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[ 4 Case Report

Acute Calcific Discitis or Symptomatic Calcified Schmorl’s Node of the
Upper Thoracic Spine in an Adult: A Case Report and Literature Review

Abstract

We describe a patient with acute calcific discitis following symptomatic Schmorl’s node (SN) of
upper thoracic spine. A 28-year-old female suffered from sudden severe pain in mid-thoracic, left
scapular area, radiating to her chest. Plain radiography of the thoracic spine showed calcification
in T3—4 intervertebral disc space. Computed tomography (CT) scan and magnetic resonance
imaging (MRI) of the spine demonstrated calcification of the T3—T4 nucleus pulposus, migrating into
the inferior of T3 vertebral body with reactive bone marrow edema. By conservative treatment with
multidrug therapy, the pain subsided and disappeared in 3 months. Follow-up CT scan and MRI of
the thoracic spine confirmed complete resolution of calcified SN and reactive bone marrow edema.

Keywords: Acute calcific discitis, adult, spontaneous regression, symptomatic Schmorl’s node,

upper thoracic spine

Introduction

Schmorl’s nodes (SNs) are protrusions
of nucleus pulposus or intervertebral disc
tissue through gap or weakening of the
cartilaginous endplate and subchondral
bone into the adjacent vertebral body. Most
SNs affect the inferior endplate adjacent to
the nucleus pulposus. Common locations of
SNs were lower thoracic and upper lumbar
spine.l!! Calcific discitis with intervertebral
migration is one kind of findings of the
several faces of SN.[23!

Calcific discitis was characteristic by
central calcification confined within the
nucleus pulposus distinguish from the
more common degenerative intervertebral
disc calcification, involving primarily the
annulus fibrosus with low regression rate of
hard herniated disc.™! Adult calcific discitis
is much less frequently reported than
pediatric calcific discitis. Most previously
studies reported this adult condition located
at middle or lower thoracic spine.*¢% We
describe a young female with spontaneous
regression of the calcification of nucleus
pulposus following acute symptomatic
calcified SN. To the best of our knowledge,
our patient is the first report of acute
calcific discitis in the upper thoracic spine.
We also review the literature of calcification
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of nucleus pulposus and/or calcific discitis
in adult patients.

Case Report

A 28-year-old female, during her neurology
residency training program, had experienced
and suffered from several episodes of heavy
pain at both shoulder blades, left more than
the right side. The pain was usually worse
during her activities and relieved by lying
down. The initial diagnosis was myofascial
pain syndrome, treated by physiotherapy.
Three months later, the patient was admitted
to Prasat Neurological Institute following
sudden severe pain in mid-thoracic, left
scapular area, radiating to her chest in 1 day
morning. The patient felt like her upper back
splitting and tightness around her back and
chest above nipple line. She was unable to
get up from her bed secondary to pain with
pain score of 10/10. The pain was increased
by coughing or deep breathing. She had
no underlying disease, and any trauma or
obvious precipitating event prior to the onset
of these symptoms. No muscle weakness or
bowel/bladder dysfunction was complained.
On neurological examination, there was
no any neurological deficit. Sensory was
intact. The results of laboratory findings
were within normal limits. On the same
day of acute severe pain, plain radiography,
magnetic resonance imaging (MRI), and
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computed tomography (CT) scan of the thoracic spine were
performed, respectively. Plain radiography of the thoracic
spine showed calcification in T3-4 intervertebral disc
space [Figure la]. MRI of the thoracic spine demonstrated

and hyperintensity on T2-weighted image of whole T3
vertebral body with vivid enhancement, representing with
bone marrow edema. No abnormal paravertebral soft-tissue
involvement was found [Figure 1b-f]. Subsequent CT scan

of the thoracic spine also disclosed calcification of the T3—4
nucleus pulposus, migrating through the inferior endplate
of T3 vertebral body [Figure 2]. Her severe pain was
controlled with intravenous parecoxib sodium 40 mg twice
a day for 3 days. The pain was also treated with multidrug
therapy, including etoricoxib 90 mg once a day, pregabalin

marked hypointensity on T1- and T2-weighted images
without enhancement of a well-defined lesion in T34
intervertebral disc space, indicating calcification of
nucleus pulposus, protruding into T3 vertebral body.

