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/ Abstract \

Background: Heterotopic ossification (HO) is characterized by the formation of mature lamellar bone in soft tissues and periarticular structures.
Clinically, it may lead to pain, joint stiffness, mechanical block, reduced range of motion, and functional impairment. Although surgical excision
is indicated in symptomatic and function-limiting cases, postoperative recurrence remains a relevant concern, particularly in high-risk patients
and in anatomical sites other than the hip.

Objective: To evaluate functional outcomes, postoperative complications, and recurrence rates in patients with symptomatic HO treated with
open surgical excision followed by immediate postoperative prophylactic radiotherapy.

Methodology: This retrospective institutional case series included patients diagnosed with symptomatic HO who underwent open surgical
excision followed by postoperative external-beam radiotherapy. Demographic characteristics, etiology, anatomical site, surgical and radiotherapy-
related variables, functional outcomes, complications, and recurrence were analyzed descriptively.

Results: Five patients were included, comprising four males and one female, with a median age of 35 years, ranging from 18 to 52 years. Seven
anatomical sites were treated: four elbows, two hips, and one shoulder. The etiologies included neurogenic, autoimmune/inflammatory, post-
traumatic, and postoperative causes of HO. All treated sites received a single 8 Gy fraction of postoperative radiotherapy using 6 MV photons
delivered with three-dimensional conformal radiotherapy (3D-CRT) within 24 hours after surgery. Functional improvement was observed in all
treated sites, including increased range of motion, pain relief, improvement in gait or upper-limb function, and restoration of activities of daily
living. No cases of infection, wound-related complications, neurovascular injury, pathological fracture, radiotherapy-related toxicity, need for
reintervention, or clinical or radiographic recurrence were observed during follow-up.

Conclusion: Open surgical excision combined with immediate single-fraction prophylactic radiotherapy was feasible, safe, and associated
with favorable functional outcomes in this case series. These findings support open surgical excision combined with immediate postoperative
radiotherapy as a feasible multimodal strategy for selected patients with symptomatic HO.
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INTRODUCTION

Heterotopic ossification (HO) is characterized by the abnormal
formation of mature lamellar bone within soft tissues,
including muscles and periarticular structures [1]. While it
can affect various anatomical regions, the hip and elbow are
most frequently involved in clinical practice [2]. The clinical
presentation ranges from incidental radiographic findings to
severe symptomatic disease causing pain, local inflammation,
mechanical blocks, and significant functional impairment [3].
Its etiology is multifactorial, with acquired forms commonly
linked to trauma, orthopedic surgery, burns, and prolonged
immobilization [4]. Neurogenic HO—following traumatic
brain injury, spinal cord injury, or stroke—often involves large
joints and carries a higher risk of functional compromise and
recurrence [5]. Similarly, post-traumatic and postoperative
forms around the elbow are particularly debilitating, as even
moderate restrictions in flexion-extension or rotation severely
impact activities of daily living [6].

Pathophysiologically,
osteogenic differentiation of mesenchymal progenitor cells
triggered by tissue injury and inflammation [7]. Signaling
pathways, particularly bone morphogenetic proteins (BMP)
and Wnt/p-catenin,
into osteoblastic lineages [8]. In this context, prophylactic
radiotherapy acts by
osteogenic differentiation of these progenitor cells during
the early postoperative period, effectively mitigating the
probability of recurrent ectopic bone formation following
surgical manipulation [9].

Managing symptomatic HO remains a clinical challenge. While
conservative measures may suffice forasymptomatic or mildly
symptomatic lesions, surgical excision is generally indicated
for persistent pain, limitation,
stiffness, or severe functional impairment refractory to
nonoperative care [10]. However, isolated surgical excision
carries a significant recurrence risk, especially in patients with

HO arises from the dysregulated

drive this aberrant differentiation

inhibiting the proliferation and

mechanical progressive

high-risk features such as neurogenic etiologies, extensive
or multiple lesions, and a history of HO [11]. Consequently,
multimodal prevention strategies—primarily nonsteroidal
anti-inflammatory drugs and radiotherapy—are essential
[11]. Single-fraction radiotherapy regimens of 8 Gy are well
established, offering high efficacy, logistical simplicity, high
adherence, and an acceptable toxicity profile [13]. Although
the bulk of evidence supports its use after hip surgery [12],
encouraging functional and radiographic outcomes have also
been reported for non-hip sites, including the elbow [14].

the regarding prophylactic
radiotherapy for HO in non-hip anatomical sites and the high
recurrence risk associated with surgically treated lesions,
sharing institutional experiences is critical for guiding clinical
decision-making. Therefore, this retrospective case series

Given limited evidence

aims to describe the clinical and surgical management of
symptomatic HO across various anatomical sites treated with
open excision and immediate postoperative prophylactic
radiotherapy, with a focus on evaluating functional outcomes,
complications, and recurrence rates.

