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Abstract

Background: Combined scapular and multiple rib fractures are uncommon injuries associated with pain, shoulder dysfunction,
respiratory impairment, and functional limitations. Evidence on physiotherapy rehabilitation following Open Reduction Internal Fixation
(ORIF) remains limited.

Objective: To describe physiotherapy rehabilitation and changes in pain, shoulder Range of Motion (ROM), muscle strength, thoracic
expansion, and functional ability following ORIF.

Methods: A CARE guideline-based case report involved a 55-year-old woman with right scapular and multiple right rib fractures
following ORIF. Physiotherapy was provided twice weekly for four weeks, totaling eight sessions, including Transcutaneous Electrical
Nerve Stimulation (TENS), therapeutic ultrasound, thoracic mobilization, active-assisted and progressive active exercises, and
breathing exercises. Outcomes were assessed using the Numeric Rating Scale (NRS), goniometric ROM, Manual Muscle Testing
(MMT), thoracic expansion, and Shoulder Pain and Disability Index (SPADI).

Results: Resting pain decreased from 3/10 to 1/10, tenderness from 9/10 to 5/10, and movement pain from 8/10 to 5/10. Shoulder
flexion improved from 80° to 115° and abduction from 80° to 110°. Muscle strength improved from grade 3 to grade 4, while thoracic
expansion increased by 2 cm at all measurement levels. SPADI decreased from 82.3% to 68.4%.

Conclusion: A structured physiotherapy program was associated with improvements in pain, shoulder mobility, muscle strength,
thoracic expansion, and functional ability following ORIF. Findings should be interpreted cautiously because they are based on a
single case.
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Introduction

Fractures of the scapula and ribs are musculoskeletal injuries commonly associated with high-energy trauma, particularly
motor vehicle accidents, falls from height, and blunt thoracic trauma. Scapular fractures account for approximately 0.5%—1% of all
fractures and 3%-5% of shoulder girdle injuries."? Despite their relatively low incidence, scapular fractures are clinically important
because they are frequently associated with severe thoracic and multisystem injuries, including rib fractures, pulmonary contusion,
pneumothorax, and neurovascular complications.® Previous epidemiological studies have reported that more than 50% of patients
with scapular fractures present with concomitant rib fractures, indicating substantial force transmission to the thoracic region.3*
Consequently, combined scapular and multiple rib fractures may result in substantial morbidity, prolonged recovery, respiratory
dysfunction, shoulder impairment, and reduced quality of life.®

The scapula plays an important role in coordinated upper-extremity movement by functioning as a dynamic stabilizer and
force-transmitting structure between the thorax and upper limb.® Disruption of scapulothoracic biomechanics following trauma may
impair glenohumeral rhythm, alter scapular positioning, reduce shoulder elevation, and contribute to persistent functional limitation
during daily activities.” In addition, multiple rib fractures are commonly associated with severe thoracic pain and restricted chest wall
mobility, which may impair respiratory mechanics and thoracic expansion.® Patients with rib fractures frequently develop shallow
breathing patterns due to pain during inspiration, thereby increasing the risk of atelectasis, secretion retention, pneumonia, and
reduced pulmonary function.58 Therefore, patients with concomitant scapular and multiple rib fractures may experience combined
musculoskeletal and respiratory dysfunction that substantially limits physical activity and functional independence.

Open Reduction Internal Fixation (ORIF) is commonly performed in unstable or displaced fractures to restore anatomical
alignment, improve structural stability, and facilitate early mobilization.® Although surgical stabilization may improve fracture alignment
and mechanical integrity, postoperative patients often continue to experience pain, soft tissue stiffness, reduced shoulder Range of
Motion (ROM), muscle weakness, and impaired functional performance during recovery.'® Furthermore, postoperative immobilization
and thoracic pain may aggravate respiratory dysfunction and interfere with activities of daily living.'" Early rehabilitation is therefore
considered essential to optimize postoperative recovery, minimize secondary complications, and restore functional independence.?