There was diffuse hypointensity on T1-weighted image

Figure 1: Lateral view of plain radiography of the thoracic spine (a) shows calcification of the nucleus pulposus in the T3-4 intervertebral disc space
(arrow). Sagittal T2-weighted image of the cervical and upper thoracic spine (b) reveals marked hypointense lesions at the T3-4 intervertebral disc and T3
inferior endplate. Coronal (c) and sagittal (d) T2-weighted image with fat suppression of the thoracic spine nicely demonstrate a well-defined hypointense
lesion at the nucleus pulposus of T3-4 intervertebral disc protruding into the T3 inferior endplate, and diffuse hyperintensity of marrow edema within the
T3 vertebral body, particularly around the inferior endplate. Sagittal T1-weighted image of the thoracic spine (e) also shows marked hypointensity of the
T3-4 intradiscal lesion. There are intense and moderate enhancement of the T3 body on the post-contrast sagittal T1-weighted image with fat suppression
(f). No enhancement of the T3-4 intradiscal lesion is noted
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Figure 2: Reformatted coronal (a), sagittal (b), and axial at the level of T3 vertebral body (c), and T3—4 intervertebral disc (d) computed tomographic images
of the upper thoracic spine demonstrate calcification of the T3—4 nucleus pulposus, migrating into adjacent T3 vertebral body through bony defect of T3
inferior endplate. Bony defect and mild sclerotic change of the affected T3 inferior endplate are noted

Figure 3: Follow-up computed tomography scans of the upper thoracic spine obtained 3 months after the onset of severe pain, reformatted coronal (a),
sagittal (b), and axial at the level of T3 vertebral body (c) and T3—4 intervertebral disc (d) images reveal significant resolution of intraosseous and intradiscal

calcification

75 mg twice a day, and tramadol 50 mg twice a day. She
was admitted for observation and discharged home 3 days
later with a pain score of 4-5/10. Subsequently, pregabalin
75 mg twice a day and tramadol 50 mg every 6 h as need for
pain had been maintained for controlling her residual pain.
Her recovery was uneventful, and the patient remained pain
free in 3 months later. Follow-up CT scan of thoracic spine,
obtained 3 months after the onset of severe pain, revealed
significant regression of calcification in T3 vertebral body
and T3-4 intervertebral disc space [Figure 3]. One year
after the onset of severe pain, follow-up MRI confirmed
resolution of calcified SN and disappearance of bone
marrow edema of T3 vertebral body [Figure 4]. Two years
of follow-up, the patient still had no recurrent pain.

Discussion

Logue!'” studied the plain radiography of the thoracic
spine of 100 cases and reported a 4% incidence of
calcification of the nucleus pulposus. Another study by
Ryan et al.," among 270 CT scans of the thoracic spine,
only 4 asymptomatic patients (1.5%) were diagnosed
incidental herniation of calcified nucleus pulposus. It most
often affected in the lower thoracic spine and middle-aged
Even though large calcified herniated disc
fragments produced severe spinal stenosis, few patients had
no neurologic symptoms.

woman.

We reviewed the published studies of calcification of nucleus
pulposus and/or calcific discitis in adults [Table 1].[1-10:12:26]
The collected data in this literature review included
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Figure 4: Follow-up magnetic resonance imaging obtained 1 year after the onset of severe pain, sagittal T1-weighted (a), T2-weighted (b), sagittal (c),
and coronal (d) T2-weighted with fat suppression images confirm resolution of calcified Schmorl’s node and disappearance of bone marrow edema in

T3 vertebral body

demographic data (i.e., gender and age of the patient),
level of involving spine, symptoms of patient, location or
extension of calcified disc, probably precipitating event, the
presence of bone marrow edema on MRI, the occurrence
and follow-up time of spontaneous regression, treatment,
and outcome of patient.