METHODOLOGY

This Level IV retrospective observational case series was
conducted through a comprehensive medical
analysis of patients treated at a specialized Orthopedics and

record

Hand Surgery Service, in collaboration with a Radiotherapy
Department, between March 2018 and November 2025.
All data management procedures strictly complied with
the Brazilian General Data Protection Law (LGPD), ensuring
patient confidentiality via complete anonymization of
identifiable information, restricting dataset access solely to
the research team, and utilizing the extracted clinical data
exclusively for scientific purposes.

Eligibility for inclusion required patients to present with
imaging-confirmed symptomatic heterotopic ossification (HO)
associated with clinically significant functional impairment,
a documented history of open surgical excision followed by
postoperative radiotherapy, and a minimum clinical follow-up
of one month. Conversely, patients were excluded from the
analysisifthey had incomplete medical records, asymptomatic
HO or lesions lacking functional limitation, or if postoperative
radiotherapy was omitted from their therapeutic protocol.

Data Collection

Data were extracted from the reviewed medical records
using a structured data collection form. Demographic,
clinical, surgical, and radiotherapy-related variables were
collected, including age, sex, etiology and anatomical site of
HO, surgical approach, intraoperative findings, radiotherapy
parameters, postoperative range of motion, pain progression,
complications, recurrence, and need for reintervention.

Surgical and Radiotherapy Protocols

AllpatientsunderwentopensurgicalexcisionofHO.Thesurgical
approachwas selected according to the anatomical site, extent
of ossification, degree of functional limitation, and relationship
of the ectopic bone with adjacent neurovascular structures.
Elbow procedures were performed through posterior or
curvilinear anterior approaches, allowing adequate exposure,
careful neurovascular protection, neurolysis when indicated,
andcapsulotomyorarthrotomywhenrequired.Hipprocedures
were performed using anterior Smith-Petersen or posterior
Moore approaches, with marginal resection of the heterotopic
bone and intraoperative assessment of joint mobility.
Shoulder procedures were managed through a posterior
approach, with osteotomy performed when necessary.

Open Access, Volume 17 , 2026

Page - 2



Esther de Oliveira Santos Gomes

Directive Publications

The main surgical objectives were removal of the mechanical
block, restoration of passive range of motion, preservation
of neurovascular structures, and minimization of additional
soft-tissue trauma.

Postoperative prophylactic external-beam radiotherapy was
initiated within the first 24 hours after surgery. According
to the institutional protocol, treatment consisted of a single
fraction of 8 Gy delivered with 6 MV photons using three-
dimensional conformal radiotherapy (3D-CRT). The target
volume encompassed the surgical bed with a 2 to 3 cm
margin, with the objective of adequately covering the region
at risk for recurrence while minimizing radiation exposure to
adjacent healthy tissues.

Follow-up and Outcomes

Follow-up consisted of serial clinical and radiographic
assessments. Clinical evaluations were performed at 15
days, 1 month, 3 months, and 6 months after surgery, and
annually thereafter when available. These assessments
focused on functional recovery, pain, range of motion, and
return to activities of daily living.Radiographic assessments
were performed at 1, 3, and 6 months postoperatively,
with annual imaging obtained when clinically indicated.
Computed tomography was reserved for cases of suspected
recurrence or inconclusive radiographic findings.The primary
outcomes were functional improvement and recurrence of
HO. Functional improvement was assessed based on range-
of-motion gain, pain reduction, and resumption of daily
activities. Recurrence was defined as new clinically relevant or
radiographically evident bone formation within the surgical
bed.Secondary outcomes included acute and late surgical
complications, radiotherapy-related toxicity, pathological
fractures, neurovascular injury, wound complications, and
need for reintervention.

Statistical Analysis

Given the retrospective design and small sample size, data
were analyzed descriptively. Continuous variables were
summarized as medians and ranges, whereas categorical
variables were reported as absolute and relative frequencies.

