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Abstract

BACKGROUND

Neurogenic heterotopic ossification is an acquired serious complication described in
patients with central nervous system disorders and defined by bone formation in non-

osseous tissue.

CASE SUMMARY

We present an unusual case of a 13-year-old boy presenting with hip pain and severe
gait impairment 5 mo after the diagnosis of hemiplegia following a spontaneous
intracerebral haemorrhage. Computed tomography revealed bilateral heterotopic
ossification of both the paretic and the non-paretic limbs, with entrapment of the sciatic
nerve. The choice of surgical or nonsurgical management of such patients depends on
the timing of diagnosis, the symptoms, and the extent of maturation of the ossified
lesions. Surgical resection remains the only treatment with proven, evidence-based
effectiveness. The choice of surgical approach largely depends on the location of the

ossified lesions.

CONCLUSION
We believe the plane of dissection presented is a satisfactory option for resection of a

posteromedial mass and sciatic nerve release.
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Core Tip: Rare case of a post-stroke bilateral neurogenic heterotopic ossification of the
hip with sciatic nerve entrapment in a paediatric patient with an individualised surgical

aprroach for ressection and release of the sciatic nerve

INTRODUCTION

Neurogenic heterotopic ossification (NHO) is a process of ectopic bone deposition in
non-skeletal tissue in the setting of an event involving the central nervous system, such
as a stroke, cerebral anoxia, or cranial or medullary injury. Its severity and clinical
presentation vary depending on the extension of the ossified lesion and the compromise
of adjacent neurovascular structures. The etiopathogenesis of NHO is unclear, but
existing evidence supports the involvement of neuronal control mechanisms!!l and
conversion of mesenchymal progenitor cells to osteoblast lineagesl2l with the
participation of prostaglandin E2 and osteoblast stimulating factorsl3l. In this report, we
introduce a case of a paediatric patient who, following a haemorrhagic stroke,
developed bilateral hip NHO with entrapment of the sciatic nerve and with the unusual
involvement of both the paretic and nonparetic limbs. We describe our surgical

approach and resection strategy.

CASE PRESENTATION

Chief complaints
A 13-year-old boy with sickle cell trait presented with hip pain and limited range of

motion.

History of present illness
The patient had a 5-mo history of painful bilateral hip stiffness that progressively
impaired his gait. Extensive bilateral heterotopic ossification was seen on pelvic

radiographs (Figure 1).

History of past illness




The patient had an history of right fronto-temporal haemorrhagic stroke because of an
arteriovenous malformation, complicated with a right chronic subdural haemorrhage
resulting in right facial nerve palsy with dyspraxia and left hemiplegia that has

persisted since then.

Personal and family history

Physical examination

Motor examination revealed left spastic hemiparesis (0/5) with hyperreflexia and right
side upper limb motor function of 4+/5 and 3/5 on the ipsilateral lower limb. The
patient presented with painful, generalized and progressive limited passive range of

motion of both hips, and soon was completely bedridden.

Labomtory examinations

Imaging examinations

A CT scan documented extensive calcification occupying the ischial-femoral space, with
bilateral involvement of the posterior muscles of the thigh, mainly the external
obturator, gemellus inferior and the proximal aspect of the biceps femoris. A 2.5 cm
extension and oedema resulted in osseous incarceration of the proximal aspect of the

sciatic nerve that was more evident on the right side. (Figures 2 and 3).

FINAL DIAGNOSIS

The patient was diagnosed with posteromedial bilateral heterotopic ossification with

entrapment of both proximal aspects of the sciatic nerve.

TREATMENT




Surgical resection of the ossified lesion and release of the sciatic nerve were performed,
starting with the right hip. A modified posterior thigh approach that was developed by
the senior author was used for both hips. The procedure was performed with the
patient in a ventral position and began with a “lazy S” incision made in the centre of the
gluteal region (Figure 4). The gluteus maximus was detached from its distal insertion
point on the proximal femur and retracted proximally, a manoeuvre intended to
preserve gluteus vascularization from the superior gluteal artery. The sciatic nerve was
then identified at both extremities of the ossification and subsequently released (Figure
5). Note that a fibrous capsule that had formed between the nerve and the bone
facilitated the dissection, which was performed with Kerrison forceps and meticulous

haemostasis.

OUTCOME AND FOLLOW-UP

Resection was performed on the left hip 6 wk later, and radiographic evaluation
revealed a limited NHO relapse on the right hip (Figure 6).

Postoperatively, the patient began partial weight-bearing walking and
participation in a rehabilitation program. After 1-year of follow-up, there was no further
development of the NHO lesions on radiographic evaluations and the patient had

experienced a significant clinical improvement, being able to resume walking (Figure 7).

