
Introduction
Heterotopic ossification (HO) is characterized by the formation 
of extra-skeletal, normal lamellar bone in soft tissues [1, 2]. The 
degree of HO is described well in the literature, with the 
classification of HO first defined by Brooker et al. and 

summarized in Table 1 [3]. Although HO shares the same 
lamellar bony structure, the HO lacks the periosteal layer found 
in natural skeletal bone [1]. Chalmers et al. state that there are 
three factors required to induce HO formation on a molecular 
level: Osteogenic precursor cells, osteoinductive agents, and an 
osteoconductive environment [4, 5]. At the time of the trauma, 
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Introduction: A patient presented for recalcitrant right hip pain secondary to femoroacetabular impingement (FAI) after blunt motor vehicle 
trauma and following the development of a 12 cm heterotopic ossification (HO). FAI is an increasingly recognized diagnosis where the hip joint 
is exposed to repeated femoral microtrauma from high-level physical activity or trauma, often causing labral ossification, and perhaps underlying 
a similar biological mechanism to HO.
Case Report: In this case report, we have an otherwise healthy 49-year-old male who was involved in a high-speed motor vehicle collision who 
was diagnosed with right hip FAI secondary to HO (Brooker’s Class IV) and indicated for surgical excision of the HO anterior to the right 
proximal femur. The care team and patient initially trialed non-operative conservative treatment with non-steroidal anti-inflammatories drugs 
(NSAIDs) and hypothesized therapeutic success using a non-surgical approach. Surgical resection was pursued with the patient after a failure of 
conservative measures. The patient reported a zero out of ten on a ten-point numerical rating scale for pain, he also stated improved quality of life, 
satisfaction with the procedure, and subsequent rehabilitation at 1-month post-operative follow-up.
Conclusion: HO with near complete ankylosis of the hip joint may be causative of FAI when untreated. Although this case demonstrates a rarely 
studied traumatic etiology of impingement secondary to HO, initial standard conservative anti-inflammatory treatment can still be pursued. By 
analyzing the periarticular impact of HO secondary to non-surgical trauma, we can utilize and make inferential correlations from the literature, 
studying HO and impingement in the setting of prior hip surgery to guide treatment and prognosis in those presenting with FAI symptoms 
secondary to blunt force trauma.
Keywords: Heterotopic ossification, femoroacetabular impingement, blunt trauma.

Abstract

Learning Point of the Article:
Unusual heterotopic ossification (HO) demonstrated after high-force blunt trauma from a motor vehicle collision can present as an 

uncommon mechanism of injury resulting in femoroacetabular impingement symptoms, and indicated resection of HO anterior to the 
proximal femur can yield significant pain relief and return of hip joint function despite disparate traumatic etiology.
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there is an inflammation response which is the source of 
cytokines, chemokines, and other growth factors promoting 
extraskeletal osteogenesis [4, 6]. A previously proposed model 
for the pathologic osteogenesis in HO development is 
demonstrated in Fig. 1. While some HO may be asymptomatic, 
non-steroidal anti-inflammatory drugs (NSAIDs), and 
corticosteroids are still the first line for conservative anti-
inflammatory management [1]. 
HO is typically associated with traumatic or iatrogenic injury. In 
the setting of trauma, the prevalence of HO has ranged from 
15% up to 90% as a result of acetabular fracture or hip 
arthroplasty [7-8]. The gold standard for traumatic HO 
treatment is surgical intervention with an excision of the HO [9, 
10]. Femoroacetabular impingement (FAI) is an increasingly 
prevalent diagnosis in trauma, arthroplasty, and sports 
medicine, but little attention is given to conservative treatment 
despite a rapid growth in research in recent literature [11, 12]. 
Pennock et al. also state that the number of hip arthroscopies 
has increased exponentially following the initial description of 
FAI by Ganz et al. [12, 13]. To our knowledge, the presence of 
hip impingement (FAI) symptoms due to blunt trauma 
associated with HO originating superior to the anterior inferior 
iliac spine (AIIS) has not been documented in the literature.

