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ABSTRACT

Intervertebral disc calcification is rare in the pediatric population and is
associated with sudden neurological manifestations. Although commonly
symptomatic, conservative management yields excellent prognosis in the
vast majority of cases. The following case illustrates the finding of
intervertebral disc calcification in a patient with vertebral body segmentation
anomaly consistent with Klippel-Feil Syndrome. As both entities are
associated with potential neurological sequelae, this case of coexistent
pathologies highlights the importance of recognizing the potential presence
of intervertebral disc calcifications in pediatric Klippel-Feil Syndrome

patients.

CASE REPORT

CASE REPORT

An 8-year-old male with recently diagnosed Klippel-Feil
Syndrome (KFS) presented with acute onset of non-traumatic
neck pain radiating to the left upper extremity and
accompanied by paresthesias. Neurological exam was
unremarkable for a focal neurologic deficit. Non-contrast CT
of the cervical spine (5.2 mGy) demonstrated non-
segmentation anomaly at the C6-C7 level consistent with KFS.
In addition, there were multilevel intervertebral disc
calcifications and a large ossified ventral epidural component
within the spinal canal at C4-C5, representing ossification of
the posterior longitudinal ligament (OPLL). This contributed
to severe spinal canal stenosis and encroached on the left C4-
CS5 neural foramen, consistent with the patient’s left sided C5
radiculopathy.
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DISCUSSION

Etiology & Demographics:

Intervertebral disc calcification (IVDC) is a rare condition
of unknown etiology in the pediatric population, thought to be
an underlying inflammatory process secondary to a recent
infectious or traumatic trigger [1]. Overall incidence is low,
with a recent literature review from 1997 to 2017 finding 50
cases of IVDC in pediatric patients ranging in age from 45
days to 16 years old [2]. Furthermore, no greater than 400
cases have been described since the first case report in 1924
[3]. The combination of 1IVDC with OPLL, as seen in the
patient above, is much less frequently encountered. Only 8
previous cases have been reported in the literature [4]. Overall,
a greater majority of pediatric IVDC patients are male and
average age of presentation is 8 years old [2].

Cole et al.

WO09'SASB)ATO[OIPRY MMM



Journal of Radiology Case Reports

Pediatric Radiology:

Imaging Findings of Intervertebral Disc Calcification:

On CT images, oval shaped calcifications are typically
seen in the intervertebral disc nucleus pulposus, rather than the
annulus. Furthermore, calcifications are usually seen at one
level in the cervical spine. Signal intensity of pediatric IVDC
on MR imaging can be hypointense at both T1 and T2.
Additionally, changes in signal intensity can be seen in the
marrow of adjacent vertebral bodies. While some patients may
have resolution of calcification on follow up imaging, residual
changes found include persistent disc calcification, flattening
of the vertebral body, and osteophytes [5].

Differential Diagnosis:

The differential diagnosis for this entity includes calcium
pyrophosphate dihydrate disease/pseudogout,
ochronosis/alkaptonuria, amyloidosis, osteochondroma, and
osteoma.

In contrast to pediatric IVDC, the calcifications seen in
ochronosis/alkaptonuria and amyloidosis are usually found in
multiple levels throughout the spine [6].

While calcium pyrophosphate dihydrate
disease/pseudogout can be associated with single level
intervertebral disc calcifications, such calcifications are
usually extensive and can result in destruction of the
intervertebral disc [7].

Osteochondromas are benign bone lesions arising from
the epiphyseal growth plate. Though commonly found in the
long bones, the spine can be affected. On CT, the lesion
classically involves continuity between the cortex and
medullary region of the bone [8]. Osteochondromas seen on
MR imaging typically have mixed signal characteristics
depending on the overall size of the lesion, and amount of
calcification and marrow within the lesion [9].

Osteoid osteoma, another benign spinal lesion, is typically
seen at the posterior of the vertebral column [10]. On CT,
osteomas are seen as a lytic lesion with centralized
calcification and a surrounding sclerotic rim. Osteomas are
heterogenous on MR imaging, however, there may be
inflammation seen in adjacent structures [11].

