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Abstract

BACKGROUND

Cervical disc arthroplasty (CDA) is an alternative treatment to traditional
interbody fusion that maintains postoperative cervical spine mobility. However,
the CDA postoperative period is impacted by osteolysis, subsidence, metallosis,
or heterotopic ossification (HO). We report a case of severe HO in a seronegative
spondyloarthritis patient after cervical Bryan disc arthroplasty.

CASE SUMMARY

A 34-year-old man received hybrid surgery for C4-C5 and C5-C6 arthroplasty
with Bryan discs and C6-C7 arthrodesis with polyetheretherketone cage due to
traumatic herniation of the intervertebral disc (HIVD). After four years, cervical
spine radiographs revealed severe HO around the Bryan discs over the C4-C5
and C5-C6 levels. The magnetic resonance image revealed HIVD over the C3-C4
level with spinal cord compression. Seronegative spondyloarthritis was
diagnosed after consultation with a rheumatologist. A second CDA for the
adjacent segment disease HIVD with Baguera C disc over the C3-C4 level
achieved an excellent outcome.
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CONCLUSION
Minimizing intraoperative tissue trauma and achieving postoperative interbody
stability avoid soft tissue traction to prevent HO formation after CDA.

Key words: Seronegative spondyloarthritis; Disc arthroplasty; Heterotopic ossification;
Case report

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Severe traction spur type heterotopic ossification (HO) occurred after cervical
disc arthroplasty (CDA) with Bryan discs and matured in the second year after operation.
A second CDA for the adjacent segment disease herniation of the intervertebral disc with
Baguera C disc over the C3-C4 level achieved excellent outcome. Based on the second
operation experience, the avoidance of unnecessary soft tissue traction and trauma such
as burring, milling, or keeling during the operation and the prophylactic use of non-
steroidal anti-inflammatory drugs are mandatory to prevent HO formation.

Citation: Huang CW, Tang CL, Pan HC, Tzeng CY, Tsou HK. Severe heterotopic ossification
in a seronegative spondyloarthritis patient after cervical Bryan disc arthroplasty: A case
report. World J Clin Cases 2019; 7(19): 3047-3054

URL: https://www.wjgnet.com/2307-8960/full/v7/i19/3047.htm

DOI: https://dx.doi.org/10.12998/wjcc.v7.119.3047

INTRODUCTION

Compared to intervertebral body fusion for herniated discs of a cervical spine lesion,
cervical disc arthroplasty (CDA) is an alternative treatment to maintain postoperative
cervical spine mobility. However, the CDA postoperative outcome may be affected by
osteolysis, subsidence, metallosis, or heterotopic ossification (HO). HO is a pathologic
process of extraskeletal bone formation in the muscle and soft tissues. Nongenetic HO
commonly accompanies traumatic injuries such as spinal cord injury, burns,
musculoskeletal trauma, or traumatic brain injury; inflammation plays an essential
role in the pathogenesis of HO!. Patients who have paraplegia after spinal cord injury
or who have undergone total hip arthroplasty (THA) are at risk for HOP.

Radiological examinations, including computed tomography (CT), magnetic
resonance imaging (MRI), and bone scan, are useful tools in the diagnosis of HOM", by
which irregular opacities without a clear zonal maturation pattern are observed at the
early stage of HO, and complete ankylosis of the affected joint caused by a massive
ossification lesion will be observed later. Sometimes, HO may result in a bone island
that facilitates the differential diagnosis of pseudotumort'l.

Little is known about the potential effects of HO on the cervical spine after artificial
disc replacement (ADR)P*. We herein report a patient with seronegative
spondyloarthritis who developed severe HO after cervical spine ADR with Bryan disc
over the C4-C5 and C5-C6 levels. The development of HO after arthroplasty surgery
may restrict the range of motion (ROM) around the replacement site and hinder joint
mobility in patients. HO formation may increase the risk of adjacent segment disease
and decrease the joint mobility after CDA.

CASE PRESENTATION

Chief complaints
A 36-year-old man suffered from progressive weakness and numbness in all four
limbs for two weeks. Gait disturbance was also noted.

History of present illness

Tracing back the patient history, he suffered from a motorcycle crash about four years
ago. Cervical spine radiographs at that time showed neuroforaminal narrowing of the
bilateral C3-C4. MRI showed herniation of the intervertebral disc (HIVD) at the C4-
C5, C5-C6, and C6-C7 levels (Figure 1). After the motorcycle accident, the patient
received hybrid surgery for C4-C5 and C5-C6 arthroplasty with Bryan discs
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(Medtronic SofamorDanek, Memphis, TN, United States) and C6-C7 arthrodesis with
polyetheretherketone cage (Figure 2). The symptoms soon resolved. The patient
received regular follow-ups for 18 months and then was lost to follow-up. In the
fourth year after the operation, the patient returned to our neurosurgical clinic due to
left upper limb numbness and weakness for one week. These symptoms deteriorated
into numbness in the upper back and all four limbs and eventually evolved into a gait
disturbance.

