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Abstract

Background: Hypertrophic scars can restrict joint mobility and impair functional outcomes, particularly near highly mobile joints.
Reports describing physiotherapy management of ankle hypertrophic scars after debridement are limited.

Objective: To describe the clinical response to physiotherapy in a patient with a right ankle hypertrophic scar following debridement.
Methods: This case involved a 44-year-old woman with a four-month history of a hypertrophic scar after right ankle debridement.
She presented with edema, paresthesia, restricted ankle range of motion, reduced muscle strength, and functional limitations. Six
sessions were provided over two weeks, including therapeutic ultrasound, scar mobilization, active and active-assisted range of
motion exercises, ankle pumping, gastrocnemius stretching, strengthening exercises, and therapeutic communication. Outcomes
included ankle range of motion, paresthesia, Vancouver Scar Scale, Hamilton Anxiety Rating Scale, Barthel Index, edema grade,
girth circumference, and manual muscle testing.

Results: Dorsiflexion increased from 15° to 30°, plantarflexion from 35° to 40°, inversion from 10° to 30°, and eversion from 5° to
15°. Paresthesia decreased from 8 to 2, Vancouver Scar Scale score from 10 to 6, and Hamilton Anxiety Rating Scale score from 10
to 3. Barthel Index increased from 90 to 99 and manual muscle testing from 3 to 5, while girth circumference difference decreased
from 5 cm to 1 cm. Pitting edema improved from grade Il to grade I.

Conclusion: The multimodal physiotherapy program was associated with improvements in mobility, edema, sensory symptoms,
functional status, muscle strength, anxiety, and scar characteristics. Long-term outcomes could not be evaluated because no post-
treatment follow-up was available.
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Introduction

Hypertrophic scarring is a pathological response to cutaneous injury characterized by excessive collagen deposition during
wound healing, resulting in a raised and thickened scar that remains within the boundaries of the original wound." Hypertrophic scars
may develop after trauma, burns, surgery, or deep dermal injury, particularly when the remodeling phase is disturbed.2Abnormal
fibroblast activity, persistent inflammation, and dysregulated synthesis of type | and type Ill collagen contribute to excessive
extracellular matrix accumulation.> Wound healing normally progresses through hemostasis, inflammation, proliferation, and
remodeling, with progressive reorganization of collagen during the final phase.* In hypertrophic scarring, the balance between
collagen synthesis and degradation becomes dysregulated, and transforming growth factor beta signaling, persistent inflammatory
activity, and mechanical tension may contribute to pathological scar formation.’

Debridement may increase the risk of pathological scarring when deeper dermal tissue is involved and the inflammatory
response is prolonged.® The ankle is particularly relevant because repeated dorsiflexion, plantarflexion, inversion, and eversion
expose the healing tissue to recurrent mechanical loading."?® Scar tissue around a joint may adhere to fascia, tendons, or the joint
capsule, reducing tissue pliability and contributing to stiffness, restricted range of motion, and impaired gait."® These limitations may
affect walking, stair negotiation, standing tolerance, and other daily activities.® Consequently, hypertrophic scarring around the ankle
can involve integumentary, musculoskeletal, sensory, and functional domains rather than representing an isolated cosmetic concern.
The clinical burden of pathological scarring is substantial. Approximately 100 million people are estimated to develop scars each year
after trauma or surgery, with reported hypertrophic scar rates ranging from 40% to 94% after surgical wounds and reaching 91% after
burns." Risk is influenced by age, sex, skin pigmentation, wound location, and mechanical tension, while wounds requiring more than
21 days to heal may have a higher risk of pathological scarring."” Clinically, hypertrophic scars may present as raised and thickened
tissue, erythema or hyperpigmentation, pruritus, tenderness, stifiness, and reduced tissue mobility." When located around the ankle,
these characteristics may restrict joint motion and alter functional movement.2 Comprehensive assessment of scar characteristics,
joint range of motion, muscle strength, edema, sensory symptoms, and functional capacity is therefore relevant to physiotherapy
planning.®