RESULTS

Five patients met the inclusion criteria, comprising four males
and one female, with a median age of 35 years, ranging from
18to 52 years. A total of seven anatomical sites were surgically
treated. The elbow was the most frequently involved region,
accounting for four treated sites, followed by the hip in two
sites and the shoulder in one site. The etiological profile
was heterogeneous and included neurogenic, autoimmune/
inflammatory, post-traumatic, and postoperative causes of HO.
The clinical and demographic characteristics of the patients are
presented in Table 1. Preoperative radiographic evidence of
HO was identified in six of the seven treated anatomical sites.
The only exception was the shoulder in Case 3, which did not
show preoperative HO before its subsequent development.
This lesion was considered a de novo manifestation in a
distinct anatomical region, probably related to the patient’s
underlying risk profile, rather than recurrence within the
previously treated elbow surgical bed.

All patients underwent open surgical excision followed
by immediate postoperative prophylactic radiotherapy in
accordance with the institutional protocol. Across all seven
treated sites, external-beam radiotherapy was delivered
within 24 hours after surgery as a single 8 Gy fraction, using
6 MV photons and 3D-CRT. The target volume encompassed
the surgical bed.

Table 1. Clinical and demographic characteristics of patients with heterotopic ossification.

Case | Sex Age Etiology Treated anatomical site(s) | Preoperative HO Follow-up

1 Female | 40 years | Neurogenic, after stroke Left elbow and left hip Yes, both sites 9 months

2 Male 28 years | Inflammatory/autoimmune, Right hip Yes 8 months
systemic lupus erythematosus

3 Male 35years | Post-traumatic, after olecranon | Left elbow and left shoulder | Yes, in the elbow; absent 18 months
fracture in the shoulder prior to

subsequent development

4 Male 52 years | Postoperative, after long head | Left elbow Yes 3 months
of biceps repair

5 Male 18 years | Post-traumatic, after elbow Left elbow Yes 1 month and
fracture and prolonged 5 days
immobilization

Legend: HO = heterotopic ossification.

Figure 1 illustrates a representative case of post-traumatic HO of the elbow. The preoperative lateral radiograph demonstrates

extensive ectopic bone formation associated with severe stiffness and marked restriction of flexion-extension. The

postoperative radiograph shows improved joint space and restoration of articular congruency after surgical excision.
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The intraoperative image highlights the exposure of periarticular structures and removal of ectopic bone responsible for the
mechanical block and functional limitation.

Figure 1. Heterotopic ossification of the elbow: preoperative imaging, postoperative outcome, and intraoperative findings.

Figure 1 | Heterotopic ossification of the elbow: preoperative imaging, postoperative
outcome, and intraoperative findings

(A) Preoperative lateral radiograph of the left elbow demonstrating extensive heterotopic ossification causing
severe post-traumatic stiffness and marked restriction of flexion—extension following fracture treatment

and prolonged immobilization.

(B)

Postoperative lateral radiograph of the left elbow after open excision of heterotopic ossification, showing
restoration of articular congruency and improved joint space.

(©)

Intraoperative photograph showing open excision of heterotopic ossification around the elbow joint with
exposure of periarticular structures and removal of ectopic bone responsible for mechanical block and
loss of motion.

Postoperative outcomes are summarized in Table 2. Functional improvement was observed in all treated anatomical sites.
Elbow procedures resulted in recovery of flexion-extension and/or pronation-supination. Hip procedures were associated
with improved flexion, abduction, rotation, correction of contracture, and better gait pattern. The shoulder procedure resulted
in complete pain resolution and increased range of motion.

Case 1 showed excellent functional recovery after open excision of HO in the left elbow and left hip, with elbow flexion
improving to 130°, restoration of supination, and improved hip mobility with contracture correction. Case 2 demonstrated
a good functional outcome after right hip excision, with improvement in hip flexion, abduction, rotation, and gait. Case 3
achieved excellent recovery after treatment of the left elbow and left shoulder, with complete restoration of elbow flexion-
extension and resolution of shoulder pain. Case 4 showed significant improvement in pronation-supination and global elbow
function. Case 5, despite having the shortest follow-up period, demonstrated objective improvement in elbow mobility, with
flexion increasing from 68° to 96° and the extension deficit decreasing from 50° to 28°.

Table 2. Treatment protocol, functional outcomes, complications, and recurrence.