Physiotherapy rehabilitation plays an important role in postoperative management following musculoskeletal and thoracic
trauma through interventions targeting pain reduction, restoration of mobility, improvement of muscle performance, and enhancement
of respiratory function.’® Transcutaneous Electrical Nerve Stimulation (TENS) has been reported to reduce pain through
neuromodulatory mechanisms associated with the gate control theory, thereby improving tolerance to movement and exercise. '
Therapeutic ultrasound has also been used to facilitate tissue healing, improve local circulation, and reduce pain and soft tissue
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stiffness, although evidence regarding its effectiveness in musculoskeletal rehabilitation remains controversial.'®> Progressive
exercise therapy, including active-assisted exercise, active mobilization, and scapular stabilization exercise, has been shown to
improve shoulder mobility, neuromuscular control, and functional performance following shoulder injury.'® Respiratory physiotherapy
interventions, including thoracic mobilization and breathing exercise, are also recommended to improve chest wall expansion,
respiratory mechanics, and pulmonary function in patients with rib fractures.5'” Therefore, combining musculoskeletal and respiratory
rehabilitation strategies may support more comprehensive postoperative recovery in patients with complex thoracic injuries.

Despite growing evidence regarding rehabilitation after shoulder injury and thoracic trauma, evidence specifically addressing
physiotherapy rehabilitation in patients with combined scapular fracture and multiple rib fractures following ORIF remains limited.
Most previous studies have focused either on isolated scapular fractures or respiratory rehabilitation in rib fracture populations,
whereas integrated rehabilitation approaches addressing both shoulder dysfunction and thoracic impairment have rarely been
reported.®%'6 Moreover, limited evidence is available regarding the clinical effects of combining electrotherapy, progressive shoulder
exercise, scapular stabilization, and thoracic mobilization within a structured rehabilitation program for complex post-ORIF cases
involving both musculoskeletal and respiratory dysfunction. This limited evidence highlights an important clinical gap in physiotherapy
rehabilitation for patients with combined scapular and multiple rib fractures.

Therefore, this case report aimed to describe a structured physiotherapy rehabilitation program and evaluate changes in
pain intensity, shoulder ROM, muscle strength, thoracic expansion, and functional ability in a patient with right scapular and multiple
rib fractures following ORIF. This report is expected to provide additional clinical insight regarding integrated and multidisciplinary
rehabilitation strategies for patients with complex musculoskeletal and thoracic injuries.

Methods

This study was conducted using a case report design based on the CARE guideline.”® The report described the
physiotherapy rehabilitation process in a patient with right scapular fracture and multiple right rib fractures following Open Reduction
Internal Fixation (ORIF). The patient received outpatient physiotherapy management at the Medical Rehabilitation Unit of Dr.
Moewardi General Hospital, Surakarta, Indonesia, from September to October 2025 as part of a multidisciplinary rehabilitation
approach involving orthopedic surgeons, rehabilitation physicians, and physiotherapists. Written informed consent for publication was
obtained from the patient prior to manuscript preparation.'®

The patient was a 55-year-old woman diagnosed with right scapular fracture and multiple right rib fractures following high-
energy thoracic trauma caused by a motor vehicle accident. ORIF was performed on July 5, 2025. The patient was right-hand
dominant with no previous history of shoulder dysfunction, neurological disorder, cardiopulmonary disease, or other major
musculoskeletal disorder. Information regarding Body Mass Index (BMI) and occupational status was not available in the medical
record.?0 Initial physiotherapy assessment identified shoulder pain, limited shoulder Range of Motion (ROM), decreased muscle
strength, reduced thoracic expansion, and impaired functional activities. The patient was medically stable and referred for
physiotherapy rehabilitation approximately one month after surgery.

Eligibility for physiotherapy intervention was determined collaboratively by the orthopedic and rehabilitation teams. Inclusion
criteria included confirmed diagnosis of scapular and multiple rib fractures following ORIF, age 218 years, hemodynamic stability,
preserved cognitive function, and ability to participate actively in supervised physiotherapy sessions. Exclusion criteria included
uncontrolled pain, untreated pneumothorax, severe pulmonary contusion, unstable cardiopulmonary condition, neurological deficits
limiting participation, and contraindications to exercise or electrotherapy intervention.