Conservative rehabilitation is commonly used when hypertrophic scarring is accompanied by movement and functional
impairments.® Physiotherapy may address scar pliability, tissue adhesions, joint mobility, muscle performance, and functional activity
through interventions such as scar mobilization, soft tissue techniques, range of motion exercises, stretching, strengthening, gait
training, pressure therapy, and silicone based management.”%'% Manual soft tissue mobilization has also been described as part of
conservative management for hypertrophic burn scars." In clinical practice, a multimodal approach may be particularly appropriate
when several impairments coexist.® Early restoration of mobility may help limit stifiness and functional restriction in anatomically
mobile regions such as the ankle.!!
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Despite growing evidence on scar rehabilitation, reports describing comprehensive physiotherapy management of
hypertrophic scarring around the ankle after postoperative debridement remain limited. Existing literature has often focused on burn
related scars or on individual scar management techniques rather than the concurrent management of scar characteristics, joint
mobility, edema, sensory symptoms, muscle weakness, and functional limitations.”° This case report therefore aimed to describe the
clinical response to a comprehensive physiotherapy program in a patient with a right ankle hypertrophic scar following debridement.
It also sought to provide a detailed clinical account of physiotherapy assessment, intervention, progression, and short term outcomes
in a patient with pathological scar related impairments.

From a rehabilitation perspective, the clinical relevance of scar management extends beyond visible scar characteristics.
Restrictions in tissue mobility may interact with edema, muscle weakness, and altered sensory perception, potentially limiting
movement practice and participation in daily activities.®® Exercise based rehabilitation can support restoration of lower limb function,
while ankle pumping may influence venous and calf muscle pump activity.'>'® Therapeutic communication may also support patient
participation and the therapeutic alliance during rehabilitation.'*'® These considerations support an integrated approach in which scar
directed treatment is combined with movement and functional interventions according to the impairments identified during
assessment. Because this report describes a single patient without a comparator and without long term follow up, the findings are
intended to document clinical change rather than establish treatment efficacy or causality.

Methods

This report used a single case study approach to describe physiotherapy management of a patient with a hypertrophic scar
of the right ankle following debridement. The report was prepared in accordance with the CARE Guideline and considered
physiotherapy specific reporting components described in the Physiotherapy Case Report (PhyCARE) Guideline.'®'7 The case was
documented to provide a transparent account of the patient presentation, clinical timeline, physiotherapy assessment, intervention,
progression, outcomes, patient perspective, adherence, and adverse events.

The patient was a 44-year-old woman who worked as a contractor. She had a medical diagnosis of a hypertrophic scar of
the right ankle following postoperative debridement approximately four months before physiotherapy assessment. The patient
presented to the physiotherapy outpatient service at RSUP Dr. Tadjuddin Chalid Makassar after referral from the orthopedic service.
The initial physiotherapy assessment was conducted on 8 April 2026, and the intervention program was delivered from 8 to 22 April
2026. The patient reported swelling, restricted movement of the right ankle, and paresthesia extending toward the toes. These
complaints affected daily activities, including walking and toileting, as well as work and recreational activities. Based on the available
history, she had no reported systemic disease and no previous similar complaint.

The inclusion criteria were a patient with a hypertrophic scar associated with movement, functional, and aesthetic
impairments who was willing to participate in the scheduled physiotherapy program. The exclusion criteria were refusal to participate
and nonadherence to the planned treatment program. The case was selected from a patient receiving physiotherapy following medical
referral. The source document did not specify a formal sampling procedure or a separate recruitment period, and no additional
recruitment information was available. All physical examinations and outcome measurements were performed by the same author
throughout the intervention period under the supervision of the physiotherapist responsible for the patient.

The clinical timeline is presented in Table 1. The patient underwent debridement of the right ankle on 25 December 2025.
The first dressing change occurred on 27 December 2025, followed by discharge from inpatient care on 28 December 2025. A second
dressing change was performed in the orthopedic outpatient clinic on 31 December 2025. From 5 January to 19 March 2026, the
patient attended routine medical follow up with dressing changes every three days. On 30 March 2026, persistent hypertrophic
scarring, edema, restricted ankle movement, and paresthesia were documented during orthopedic follow up. On 6 April 2026, the
patient was reviewed by the physician and referred to physiotherapy. The initial physiotherapy examination and first treatment session
took place on 8 April 2026. Six physiotherapy sessions were completed between 8 and 22 April 2026, with the final evaluation
performed on 22 April 2026.