From the literature review, there were 38 cases, including
our one case, with 48 levels of calcified nucleus pulposus.
25 (65.8%) females and 13 (34.2%) males with mean age
46.5, range 21-68 years, were included in this review. Thirty
patients were involved in single level and eight patients were
involved in in multiple level. One patient was associated with
thalassemia. Of 38 patients, the calcified nucleus pulposus
was located at upper spine (our case) in 1 case, middle or
lower thoracic spine between T6 and T12 in 32, cervical
spine in 1, thoracolumbar spine in 2, and lumbar spine in
2. Most symptoms of patients were acute or nonacute pain
and/or myelopathy. Two patients with calcifications were
found incidentally. Symptomatic calcified discs can extrude
into spinal canal in 20 cases, intervertebral foramen in 3,
and intraosseous vertebral body (SN) in 11. Four calcified
nucleus pulposus was located within intervertebral disc
space. Extension anteriorly behind anterior longitudinal
ligament with intravertebral migration was reported in one
case. Eight patients had probably precipitating event before
symptoms. MRI of the spine demonstrated bone marrow
edema in 9 symptomatic SNs. With follow-up time ranged
from 20 days to 5 years, spontaneous regression of calcified
nucleus pulposus occurred in 20 cases. Open or percutaneous
biopsy was performed in three cases. Eleven cases were
treated with decompressive laminectomy with removal of the
calcified disc. Despite initial severe symptoms, most patients
had good outcomes.

The etiology of acute calcific discitis remains unknown.
Acute calcific discitis or calcified nucleus pulposus in

children, unclear exact etiology but well-known clinical
syndrome, is relatively rare. It typically occurred at the
level of the cervical spine in the aged range between 5
and 10 years old with an apparent male predominance.
Multilevel disc calcifications are frequently found up
to 30%-40%. The presentation includes neck pain,
torticollis, fever, and/or elevated levels of serum
inflammatory markers. Remission of symptoms following
rapid resolution of herniated calcified nucleus pulposus
is common within a few days or weeks. The prognosis
is excellent. Most pediatric patients can be treated
conservatively with favorable outcome. Proved surgically,
the calcified nucleus pulposus has pliability or soft
toothpaste-like consistency.!>71620]

In our case, we demonstrate an adult patient with acute
symptomatic calcified SN of T3—4 level associated with
reactive bone marrow edema of T3 vertebral body. With
conservative treatment, this calcification spontaneously
regressed in 3 months. Similarly, Nogueira-Barbosa et al.l%
reported a 40-year-old man with symptomatic calcified SN
at the level of T9-10, and demonstrated the adjacent
reactive bone marrow edema in the T9 vertebral body. The
pain subsided and entirely disappeared in 20 days, and
spontaneous calcification resorption was confirmed by plain
radiography.

Bone marrow edema of adjacent vertebral body, seen
as low-signal intensity on TIl-weighted images and
high-signal intensity on T2-weighted images with marked
enhancement after gadolinium administration may be
misinterpret as infectious, neoplastic, or other inflammatory
disease, leading to unnecessary biopsy.l!! Interestingly, our
literature review revealed that all patients with calcified
nucleus pulposus having bone marrow edema, including
our case, occurred in lesions extruded into adjacent
vertebral body, i.e., SN.[I71317241 Therefore, we agree with
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previously studies that the diffuse bone marrow edema
of vertebral body caused by intraosseous fracture from
the calcified SN following by the healing process that
inflammation and edema decreased progressively."” The
recognition of a defect or disruption of the endplate defect
on plain radiography or CT scan is the key for the correct
diagnosis.!'*1517 In addition, the lack of paravertebral
soft-tissue swelling and the sparing of the disc are also
imperative finding for the diagnosis. The sclerotic changes
of the adjacent endplates result from an osteoblastic reaction
in marrow.” Radionuclide bone scanning frequently
demonstrates focal increased uptake of radionuclide in the
affected vertebral body due to osteoblastic activity.[:6.7-1415]

Lipson and O’Connell™ reported a 47-year-old woman
with acute back following heavy lifting. Three months
after acute initial symptoms, plain radiography, CT scan,
and incomplete study of MRI of the thoracic demonstrated
calcification of the nucleus pulposus at the level of
T11-12, ill-defined sclerotic response surrounding a
round lytic lesion in the body of T11, and low-signal
intensity on Tl-weighted images in the lower left half
of the TIl vertebral body. In addition, a radionuclide
bone scan also revealed a focal area of increased activity
involving the T11 body. Open biopsy of the T11 vertebral
body was performed, and pathological examination with
polarized light showed morphologically typical of calcium
hydroxyapatite. Previously mentioned, this patient should
be diagnosed as symptomatic SN. They postulated that the
crystals are actively resorbed by the inflammatory cells and
stimulate osteoclast activity, producing the large lytic defect
on CT scan. Atypical findings of images, sclerotic changes
surrounding a lytic lesion, may represent spontaneous
regression of herniated calcific fragment corresponding to
CT scan obtained 3 months after acute pain in our case.