Case | Surgical treatment Radiotherapy protocol | Functional outcome Complications | Recurrence
1 Open excision of left | 8 Gy, single fraction, <24 | Excellent; elbow flexion improved to 130° | None No
elbow and left hip HO | h after each procedure | supination was restored, and hip mobility
improved with contracture correction
2 Open excision of right | 8 Gy, single fraction, <24 | Good; improvement in hip flexion, abduction, | None No
hip HO h postoperatively rotation, and gait pattern
3 Open excision of left 8 Gy, single fraction, <24 | Excellent; complete elbow flexion-extension | None No
elbow and left shoulder | h after each procedure | was restored, and shoulder pain resolved
HO with improved range of motion
4 Open excision of left 8 Gy, single fraction, <24 | Good; significant improvement in pronation- | None No
elbow HO h postoperatively supination and global elbow function
5 Open excision of left 8 Gy, single fraction, <24 | Good; flexion improved from 68° to 96° | None No
elbow HO h postoperatively extension deficit decreased from 50° to 28°,
with marked mobility gain

Legend: HO=heterotopic ossification; Gy=gray; h=hours.
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Thecombinedsurgicalandradiotherapeuticapproachwaswell
tolerated. No acute or late complications were documented
during the available follow-up period. Specifically, there were
no cases of infection, wound dehiscence, neurovascular
injury, radiotherapy-related toxicity, pathological fracture,
paradoxical stiffness, or need for reintervention.

No clinical or radiographic recurrence was observed in any
of the seven treated anatomical sites during follow-up.
Therefore, the overall recurrence rate was 0%. Serial clinical
and radiographic assessments did not identify new ectopic
bone formation within the surgical beds. The shoulder lesion
observed in Case 3 was interpreted as a de novo HO eventin
a different anatomical region, rather than local recurrence of
the previously treated elbow lesion.

DISCUSSION

This retrospective case series evaluated five patients with
symptomatic HO, corresponding to seven surgically treated
anatomical sites. The cohort was clinically heterogeneous,
post-
traumatic, and postoperative etiologies, with involvement
of four elbows, two hips, and one shoulder. Despite this

including neurogenic, autoimmune/inflammatory,

heterogeneity, all patients were managed using the same
multimodal strategy: open surgical excision followed by
immediate prophylactic
radiotherapy, delivered as a single 8 Gy fraction with 6 MV
photons using 3D-CRT within 24 hours after surgery.

The main findings were functional improvement in all treated

postoperative external-beam

anatomical sites, absence of acute or late complications,
no need for reintervention, and no clinical or radiographic
recurrence during the available follow-up period. These
results suggest that, in carefully selected patients with
symptomatic and function-limiting HO,
combined with immediate postoperative radiotherapy may

open excision

represent a feasible and safe therapeutic approach. This is
particularly relevant in cases in which ectopic bone formation
causes mechanical block, pain, stiffness, gait impairment, or
substantial limitation of activities of daily living [1-6].

The biological rationale for this combined approach is
supported by the pathophysiology of HO. HO results from an
abnormal osteogenic process within soft tissues, mediated by
inflammatory stimuli, mesenchymal progenitor-cell activation,
osteogenic differentiation, and local osteoinductive signaling.
Although surgical excision removes mature ectopic bone
and restores joint mobility, the surgical trauma itself may
reactivate inflammatory and osteogenic pathways, creating
a biological environment favorable to recurrence. In this
context, immediate postoperative radiotherapy aims to inhibit
the early proliferative phase of osteoprogenitor cells within
the surgical bed before mature ectopic bone can reform. The
use of a single 8 Gy fraction within the first 24 postoperative

hours is consistent with commonly accepted prophylactic
regimens and offers practical advantages, including logistical
simplicity, treatment reproducibility, patient adherence, and
early initiation or continuation of rehabilitation [7-14].

The present series also highlights the clinical relevance
of patient selection. All included cases had symptomatic
disease with relevant functional limitation, and treatment
was directed toward the removal of a mechanical block
or restoration of motion in functionally important joints.
Functional improvement was observed across all treated
sites, regardless of etiology. This finding suggests that the
indication for surgery and adjuvant radiotherapy should
be primarily guided by the clinical impact of the lesion, the
degree of functional impairment, the anatomical relationship
of the ectopic bone with neurovascular structures, and the
risk of recurrence, rather than by etiology alone.