DISCUSSION

NHO is not often encountered in the paediatric population, and that has resulted in the
use of diagnostic and treatment methods based on experience and evidence obtained in
adults. To our knowledge, this is the first published case of a post-stroke bilateral NHO
of the hip with sciatic nerve entrapment in a paediatric patient. Management of these
patients is complex and requires multidisciplinary intervention. Even though there is a
lack of evidence to support their effectiveness, and there are some conflicting
viewpoints, conservative measures remain the first approach in the early stages of

NHO. Pharmacological therapy with bisphosphonates and indomethacin has




demonstrated efficacy in the early inflammatory phase of NHO, reducing disease
progression. Non-steroidal anti-inflammatory drugs, particularly indomethacin, reduce
the incidence of NHO in patients with spinal cord injuryl* but increase the risk of
haemorrhagic complications that could be serious in patients with sickle cell trait, such
as ours.

Furthermore, peri-articular radiation is considered another valid early-stage
therapeutic modality that has been found to be more effective than non-steroidal anti-
inflammatory drugslPl. It is considered useful for inactivating the high mitotic rate of the
pluripotent osteoprogenitor cells recruited by the inflammatory cascade and their
differentiation into osteoblasts and chondrocytesl®l. Low-dose radiation therapy
administered preoperatively or less than 72 h postoperatively represents an effective
treatmentl’l, not only in reducing the size of NHO lesionsi®! but also the risk of
recurrencel®], with minimal side effects/10],

Another conservative treatment applied is physical therapy, but whether it plays a
significant role in the mitigation of NHO lesions remains unclear. It has been suggested
that forced manipulation of the extremity can induce HO formation by increasing
inflammationl], whereas lack of movement can cause HO formation and progression
to ankylosis. Cautious use of a gentle range of motion is considered the best approach.
In this case, we believe that recurrence of the HO on the right hip was promoted by the
immobilization incurred while the patient waited for surgery of his left hip. It was only
after both hips were operated and freed of ossification, and mobilization was resumed
that the HO on the right side stopped progressing. Besides that, postoperative low-dose
radiation therapy could have also contributed to minimization of the high risk for
recurrence of HO lesions after resection on the right hip.

For this particular case, the patient presented with severe pain, gait impairment and
the presence of signs of neurological compromise. It is generally agreed in the
orthopaedic community(12l that fully matured hip HO limits the use and efficacy of
conservative treatment modalities as curative options. Therefore, surgical intervention

remains the mainstay for treatment of mature HO lesions.




First of all, surgical intervention should not aim for a complete resection, as this could
incur an increased risk of haemorrhage and infection. A “functional” resection that
increases mobility and alleviates pain is preferable. Furthermore, the location of the
heterotopic ossification on the hip, which will guide the choice of surgical approach, is
largely determined by certain aetiologies; for example, posterior lesions, like in our
case, are typically associated with cerebral anoxia.

In our case, the heterotopic calcification had an extension below the plane of the
greater gluteus muscle, from the trochanteric region to the ischiatic region. Traditional
approaches (such as the posterolateral Gibson approach) do not allow for a clear
exposition of this space. The transgluteal approach has the disadvantage of muscle
denervation, and proximal disinsertion of the greater gluteus muscle may jeopardize its
vascularization (gluteal artery, branch of the internal iliac artery). Thus, through an S-
shaped incision that allows a wide area of exposure, the distal tendinous release of the
greater gluteus muscle and the progressive disinsertion of this muscle exposes the
entire plane of the rotators and hamstrings (where the major HO lesion lies) without
compromising innervation and vascularization.

Controversy persists in the timing of surgery. It is accepted that HO lesions should
not be surgically treated until bone maturation is complete with presence of defined
cortical margins, which often appear around 6 mo after the beginning of ossification.
Some authors suggest waiting 18 mol313l. A recent study suggests that the risk of
recurrence is independent of the time to surgery. Early surgery was found to prevent
the development of joint ankylosis, and subsequent induction of epiphyseal
osteoporosis, progressive cartilage loss, loss of function, joint stiffness, and bone

demineralization with increased risk of fracture.

CONCLUSION

A posterior approach of the gluteal region with gluteus maximus distal disinsertion
from proximal femur and proximal retraction with a meticulous sciatic nerve release are

favourable therapeutic options for severe posterior heterotopic ossifications. This case




illustrates the practical difficulties of managing such patients and reinforces the need
for specific guidelines not only for treatment and timing but also for the use of adjuvant

therapy in the paediatric population, for which the literature is sparse.
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