Treatment & Prognosis:

Pediatric 1VDC has a favorable prognosis, with most
cases having excellent neurological outcomes with
conservative management only. Such management includes
bed rest, analgesics, physical therapy, and cervical orthosis
[12]. Furthermore, follow up imaging on many of these
pediatric patients demonstrates complete or near-complete
resolution of the disc calcifications [13-15]. Adult KFS
patients are known to have higher rates of cervical spine
degeneration compared to the general population [16]. With
regard to pediatric KFS patients, a prior case report described
IVDC that only occurred between fused spinal segments. The
authors proposed that calcification was related to vertebral
fusion, possibly due to lack of normal mechanical stress
between the fused vertebrae [17]. Additionally, the presence
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of OPLL, as seen in the patient above, has been noted in
patients with congenital cervical fusions. The formation of
OPLL may be an adaptation to increased adjacent level
mechanical stress [14]. Recognition of the potential for IVDC
in pediatric KFS patients is important, as it can impact
diagnosis and treatment of symptoms. As emphasized
previously, IVDC has an excellent prognosis with
conservative management. Only rare cases consisting of
severe, progressive neurological compromise require surgical
intervention [17]. A recent review of the literature found only
20 cases of pediatric IVDC requiring surgical intervention
[18]. The patient above was managed conservatively with pain
control and physical therapy. He was discharged with
outpatient neurosurgery follow up.

TEACHING POINT

Pediatric  Klippel-Feil Syndrome (KFS) patients may
potentially have coexistent Intervertebral Disc Calcification
(IVDC). Recognition of the potential for IVDC in KFS
patients is important, as it can impact diagnosis and treatment
of symptoms.
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FIGURES

with intervertebral disc

Figure 1:
calcification and Klippel-Feil Syndrome

8-year-old male

Findings: Axial view demonstrates ossified posterior
longitudinal ligament at C4-C5 contributing to severe left-
sided spinal canal stenosis and encroachment on the left C4-
C5 neuroforamen as indicated by the arrow

Technique: Phillips Ingenuity CT, 332 mAs, 100 KVp, helical
0.9mm axial slices, non-contrast
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Figure 2: 8-year-old male with intervertebral disc
calcification and Klippel-Feil Syndrome
Findings: Coronal view demonstrates arrows indicating

intervertebral disc nucleus pulposus calcification at C3-C4 and
C4-C5

Technique: Phillips Ingenuity CT, 332 mAs, 100 KVp, helical
0.9mm axial slices, non-contrast
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Figure 3: 8-year-old male with intervertebral disc
calcification and Klippel-Feil Syndrome

Findings: Sagittal view demonstrates C3-C4 and C4-C5
intervertebral disc nucleus pulposus calcification and an arrow
indicating ossified posterior longitudinal ligament dorsal C4-
C5

Technique: Phillips Ingenuity CT, 332 mAs, 100 KVp, helical

0.9mm axial slices, non-contrast
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Figure 4 (left): 8-year-old male with intervertebral disc
calcification and Klippel-Feil Syndrome

Findings: Additional sagittal view demonstrates left-sided
mild, incomplete vertebral body and posterior elements
segmentation of C6-C7 as indicated by the arrow consistent
with KFS

Technique: Phillips Ingenuity CT, 332 mAs, 100 KVp, helical
0.9mm axial slices, non-contrast

Etiology Unknown etiology, thought to be an underlying inflammatory process secondary to a recent infectious or
traumatic trigger.
Incidence 50 cases reported in the literature from 1997 to 2017. No more than 400 cases total since first case report

in 1924.

Gender Ratio

Greater prevalence in male patients.

Age Predilection

Average age is 8 years old.

Risk Factors

Trauma or infection can be a predisposition; however, many cases are found incidentally.

Treatment Conservative management for the majority of cases, with surgery only needed for patients with evidence
of myelopathy.

Prognosis Favorable, many patients have complete resolution of symptoms.

Findings on Lesions are typically seen in the cervical spine, with one level affected. Oval shaped intervertebral disc

Imaging nucleus pulposus, rather than annulus, disc calcifications are found on radiographs and CT imaging. Signal

intensity of calcifications on MR imaging can be hypointense at both T1 and T2. Additionally, changes in
signal intensity can be seen in the marrow of adjacent vertebral bodies. While some patients may have
resolution of calcification on follow up imaging, residual changes found include persistent disc
calcification, flattening of the vertebral body, and osteophytes.

Table 1: Summary table for intervertebral disc calcification in the pediatric population.
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disease/Pseudogout

Calcium pyrophosphate dihydrate | Radiograph and CT: extensive, often destructive, intervertebral disc calcification

Ochronosis / Alkaptonuria

Radiograph and CT: multilevel intervertebral disc calcification

Amyloidosis Radiograph: multilevel intervertebral disc calcification

Osteochondroma Radiograph and CT: continuity between the cortex and medullary region of the bone
MR: mixed signal characteristics depending on the overall size of the lesion, and amount
of calcification and marrow within the lesion

Osteoma CT: lytic lesion with centralized calcification and a surrounding sclerotic rim
MR: heterogeneous lesion with possible inflammation in adjacent structure

Table 2: Differential diagnosis table for intervertebral disc calcification in the pediatric population.

ABBREVIATIONS

IVDC = Intervertebral disc calcification
KFS = Klippel-Feil Syndrome
OPLL = Ossification of the posterior longitudinal ligament
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