The initial assessment included vital signs, observation, palpation, movement examination, scar assessment, edema
assessment, muscle strength testing, and functional assessment. Blood pressure was 127/80 mmHg, pulse rate was 88 beats/min,
and peripheral oxygen saturation was 98%. Paresthesia was rated as 8 on the reported visual analogue scale. The Vancouver Scar
Scale (VSS) score was 10, the Hamilton Anxiety Rating Scale (HARS) score was 10, and the Barthel Index score was 90. Pitting
edema was graded as I, the difference in girth circumference was 5 cm, and ankle muscle strength was graded as 3 on manual
muscle testing. Inspection showed a lesion extending from the lateral ankle toward the calcaneal region, swelling around the ankle
and dorsum of the foot, dry and desquamating skin, and hyperpigmentation around the scar. Dynamic observation indicated stiffness
during right ankle movement. Palpation showed normal local temperature, edema around the ankle and dorsum of the foot, an
irregular and dry skin contour, and a hypertrophic postoperative scar. Gastrocnemius tightness was present, whereas tenderness
was not reported. Active and passive movement were restricted in dorsiflexion, plantarflexion, inversion, and eversion without pain.

Ankle range of motion was measured before intervention. Dorsiflexion was 15° compared with a reported normal value of
30°, plantarflexion was 35° compared with 50°, inversion was 10° compared with 35°, and eversion was 5° compared with 15°. These
findings established the baseline movement impairment documented in Table 3. The case report did not provide additional information
on the measurement instrument, assessor blinding, or psychometric properties of the instruments used. These details were therefore
not inferred.

The physiotherapy program consisted of six sessions over two weeks, with a frequency of two sessions per week.
Therapeutic communication was provided to address patient anxiety during treatment. Therapeutic ultrasound was applied to the
hypertrophic scar at an intensity of 1.2 W/cm? using a circular technique for 8 minutes. Scar mobilization was then performed using
light pressure for 3 minutes to address tissue mobility and adhesions. Range of motion management consisted of active range of
motion and active assisted range of motion exercises for dorsiflexion, plantarflexion, inversion, and eversion, performed for two sets
of five repetitions. Edema management included ankle pumping exercise for three repetitions of eight counts. Gastrocnemius
stretching was performed for three repetitions of eight counts. Strengthening exercises targeted the tibialis anterior, gastrocnemius,
soleus, plantaris, and peroneus longus and brevis, with three repetitions of eight counts for each exercise during each treatment
session.

Exercise progression was based on the patient's response and tolerance. During the early sessions, treatment emphasized
joint mobility and edema management, with active assisted movement used when assistance was needed. As movement capacity
improved, assistance during active assisted exercises was reduced so that the patient performed a greater proportion of the
movement actively. Stretching and strengthening were continued with adjustments to intensity according to tolerance, without
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provoking pain or discomfort. The intervention was directed toward movement restoration, edema reduction, reduction of paresthesia,
improvement of muscle performance, and recovery of daily activity.

Outcome assessment was performed at baseline and at the end of the six session program. The principal clinical outcomes
documented in the source material were ankle range of motion, paresthesia, VSS, HARS, Barthel Index, pitting edema, girth
circumference difference, and manual muscle testing. The report also documented the patient's perspective, treatment adherence,
and adverse events. The patient attended all six planned sessions without missed appointments. No adverse events or unwanted
effects were reported, and all treatment modalities were tolerated. A post treatment long term follow up was not performed, so the
durability of the observed changes could not be assessed.

Because this was a single case report, no inferential statistical analysis, hypothesis testing, or effect size calculation was
performed. The results were therefore summarized descriptively by comparing baseline and final clinical measurements. No additional
statistical software or significance threshold was applicable to the case report. The patient provided written informed consent for
publication of clinical data and photographic documentation. According to the institutional policy reported in the source manuscript, a
single case report did not require approval from a research ethics committee. No institutional approval number was provided in the
source material.