Clinical outcome evaluation was conducted at baseline prior to intervention and repeated after completion of the four-week
rehabilitation program. Pain intensity was assessed using the Numeric Rating Scale (NRS), a valid and reliable instrument commonly
used for musculoskeletal pain assessment.?’ Shoulder ROM was measured actively using a universal goniometer for flexion,
extension, abduction, adduction, internal rotation, and external rotation movements. Muscle strength was evaluated using Manual
Muscle Testing (MMT) according to standard muscle grading procedures. Thoracic expansion was measured using a non-elastic
tape measure at the axillary, xiphoid, and intercostal levels by calculating the difference between maximal inspiration and maximal
expiration. Measurements were performed in an upright sitting position and repeated three times to minimize measurement
variability.?? Functional ability was evaluated using the Shoulder Pain and Disability Index (SPADI), a validated questionnaire
consisting of pain and disability subdomains for shoulder-related functional assessment.2> Outcome assessment was conducted by
the attending physiotherapist involved in patient management.

The rehabilitation timeline and intervention sequence are summarized below to facilitate reproducibility and conversion into
a CARE flow diagram (Figure 1).

High-energy thoracic trauma ) Riah D"g':"s:’ 1= Open Reductitg\;lnrtemal Fixation ) Initial postoperative
caused by motor vehicle accident 9 t.scap_u ar _raclure ( ) recovery phase
and multiple right rib fractures performed on July 2, 2025
Referral to outpatient
physiotherapy rehabilitation
Baseline physiotherapy assessment: Weeks 1-2 physiotherapy interventi Weeks 3-4 physiotherapy intervention:
* Pain assessment using Numeric Rating Scale (NRS) « TENS (transcutaneous electrical nerve stimulation) * TENS and therapeutic ultrasound
« Shoulder Range of Motion (ROM) measurement using |3l « Therapeutic ultrasound || * Progressive active shoulder exercises
= &ou"s';?::;n th with Manual Muscle Testing (MMT) * Active-assisted exercises « Scapular stabilization exercises
o Thoracic expgnsion Measirement 9  Progressive active exercise within tolerance » Thoracic mobilization and breathing exercise
* Functional assessment using Shoulder Pain and
Disability Index (SPADI)
Home exercise program: Post-intervention reassessment:
i Reduced pain intensity Completion of 4-week
« Daily, self-management > s >
« Active shoulder mobilizer exercises ¢ Improved shoulder ROM physiotherapy rehabilitation program
¢ Increased muscle strength
* Improved thoracic expansion
* Improved SPADI score

Figure 1. Clinical and Rehabilitation CARE Timeline
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Physiotherapy intervention was administered twice weekly for four weeks, resulting in a total of eight supervised sessions.

Each session lasted approximately 40—-60 minutes and was structured according to the FITT (Frequency, Intensity, Time, Type)
principle. The four-week rehabilitation duration was selected to facilitate early postoperative mobilization, progressive exercise
adaptation, and monitoring of short-term functional recovery following ORIF.2* Interventions focused on pain management, restoration
of shoulder mobility, muscle strengthening, thoracic mobilization, and functional recovery.
Therapeutic ultrasound was initially administered to the right shoulder region using continuous mode with a frequency of 1 MHz and
intensity of 1.0-1.5 W/cm? for 5-10 minutes depending on patient tolerance. Ultrasound was applied to reduce pain, improve soft
tissue extensibility, and facilitate movement preparation before exercise. TENS was subsequently applied to the right rotator cuff
region using conventional mode with a frequency of 50—100 Hz, pulse width of 50—100 ps, and stimulation intensity adjusted according
to comfortable sensory tolerance without visible muscle contraction. TENS was delivered for approximately 15 minutes during each
session.

