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Parry Romberg Syndrome (PRS) is an idiopathic 
condition characterized by the atrophy of 

subcutaneous and muscolo-skeletal tissues and structures.1 
Although the primary characteristic of PRS is the gradual 
degeneration of facial tissues, the syndrome has been 
associated with several systemic manifestations, including 
neurologic, cardiac, rheumatologic, infectious, and 
endocrine symptoms.2 
The incidence of PRS ranges from 0.3 to 2.5 cases per 
100,000 individuals per year, and seems to affect mostly 
males. The condition is characterized by a progressive 
course, and the onset typically occurs within the first two 
decades of life.3,4 
The pathogenesis of PRS is heterogeneous, and is cur-
rently seen as a multifactorial condition, with multiple fac-
tors contributing to the development of the disease. 
Familial PRS has been reported, but no clear pattern of in-
heritance or specific genetic defect has been found.5 Sev-
eral etiopathogenetic theories have been proposed, 
including trauma, autoimmune responses, infections, vas-
culitis and malformations. Histopathological examinations 
of patient’s brain have revealed lymphocytic vasculitis, 
gliosis, and sclerosis of the leptomeninges, suggesting an 
underlying inflammatory process.6 

A variety of neurological symptoms have been reported 
in these patients, including movement disorders, cognitive 
impairments and behavioral changes.7 These symptoms 
have been associated with several MRI findings, the most 
common of which are ipsilateral T2 hyperintensities, pri-
marily observed in the white matter, gray matter, and cor-
pus callosum. Additional findings include leptomeningeal 
enhancement, calcifications, cerebral atrophy, intracranial 
vascular malformations, focal infarctions in the corpus 
callosum, infarcts in the amygdaloid body and lesions in 
the meninges and basal ganglia. While neuroimaging find-
ings in patients with PRS are more often ipsilateral, con-
tralateral findings have also been documented.8 
The treatment of PRS is multidisciplinary and involves 
plastic surgeons, ENT specialists, neurologists and often 
psychiatrists. Currently, there are several alternative avail-
able for the correction of deformities, like cosmetic sur-
geries utilizing autologous fat grafts, silicone or bovine 
collagen injections.9 In addition to aesthetic improvement, 
medical therapies such as steroid therapy, methotrexate, 
azathioprine, and cyclophosphamide are also indicated. 
As for the neuromotor symptoms, there is limited ev-
idence in the literature regarding the effectiveness of neu-
rorehabilitation programs for PRS patients with associated 
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neurological disabilities. Studies have mostly focused on 
the treatment of the acute phase of the disease, and there 
is little knowledge about long-term management and re-
habilitation of these patients. 
In this case report, we present a personalized rehabilitation 
program designed to restore balance and walking function 
in a patient with a rare ataxic presentation, the third case 
documented in the literature to our knowledge. While a 
previous article demonstrated improvement in a patient 
with PRS and ataxia through the use of oral prednisolone, 
this is the first description to date of neurorehabilitative 
interventions for this specific population.10 
 
 
Materials and Methods 
The patient is a 69-year-old woman with a history of right 
unilateral facial atrophy since childhood that began in 
2019 to experience episodes of postural instability, ataxia 
and a progressive reduction on muscle strenght in the left 
lower limb. In 2024, she was admitted to the neurology 
ward in Padua for further investigation due to the persist-
ence of her symptoms. Genetic testing (SCA1, SCA2, 
SCA3, SCA6, SCA7, SCA8, SCA12, and SCA17) ruled 
out the presence of genetic spinocerebellar ataxia, and no 
MRI evidence of lumbar stenosis was found. However, 
there was an alteration in the PEM/PESS evaluation, with 
a significant change in central conduction time, and brain 
imaging revealed the presence of right pontine hypotrophy 
(Figure 1). The patient was discharged with a diagnosis 
of Parry-Romberg syndrome associated with ataxic symp-
toms and was referred to Neurorehabilitation Unit in Pa-
dova to improve her functional mobility and quality of 
life. There, she began a rehabilitation program focused on 
improvement of ataxia and gait retraining. 
The clinical evaluation confirmed the presence of ataxic 
gait in the absence of additional cerebellar signs, associ-
ated with hypotrophy of the left lower limb, particularly 
pronounced in the anterior tibialis and gastrocnemius 
areas. Patient reported using assistive devices for ambu-
lation in her daily life and exhibited significant kinesio-
phobia, a fear of movement caused by pain or risk of 
falling. Instrumental evaluation, including surface elec-
tromyography and a biomechanical assessment of walking 
patterns, was conducted in our Gait Analysis laboratory, 
and standardized scales were administered to evaluate 
motor function (Motricity Index, [MI]), balance (Short 
Physical Performance Battery [SPPB], Tampa Scale of 
Kinesiophobia [TSK], Berg Balance Scale, Tinetti Scale), 
and quality of life (Short form Health Survey-12 [SF-12], 
Functional Independence Measure [FIM]) (Figure 2). 
The results indicated a strength deficit in the lower left 
limb (MI: 83/100), accompanied by a compromise in bal-
ance (SPPB: 2/12, Berg Balance Scale: 36/56, and Tinetti 
Scale: 18/28) and significant kinesiophobia, particularly 
during walking (TSK: 43/68). These findings were asso-
ciated with a moderate reduction in indipendence in daily 
activities (FIM: 118/126) and quality of life (SF-12: PCS-
12 [Physical Score] 28.5, MCS-12 [Mental Score] 41.2). 
Electromyography (EMG) revealed a reduction in muscle 
activity in the left leg, particularly in the gastrocnemius 

