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Abstract

Introduction: Scoliosis is an abnormal curvature of the spine that may lead to back pain, restricted mobility, and respiratory
impairment. In severe thoracic scoliosis, surgical correction with posterior vertebral stabilization is commonly performed; however,
postoperative pain and functional limitations often require structured physiotherapy to optimize recovery.

Objective: To describe the effects of multimodal physiotherapy on pain, trunk range of motion, dyspnea, and activities of daily living
in a patient with thoracic scoliosis following posterior vertebral stabilization surgery.

Methods: This case report was conducted at Dr. Wahidin Sudirohusodo Hospital, Makassar, in November 2024. The patient was a
23-year-old woman with thoracic scoliosis who underwent posterior vertebral stabilization surgery in August 2024. Postoperative
assessment revealed pain (VAS 6/10), limited trunk range of motion, dyspnea, and impaired activities of daily living. The
physiotherapy program consisted of cryotherapy, interferential current, muscle release techniques, and exercise therapy administered
over three treatment sessions.

Results: Following the intervention, pain decreased to 0/10 at rest, 3/10 on palpation, and 2/10 during movement. Trunk range of
motion improved from S.15°-0°-40° to S.20°-0°—45°. Dyspnea grade improved from grade 3 to grade 1, and activities of daily living
scores increased from 70 to 85.

Conclusion: Multimodal physiotherapy was effective in accelerating postoperative functional recovery by reducing pain, improving
trunk mobility, decreasing dyspnea, and enhancing activities of daily living in a patient with thoracic scoliosis following posterior
vertebral stabilization.

Keywords
Scoliosis; Spinal stabilization; Postoperative rehabilitation; Physical therapy modalities; Thoracic spine

Introduction

Poor posture in daily activities, such as prolonged sitting, carrying a bag on one shoulder, or standing with uneven weight
distribution, can disrupt body biomechanics and, over time, lead to back pain or structural deformities. One such deformity is scoliosis,
defined as a three-dimensional spinal curvature with a Cobb angle greater than 10°, accompanied by vertebral rotation. This condition
may result in postural abnormalities, musculoskeletal pain, restricted mobility, and respiratory impairment, ultimately affecting quality
of life.

Idiopathic scoliosis is the most common type, with a prevalence of 2-4% in the general population and occurring more
frequently in females than in males (ratio 2:1).2 This deformity induces both physiological and mechanical changes, including muscle
imbalance, which contributes to muscle tension, postural disturbances, reduced flexibility, pain, and, in severe cases, respiratory
dysfunction.® While mild scoliosis may cause postural asymmetry and mild discomfort, severe scoliosis can progress to chronic pain,
fatigue, pulmonary restriction due to lung compression, and psychological distress, all of which significantly impair quality of life.

A large spinal curvature can alter thoracic shape and position, reducing lung capacity due to parenchymal compression and
altered respiratory mechanics, particularly when the Cobb angle exceeds 45°. This frequently leads to dyspnea during physical
activity.® In addition, incomplete correction of curvature and vertebral rotation exacerbates muscle imbalance, forcing muscles to
function asymmetrically, thereby increasing tension and fatigue.®

Medical management of scoliosis includes observation, bracing, and corrective surgery, with surgical intervention aimed at
halting progression and restoring alignment.” However, patients often experience new postoperative challenges such as pain,
reduced range of motion (ROM), and muscle weakness due to altered biomechanics. At this stage, postoperative physiotherapy plays
a pivotal role in rehabilitation by reducing pain, improving muscle strength, enhancing ROM, and supporting psychological recovery.®
Specifically, physiotherapy following posterior spinal stabilization is essential to facilitate recovery and improve overall quality of life.