Exercise therapy was progressively introduced according to patient tolerance and clinical presentation. During the initial
rehabilitation phase, passive ROM and active-assisted ROM exercises were performed for shoulder flexion, extension, abduction,
adduction, and rotational movements within pain-free or minimally painful ranges (NRS <5/10). Exercise progression was determined
based on pain tolerance, movement quality, ROM improvement, and the patient’s ability to perform active movement without
compensatory shoulder elevation.?® Progressive active exercise and scapular stabilization exercise targeting the supraspinatus,
infraspinatus, rhomboid major, subscapularis, and latissimus dorsi muscles were initiated during weeks 3—4 to improve shoulder
stability, neuromuscular control, and functional movement.

Thoracic mobilization and breathing exercises were also incorporated throughout rehabilitation to improve chest wall mobility
and respiratory function. Controlled inspiratory-expiratory breathing patterns were combined with active thoracic expansion exercises
and synchronized upper-extremity movements for approximately 5—10 minutes per session. The patient additionally received a home
exercise program consisting of breathing exercise and active shoulder mobilization performed independently once daily. Home
exercise adherence was monitored through weekly verbal reporting during physiotherapy sessions.®

Throughout the intervention period, no adverse events, cardiopulmonary complications, or worsening postoperative
symptoms were observed. Patient tolerance and safety were continuously monitored during exercise progression and electrotherapy
application.

Data were analyzed descriptively by comparing pre-intervention and post-intervention clinical findings. Inferential statistical
analysis was not performed because the study used a single-patient case report design intended to describe clinical outcomes rather
than establish causal inference or generalizability.

Results

The patient completed all eight physiotherapy sessions over the four-week rehabilitation period without interruption. Home
exercise adherence was reported as good based on weekly verbal monitoring, and no adverse events, cardiopulmonary
complications, or worsening postoperative symptoms were identified during the intervention period. Clinical evaluation was performed
before intervention (baseline) and after completion of the rehabilitation program. Outcomes included pain intensity, shoulder Range
of Motion (ROM), muscle strength, thoracic expansion, and functional ability.

To evaluate changes in pain intensity during rehabilitation, pain outcomes measured using the Numeric Rating Scale (NRS)
are presented in Table 1. The table summarizes changes in resting pain, tenderness, and movement pain following completion of the
physiotherapy program.

Table 1. Changes in Pain Intensity Based on Numeric Rating Scale (NRS)
Pain Condition Pre-intervention  Post-intervention Absolute Change Percentage Change

Resting pain 3/10 1/10 -2 66.7%
Tenderness 9/10 5/10 -4 44.4%
Movement pain 8/10 5/10 -3 37.5%

The findings demonstrated reductions across all pain conditions following intervention. Resting pain decreased from 3/10 to
1/10, whereas tenderness and movement pain decreased by four and three points, respectively. Reduced pain intensity likely
contributed to improved tolerance for active movement and participation in exercise progression during rehabilitation.
Changes in shoulder ROM following physiotherapy intervention are summarized in Table 2. ROM evaluation was performed actively
using a universal goniometer to assess mobility changes in all shoulder movement directions.

Table 2. Changes in Right Shoulder Range of Motion (ROM)

Movement Pre-intervention Post-intervention  Absolute Change Percentage Change
Flexion 80° 115° +35° 43.8%
Extension 15° 30° +15° 100%
Abduction 80° 110° +30° 37.5%
Adduction 5° 15° +10° 200%
Internal rotation  10° 30° +20° 200%
External rotation 10° 25° +15° 150%

Shoulder ROM improved in all movement directions after rehabilitation. The greatest absolute improvements were observed
in shoulder flexion and abduction, indicating improved overhead functional movement capacity. Increased rotational ROM also
reflected improved scapulohumeral mobility and reduced movement restriction following postoperative rehabilitation.

Muscle strength changes based on Manual Muscle Testing (MMT) are presented in Table 3. Evaluation was conducted to
determine changes in shoulder muscle performance during the rehabilitation period.