Table 1. Clinical timeline of the patient's course

Date Clinical course

25 December 2025 The patient underwent debridement of the right ankle.

27 December 2025 First dressing change.

28 December 2025 The patient was discharged from inpatient care.

31 December 2025 Second dressing change at the orthopedic outpatient clinic.

5 January to 19 March 2026 Routine medical follow-up and dressing changes every three
days.

30 March 2026 Persistent hypertrophic scar, edema, restricted ankle
movement, and paresthesia were reported during orthopedic
follow-up.

6 April 2026 The patient was reviewed by the physician and referred to
physiotherapy.

8 April 2026 Initial physiotherapy assessment and first intervention session.

8 to 22 April 2026 Six physiotherapy sessions with periodic evaluation.

22 April 2026 Final evaluation showed changes in range of motion, edema,

paresthesia, muscle strength, VSS, and Barthel Index.
Table 1 summarizes the clinical course from debridement through the final physiotherapy assessment. The six-session
intervention period occurred over two weeks after medical referral to the physiotherapy service.
[A] B

-

Figure 1. Clinical wound course before physiotherapy. [A] First dre;sing cTwange after debridement. [B] Second dressing change. [C]
Wound condition after suture removal.

Table 2. Baseline clinical assessment

Parameter Baseline value
Blood pressure 127/80 mmHg
Pulse rate 88 beats/min
SpO, 98%
Paresthesia VAS 8

Vancouver Scar Scale (VSS) 10

Hamilton Anxiety Rating Scale (HARS) 10

Barthel Index 90

Pitting edema Grade I

Girth circumference difference 5cm

Ankle manual muscle testing 3

Table 2 presents the baseline clinical measurements used to characterize the patient's impairments before treatment.

Table 3. Baseline ankle range of motion

Movement Baseline Reported normal value
Dorsiflexion 15° 30°
Plantarflexion 35° 50°
Inversion 10° 35°
Eversion 5° 15°

The baseline range of motion measurements in Table 3 confirmed restriction in all four assessed ankle movements.
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Figure 2. Hypertrophic scar of the right ankle at the initial physiotherapy assessment.

Results

The patient completed all six planned physiotherapy sessions between 8 and 22 April 2026. Changes were observed across
movement, sensory, scar, edema, muscle strength, anxiety, and functional measures. No session was missed, and no adverse event
was reported during the treatment period. The baseline and final values are summarized in Table 4, while changes in ankle range of
motion are presented in Table 5.

At baseline, the patient demonstrated a hypertrophic scar involving the lateral right ankle and calcaneal region, accompanied
by swelling of the ankle and dorsum of the foot. The skin was dry and showed desquamation, with hyperpigmentation around the
scar. The scar was clinically described as hypertrophic, with an irregular surface and reduced tissue mobility. Gastrocnemius tightness
was identified, while tenderness and pain during ankle movement were not reported. Active and passive ankle movements were
restricted in all four assessed directions. These findings were consistent with the movement and tissue impairments identified during
the initial physiotherapy examination.

The initial physiologic measurements were within the values documented in the source case. Blood pressure was 127/80
mmHg, pulse rate was 88 beats/min, and peripheral oxygen saturation was 98%. Paresthesia was rated at 8, the VSS score was 10,
the HARS score was 10, and the Barthel Index was 90. Pitting edema was grade Il, with a 5 cm difference in girth circumference.
Ankle muscle strength was graded as 3 on manual muscle testing. The initial range of motion measurements showed dorsiflexion of
15°, plantarflexion of 35°, inversion of 10°, and eversion of 5°. The corresponding reported normal values were 30°, 50°, 35°, and
15°, respectively.

After six physiotherapy sessions, paresthesia decreased from 8 to 2. The VSS score decreased from 10 to 6, indicating a
lower score on the scar assessment used in this case. The HARS score decreased from 10 to 3. The Barthel Index increased from
90 to 99, and manual muscle testing increased from grade 3 to grade 5. Pitting edema improved from grade Il to grade |, while the
difference in girth circumference decreased from 5 cm to 1 cm. These endpoint values are shown together in Table 4 to provide a
direct comparison between the initial and final assessments.

Ankle range of motion improved in all assessed directions. Dorsiflexion increased from 15° to 30°, reaching the normal value
reported in the baseline assessment table. Plantarflexion increased from 35° to 40°, inversion increased from 10° to 30°, and eversion
increased from 5° to 15°. The final values for inversion and eversion remained below the reported normal value for inversion, whereas
eversion reached the reported normal value. Table 5 presents these changes and allows the direction specific response to be
identified without relying on a single composite mobility score.