Case 1 involved a 40-year-old female patient with neurogenic
HO after stroke, affecting both the left elbow and left hip.
This case represents a high-risk biological phenotype,
since neurogenic HO is frequently associated with intense
inflammatory activation, prolonged immobilization, spasticity,
and extensive periarticular ossification. The involvement
of two major functional joints further increased the clinical
burden. After open excision and postoperative radiotherapy,
the patient achieved an excellent outcome, with elbow flexion
improving to 130°, restoration of supination, and improved
hip mobility with correction of contracture. The absence of
recurrence after 9 months is clinically relevant, as neurogenic
cases are generally considered more prone to recurrence
and functional deterioration. In this context, the combined
protocol appears to have preserved the mobility obtained
intraoperatively and may have reduced the likelihood of
renewed ectopic bone formation in both treated sites [15-21].
Case 2 was a 28-year-old male patient with autoimmune/
inflammatory HO  associated with systemic lupus
erythematosus, affecting the right hip. This case is noteworthy
because systemic inflammatory conditions may contribute to
abnormal tissue repair and pathological ossification. The hip
lesion produced relevant functional impairment, particularly
involving flexion, abduction, rotation, and gait. Following
open excision and immediate radiotherapy, the patient
demonstrated improved hip mobility and gait pattern, without
complications or recurrence at 8 months. These findings
support the potential role of local radiotherapy prophylaxis
even in patients with systemic risk factors, provided that the
treatment field adequately covers the surgical bed and that the
indication is based on clinically meaningful limitation [15-21].
Case 3involved a 35-year-old male patient with post-traumatic
HO after olecranon fracture, initially affecting the left elbow
and later the left shoulder. This case had the longest follow-
up period, reaching 18 months. The elbow lesion exemplifies
a typical post-traumatic pattern, in which periarticular ectopic

Open Access, Volume 17, 2026

Page -5



Esther de Oliveira Santos Gomes

Directive Publications

bone causes severe stiffness and mechanical restriction in
a joint highly dependent on preserved range of motion. As
illustrated in Figure 1, preoperative imaging demonstrated
extensive ectopic bone formation associated with marked
limitation of flexion-extension, whereas postoperative
imaging showed restoration of joint congruency and improved
articular space after excision. Clinically, complete restoration
of elbow flexion-extension was achieved, with no recurrence
within the surgical bed.

The subsequent shoulder involvement in Case 3 should not
be interpreted as local recurrence, because it occurred in a
different anatomical region. Rather, it was considered a de
novo HO event, probably related to the patient’s individual
predisposition to ectopic bone formation. Its successful
treatment, with complete pain resolution and improved range
of motion, suggests that the same multimodal principles may
be applicable to less common anatomical sites when the lesion
is symptomatic and functionally relevant. This case reinforces
the importance of distinguishing true recurrence within the
operated field from new HO in another joint, especially in
patients with persistent biological susceptibility [22-30].

Case 4 was a 52-year-old male patient with postoperative
HO after long head of biceps repair, affecting the left elbow.
This case demonstrates that clinically significant HO may
occur not only after major trauma but also after orthopedic
procedures involving periarticular soft-tissue injury. The main
functional impairment was related to pronation-supination
and global elbow function. After excision and single-fraction
postoperative radiotherapy, the patient showed significant
improvement, without wound complications, neurovascular
injury, radiotherapy-related toxicity, or recurrence during the
3-month follow-up. Although the follow-up period remains
limited, the early postoperative course supports the safety
of the protocol and emphasizes the importance of timely
intervention before irreversible functional
becomes established [22-30].

Case5involvedan 18-year-old male patientwith post-traumatic
HO after elbow fracture and prolonged immobilization. This

compromise

case deserves particular attention because the patient was
the youngest in the cohort and had the shortest follow-up
period, corresponding to 1 month and 5 days. Despite this
limitation, objective functional improvement was already
evident, with elbow flexion increasing from 68° to 96° and the
extension deficit decreasing from 50° to 28°. These findings
indicate meaningful early recovery of motion in a previously
stiff elbow limited by mechanical block. However, longer
follow-up is essential to determine the durability of functional
gains, monitor late recurrence, and identify possible delayed
adverse events. In younger patients, the indication for
radiotherapy must be especially individualized, balancing the
functional consequences of recurrence against the theoretical
long-term risks of radiation exposure [31-37].

When the cohort is analyzed as a whole, several relevant
patterns emerge. First, functional improvement occurred in
all treated sites, supporting the clinical value of addressing
symptomatic HO when there is clear mechanical or functional
limitation. Second, the elbow was the most frequently
treated anatomical region, reinforcing the relevance of this
joint in HO-related disability. Because even modest losses
of elbow motion may significantly affect activities of daily
living, restoration of flexion-extension and forearm rotation
represents an important therapeutic goal. Third, the absence
of recurrence in seven treated sites suggests that immediate
postoperative radiotherapy may contribute to maintaining
the gains obtained by surgical Fourth, the
absence of infection, wound complications, neurovascular

excision.

injury, pathological fracture, radiotherapy-related toxicity,
paradoxical stiffness, reintervention supports the
favorable safety profile of the standardized protocol used in
this series [31-37].

