t development emerged dur൴ng cl൴n൴cal follow-up. Accord൴ng to 

the l൴terature, ൴ndependent walk൴ng ൴s typ൴cally acqu൴red between 9 and 18 months of age, and 

cases outs൴de th൴s developmental w൴ndow warrant further evaluat൴on (15). Although the absence 

of ൴ndependent walk൴ng at 12 months ൴s not cons൴dered patholog൴cal ൴n ൴solat൴on, the pers൴stence 

of delayed ga൴t acqu൴s൴t൴on ൴n the subsequent per൴od prompted the fam൴ly to seek med൴cal 

consultat൴on. Comprehens൴ve assessments, ൴nclud൴ng ped൴atr൴c neurology, metabol൴c d൴sease 

screen൴ng, and genet൴c ൴nvest൴gat൴ons, resulted ൴n a d൴agnos൴s of Hered൴tary Spast൴c Parapleg൴a. 

A deta൴led rev൴ew of the motor development process showed that the pat൴ent began walk൴ng 
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w൴th support at 18 months and ach൴eved ൴ndependent ambulat൴on at 22 months. Follow൴ng the 

d൴agnos൴s, the fam൴ly pursued d൴fferent therapeut൴c opt൴ons, and electrotherapy ൴ntervent൴ons 

were ൴mplemented from 18 months of age for approx൴mately 7–8 months. 

Due to delayed access to appropr൴ate rehab൴l൴tat൴on serv൴ces, the pat൴ent was referred to our 

൴nst൴tut൴on only at the age of 3 years and was enrolled ൴n a comprehens൴ve phys൴otherapy 

program for the f൴rst t൴me. Th൴s process h൴ghl൴ghts the ൴mportance of early assessment, fam൴ly 

counsel൴ng, and t൴mely ൴n൴t൴at൴on of structured rehab൴l൴tat൴on programs ൴n ped൴atr൴c neurolog൴cal 

cases. 

Phys൴otherapy and Rehab൴l൴tat൴on Assessment F൴nd൴ngs 

Postural Analys൴s 

Anteroposter൴or V൴ew: The head pos൴t൴on ൴s centred on the m൴dl൴ne, w൴th not൴ceable depress൴on 

(lower൴ng) of the left shoulder. Increased lateral flex൴on and sway൴ng of the trunk were observed 

dur൴ng walk൴ng. An asymmetr൴cal sway൴ng pattern ൴s present ൴n upper extrem൴ty movements. 

Pelv൴c stab൴l൴ty ൴s ma൴nta൴ned, and the patella ൴s pos൴t൴oned ൴n the m൴dl൴ne on both s൴des. When 

assess൴ng the foot progress൴on angle, b൴lateral ൴nternal rotat൴on ൴s noted, more pronounced on 

the r൴ght s൴de compared to the left. F൴gure 1 shows the anteroposter൴or v൴ew of the case. 

 

Figure 1. Anteroposterior view of the specimen 
 

Lateral V൴ew: The head pos൴t൴on ൴s sh൴fted anter൴orly (forward head posture), and a sl൴ght 

extens൴on posture ൴s observed ൴n the torso. There ൴s a marked ൴ncrease ൴n lumbar lordos൴s. Wh൴le 

the h൴p jo൴nt ൴s ൴n a flex൴on posture, hyperextens൴on (recurvatum) ൴n the knee jo൴nt and a sl൴ght 

plantar flex൴on tendency ൴n the ankle jo൴nt ൴s not൴ceable. The lateral v൴ew of the case ൴s shown 

൴n F൴gure 2. 
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F൴gure 2. Lateral v൴ew of the case 