The serial graphical presentation also documented changes during the six treatment sessions. Figure 4 presents the course
of ankle range of motion across the intervention period. Figure 5 presents the decline in VSS score during the six sessions, and
Figure 6 presents the reduction in the difference in ankle girth circumference. These figures provide a visual description of the
trajectory of change, whereas Tables 4 and 5 provide the baseline and final numerical values used for the final assessment.

The condition of the scar was also documented photographically. Figure 1 presents the clinical wound course before
physiotherapy, including the first dressing change after debridement, the second dressing change, and the condition after suture
removal. Figure 2 shows the hypertrophic scar at the initial physiotherapy assessment. Figure 3 shows the scar after completion of
six physiotherapy sessions. The photographic sequence provides visual documentation of the clinical appearance before and after
the rehabilitation program. Because the photographs were not scored independently, they were used as descriptive clinical
documentation rather than as a separate quantitative outcome.

The patient reported subjective improvement during the treatment period. She expressed satisfaction with the therapy and
stated that the swelling and paresthesia that had previously interfered with daily activities had decreased substantially. She also
reported that the ankle was easier to move and that she was able to return to work without significant complaints. In addition, she
perceived the scar to be more comfortable and visually improved compared with its condition before physiotherapy. These statements
represent the patient's perspective and complement the clinician assessed outcomes.

Treatment adherence was complete. The patient attended all six sessions according to the planned schedule, and no
treatment session was omitted. All treatment modalities were reported to be well tolerated. No adverse events or unexpected effects
occurred during the intervention period. The case did not include a post treatment follow up after the final assessment on 22 April
2026. Consequently, the persistence of improvements in range of motion, edema, paresthesia, scar characteristics, muscle strength,
anxiety, and functional status beyond the treatment period was not assessed.

Overall, the documented endpoint changes were consistent across several domains. Mobility improved in all four ankle
directions, edema measures decreased, paresthesia and anxiety scores were lower, muscle strength increased, functional
independence improved according to the Barthel Index, and the VSS score decreased. These findings describe the short term clinical
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course observed in this single patient following six sessions of multimodal physiotherapy. They do not establish the independent
effect of any specific treatment component or demonstrate that the observed changes would occur in other patients with hypertrophic
ankle scars.

The changes in mobility were not uniform in magnitude across directions. Dorsiflexion showed a 15° absolute increase,
plantarflexion a 5° increase, inversion a 20° increase, and eversion a 10° increase between the initial and final assessments. The
greatest absolute changes were therefore observed in dorsiflexion and inversion. In parallel, the girth circumference difference
changed by 4 cm from baseline to the final assessment. The combined presentation of these values in the tables and serial figures
provides a quantitative description of the patient's short term response.

The scar related and functional measures also changed during the same treatment period. The VSS score decreased by
four points, while the Barthel Index increased by nine points. The HARS score decreased by seven points, and the reported
paresthesia score decreased by six points. Manual muscle testing increased by two grades. Because the case report did not include
a comparator, repeated measurements before treatment, or a long term follow up, these changes are reported as observed clinical
changes rather than as treatment effects attributable to individual modalities.

Table 4. Comparison of clinical outcomes before and after intervention

Parameter Baseline Final
Paresthesia VAS 8 2
Vancouver Scar Scale 10 6
Hamilton Anxiety Rating Scale 10 3
Barthel Index 90 99
Pitting edema Grade I Grade |
Girth circumference difference 5cm 1cm
Manual muscle testing 3 5

Table 4 shows improvement across sensory, scar, anxiety, functional, edema, and muscle strength measures between the
initial and final assessments.

Table 5. Change in right ankle range of motion before and after intervention

Movement Baseline Final
Dorsiflexion 15° 30°
Plantarflexion 35° 40°
Inversion 10° 30°
Eversion 5° 15°

Table 5 shows that ankle range of motion improved in every assessed direction, with the largest absolute changes observed
in dorsiflexion and inversion.