Case Report

Patient data and clinical course
A 49-year-old man suffered a traumatic motor vehicle accident 
(MVA). The patient stated that he was in the driver’s seat when 
the incoming vehicle struck the left side of his vehicle. The 
airbags did not deploy during this accident, and the patient was 
restrained in his seat by a seatbelt. The patient first presented for 
medical evaluation regarding his right hip pain 3 months after 
the MVA. The patient noted at this time the mass was soft in 
structure, but maintained the same dimensions that were then 
observed by the care team at the time of surgical excision. A 
large hematoma, with the exact dimensions undocumented at 
this time, presented on initial examination at the lateral right 
hip, anterior to the proximal femoral head. The patient also 
endorsed a gradual decline in lower extremity mobility since the 
MVA and was observed with an abnormal gait. At this point, the 
patient was prescribed Tizanidine and Mobic for the pain and 
inflammation. In follow-up imaging, the surgeon noted new 
internal sclerosis of the mass, despite the stable size of the lesion. 
The patient appraised pain as six out of ten, worsening with 
activity. At this time, both a computed tomography scan and 
magnetic resonance imaging were taken and shown in (Fig. 2, 3, 
and 4). The pre-operative imaging indicated a large bone 
density on the right iliac wing extending distally about 12 cm, 
consistent with Class IV HO. In re-evaluation in the clinic a 
month later, the patient stated a return of pain after completing 
prescribed pain medications. He now expressed a pain level of 
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Figure 1: Visual schematic representation of the bimodal induction of 
trauma-associated heterotopic ossification. TGF‐β1inhibits stem cell 
osteogenesis and BMP-7 has been shown to induce osteogenesis. The 
combined regulation of these proteins/growth factors may demonstrate a 
causative mechanism for post-traumatic heterotopic ossification. Figure 
modified from the model described by Li et al. [5].

Figure 2: Pre-operative axial T1 magnetic resonance imaging 
demonstrates heterotopic ossification surrounding the right hip 
with complete hip ankylosis (Brooker Class IV).
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eight out of ten in his anterior hip that worsened with activity 
but improved with medication. Four months after the initial 
presentation to the clinic, the surgeon and patient discussed 
treatment options for the painful lesion, which had hardened 
significantly since the initial evaluation. Approximately 8 

months had elapsed from the inciting trauma to the 
presentation of a completely ossified mass. During this visit, the 
patient consented to undergo surgical excision of the HO. The 
pre-operative assessment was completed before the date of 
surgery in the outpatient clinic.

Surgical technique
The surgery took place 5 months after the trauma. By the 
time of surgery, the patient had developed severe FAI of 
the right hip with overlying myositis ossificans, which 
significantly impaired the right hip range of motion and 
f unct ion to  complete  dai ly  recreat ional  and 
occupational activities. Imaging was taken on the day of 
the surgery and shown in Fig. 5. This was conducted by 
the primary surgeon (author F.M.), with the assistance 
of a vascular surgeon due to the proximity of the femoral 
artery and vein. The primary surgeon used an anterior 
Smith–Petersen approach to expose the right hip joint. A 
10 cm anterior incision from the lateral curve of the 
anterior superior iliac spine inferiorly in the direction of 
the lateral patella was made. The fascial gap between the 
sartorius and tensor fascia latae was identified, and 
dissection exposed the ascending branch of the lateral 
femoral circumflex artery and vein which were 
cauterized and ligated. Additional deep dissection with 
retraction of the rectus femoris and gluteus medius 
exposed the hip capsule and the HO mass is visualized as 
seen in Fig. 5. The anterior neck of the mass was cut and 
released from the attached soft tissue. Fluoroscopic 
guidance was used to confirm the localization of the 

Figure 3: Coronal computed tomography scan at the level of the 
acetabulum demonstrating right-sided significant Brooker Class IV 
heterotopic classification.

Figure 5: Intraoperative imaging and findings. (a) Intraoperative fluoroscopic imaging for 
confirmation and localization of the heterotopic ossification (HO) mass. (b) Exposure of HO 
mass using the anterior hip approach (Smith–Petersen). (c) Measurement of excised HO mass.

Figure 4: Axial computed tomography scan of the right hip 
demonstrating complete ankylosis of the hip joint.
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mass. The rest of the mass was removed in a piecemeal fashion 
by serial osteotomes and rongeur. Radiofrequency ablation was 
used for hemostatic control.
Adequate margins of excision were confirmed by fluoroscopy to 
reduce the risk of recurrent HO formation, especially as there is 
an increased incidence of HO following orthopedic surgery [1, 
9, 14]. Imaging confirmed excision of the anterior HO lesion, 
however, imaging also demonstrated additional minimal lateral 
ossification, not easily accessible through the anterior approach 
and not affecting the range of motion of the hip. Due to the lack 
of functional impairment and increased risk of prolonged, 
unanticipated surgery, this lateral ossification was not removed. 
The wounds were copiously irrigated, and the hip capsule was 
reapproximated and tied down. The musculofascial layers were 
then reapproximated and closed layer by layer with appropriate 
irrigation and hemostasis. The external wounds were closed, 
cleaned, and bandaged with clean dressings. Before being taken 
to the recovery room, an external hip abduction brace was 
applied to help stabilize the patient’s hip, with hip precautions 
described to the care team and the patient in post-operative 
recovery.