and anterior tibialis muscles, while kinematic analysis of 
gait demonstrated reduced speed, an increased support 
base and a diminished joint excursions at the hip, knee, 
and ankle. Finally, stabilometric and baropodometric as-
sessments indicated anteroposterior oscillations and a me-
dial progression of the center of pressure. 
Based on initial assessment we proposed a treatment fo-
cused on ataxic symptoms and gait instability, consisting 
of 20 physical therapy sessions (three times per week) that 
included exercises for strengthening, proprioception, co-
ordination, neuromuscular reeducation, and gait training, 
with the ultimate goal of enhancing functional mobility. 
In the first phase of the treatment (sessions 1-3), the pa-
tient underwent strengthening exercises to enhance pos-
tural control and pelvic stability, as well as resistance 
exercises for the left lower limb, primarily targeting the 
anterior tibialis and gastrocnemius muscles. In the next 
sessions,4-10 the Physical Therapist (PT) focused on pro-
prioception, balance, and coordination. For proprioception 
training, the PT utilized exercises such as seated weight 
shifts (shifting weight side to side while seated to enhance 
postural control), gentle trunk rotations (gradually rotating 
the upper body to improve coordination), and standing on 
a proprioceptive foam pad. To enhance balance and pos-
tural control, static balance exercises were used, including 
tandem stance (heel-to-toe stance) and single-leg stance 

- 35 -

Figure 1. MRI of the patient, showing pontine hypotrophy 
compatible with the clinical findings of right hemifacial 
emiatrophia and left ataxia.
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activities, gradually combined with dynamic balance 
training focused on weight transfers (deliberately shifting 
weight from side to side while standing), marching, and 
obstacle walking. For coordination and motor control, the 
PT used several exercises, including repetitions of finger-
to-nose, heel-to-shin, and reciprocal arm and leg move-
ments (marching and cycling movements in the air). In 
the final phase of the treatment (sessions 11-20), the pa-
tient underwent interventions aimed at improving motor 
control and functional mobility of the lower limbs. These 
included slow, controlled step walking emphasizing a 
heel-to-toe gait pattern, dual-task training (walking while 
simple counting or cognitive tasks), fall prevention 
strategies and gait training with and without aids (sit-to-
stand transitions, side-stepping, backward walking, and 
practicing turns).  
 
 
Results 
At the conclusion of the treatment, the patient was able to 
walk short distances and climb stairs in both directions 
without the use of an assistive device. Clinical assess-
ments indicated improvements in balance (SPPB: 6/12, 
Berg Scale: 45/56, Tinetti Scale: 22/28) and kinesiofobia 
(TSK: 34/68), along with positive effects on functional in-
dipendence (FIM: 124/126 ) and quality of life (PCS-12: 
31.8, MCS-12: 44) (Table 1).  
Gait analysis following the treatment revealed an increase 
in gait speed and joint excursions, accompanied by a re-
duction in left knee recurvatum. Additionally, stabilomet-

ric and baropodometric assessments indicated a decrease 
in oscillations and a lateral shift in the center of pressure 
(CoP). Since the treatment primarily targeted balance and 
ataxia, only a minimal improvement in muscle activation 
was observed in EMG and no improvement was showed 
ine MI scale (MI: 83/100) (Table 2). 
 