Imaging examinations

The cervical spine radiographs revealed severe HO around the Bryan discs, causing
arthrodesis. However, there was no HO presentation in the anterior fusion level at
level C6-C7 (Figure 3). The MRI image disclosed C3-C4 HIVD with spinal cord
compression (Figure 3), a result compatible with the clinical presentation of
myelopathy.

FINAL DIAGNOSIS

Image survey revealed sclerosis at the corners of the T-L spine (Shiny Corner Sign!”,
Figure 4). Serum results were negative for rheumatoid arthritis factor and human
leukocyte antigen B27. Seronegative spondyloarthritis was diagnosed in the following
survey by our rheumatologist.

TREATMENT

Due to the C3-C4 adjacent segment disease HIVD which developed four years later,
the patient received arthroplasty with Baguera C disc (Spineart, Geneva, Switzerland)
and felt much better soon after the operation. At this time, we used Baguera C disc to
prevent HO because it involved less cortical bone damage, and prescribed the non-
steroidal anti-inflammatory drug (NSAID) etoricoxib 60 mg daily.

OUTCOME AND FOLLOW-UP

We collected a series of radiographs in this patient during follow-up (Figure 5). HO
formation was noted from the C4-C5 and C5-C6 levels since the fifth month after the
operation. The HO was at the mature stage 18 mo after the operation. There was no
HO presentation at the arthrodesis level, C6-C7, nor at the arthroplasty level with the
Baguera C disc, C3-C4. The cervical CT images showed anterior traction type spur
formation without spinal stenosis (Figure 6).

DISCUSSION

The radiographic appearance of HO reveals the sequence of changes in bone
maturation. The formation of HO is phasic and dynamic, making it easy to confuse
with that of bone tumor; indeed, several nongenetic forms of HO, such as myositis
ossificans, fibro-osseous pseudotumor of digits, and intraabdominal ossifying
pseudotumors, have been designated as pseudotumors!'“l. Hence, the diagnosis of HO
should be established after ruling out primary bone tumors and paraspinal
neurogenic tumors. Fortunately, the pre-operative imaging techniques of MRI, CT,
and plain film X ray series offer sufficient information for a differential diagnosis of
HO[(*,T]_

Many HO classifications have been developed based on the location, such as that of
Brooker et alt®! in 1973 for the hip joint and that developed by Abrams in 1994 for the
elbow joint. Over time, disc replacement was developed as an alternative therapy for
spinal fusion. However, the preserved ROM in the operated segment is impaired over
time, especially when HO occurs. HO is reported as a major cause of artificial disc
dysfunction. HOs in total disc replacement (TDR) are quite different from HOs of the
hip and knee, in terms of location, the absence of preceding inflammatory symptoms
or signs, and the temporal pattern of growth!”.. The McAfee classification of HO in
TDRI'"T was developed by adjusting the HO classification of total hip replacement
(THR) that was developed by Brooker in 197311,

As class III or IV HOs can limit the ROM of the implantation segment and may
influence the clinical outcomes of CDA, they are defined as severe HOs’. The
occurrence of severe HO in CDA ranges from 0% to 66.7%, and the overall prevalence
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Figure 1 Herniation of the intervertebral disc at the C4-C5, C5-C6, and C6-C7 levels.

is 17.0% (95% confidence interval). Because of clinical accessibility, image study is the
most common tool for follow-up. Hence, in this case, an image study was performed
and showed the ossification process evolving from early stage to mineralization and
maturation (Figures 5 and 6).

Some studies of HO have focused on morphology, location, and their relationship
to biomechanical stresses. HO is defined into three types resembling the spur
formation mechanism in the aging spinel''l. Type 1 is the endplate type in the
posterior that results from compressive force. Type 2 is the traction spur type found in
the anterior or posterior view as a result of traction force. Type 3 is the teardrop type
in the anterior position, and has no bony connection to the vertebral body.

Preventive measures include preventing unnecessary soft tissue traction and
trauma such as burring, milling, or keeling!.. In addition, the novel artificial disc with
a mobile core has neither “lift off” phenomenon nor spontaneous movement under
basic loading conditions!”, which may help to decrease micro-motion between the
artificial disc and the endplate.

Early detection can occur with a series image study during postoperative follow-
up. Plain radiographs are commonly the first imaging type used to detect HO, due to
their low cost, accessibility, and dynamic view for functional tests. CT and MRI are
needed in some cases, especially for final diagnosis. Technetium-99 bone scans can
detect HO earlier than radiographs, but are limited by their cost and non-specificity to
the inflammatory diseasel'].