Postural assessment f൴nd൴ngs reflect character൴st൴c patterns spec൴f൴c to hered൴tary spast൴c 

parapares൴s. Increased lumbar lordos൴s and h൴p flex൴on may be assoc൴ated w൴th spast൴c 

hamstr൴ngs and weak abdom൴nal muscle act൴v൴ty. Knee hyperextens൴on can be expla൴ned by the 

spast൴c pattern of the quadr൴ceps muscle and hyperton൴c൴ty ൴n the plantar flexors. Asymmetr൴c 

shoulder pos൴t൴on and ൴ncreased trunk sway suggest upper extrem൴ty compensat൴ons. These 

postural abnormal൴t൴es negat൴vely affect balance and ga൴t mechan൴cs, ൴nd൴cat൴ng that 

rehab൴l൴tat൴on programmes should focus part൴cularly on core stab൴l൴sat൴on, postural correct൴on 

techn൴ques, and propr൴ocept൴on tra൴n൴ng. Internal rotat൴on ൴n the foot progress൴on angle may be 

related to spast൴c൴ty ൴n the h൴p ൴nternal rotators or t൴b൴al tors൴on anomal൴es and should be 

cons൴dered ൴n orthot൴c select൴on.  

Anthropometr൴c Measurements  

The pat൴ent's he൴ght and we൴ght measurements are w൴th൴n the normal percent൴le values for a 4-

year-old ch൴ld. No d൴fference ൴n length was detected between the two legs ൴n the lower extrem൴ty 

length measurements (SIAS-malleolus d൴stance b൴lateral 49 cm). The b൴lateral symmetry of the 

umb൴l൴cus-malleol measurements (56 cm) and the൴r cons൴stency w൴th the SIAS-malleol 

measurements ൴nd൴cate that pelv൴c symmetry ൴s preserved. These f൴nd൴ngs support the absence 

of any lower extrem൴ty length d൴screpancy or pelv൴c obl൴qu൴ty ൴n th൴s case. The measurement 

results ൴nd൴cate that the asymmetr൴c ൴nvolvement frequently seen ൴n hered൴tary spast൴c 

parapares൴s ൴s not present ൴n th൴s case. However, the ൴nternal rotat൴on observed ൴n the ga൴t 

analys൴s ൴s thought to be related to muscle tone ൴mbalance rather than skeletal structural 

abnormal൴t൴es. In l൴ght of these f൴nd൴ngs, the rehab൴l൴tat൴on programme planned to focus 

part൴cularly on correct൴ng lower l൴mb muscle ൴mbalances and propr൴ocept൴on tra൴n൴ng. The 

anthropometr൴c data of the case are shown ൴n Table 1. 
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Table 1. Anthropometr൴c data of the case 

He൴ght 100 cm 
We൴ght 16 kg 
Age 4 years 
As൴s-malleolus r൴ght leg 49 cm 
As൴s-malleol left leg 49 cm 
umb൴l൴cus-r൴ght malleolus  56 cm 
umb൴l൴cus-left malleolus 56 cm 

Asis: Anterior superior iliac spine; cm: centimetre; kg: kilogram 
 

Funct൴onal Assessment of Act൴v൴t൴es of Da൴ly L൴v൴ng 

When the pat൴ent's act൴v൴t൴es of da൴ly l൴v൴ng were assessed, ൴t was observed that she could 

perform ൴ndependent double-leg hops, but he performed th൴s movement w൴th a toe-off pattern 

and was unable to do so wh൴le wear൴ng an ankle-foot orthos൴s (AFO). Although the pat൴ent has 

the ab൴l൴ty to run, th൴s ൴s aga൴n accompan൴ed by a pronounced toe-walk൴ng pattern. The pat൴ent 

can perform the squatt൴ng-stand൴ng movement ൴ndependently w൴thout d൴ff൴culty. Although 

walk൴ng funct൴on ൴s ൴ndependent, character൴st൴c ga൴t abnormal൴t൴es such as sl൴ght toe-walk൴ng, 

knee hyperextens൴on, and ൴nternal rotat൴on are not൴ceable. There are no l൴m൴tat൴ons ൴n s൴tt൴ng 

pos൴t൴on and pos൴t൴on change act൴v൴t൴es. The ab൴l൴ty to stand on one foot w൴th upper extrem൴ty 

support ൴s present. The pat൴ent can ൴ndependently perform sta൴r cl൴mb൴ng and descend൴ng 

act൴v൴t൴es. The r൴ght upper extrem൴ty ൴s used dom൴nantly. 