Figure 3. Hypertrophic scar of the right ankle after six physiotherapy sessions.
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Figure 4. Change in right ankle range of motion across the six physiotherapy sessions.
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Figure 5. Change in Vancouver Scar Scale score across the six physiotherapy sessions.
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Figure 6. Change in ankle girth circumference difference across the intervention period.

Discussion

This case documented short term improvement across integumentary, musculoskeletal, sensory, functional, and
psychological measures after six sessions of multimodal physiotherapy for a hypertrophic scar of the right ankle following
debridement. The most notable changes were improved ankle range of motion, reduced edema and paresthesia, increased manual
muscle testing grade, improved Barthel Index score, lower HARS score, and a lower VSS score. Because this was a single case
without a comparator and without long term follow up, these observations should be interpreted as a clinical description rather than
evidence of treatment efficacy or causality.

The reduction in VSS score from 10 to 6 was observed during a program that included therapeutic ultrasound and scar
mobilization. Hypertrophic scarring is characterized by excessive extracellular matrix deposition and altered collagen remodeling,
which can contribute to increased thickness and reduced tissue pliability."? Physical scar management has been associated with
improvements in several scar related outcomes, including pliability and thickness, although the certainty and magnitude of benefit
vary among interventions and populations.® Scar massage has also been investigated in hypertrophic burn scars, with reported
improvements in selected scar characteristics and symptoms, but the available evidence remains limited by heterogeneity and
methodological quality.'® The present case is consistent with the direction of these findings, although the contribution of scar
mobilization cannot be separated from the other interventions delivered.

Therapeutic ultrasound was selected because the patient presented with a clinically stiff and less pliable hypertrophic scar.
Evidence regarding ultrasound based scar treatment includes studies of therapeutic ultrasound and other ultrasound modalities, but
the parameters and clinical populations differ.'®2° In particular, high intensity focused ultrasound thermotherapy is not equivalent to
the conventional therapeutic ultrasound applied in this case, and its findings should not be directly generalized to the present
intervention.” A randomized study involving grafted skin after burns reported changes in biomechanical properties following
therapeutic ultrasound based treatment, supporting the broader rationale for investigating ultrasound in scar rehabilitation.?° However,
the current case does not allow the specific contribution of ultrasound to the observed VSS improvement to be determined.

The improvement in ankle range of motion was observed in all four assessed directions. Dorsiflexion increased from 15° to
30°, plantarflexion from 35° to 40°, inversion from 10° to 30°, and eversion from 5° to 15°. These changes occurred in the context of
scar mobilization, gastrocnemius stretching, active range of motion, and active assisted range of motion exercises. Scar adhesions
and reduced tissue pliability may restrict movement around a joint, while repeated active movement and stretching provide
opportunities to restore movement within the patient's tolerance.®'® Exercise based rehabilitation is also relevant to lower limb
functional recovery, although evidence from ankle sprain populations cannot be assumed to represent patients with hypertrophic
scars.?! The present findings therefore support the clinical rationale for combining scar directed treatment with movement exercises
while remaining insufficient to determine which component produced the greatest change.

Edema also decreased during the intervention period. Pitting edema changed from grade |l to grade |, and the difference in
girth circumference decreased from 5 cm to 1 cm. Ankle pumping was included to facilitate repeated ankle movement and muscle
pump activity. Experimental work has demonstrated changes in calf vein deformation and femoral vein peak velocity during ankle
pump exercise, providing a physiologic basis for incorporating ankle movement into edema management.'® Exercise has also been
investigated as an adjunct in patients with venous leg ulcers, although the clinical context differs from the present case.'? The
reduction in edema may have coincided with improved ankle mobility and reduced tissue restriction, but the single case design does
not establish the mechanism responsible for the change.

Paresthesia decreased from 8 to 2 during the same period. One possible clinical explanation is that reduced edema and
improved soft tissue mobility may have reduced mechanical irritation around superficial neural structures. However, no formal
neurological assessment or nerve conduction testing was reported, and the mechanism of sensory improvement cannot therefore be
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confirmed. The reduction should be regarded as an observed patient reported change rather than evidence that the intervention
directly treated a nerve lesion.