Based on this background, the present case report aims to describe physiotherapy management in a patient with thoracic
scoliosis following posterior vertebral stabilization at Dr. Wahidin Sudirohusodo Hospital, Makassar. This report is of particular
significance given the limited published evidence on postoperative scoliosis physiotherapy in Indonesia. The case is unique in that it
involves a young adult with severe thoracic scoliosis who underwent posterior stabilization surgery and exhibited a rapid recovery
response following multimodal physiotherapy. Prior to surgery, the patient complained of mid-back pain, exertional dyspnea, and
restricted thoracic mobility. Postoperatively, she continued to experience moderate pain (VAS 6/10), limited trunk ROM, and mild
dyspnea.
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Methods

This study is a case report involving a 23-year-old female patient diagnosed with thoracic scoliosis following posterior
stabilization surgery. The subject was purposively selected based on this diagnosis. Primary data were obtained through auto-
anamnesis, allo-anamnesis, and a general examination including patient condition and vital signs. Physical assessment comprised
inspection, palpation, basic movement function tests, and specific examinations. Case analysis included a description of the patient’s
condition, clinical findings, physiotherapy interventions, and treatment outcomes. Quantitative assessment was derived from pre- and
post-intervention scores using standardized instruments, while qualitative assessment was based on clinical observation, patient-
reported symptoms, and postural changes. The findings are presented descriptively in accordance with the characteristics of a case
report. Interventions and evaluations were carried out at Dr. Wahidin Sudirohusodo Hospital, Makassar, in November 2024.

The patient, who had a history of scoliosis since high school, experienced low back pain, fatigue, and dyspnea. Due to the
severity of the spinal curvature, she underwent posterior vertebral stabilization on 26 August 2024. Postoperatively, she continued to
report low back pain and was referred to physiotherapy. The initial physiotherapy assessment was conducted in November 2024,
corresponding to the 12th postoperative week. During the first week of therapy (sessions 1-3), the patient received cryotherapy,
interferential current (IFC), muscle release, and exercise therapy. After the third session, she demonstrated clinical improvements
including reduced pain, increased range of motion (ROM), decreased dyspnea, and improved performance in activities of daily living
(ADL).

The primary challenge was limited mobility due to pain and high postural muscle stiffness, which hindered active exercise.
Clinical reasoning guided the selection of multimodal interventions to reduce pain, enhance circulation, and gradually improve motor
control. The patient’s prognosis was considered favorable given her young age and high motivation to participate in the program.

The outcome measures included: the Visual Analog Scale (VAS; 0 = no pain, 10 = worst pain) to assess pain intensity; a
goniometer to measure thoracic flexion, extension, and rotation ROM; the Borg Scale (0 = no dyspnea, 10 = maximal dyspnea) to
assess respiratory difficulty; and the Barthel Index (0—100, with higher scores indicating greater independence) to evaluate ADL.

Interventions consisted of cryotherapy for 15 minutes using a cold pack on the thoracic region to reduce inflammation and
pain; IFC for 20 minutes at a frequency of 80—150 Hz for pain management; muscle release techniques applied for 10 minutes to the
right thoracic paraspinal and intercostal muscles; and exercise therapy comprising trunk stretching, diaphragmatic breathing, and
core strengthening exercises, each performed for 3 sets of 10 repetitions. This program was delivered three times per week, without
modification during the initial three sessions.

The therapeutic goals were divided into short-term and long-term objectives. The short-term goals were to reduce pain,
decrease muscle tightness, improve thoracic ROM, and lessen dyspnea. The long-term goal was to enhance the patient’s functional
activity level and overall quality of life.

Results

A 23-year-old female patient, referred to as Nn. ANW, presented to the physiotherapy outpatient clinic with complaints of
postoperative incision pain and back discomfort. The patient had a history of scoliosis first suspected during the first year of high
school, characterized by visible trunk asymmetry and shoulder height discrepancy. Early symptoms included shoulder pain, low back
pain, fatigue, and recurrent dyspnea.

Medical evaluation revealed a significant spinal curvature, and due to the severity, corrective surgery was recommended.
On 26 August 2024, the patient underwent posterior stabilization surgery with posterior instrumentation extending cranially to CV T3
and caudally to CV L4.