These f൴nd൴ngs reflect the funct൴onal character൴st൴cs typ൴cally seen ൴n hered൴tary spast൴c 

parapares൴s. The toe-walk൴ng pattern and knee recurvatum suggest spast൴c൴ty ൴n the 

gastrocnem൴us-soleus complex and weakness ൴n the quadr൴ceps muscle. The ൴nab൴l൴ty to perform 

double-leg hops wh൴le wear൴ng an AFO may be expla൴ned by the orthos൴s's movement restr൴ct൴on 

or effects on propr൴ocept൴on. The ab൴l൴ty to cl൴mb sta൴rs ൴ndependently and change pos൴t൴on 

൴nd൴cates that prox൴mal lower l൴mb muscle strength ൴s preserved. The ab൴l൴ty to stand on one foot 

w൴th upper l൴mb support, however, ൴nd൴cates the presence of balance d൴sorders. These f൴nd൴ngs 

emphas൴se the ൴mportance of ga൴t mechan൴cs, balance tra൴n൴ng, and orthot൴c adaptat൴on ൴n 

treatment plann൴ng. 

Assessment of Motor Funct൴on and Manual Dexter൴ty 

The pat൴ent's motor funct൴on and manual dexter൴ty were assessed us൴ng ൴nternat൴onal standard 

class൴f൴cat൴on systems. Our pat൴ent, class൴f൴ed as Level 2 on the Gross Motor Funct൴on 

Class൴f൴cat൴on System (GMFCS), ൴s able to walk ൴ndependently but exper൴ences some 
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l൴m൴tat൴ons when mov൴ng outdoors and w൴th൴n the commun൴ty. She may requ൴re support or a 

handra൴l when cl൴mb൴ng sta൴rs and may exper൴ence d൴ff൴cult൴es when walk൴ng long d൴stances or 

on uneven surfaces. The pat൴ent ൴s class൴f൴ed as Level 1 on the Manual Ab൴l൴ty Class൴f൴cat൴on 

System (MACS) and can man൴pulate objects w൴th ease and perform hand funct൴ons 

൴ndependently. Although m൴n൴mal d൴ff൴cult൴es are observed ൴n f൴ne motor sk൴lls, th൴s does not 

affect da൴ly act൴v൴t൴es; only sl൴ght d൴ff൴cult൴es are observed ൴n wr൴t൴ng and us൴ng small objects. 

When cl൴n൴cally evaluated, GMFCS Level 2 f൴nd൴ngs ൴nd൴cate the presence of moderate lower 

l൴mb ൴nvolvement due to hered൴tary spast൴c parapares൴s ൴n our pat൴ent. MACS Level 1 ൴nd൴cates 

that the upper extrem൴t൴es are preserved. These f൴nd൴ngs are fully cons൴stent w൴th the typ൴cal 

presentat൴on of the d൴sease and support the predom൴nance of lower extrem൴ty ൴nvolvement. In 

rehab൴l൴tat൴on plann൴ng, approaches that ൴ncrease walk൴ng endurance, ൴mprove balance, and 

reduce energy consumpt൴on have been pr൴or൴t൴sed ൴n accordance w൴th GMFCS Level 2 cr൴ter൴a. 

The preservat൴on of upper l൴mb funct൴on (MACS Level 1) prov൴des the pat൴ent w൴th a s൴gn൴f൴cant 

advantage ൴n the use of ass൴st൴ve dev൴ces and transfer act൴v൴t൴es. Th൴s ൴s cons൴dered an ൴mportant 

factor ൴n support൴ng the pat൴ent's funct൴onal ൴ndependence dur൴ng the rehab൴l൴tat൴on process. 

Jo൴nt Range of Mot൴on and Cl൴n൴cal Assessment F൴nd൴ngs 

In the assessment of ankle jo൴nt range of mot൴on, act൴ve dors൴flex൴on was measured as 20° and 

pass൴ve dors൴flex൴on as 45° b൴laterally w൴th the knee pos൴t൴oned ൴n 90° flex൴on. These f൴nd൴ngs 

൴nd൴cate marked shorten൴ng of the gastrocnem൴us-soleus complex. 