Functional status and muscle strength also improved. The Barthel Index increased from 90 to 99, while manual muscle
testing increased from grade 3 to grade 5. The strengthening program targeted the tibialis anterior, gastrocnemius, soleus, plantaris,
and peroneal muscles, while active ankle exercises provided repeated opportunities for movement practice. Improvements in ankle
movement and muscle performance may have supported the patient's reported ability to walk more comfortably and return to work.
Exercise based rehabilitation has been associated with functional benefits in lower limb conditions, but the evidence cited in this
report is not specific to postoperative hypertrophic scarring.?! Therefore, the observed functional change should be interpreted within
the context of this individual case.

The HARS score decreased from 10 to 3, and the patient reported less anxiety during treatment. Therapeutic communication
was included throughout the program because anxiety was evident during the initial examination. Communication and the therapeutic
alliance are recognized components of patient centered physiotherapy practice and may influence engagement with rehabilitation. 415
Nevertheless, the reduction in HARS score may also reflect the patient's improving physical condition, repeated exposure to
treatment, reassurance, or other factors unrelated to communication alone. The present case cannot distinguish among these
possibilities.

The clinical reasoning for the multimodal approach was based on the coexistence of several impairments rather than on the
scar appearance alone. The patient presented with a hypertrophic scar, tissue restriction, limited ankle movement, edema,
paresthesia, reduced muscle strength, anxiety, and activity limitations. Addressing these findings through scar mobilization,
therapeutic ultrasound, movement exercises, stretching, strengthening, edema focused exercise, and therapeutic communication
allowed the intervention to target multiple domains within a short treatment period. This approach is consistent with the broader
physiotherapy literature emphasizing physical scar management and individualized rehabilitation.®°

Several limitations should be considered when interpreting the findings. First, only one patient was included, which
substantially limits generalizability. Second, there was no comparator, so the observed changes cannot be separated from natural
recovery, changes in wound maturation, or other care received during the same period. Third, the intervention was multimodal,
preventing attribution of any outcome to therapeutic ultrasound, scar mobilization, exercise, or communication individually. Fourth,
no long term follow up was conducted after the final assessment on 22 April 2026, so the durability of the improvements remains
unknown. Fifth, the source case did not report formal assessor blinding, detailed psychometric information for every outcome
measure, or a predefined minimal clinically important difference. These limitations are important because the magnitude of numerical
change does not by itself establish clinical effectiveness.

The case nevertheless provides clinically useful detail regarding the integration of scar management with movement and
functional rehabilitation in a patient with a hypertrophic ankle scar after debridement. The findings suggest that monitoring scar
characteristics alongside joint mobility, edema, sensory symptoms, muscle strength, anxiety, and functional independence may
provide a broader picture of rehabilitation progress than scar appearance alone. Future studies should use larger samples,
appropriate comparators, standardized outcome measures, longer follow up, and intervention specific designs to determine the
effectiveness and relative contribution of individual physiotherapy modalities in patients with hypertrophic scars around the ankle.

Conclusion

This case report describes the short term clinical course of a 44 year old woman with a hypertrophic scar of the right ankle
following debridement who completed six sessions of multimodal physiotherapy over two weeks. The program included therapeutic
ultrasound, scar mobilization, active and active assisted range of motion exercises, ankle pumping, gastrocnemius stretching,
strengthening exercises, and therapeutic communication. Improvements were documented in ankle mobility, edema, paresthesia,
muscle strength, functional independence, anxiety, and scar assessment. Dorsiflexion increased from 15° to 30°, while plantarflexion,
inversion, and eversion also improved. Paresthesia, VSS, and HARS scores decreased, whereas the Barthel Index and manual
muscle testing grade increased. Edema improved from grade Il to grade | and the girth circumference difference decreased from 5
cmto 1 cm.

These findings indicate an observed short term improvement across several clinical domains during a multimodal
physiotherapy program. However, the single case design, absence of a comparator, multimodal intervention, and lack of long term
follow up prevent conclusions about causal treatment effects or generalizability. The case therefore supports the clinical relevance of
comprehensive assessment and individualized rehabilitation for hypertrophic scarring around the ankle rather than demonstrating
the efficacy of any specific modality. Further research involving larger samples, standardized outcomes, appropriate comparators,
and longer follow up is needed to determine whether similar improvements can be reproduced and maintained.
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