Previously studies demonstrated symptomatic calcified
herniated disc following preexisting nucleus calcification.
Smith®!  reported a middle-age woman with acute
symptomatic calcified SN following 10 years previously
identification of the calcification of the nucleus pulposus
at the lower thoracic spine. Ahmad et al.?" also reported
a new herniation of the previously identified nonherniated
calcified disc at the level of T7-8 after a slip and fall, while
the previously seen a large calcified herniation at the level
of T6-7 spontaneously regressed in 2 years. Compare to
subsidence of cervical autologous cage in a biomechanical
cadaveric study, Sadek et al.**! proposed that intravertebral
migration may result from repeated axial cyclical loading
on an affected calcification of the nucleus pulposus, leading
to weakness of the endplate.

Spontaneous resorption of the herniated disc may relate with
neovascularization. In addition, inflammatory cytokines,
angiogenesis inducing factor, and matrix-degrading
enzymes play a crucial role during this process.*” Piccirilli
et all' reported a young female with spontaneous

regression of a thoracic calcified disc herniation that the
MRI showed an enhancement of its noncacified cranial part
mimicking a calcified meningioma, representing recruited
local blood vessels. A prolapsed calcified intervertebral
disc can be completely resorbed when there is the local
vascular response or restored blood flow accessing to the
lesion.??® The origin of small blood vessels seen in the
extruded disc is unclear. It may result from newly formed
blood vessels following disc extrusion or preexisting blood
vessels extruded with intervertebral disc tissue.*”’ On the
other hand, some studies found that symptomatic calcified
herniated disc totally regressed, while asymptomatic
calcified disc or intradiscal calcification was not absorbed
and still remained in place.*>!”!

Since 1964, with X-ray diffraction and electron microscope,
Taylor and Little!'" demonstrated hydroxyapatite crystal
deposits from surgical tissue of calcified nucleus pulposus
having a soft consistency. Due to the soft consistency of the
calcified disc material, even complete posterior extrusion
of a calcified disc with severe spinal cord compression,
some patients with calcific discitis can manifest
with asymptomatic, chronic symptoms, or gradually
progressive myelopathy.!'>! Xu et al.™ reported successful
conservative treatment in two adult patients, even with the
presence of early myelopathy from giant calcified discs.
Complete spontaneous resorption of giant herniated discs
occurred within 6 months after the initial presentation.
Another study by Harshavardhana et al.*>! demonstrated
spontaneous regression of a large symptomatic calcified
extruded thoracic discover 2’2 months. Recently, Oligane
et al.P® also disclosed spontaneous regression of a large
calcified thoracic disc extrusion with spinal cord edema
and signal changes on MRI in 8 months. In opposition,
giant calcified degenerative discs have hard consistency
and produce myelopathy, mostly treated with surgery.
Calcification process or deposition of thoracic discs may
originate from posterior longitudinal ligament, extending
into disc space and spinal canal.*

However, there was few cases of calcific discitis underwent
emergency surgery. Yue et al.”?! reported acute paraplegia
from severe lower thoracic spinal cord compression caused
by herniated calcification of the nucleus pulposus treated
by discectomy and spinal fusion in two adult patients.
They found that the calcified portion of the disc was like
a semisolid toothpaste and easily removed in both cases.
Hu et al.® also reported an adult patient with acute calcific
discitis, extending into spinal canal, producing severe
pain, and rapidly progressive myelopathy. Emergency
decompressive laminectomy and calcified disc removal
were performed, but this patient had incomplete recovery.

Similarly, acute calcific tendinitis in the rotator cuff tendon
of the shoulder, calcium hydroxyapatite crystal deposition
disease, spontaneously reabsorbed in the majority of cases
and can be treated first with conservative management. The
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average age of manifestation was between 30 and 50 years,
and woman commonly affected than man. MRI of the
shoulder also revealed edema around calcium deposits
in the resorptive phase. In acutely painful patients, the
calcium deposits tend to have semiliquid toothpaste-like
consistency.[!32

Conclusion

Acute calcific discitis in an adult is extremely rare. Similar
to pediatric calcific discitis, spontancous regression of the
calcified herniated nucleus pulposus in adult can occur in
the majority of cases. In cases of symptomatic SN with
adjacent marrow edema, the defect or disruption of the
endplate is the key for correct diagnosis, leading to avoid
the unnecessary invasive procedure. Conservative treatment
is the first line of the management, resulting in favorable
outcome.
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