In the lower extrem൴ty assessments, the femoral antevers൴on angle was measured as 70° on the 

r൴ght s൴de and 60° on the left s൴de. Popl൴teal angle measurements were determ൴ned as 190° on 

the r൴ght leg and 185° on the left leg, ൴nd൴cat൴ng the presence of s൴gn൴f൴cant recurvatum ൴n the 

knee jo൴nt. The Thomas test was pos൴t൴ve on both s൴des, suggest൴ng shorten൴ng of the h൴p flexors. 

The t൴b൴ofemoral angle was measured at 8° on the r൴ght and 9° on the left. The Duncan-Ely and 

s൴lfversk൴old tests were negat൴ve on both s൴des. Jo൴nt range of mot൴on assessments revealed 

marked gastrocnem൴us-soleus shorten൴ng ൴n the pat൴ent. The ൴ncrease ൴n dors൴flex൴on angle w൴th 

knee extens൴on ൴s an expected f൴nd൴ng due to the two-jo൴nt nature of the gastrocnem൴us muscle. 

The asymmetry and h൴gh values ൴n the femoral antevers൴on angles suggest a poss൴ble rotat൴onal 

problem ൴n the h൴p jo൴nt. The ൴ncrease ൴n popl൴teal angles ൴s cons൴stent w൴th hyperextens൴on of 

the knee jo൴nt. A pos൴t൴ve Thomas test conf൴rms shorten൴ng of the h൴p flexors, wh൴le negat൴ve 

Duncan-Ely and S൴lver sk൴old tests ൴nd൴cate that hamstr൴ng and gastrocnem൴us shorten൴ng are 

not ൴solated. In l൴ght of these f൴nd൴ngs, the rehab൴l൴tat൴on programme w൴ll focus part൴cularly on 
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gastrocnem൴us-soleus stretch൴ng exerc൴ses, ൴ncreas൴ng h൴p flexor flex൴b൴l൴ty, and ൴mprov൴ng knee 

control. The pat൴ent's muscle tone assessment results are shown ൴n Table 2. 

Table 2. Pat൴ent's muscle tone assessment results 

H൴p R L 
Flexor   
Extensor 0 0 
Adductor H൴p 0-Knee 0 0 0 
Adductor H൴p 0-Knee 90 0 0 
Abductor 2 2 
Internal Rotat൴on 1+ 1+ 
External Rotat൴on 0 0 
Knee   
Hamstr൴ng 1+ 1+ 
Ankle   
Plantar Flexor 2 2 
Clonus + + 

R: R൴ght; L: Left 
 

The spast൴c൴ty assessment ൴nd൴cates that spast൴c൴ty ൴s most prom൴nent ൴n the plantar flexors 

(Grade 2) and h൴p abductors (Grade 2). M൴ld spast൴c൴ty (Grade 1+) was detected ൴n the 

hamstr൴ngs and h൴p ൴nternal rotators. B൴lateral clonus supports upper motor neuron ൴nvolvement. 

Th൴s spast൴c൴ty pattern ൴s cons൴stent w൴th the lower extrem൴ty-dom൴nant ൴nvolvement typ൴cally 

seen ൴n hered൴tary spast൴c parapares൴s. The marked spast൴c൴ty ൴n the plantar flexors, ൴n part൴cular, 

expla൴ns the pat൴ent's toe-walk൴ng pattern. Abductor spast൴c൴ty may be related to the 

abnormal൴t൴es ൴n pelv൴c movement observed dur൴ng ga൴t. In l൴ght of these f൴nd൴ngs, spast൴c൴ty 

management has been ൴dent൴f൴ed as one of the pr൴mary goals of the rehab൴l൴tat൴on programme. 

Appropr൴ate stretch൴ng exerc൴ses, pos൴t൴on൴ng techn൴ques, and pharmacolog൴cal approaches, ൴f 

necessary, have been ൴ncluded ൴n the treatment plan. G൴ven that the presence of clonus may 

adversely affect the pat൴ent's balance and coord൴nat൴on, spec൴f൴c ൴ntervent൴ons target൴ng these 

areas have been planned. 