Table 3. Changes in Muscle Strength Based on Manual Muscle Testing (MMT)

Muscle Group Pre-intervention  Post-intervention
Deltoid 3 4
Latissimus dorsi 3 4
Supraspinatus 3 4
Pectoralis major 3 4
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Subscapularis 3 4
Infraspinatus/Teres minor 3 4
All evaluated muscle groups improved from grade 3 to grade 4 following intervention. These findings indicated increased
active movement capacity against moderate resistance and improved shoulder girdle stability during upper-extremity movement.

Thoracic expansion outcomes are presented in Table 4 to evaluate changes in chest wall mobility and respiratory mechanics
following thoracic mobilization and breathing exercise.

Table 4. Changes in Thoracic Expansion

Measurement Level Pre-intervention Post-intervention Absolute Change
Axillary expansion 4 cm 6 cm +2 cm
Xiphoid expansion 6 cm 8cm +2 cm
Intercostal expansion 4 cm 6 cm +2 cm

Thoracic expansion increased at all measurement levels following rehabilitation. The observed increase of 2 cm at the
axillary, xiphoid, and intercostal levels suggested improved chest wall mobility and respiratory efficiency. Thoracic expansion values
approaching 5-7 cm may indicate clinically improved respiratory mobility compared with the restricted baseline condition.?”

Functional ability outcomes based on the Shoulder Pain and Disability Index (SPADI) are summarized in Table 5. The SPADI
total score was used to evaluate overall shoulder-related pain and functional disability because subdomain-specific scoring data were
not available in the original clinical documentation.??

Table 5. Changes in Functional Ability Based on SPADI
Assessment Time  Total SPADI Score
Pre-intervention 82.3%

Post-intervention 68.4%

The total SPADI score decreased by 13.9%, indicating improved shoulder-related functional ability following rehabilitation.
The observed reduction exceeded the previously reported minimal clinically important difference (MCID) threshold for SPADI,
suggesting clinically meaningful improvement rather than numerical change alone.?® Improvement in SPADI outcomes was consistent
with reductions in pain intensity and improvements in shoulder mobility, muscle strength, and thoracic expansion observed throughout
the intervention period.

Overall, the rehabilitation outcomes demonstrated progressive clinical improvement after the four-week physiotherapy
program. The patient showed reduced pain intensity, improved shoulder ROM, increased muscle strength, improved thoracic
expansion, and better functional ability without complications during the rehabilitation process.

To improve visualization of clinical progression during rehabilitation, graphical presentation of the primary outcomes is
recommended. The graphs should summarize changes in pain intensity, shoulder mobility, thoracic expansion, and functional ability
before and after intervention. These visual presentations may facilitate interpretation of rehabilitation outcomes and strengthen
compliance with CARE guideline recommendations for case report reporting (Figure 1-5).
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Figure 2. Changes in Pain Intensity During Rehabilitation
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Figure 3. Changes in Shoulder Range of Motion (ROM)
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Figure 4. Changes in Thoracic Expansion
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Figure 5. Changes in Functional Ability Based on SPADI

Discussion

This case report demonstrated progressive clinical improvement following a four-week physiotherapy rehabilitation program
in a patient with right scapular fracture and multiple right rib fractures after Open Reduction Internal Fixation (ORIF). Improvements
were observed in pain intensity, shoulder Range of Motion (ROM), muscle strength, thoracic expansion, and functional ability based
on the Shoulder Pain and Disability Index (SPADI). These findings support the important role of integrated physiotherapy rehabilitation
in addressing combined musculoskeletal and respiratory dysfunction following complex thoracic trauma.