Postoperative physical examination indicated stable condition and satisfactory recovery. Vital signs were as follows: blood
pressure 120/78 mmHg, pulse 89 bpm, respiratory rate 20 breaths/min, and body temperature 37°C. The patient was able to ambulate
with parental assistance while wearing a spinal brace. Physical findings included limited trunk mobility, a surgical incision scar along
the spine, and difficulty sleeping in the prone position.

Palpation revealed tenderness and muscle spasm in the erector spinae, latissimus dorsi, quadratus lumborum, and upper
trapezius. Basic movement assessment showed restricted range of motion (ROM), and isometric testing against resistance (TIMT)
could not yet be performed. Pain assessment demonstrated mild resting pain (VAS 2), moderate movement-related pain (VAS 4),
and moderate tenderness upon palpation (VAS 5). ROM testing of the trunk yielded the following: extension/flexion S.15°-0°-40°,
lateral flexion right/left F.30°-0°-30°, and rotation right/left R.45°-0°-45°. Dyspnea was scored as 3 on the Borg scale (moderate),
while ADL evaluation using the Barthel Index indicated moderate dependency.

Physiotherapy problems were categorized as follows: primary—pain; secondary—muscle tightness in the erector spinae,
latissimus dorsi, quadratus lumborum, and upper trapezius, limited ROM, and dyspnea; and complex—ADL limitations including
toileting, self-care, dressing, praying, and work-related activities. Interventions were structured according to the FITT principle
(frequency, intensity, technique, time). The physiotherapy interventions administered to address postoperative pain, muscle tightness,
dyspnea, and postural impairment are summarized in Table 1, including the specific modalities applied and their respective dosage
parameters across treatment sessions.

Table 1. Physiotherapy Interventions

No. Physiotherapy FT Modality Dosage
Problem

1 Pain Cryotherapy F: 3 min/area; |: Level 5; T: Local, 10 cm above trunk skin; SS: 6 min
Interferential F: 90 Hz; I: 35 mA; T: Co-planar (back muscles); Time: 15 min
Current (IFC)

2 Muscle tightness Manual therapy F: 3-5 repetitions; |I: 60% pressure; T: Muscle release and friction on erector spinae,

latissimus dorsi, quadratus lumborum, upper trapezius; Time: 10 min

Exercise therapy F: 15 counts; I: 3 repetitions; T: Stretching; Time: 5 min

3 Dyspnea Breathing exercise F: 8 repetitions; I: 2—3 sets; T: Diaphragmatic breathing; Time: 5 min

4 Postural correction  Exercise therapy F: 6 repetitions; I: 3-5 sets; T: Bridging exercise; Time: 5 min
Exercise therapy F: 6 repetitions; I: 3-5 sets; T: Bugnet exercise; Time: 5 min

Source: Primary Data (2024)

Interventions were delivered in three sessions over two weeks, with each session adapted to the patient’s evolving
symptoms and functional status. A follow-up assessment one week after the final session indicated stable condition, absence of
increased pain or stiffness, and improved ability to perform light activities independently. Changes in pain intensity, trunk range of
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motion, dyspnea severity, and activities of daily living before and after the physiotherapy intervention are presented in Table 2, as
measured using standardized clinical assessment instruments.

Table 2. Physiotherapy Outcomes

No. Problem Instrument Pre Post Remarks
1 Pain VAS Rest: 2; Palpation: 5; Movement: 4 Rest: 0; Palpation: 3; Movement: 2 Clinically significant
reduction
2 Limited Goniometer  S.15°-0°-40°; F.30°-0°-30°; S.20°-0°-45°; F.30°-0°-30°;  Clinically significant
ROM R.45°-0°-45° R.45°-0°-45° improvement
3 Dyspnea Borg Scale 3 (moderate) 1 (very mild) Clinically significant
reduction
4 ADL Barthel 70 (moderate dependency) 85 (mild dependency) Clinically significant
limitation Index improvement

Source: Primary Data (2024)

The patient demonstrated high adherence to both clinical sessions and prescribed home exercises. Intervention outcomes
indicated meaningful improvements both quantitatively and clinically. Pain reduction (VAS) reflected effective pain control, increased
ROM signified improved trunk mobility, a lower Borg score indicated enhanced activity tolerance, and higher Barthel Index scores
reflected greater independence in ADL. No significant adverse effects were reported during or after therapy, aside from mild soreness
after the first session, which resolved within 24 hours.