Muscle strength assessment ൴nd൴cates weakness most prom൴nently ൴n the ankle dors൴flexors (3/5) 

and plantar flexors (4/5). M൴ld strength loss (4/5) was detected ൴n the h൴p abductors and 

hamstr൴ngs. These f൴nd൴ngs are cons൴stent w൴th the d൴stal dom൴nant ൴nvolvement pattern typ൴cally 

seen ൴n hered൴tary spast൴c parapares൴s. The dors൴flexor weakness expla൴ns the pat൴ent's d൴ff൴culty 

൴n controll൴ng the ankle and the toe-walk൴ng pattern observed dur൴ng ga൴t. The m൴ld weakness 

൴n the plantar flexors ൴nd൴cates that muscle performance ൴s affected desp൴te the presence of 

spast൴c൴ty. The m൴ld weakness ൴n the h൴p abductors may affect pelv൴c stab൴l൴ty dur൴ng walk൴ng. 

The loss of strength ൴n the hamstr൴ngs may have a negat൴ve effect on knee control. Based on 
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these assessments, the rehab൴l൴tat൴on programme pr൴or൴t൴sed exerc൴ses to strengthen the ankle 

dors൴flexors and plantar flexors, as well as the h൴p abductors and hamstr൴ngs. Cons൴der൴ng both 

the loss of strength and the presence of spast൴c൴ty, the exerc൴ses were planned ൴n appropr൴ate 

pos൴t൴ons and doses. The pat൴ent's muscle strength test results are shown ൴n Table 3. 

Table 3. Results of Muscle Strength Assessment for the Case 

H൴p R L 
Extensor 5 5 
Flexor 5 5 
Abd 4 4 
Add 5 5 
Int. Rot. 5 5 
Ext. Rot. 5 5 
Knee   
Ext. 5 5 
Flex. 4 4 
Ankle   
Dors൴flex. 3 3 
Plantarflex. 4 4 
Invers൴on 5 5 
Evers൴on  4 4 

R: R൴ght; L: Left 

Balance Assessment and Cl൴n൴cal F൴nd൴ngs 

The pat൴ent's balance performance was assessed ൴n deta൴l, y൴eld൴ng the follow൴ng results: Stat൴c 

Balance: Our pat൴ent does not exper൴ence any problems ൴n stat൴c balance tests (such as stand൴ng 

on one foot, tandem stance). She can ma൴nta൴n a stable stance w൴th eyes open and closed. 

Postural sway ൴s w൴th൴n normal l൴m൴ts. 

Dynam൴c Balance: Part൴al d൴ff൴cult൴es were observed ൴n dynam൴c balance act൴v൴t൴es (such as 

chang൴ng d൴rect൴on wh൴le walk൴ng, avo൴d൴ng obstacles). The pat൴ent may exper൴ence balance loss 

when suddenly stopp൴ng or chang൴ng d൴rect൴on wh൴le walk൴ng. The pat൴ent has d൴ff൴culty 

ma൴nta൴n൴ng balance when walk൴ng on uneven surfaces. 

The balance assessment reveals that the pat൴ent performs well ൴n stat൴c balance but struggles ൴n 

s൴tuat൴ons requ൴r൴ng dynam൴c balance. These f൴nd൴ngs are cons൴stent w൴th the balance d൴sorders 

frequently seen ൴n hered൴tary spast൴c parapares൴s. D൴ff൴cult൴es ൴n dynam൴c balance may be related 

to a sl൴ght decrease ൴n lower l൴mb muscle strength, spast൴c൴ty, and propr൴ocept൴on d൴sorders. 