Scapular fractures are relatively uncommon injuries that are frequently associated with severe thoracic trauma because of
the substantial force required to disrupt the scapular complex."?® The coexistence of multiple rib fractures may further aggravate
functional impairment by contributing to chest wall instability, inspiratory pain, and respiratory dysfunction.® In the present case, the
patient initially presented with shoulder pain, limited shoulder ROM, reduced muscle strength, decreased thoracic expansion, and
impaired functional ability. These findings are consistent with previous studies reporting that combined shoulder girdle and thoracic
injuries commonly result in substantial limitations in upper-extremity movement and respiratory mechanics.'3'5

One of the primary findings in this report was the reduction in pain intensity across resting pain, tenderness, and movement
pain following physiotherapy intervention. Pain reduction likely contributed to improved tolerance for active mobilization and exercise
progression throughout rehabilitation. The analgesic effect observed in this case may partially be explained by the use of
Transcutaneous Electrical Nerve Stimulation (TENS), which has been reported to modulate nociceptive transmission through
activation of large-diameter afferent fibers according to the gate control theory.'* Previous systematic reviews have also suggested
that TENS may improve pain tolerance and facilitate movement participation during musculoskeletal rehabilitation.'#30 However, the
observed reduction in pain should not be interpreted solely as the effect of electrotherapy because postoperative tissue healing and
natural recovery following ORIF may also contribute to symptom improvement over time. This consideration is important to avoid
over-attribution of clinical outcomes to physiotherapy intervention alone.

Therapeutic ultrasound was also incorporated into the rehabilitation program as part of pain management and movement
preparation before exercise. Ultrasound has been proposed to improve local circulation, increase collagen extensibility, reduce
muscle spasm, and facilitate soft tissue healing through thermal and non-thermal mechanisms.3! Nevertheless, evidence regarding
the effectiveness of therapeutic ultrasound in musculoskeletal rehabilitation remains inconsistent, with several systematic reviews
reporting variable clinical benefits beyond exercise therapy alone.® Therefore, although ultrasound may have contributed to symptom
reduction and improved tissue extensibility in this patient, its isolated therapeutic effect cannot be conclusively determined within this
multimodal rehabilitation program.

Improvement in shoulder ROM represented another important finding in this case. The greatest ROM gains were observed
in shoulder flexion and abduction, which are movements highly dependent on coordinated scapulothoracic and glenohumeral motion.
Disruption of scapular positioning and scapulothoracic rhythm following trauma may impair shoulder elevation, alter muscle activation
patterns, and restrict functional upper-extremity movement.” Progressive ROM exercise and scapular stabilization exercise in this
case likely contributed to restoration of shoulder movement by improving neuromuscular control, reducing periarticular stiffness, and
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facilitating coordinated shoulder mechanics. Similar findings have been reported in rehabilitation studies emphasizing the importance
of scapular-focused exercise for improving shoulder mobility and functional recovery following musculoskeletal injury.16:32

Muscle strength improvement from grade 3 to grade 4 across all evaluated muscle groups also indicated improved shoulder
girdle function during rehabilitation. Progressive active exercise and scapular stabilization exercise were introduced gradually to
restore muscular activation and functional movement capacity while minimizing excessive stress on healing structures. Improved
muscle performance may have contributed to better shoulder stability and reduced compensatory movement during upper-extremity
activity. Previous rehabilitation studies have similarly demonstrated that strengthening exercise may improve scapular stability,
neuromuscular coordination, and upper-extremity performance following shoulder dysfunction.3233

Thoracic expansion improved at all measurement levels following intervention, suggesting enhanced chest wall mobility and
respiratory mechanics. Patients with multiple rib fractures commonly develop shallow breathing patterns because of pain during
inspiration, resulting in reduced thoracic expansion and impaired ventilation.>® Respiratory physiotherapy interventions, including
thoracic mobilization and breathing exercise, are therefore considered important components of rehabilitation to reduce respiratory
complications and maintain pulmonary function.'” Improvement in thoracic expansion in this patient may reflect reduced pain-related
respiratory guarding, increased chest wall mobility, and improved inspiratory capacity following repeated breathing exercise and
active thoracic mobilization. Similar findings have been reported in studies demonstrating beneficial effects of respiratory rehabilitation
on thoracic mobility and pulmonary function in patients with rib fractures and thoracic dysfunction.”:34

Functional improvement based on SPADI findings further supported the overall positive clinical changes observed during
rehabilitation. The reduction in SPADI score exceeded previously reported minimal clinically important difference (MCID) thresholds
for shoulder-related disability assessment, indicating clinically meaningful improvement.?® Functional recovery likely resulted from the
combined effects of pain reduction, improved shoulder mobility, enhanced muscle strength, and improved thoracic mobility.
Nevertheless, postoperative recovery following ORIF naturally progresses over time as tissue healing occurs. Consequently, the
functional gains observed in this case may reflect the combined influence of surgical stabilization, biological healing, and
physiotherapy rehabilitation rather than a single intervention effect.