These findings highlight that a multimodal physiotherapy approach combining electrotherapy, manual therapy, and exercise
produced positive clinical outcomes in a relatively short period for a patient recovering from posterior vertebral stabilization surgery.

Discussion

In each treatment session, a reduction in pain was observed, as measured by the Visual Analog Scale (VAS). Resting pain
decreased from pre-intervention (VAS 2) to post-intervention (VAS 0), palpation-related pain decreased from pre (VAS 5) to post
(VAS 3), and movement-related pain decreased from pre (VAS 4) to post (VAS 2). However, the patient occasionally reported pain
during specific movements, though these episodes were infrequent. This residual discomfort is likely attributable to biomechanical
changes following spinal fusion, which render certain spinal segments rigid. This rigidity increases biomechanical load on adjacent
segments, predisposing to pain and discomfort. Moreover, tissue healing processes and soft tissue irritation or tension around the
stabilized spine may contribute to postoperative pain.®

The application of cryotherapy effectively alleviates pain, irritation, and discomfort, while improving tolerance to rehabilitation
activities. Cryotherapy reduces local blood flow through vasoconstriction, thereby decreasing inflammatory reactions and edema
formation. These physiological effects facilitate improvements in range of motion (ROM) and mobility, which are critical in scoliosis
postoperative recovery.'® Our findings align with those of lwakiri et al., who reported that cryotherapy following total hip arthroplasty
not only reduced swelling and improved patient satisfaction but also contributed to faster mobility recovery, despite no significant
difference in pain scores.

Interferential current (IFC) electrotherapy may also reduce pain by activating non-nociceptive sensory nerves, thereby
inhibiting transmission cell activity and closing the pain gate to the brain. Evidence indicates that IFC is more effective than placebo
in reducing pain, particularly when combined with other therapeutic modalities.'?> Centrally, IFC modulates pain by influencing
neuropeptide release in the brain, which plays a role in pain transmission and perception. In addition, IFC enhances local blood flow
and tissue oxygenation, supporting healing processes.'® This is consistent with the study by Menezes et al., who demonstrated that
gradual adjustment of IFC intensity—maintaining stimulation at a “strong but comfortable” level—resulted in significant hypoalgesic
effects, including increased sensory and pressure pain thresholds, and a reduction of up to four points on the numeric pain scale.*

Biomechanical alterations following spinal fusion lead to rigidity in certain segments, compelling surrounding muscles to
compensate in order to maintain stability and posture. In scoliosis, muscles on the concave side of the curvature tend to shorten and
tighten due to excessive contraction, while those on the convex side elongate and weaken. This imbalance induces asymmetric
muscle tension and may trigger spasms or stiffness.'® Manual muscle release helps reduce muscle tension associated with metabolic
and hormonal factors (e.g., hypothyroidism, hypoparathyroidism) and alleviates postoperative muscle spasms.'® Stretching further
decreases stiffness, enhances flexibility, improves ROM, and restores muscle balance around the spine. By lengthening shortened
muscles and reducing spasms, stretching reduces spinal loading. Additionally, stretching improves blood flow, decreases
inflammation, and enhances posture, thus supporting recovery and preventing further stiffness.'” These findings are comparable with
Attia et al., who reported that manual pressure release (MPR) was significantly more effective in reducing pain and improving cervical
ROM in patients with myofascial pain syndrome following neck dissection surgery. MPR, being non-invasive and safe, also reduces
dependence on analgesics and promotes functional recovery, thereby improving quality of life. 8