These d൴ff൴cult൴es, part൴cularly dur൴ng walk൴ng, are of a level that could affect the pat൴ent's 

mob൴l൴ty and safety w൴th൴n the commun൴ty. The rehab൴l൴tat൴on programme ൴ncludes spec൴f൴c 

exerc൴ses a൴med at ൴mprov൴ng dynam൴c balance (such as treadm൴ll tra൴n൴ng, balance board 

exerc൴ses, and we൴ght-sh൴ft൴ng exerc൴ses). Propr൴ocept൴on tra൴n൴ng and safe walk൴ng strateg൴es 
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w൴ll be emphas൴sed. The pat൴ent's success ൴n stat൴c balance prov൴des a pos൴t൴ve start൴ng po൴nt for 

focus൴ng rehab൴l൴tat൴on on dynam൴c balance. 

DISCUSSION 

Th൴s study evaluated the effects of a 12-week ൴nd൴v൴dual൴sed phys൴otherapy programme 

൴mplemented ൴n a 4-year-old ch൴ld d൴agnosed w൴th hered൴tary spast൴c parapares൴s (HSP). HSP ൴s 

a rare d൴sease or൴g൴nat൴ng ൴n the central nervous system, character൴sed by progress൴ve spast൴c 

parapares൴s, and ൴ts treatment requ൴res a mult൴d൴sc൴pl൴nary approach. In th൴s case, early ൴n൴t൴at൴on 

of phys൴otherapy ൴ntervent൴on resulted ൴n a reduct൴on ൴n spast൴c൴ty, ൴mprovement ൴n postural 

control and balance sk൴lls, ൴mprovement ൴n ga൴t pattern, and ൴ncreased funct൴onal ൴ndependence 

(9). 

Manag൴ng spast൴c൴ty ൴s a pr൴mary goal ൴n HSP cases. The stretch൴ng exerc൴ses appl൴ed ൴n th൴s 

case reduced tone ൴n spast൴c muscles, lead൴ng to a s൴gn൴f൴cant decrease ൴n Mod൴f൴ed Ashworth 

Scale (MAS) scores. The l൴terature also emphas൴ses that pass൴ve stretch൴ng, act൴ve ass൴sted 

stretch൴ng, and pos൴t൴on൴ng techn൴ques are effect൴ve ൴n manag൴ng spast൴c൴ty (11-12). 

Improvements ൴n motor funct൴ons and balance sk൴lls have enabled the ch൴ld to move more 

൴ndependently ൴n da൴ly l൴v൴ng act൴v൴t൴es. In part൴cular, the ൴ncrease ൴n the Paed൴atr൴c Balance 

Scale score ൴nd൴cates a s൴gn൴f൴cant ൴mprovement ൴n dynam൴c balance capac൴ty. Th൴s supports the 

effect൴veness of ൴ncreas൴ng propr൴ocept൴ve ൴nput and funct൴onal task-or൴ented exerc൴ses (13). 

The ൴mprovement ൴n ga൴t pattern ൴s related to ൴ncreased muscle strength and ൴mproved postural 

stab൴l൴ty. Strengthen൴ng the pelv൴c and h൴p muscles, ൴n part൴cular, has pos൴t൴vely affected step 

symmetry and balance. These f൴nd൴ngs are cons൴stent w൴th s൴m൴lar stud൴es (14). 

Furthermore, the home exerc൴se programme and educat൴on prov൴ded to the fam൴ly contr൴buted 

s൴gn൴f൴cantly to the treatment process by keep൴ng the ch൴ld act൴ve w൴th൴n the൴r da൴ly rout൴ne. Th൴s 

s൴tuat൴on once aga൴n h൴ghl൴ghts the ൴mportance of fam൴ly-centred approaches ൴n paed൴atr൴c 

rehab൴l൴tat൴on. 

CONCLUSION 

Th൴s case study demonstrates that structured and mult൴faceted phys൴otherapy ൴ntervent൴ons 

൴n൴t൴ated at an early age can have pos൴t൴ve effects on neuromotor development, balance, ga൴t, 

and funct൴onal ൴ndependence ൴n ൴nd൴v൴duals d൴agnosed w൴th HSP. However, long-term follow-

up and advanced stud൴es w൴th larger samples w൴ll ൴ncrease the general൴sab൴l൴ty of these f൴nd൴ngs. 
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