The favorable results observed may be partly explained by
careful surgical planning and standardized radiotherapy

and

delivery. Surgical approaches were selected according to
anatomical site, extent of ossification, and proximity to
neurovascular structures. The main objectives were removal
of the mechanical block, preservation of neurovascular
structures, restoration of passive motion, and minimization
of additional soft-tissue trauma. Radiotherapy was delivered
within a narrow postoperative window, targeting the surgical
bed with a 2 to 3 cm margin. This field design sought to cover
the area at risk for recurrence while limiting exposure to
adjacent healthy tissues.

Nevertheless, the use of radiotherapy for benign disease
requires individualized risk-benefit analysis. Although the
theoretical risk of radiation-induced malignancy is considered
very low with modern low-dose prophylactic regimens,
it remains a relevant consideration, particularly in young
patients, individuals requiring treatment at multiple sites, and
patients with long life expectancy. Therefore, postoperative
radiotherapy should not be considered a universal indication
after HO excision. Instead, it should be reserved for selected
patients in whom the risk of recurrence and the expected
functional consequences justify adjuvant prophylaxis [31-37].
This study has important limitations. Its retrospective design,
small sample size, absence of a control group, etiological
heterogeneity, and variable follow-up periods limit the
strength of causal inference. Validated functional outcome
scores were not systematically applied, and some patients,
particularly Case 5, had short follow-up. In addition, the
retrospective nature of the study may have introduced
selection bias. Therefore, although the absence of recurrence
and complications is encouraging, these findings should be
interpreted with caution.

From a practical perspective, this multimodal protocol may be
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particularly useful in high-risk patients with function-limiting
HO involving anatomically complex joints, especially when
recurrence could lead to substantial disability.

Despite these limitations, the case-by-case analysis provides
clinically useful information. The results indicate that open
excision followed by immediate single-fraction postoperative
radiotherapy was associated with consistent functional
improvement, absence of recurrence, and no documented
complications across different etiologies and anatomical
sites. These findings support the use of a standardized
multimodal approach in selected patients with symptomatic
HO, including non-hip sites such as the elbow and shoulder.
Future prospective studies with larger cohorts, longer follow-
up, standardized functional assessment, and comparative
groups are needed to better define the magnitude of benefit,
optimal patient selection, and long-term safety of this strategy.

CONCLUSION

This retrospective case series showed that open surgical
excision followed by immediate postoperative prophylactic
radiotherapy was feasible, safe, and associated with favorable
outcomes in patients with symptomatic HO. Five patients
were included, corresponding to seven treated anatomical
sites: four elbows, two hips, and one shoulder. Despite the
etiological heterogeneity, including neurogenic, autoimmune/
inflammatory, post-traumatic, and postoperative causes,
functional improvement was observed in all treated sites.
The surgical procedure contributed to removal of the
mechanical block and restoration of joint function. Elbow
procedures resulted in improved flexion-extension and/or
pronation-supination, hip procedures were associated with
better mobility, contracture correction, and gaitimprovement,
and the shoulder procedure resulted in pain resolution and
increased range of motion. In the youngest patient, despite
the short follow-up, objective improvement was already
observed, with elbow flexion increasing from 68° to 96° and
the extension deficit decreasing from 50° to 28°.
Postoperative radiotherapy was delivered uniformly in all
treated sites as a single 8 Gy fraction using 6 MV photons
and 3D-CRT within 24 hours after surgery. This standardized
protocol was well tolerated, with no documented cases
of infection, wound complication, neurovascular injury,
pathological  fracture, radiotherapy-related  toxicity,
paradoxical stiffness, or need for reintervention. No clinical
or radiographic recurrence was observed during the available
follow-up period, resulting in an overall recurrence rate of 0%
among the seven treated anatomical sites.

These findings support the use of open excision combined
with immediate single-fraction prophylactic radiotherapy
as a potential multimodal strategy for selected patients
with symptomatic and function-limiting HO, including non-

hip sites such as the elbow and shoulder. However, due
to the retrospective design, small sample size, etiological
heterogeneity, and variable follow-up duration, these results
should be interpreted with caution. Prospective studies with
larger cohorts, longer follow-up, standardized functional
assessment, and comparative groups are needed to confirm
the effectiveness, safety, and durability of this approach.
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