 
Discussion 
Parry-Romberg Syndrome (PRS) is an uncommon dis-
order characterized by the progressive atrophy of facial 
tissues, which may be associated with various systemic 
symptoms that can lead to functional limitations and dis-
abilities. It typically manifests during the first or second 
decade of life; however, a few cases of late onset have 
been documented.11 
About 15-20% of patients with PRS develop neurological 
symptoms, including headaches, trigeminal neuralgia, 
hemiparesis, cognitive deficits, nerve palsy, and, in severe 
cases, death due to brainstem involvement. Brain MRI ab-
normalities are observed in 60% to 74.6% of patients, with 
the most common findings being white matter disease, 
hemispheric atrophy, leptomeningeal enhancement, and mi-
crohemorrhages.12 As there is no definitive cure for PRS, 
the therapeutic approach focuses on controlling disease pro-
gression, alleviating symptoms, and enhancing the patient’s 
aesthetic appearance. Symptomatic treatment may include 
pain relievers and anticonvulsants to manage pain and sei-
zures, corticosteroids to control the active phase of the dis-
ease and reconstructive and orthognathic surgery.13 
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Figure 2. Gait analysis of the patient in our laboratory.
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Despite the chronic nature of the condition and the dis-
abilities associated with PRS there is limited evidence 
regarding the role of rehabilitation. However, it can be 
speculated that rehabilitation may play a key role in pre-
serving residual autonomies and developing adaptive 
compensations. 
In our case report, we described a neurorehabilitative in-
tervention for a patient with PRS associated with a rare 
neurological symptom, an unilateral ataxia. To our 
knowledge, only two cases of PRS with ataxia have been 
previously reported, and this is the first case in which a 
rehabilitative intervention has been documented. 
Ataxia, characterized by impaired motor coordination 
and balance, is a strong predictor of falls. Falls are a pri-
mary cause of morbidity and functional decline with sev-
eral consequences on individuals health. The direct 
health impacts include a spectrum of physical injuries, 
from soft-tissue damage to severe hip fractures and trau-
matic brain injuries, which are linked to increased mor-

tality. A critical psychological sequela is the «fear of fall-
ing», a condition that promotes activity avoidance, lead-
ing to physical deconditioning and social isolation, 
as reported by our patient. Cumulatively, these events 
often trigger a loss of independence and necessitate long-
term institutional care, making it a critical target for 
rehabilitation. 
We implemented a personalized therapeutic exercise pro-
gram focused on the ataxic component, resulting in im-
provements in the patient’s balance, kinesiophobia, and 
biomechanical parameters of walking, as assessed through 
gait analysis and surface electromyography. With the lim-
itation of being a case report, our work shows that neu-
rorehabilitation interventions can be effective in patient 
with PRS syndrome and should be offered to all patient 
with associated neuromotor involvement. 
This result highlights the need to extend functional assess-
ment and rehabilitative interventions to rare conditions 
with uncommon neurological symptoms. While there are 

- 37 -

 
Table 1. Comparison of balance and motor function pre and post treatment. 

                                                    Pre-treatment                                                       Post-treatment 

MI                                                      83/100                                                                     83/100 

Tinetti Scale                                        18/28                                                                       22/28 

Berg Scale                                           36/56                                                                       45/56 

SPPB                                                    2/12                                                                         6/12 

TSK                                                     43/68                                                                       34/68 

FIM                                                   118/126                                                                   124/126 

SF-12                                PCS-12: 28.5, MCS-12: 41.2                                   PCS-12: 31.8, MCS-12: 44 

MI, Motricity Index; SPPB, Short Physical Performance Battery; TSK, Tampa Scale of Kinesophobia; SF-12, Short 
form Health Survey; PCS-12, Physical Score; MCS-12, Mental Score; FIM, Functional Indipendence Measure.

 
Table 2. Improvement in gait analysis and sEMG post-treatment compared to pre-treatment evaluations. 

Spatiotemporal parameters        Slight increase in walking speed and cadence was observed 

Kinematics                                 At the knee level, a slight improvement on the right, with the presence, albeit minimal,  
                                                   of the load acceptance peak. On the left, improvement in the range of motion during  
                                                   the stance phase 

Kinetics and                               Increase in moments and powers 

Stabilometry                               Slight reduction in oscillations with eyes closed 

Baropodometric examination     Decrease in pressures in the left hindfoot 

sEMG                                         Improvement in muscle activation
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several challenges in managing these conditions, such as 
variability in disease progression and late diagnoses, early 
monitoring of disabilities and the development of symp-
tom-specific strategies can significantly enhance the qual-
ity of life for patients. The integration of new health and 
digital technologies, as wearable sensors and virtual real-
ity, could help to improve the management of ataxia and 
fall risks by shifting from subjective, in-clinic assessments 
to objective, continuous monitoring and personalized re-
habilitation. 
 
 
Conclusions 
In this study, we present the case of a woman experiencing 
a rare manifestation of Parry-Romberg syndrome, with a 
significant impact on her balance and walking abilities. 
We demonstrate that neurorehabilitation can enhance 
function in patients with rare diseases such as PRS, thanks 
to several treatment options that can be beneficial for these 
individuals, including physical therapy, occupational ther-
apy, botulinum toxin injections, pain management, and 
cognitive training. 
Further work is needed to systematically develop treat-
ments aimed at improving the quality of life for patients 
with rare diseases. We hope that the scientific and political 
communities will make significant efforts to ensure re-
habilitation for conditions that currently lack effective 
therapeutic and rehabilitative options. 
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