This report highlights the importance of integrating musculoskeletal and respiratory rehabilitation in patients with combined
scapular and rib fractures. Rehabilitation should not focus solely on shoulder mobility but also address thoracic expansion and
breathing mechanics because respiratory dysfunction may substantially delay recovery and increase complication risk.
Multidisciplinary collaboration among orthopaedic surgeons, rehabilitation physicians, and physiotherapists may therefore be
important for optimizing postoperative recovery in complex thoracic trauma cases.

Several limitations should be acknowledged in this report. This study involved only a single patient, thereby limiting
generalizability to broader patient populations. The absence of a control condition also makes it difficult to determine the relative
contribution of each intervention component and distinguish treatment effects from natural postoperative recovery. In addition, SPADI
subdomain-specific scores and radiological follow-up data were not available in the original clinical documentation.?® Outcome
assessment was conducted by the treating physiotherapist, which may introduce evaluator bias. Furthermore, the relatively short
observation period did not permit evaluation of long-term functional outcomes or recurrence of movement limitation. Future studies
with larger sample sizes, controlled rehabilitation protocols, and longer follow-up periods are therefore needed to evaluate the
effectiveness of integrated physiotherapy rehabilitation in patients with combined scapular and multiple rib fractures following ORIF.

Conclusion

This case report demonstrated that a structured physiotherapy rehabilitation program following Open Reduction Internal
Fixation (ORIF) in a patient with right scapular fracture and multiple right rib fractures was associated with reduced pain intensity,
improved shoulder Range of Motion (ROM), increased muscle strength, enhanced thoracic expansion, and improved functional ability
based on SPADI outcomes. The rehabilitation program combining electrotherapy, progressive shoulder exercise, scapular
stabilization, thoracic mobilization, and breathing exercise may support recovery of both musculoskeletal and respiratory function
following complex thoracic trauma.

From a clinical perspective, integrated physiotherapy rehabilitation addressing both shoulder dysfunction and thoracic
impairment appears important for optimizing postoperative recovery and reducing functional limitation after combined scapular and
rib fractures. Multidisciplinary collaboration among orthopedic surgeons, rehabilitation physicians, and physiotherapists may further
enhance rehabilitation outcomes in patients with complex musculoskeletal and thoracic injuries.

Nevertheless, the findings of this report should be interpreted cautiously because the study involved only a single patient
with a relatively short follow-up period. Future studies with larger sample sizes, controlled rehabilitation protocols, objective respiratory
outcome measures, and longer follow-up periods are needed to clarify the effectiveness of integrated physiotherapy rehabilitation
following ORIF in patients with combined scapular and multiple rib fractures.

Clinical Implications

This report highlights the potential importance of combining musculoskeletal and respiratory rehabilitation strategies in
postoperative physiotherapy management following complex thoracic trauma. Early rehabilitation emphasizing pain control,
progressive mobilization, scapular stabilization, thoracic mobilization, and breathing exercise may contribute to improved functional
recovery and reduced postoperative limitation.

Limitations

Several limitations should be considered when interpreting the findings of this report. The study involved only a single patient
without a control comparison, thereby limiting generalizability and preventing determination of the isolated effects of each intervention
component. In addition, radiological follow-up evaluation and SPADI subdomain-specific scores were unavailable in the original
clinical documentation.The relatively short follow-up duration also limited evaluation of long-term functional recovery and recurrence
of movement restriction.
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