Post-operative
The patient was further instructed to continue taking mobic 15 
mg daily for 30 days with an initial follow-up in the clinic 
scheduled for 1 week postoperatively. At the initial follow-up a 
hematoma, of lesser size than the original, at the same site of the 
HO was observed on physical examination. An attempt was 
made to aspirate the hematoma but failed. Two additional 
short-term follow-up appointments were conducted over the 
next 3 weeks. In the most recent follow-up, the patient reported 
a current pain level of zero out of ten and the post-surgical 
hematoma had resolved. The patient consented to his condition 
and clinical procedures being published.

Discussion
While the link between prior trauma and HO has 
b e e n  w e l l - e s t a b l i s h e d  i n  t h e  l i t e r a t u r e , 
considerations of the clinical impact of periarticular 
hip HO have largely only been significantly 
investigated in impingement cases secondary to hip 
arthroplasty and arthroscopy. Moreover, only a 
small body of case reports describe impingement 
symptoms in the setting of other hip operations 
(e.g., pelvic external f ixator placement) or 
atraumatic injury involving the AIIS (e.g., AIIS 
avulsion fracture) [15, 16]. None have investigated 
the relationship between blunt trauma and the 
etiology of hip HO resulting in impingement 

symptoms. Traumatic HO of the hip is historically common 
following orthopedic procedures, and can be approached in 
three ways based on clinical evaluation; through conservative 
treatment, surgical intervention, or a combined approach [1, 9, 
14]. HO of the magnitude recorded in this case can contribute 
to several associated sequelae. FAI syndrome is a related 
pathology to HO, and it is characterized by deformities of the 
bone creating compression in the hip joint. The connection 
between HO and FAI can be analyzed further by finding 
comorbidity rates among patients with HO of the AIIS region 
and FAI. This patient reported significant impairment in daily 
life due to the HO which prevented him from his normal level of 
activity and a change in gait. Certain risk factors can play a role 
from an onset due to trauma, that are determinants of 
probability of the HO formation [2]. In our case report, we saw 
a rapid transformation from soft mass to lamellar bone, despite 
the usage of NSAIDs, which indicated the associated 
hyperactivity of osteoinductive agents causative of HO [5, 6]. 
When discussing treatment, it is also important to identify 
preventative measures for HO occurring in the first place so that 
invasive surgical treatment is necessary only for limited and 
extraordinary cases. Gültekin et al. state that controlling 
inflammatory response early on in HO development is crucial 
to stopping its formation altogether, which would ultimately 
cease the onset of FAI if the correlation is proven [1, 10]. The 
causative connection points toward a positive correlation 
between the increasing class of HO and the presence of FAI. As 
far as first-line treatment for HO during its maturation, Hwang 
et al. state that although there are many studies on HO, much 
work is needed to develop targeted robust therapeutics to 
inhibit HO hypertrophy [18,19]. After observing the inability 
of conservative treatment to inhibit the maturation of HO, the 
outcomes of this case report should provide insight to 
physicians faced with a similar etiology in HO and FAI, utilizing 
both older literature regarding HO as a post-operative 
complication to hip procedures and newer literature with FAI as 
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Clinical Message

With FAI as an increasingly prevalent diagnosis, we encourage 
further investigation into the causative relationship between HO of 
the hip and FAI syndrome. Given the current classification system, 
the Class IV HO presented in this case report serves to show an 
extreme case of HO leading to FAI, and the failure of conservative 
treatment with an eventual transition to surgical excision.

an increasingly prevalent diagnosis. Further investigation may 
yield more focus on the risk of HO as a potential complication 
following blunt hip trauma, with early identification a goal to 
allow for conservative treatment and avoid surgical intervention. 
We hope to prompt future research into showing the correlative 
nature of HO and FAI. 

Conclusion
Although rarely reaching the size reported in this case, HO is 
common following trauma, as well as orthopedic procedures of 
the hip. MVAs serve as a trauma sufficient to induce HO. HO of 
this magnitude can severely impair the quality of life for patients, 
and countermeasures should be taken when trauma is sustained 
to the hip to prevent HO formation which can lead to further 
complications such as FAI. Although ultimately unsuccessful, 
we can reasonably presume that the failure of non-surgical 
treatment may have been due to especially large size of HO, and 

conservative measures should not be ruled out entirely when 
evaluating early-stage prognosis. We found that conservative 
measures, including NSAIDs and muscle relaxants, did not 
inhibit HO growth and surgical intervention had to be 
introduced. The gold standard treatment for Brooker’s class IV 
HO remains to be surgical excision of the mass. We recommend 
a further investigation into FAI as comorbidity following the 
development of HO of the hip.
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