The most common and effective treatments for HO are NSAIDs and radiotherapy
(RT). NSAIDs are efficacious in HO prophylaxis and can be used routinely for
postoperative pain control. For indomethacin, a representative non-selective NSAID,
the recommended dose is 75 mg twice per day or 25 mg three times per day for three
to six weeks postoperatively!'!l. Non-selective cyclooxygenase (COX)-1 and COX-2
inhibitors were found to have the same effect in HO prevention.

Cervical RT to prevent HO is not a common treatment. After THR, for example, HO
is reported to range from 5% to 90%, with the prevalence after RT decreasing to 25%.
Both preoperative and postoperative RT were found to have the same effectiveness as
THR. Studies demonstrated no difference between NSAIDs and radiation in
preventing HO (8%-22.2%) by the random-effects model®.

The underlying pathophysiological mechanisms of HO are still to be investigated.
One theory is that HO results from osteoprogenitor cells pathologically induced by an
imbalance in local or systemic factors!'”l. A transient increase in the biochemical
markers of bone turnover and development of HO after THA, particularly the
biochemical markers for osteoblast and osteoclast activity, has been suggested, as
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Figure 2 Postoperative cervical radiographs in the dynamic (flexion and extension) and anteroposterior
views. AP: Anteroposterior.

these changes are greater in patients who develop HO than in those who do not!'"l.
The conversion of progenitor cells into osteogenic precursor cells is affected by
oxygen tension, pH, the availability of micronutrients, and mechanical stimulil".
Single nucleotide polymorphisms (SNPs) of the beta2-adrenergic receptor gene are
associated with an increased risk of HO; however, SNPs in the genes of Toll-like
receptor 4 and complement factor are associated with a decreased risk of HOU®l.
Leptin receptors and beta2-adrenergic receptor mRNA expression in brain injury may
also be related to HO!""l. In addition, neurogenic HO is a potential sequela of spinal
cord injury or head injury.

The mechanism of HO formation after CDA is likewise unknown. In our patient,
severe HO developed after the first CDA operation with Bryan discs over the C4-C5
and C5-C6 levels; however, no HO developed after the second operation with CDA
over the C3-C4 level with Baguera C disc and after the first operation of interbody
fusion over the C6-C7 level with PEEK cage. We postulate possible mechanisms to
explain the phenomenon in this case. The CDA procedure is similar to creating two
fracture fragments between two vertebral bodies. The endplates of the upper and
lower vertebral bodies are cut and intervertebral disc tissue is excised, creating a
phenomenon like a fracture gap in both ends. The structural support for upper and
lower vertebral body stability is destroyed under conditions like a broken bone.
Interbody fusion with a cage or a structural bone graft promotes bone fusion between
two vertebral bodies to act biologically like a bone union. The stability of two
vertebral bodies is greater in a cage or structural bone graft than with ADR.
Secondary bone healing will be seen more in clinical follow-up of ADR cases than in
cases with cage or structural bone grafts. For this reason, the ADR case is more likely
to have HO, which acts biologically like a secondary bone healing process to provide
stability for two unstable vertebral bodies. This process may explain why HO is more
severe at the Bryan disc level compared with the PEEK cage level. Also, the
mechanism of HO formation could be related to the transient joint instability after
arthroplasty surgery due to damage to the soft tissue, such as the capsule, cartilage, or
ligaments around or within the joint. To prevent movement around the joint after the
operation, a signal pathway may be triggered to promote osteoblast or osteoclast
activity, starting a chondrogenesis or osteogenesis process around the surgical site. In
addition, the Baguera C disc is a lower profile prosthesis and produces less soft tissue
damage than the Bryan Disc during the surgical procedure. Another reason may be
related to the characteristics of seronegative spondyloarthritis itself, since peripheral
extra-articular enthesitis is a clinical hallmark of seronegative spondyloar-
thropathies”'l. In this unique case, we can exclude surgeon or patient factors as
influencing the HO formation.

CONCLUSION

In this case, the severe traction spur type HO occurred after CDA with Bryan discs
and matured in the second year after the operation. However, HO did not occur in the
fusion level, nor in the CDA with Baguera C disc. Although this patient had severe
HO with seronegative spondyloarthritis, ADR is not an absolute contraindication for
seronegative spondyloarthritis. Based on the second operation experience, the
avoidance of unnecessary soft tissue traction and trauma such as burring, milling, or
keeling during the operation and the prophylactic use of NSAIDs are mandatory to
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Figure 3 C3-C4 herniation of the intervertebral disc with spinal cord compression in the fourth year after the operation.

prevent HO formation.
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Figure 4 Initial X-rays at four years after the motorcycle accident. Left: Shiny corner sign, a sclerotic margin of the T-L vertebral body corner, compatible with
seronegative spondyloarthropathy; Right: Bone sclerotic change in the bilateral sacroiliac joint, compatible with bilateral sacroiliitis, grade I.
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Figure 6 Cervical computed tomography images showing anterior spur formation without spinal canal stenosis. February 2014: 1.5 years after the first
operation; August 2016: 4 years after the first operation; September 2017: 1 year after the second operation.
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