Dyspnea in scoliosis patients, particularly after posterior vertebral stabilization, is associated with thoracic wall deformity
and impaired pulmonary function. Such deformity reduces vital lung capacity and increases respiratory effort, while mechanical
changes decrease lung compliance.'® Breathing exercises improve lung capacity and ventilation efficiency, which are often
compromised by spinal deformity and postoperative pain. These exercises also alleviate muscle tension and enhance airflow
distribution, crucial for preventing postoperative respiratory complications.° Diaphragmatic breathing, in particular, aims to maximize
diaphragmatic function, which is frequently impaired by abnormal spinal positioning.?' Our results are consistent with findings by
David et al., who demonstrated that breathing exercises improved lung capacity, reduced muscle tension and pain, enhanced posture,
and improved quality of life in scoliosis patients. This underscores the role of breathing exercises not only in respiratory physiology
but also in musculoskeletal rehabilitation and overall well-being.

Following scoliosis surgery, patients frequently experience muscle weakness and limited joint ROM, which restrict their
ability to perform daily activities. Bridging exercises, as a form of core stabilization training, improve muscle coordination, endurance,
and postural control, thereby enhancing spinal stability and functional recovery. These exercises also preserve spinal flexibility and
mobility, reducing stiffness and discomfort.?2 Bugnet exercises, a physiotherapeutic approach in scoliosis management, are designed
to strengthen spinal support musculature, improve postural control, and enhance both muscle strength and flexibility. These benefits
help prevent postoperative complications such as back pain or muscular tension.?® Similar results were reported by Yagci and Yakut,
who found that core stabilization exercises in adolescents with idiopathic scoliosis improved curve angle, trunk rotation, and postural
symmetry, while also reducing pain. Their study highlighted that strengthening core musculature not only enhances spinal stability
but also improves function, posture, and quality of life.?*
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The strength of this study lies in the application of a multimodal physiotherapy program combining electrotherapy, manual
therapy, breathing exercises, and postural training, all individualized to address the patient’s primary and secondary postoperative
problems simultaneously. Nevertheless, limitations include the short treatment duration (three sessions over two weeks), which
restricts evaluation of long-term outcomes. Furthermore, this report represents a single case study; thus, generalizability is limited
and future research with larger cohorts is necessary. Pulmonary function evaluation was also limited, as it relied solely on the Borg
scale without objective spirometric measures.

This report reinforces the importance of a multimodal rehabilitation approach in scoliosis postoperative management.
Physiotherapy should not only address pain but also target muscle stiffness, ROM limitations, and respiratory dysfunction. These
findings emphasize that integrated, individualized rehabilitation programs can accelerate functional recovery and improve quality of
life in postoperative scoliosis patients.

Conclusion

After three sessions of physiotherapy, the patient with post-operative scoliosis following posterior vertebral stabilization still
presented with pain, muscle tightness in the back and shoulder muscles, and limited range of motion (ROM). However, significant
improvements were observed in terms of pain reduction, increased ROM, decreased shortness of breath, and enhanced performance
of activities of daily living (ADL). This case demonstrates that multimodal interventions—including electrotherapy such as cryotherapy
and interferential current, in combination with muscle release techniques and exercise therapy—were effective in accelerating
recovery in a patient with post-operative scoliosis treated with posterior stabilization.

For optimal recovery, the patient is advised to continue the prescribed exercise program in order to achieve long-term
improvement and an enhanced quality of life. The limitations of this case report include the relatively short duration of physiotherapy
sessions, which does not allow for the evaluation of long-term outcomes, its nature as a single case study that limits generalizability,
and restricted pulmonary function assessment, as only the Borg scale was used without more objective measurements. Future studies
are recommended to employ longer intervention periods, involve larger sample sizes, and utilize more comprehensive pulmonary
function assessments to generate stronger and more clinically applicable evidence.
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