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Abstract

Purpose Acute paraplegia due to thoracic intervertebral
disc protrusion and calcification is rare. The purpose of this
study was to report two cases with acute paraplegia due to a
calcified thoracic disc prolapse, and discuss its clinical
diagnosis and surgical treatment with literature reviews.
Methods These two cases were verified by patient his-
tory, physical examination, laboratory examination, CT
and MRI studies, and pathological findings.

Results CT scan revealed disc calcification and protru-
sion at the T11-12 level in case 1 and at the T10-11 level
in case 2, respectively. MRI images revealed severe spinal
cord compression with a hyperintense central core and
surrounding hypointense area in two cases, which were
directly connected to the calcified intervertebral nucleus
pulposus. Pathological examination revealed calcium
deposition. Patients underwent discectomy followed by
interbody fusion, and satisfactory therapeutic outcomes
were obtained.

Conclusions We suggest that decompression surgery
should be carried out as early as possible for patients with
early spinal myelopathy or paraplegia caused by a calcified
protruded disc.
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Introduction

Intervertebral disc calcification (IDC) represents a common
incidental finding on radiographic examinations. Previous
studies have shown that the prevalence of IDC in the
general adult population accounts for 5 and 6 % of chest
and abdominal radiographs, respectively [1, 2]. Calcifica-
tion occurs predominately at the cervical spine, followed
by the thoracic and lumbar spine. Thoracic disc herniation
is relatively uncommon, and has an incidence of approxi-
mately one case per million of habitants per year [3].
Thoracic disc herniation usually occurs in the lower third
of the thoracic spine. Majority of posterior thoracic disc
herniations are quite small and clinically insignificant [4].
Acute paraplegia due to intervertebral disc protrusion and
calcification is even rarer. In this study, we describe two
cases of acute paraplegia in adults due to spinal cord
compression caused by calcified and herniated thoracic
discs, and discuss its clinical diagnosis and surgical treat-
ment with literature reviews.

Case reports
Case 1

A 57-year-old male presented with back pain for 40 days,
bilateral lower extremity numbness and weakness for
20 days, and bowel or bladder incontinence for 5 days.
Physical examination revealed a diminished sensation
below the Ty, level, bilateral lower extremity paraplegia
(muscle force for zero level), diffuse hyperreflexia (patellar
jerk and Achilles tendon reflex for ++4+4), and positive
Babinski signs. Laboratory examination revealed that ery-
throcyte sedimentation rate (6 mm/h), hemogram
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Fig. 1 CT scan reveals disc calcification and protrusion at the Ty;_;, level (a, b). MRI images reveal severe spinal cord compression with a
hyperintense central core and surrounding hypointense area, which are directly connected to the calcified intervertebral nucleus pulposus (c, d, e)

(129 mmol/L), calcium (2.21 mmol/L), C-reactive protein
(0.93 mmol/L), creatinine (68 pmol/L), and blood urea
nitrogen (5.47 mmol/L) were within normal limits. Com-
puted tomography (CT) confirmed nucleus pulposus cal-
cification with posterior central herniation within the disc
space at the Ty,_;, level (Fig. la, b). MRI revealed severe

spinal cord compression at the T;;_;, disc level from an
anterior lesion, in which there was a hyperintense central
core and surrounding hypointense area (Fig. 1c—e). A cal-
cified thoracic intervertebral disc with herniation was ini-
tially determined. The patient underwent discectomy by
means of a posterior transfacet approach, followed by
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interbody fusion with instrumentation. Using a small cur-
ette and a pituitary rongeur, the calcified portion of the disc
was easily removed in a piecemeal fashion. The remaining
calcified substance was removed by continuous irrigation
and suction. Intraoperative findings were as follows. The
calcified herniated disc was like a semisolid-toothpaste
(Fig. 2). Pathological examination revealed degenerative
fibrocartilage and calcium deposition. Figure 3 shows a

Fig. 2 The calcified disc was removed

2-year follow-up conventional radiograph. The patient did
not reveal any substantial functional change after surgery
and during the follow-up period (e.g., muscle force,
hyperreflexia, Babinski signs).

Case 2

A 53-year-old male presented with back pain for 2 months,
bilateral lower extremity paraplegia, and bowel or bladder
incontinence for 15 days. The patient received conserva-
tive treatment at a local hospital before he was admitted to
our hospital. Upon admission to our hospital, the patient
presented with chief complaints of back pain. Physical
examination revealed bilateral lower extremity paresis
below the T, level, bilateral lower extremity paraplegia
(muscle force for zero level), and diffuse hyperreflexia
(patellar jerk and Achilles tendon reflex for ++4-+) with
positive Babinski signs. Erythrocyte sedimentation rate
(7 mm/h), hemogram (126 mmol/L), calcium (2.2 mmol/
L) and C-reactive protein (1.53 mmol/L), creatinine
(49.8 umol/L), and blood urea nitrogen (3.17 mmol/L)
were all normal. CT revealed a high-density mass at the
Tyo_1; disc level (Fig. 4a), and MRI revealed severe spinal
cord compression with a hyperintense central core and
surrounding hypointense area at the Tjo_;; disc level

Fig. 3 Two-year follow-up reveals intervertebral fusion
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Fig. 4 CT scan confirms disc calcification and protrusion at the T;y_;; level (a). MRI images reveal severe spinal cord compression with a
hyperintense central core and surrounding hypointense area, which are directly connected to the calcified intervertebral nucleus pulposus (b, ¢)

(Fig. 4b, c). The diagnosis was intervertebral disc calcifi-
cation and protrusion, and the patient underwent discec-
tomy through transversoarthropediculectomy via bilateral
posterolateral approach and interbody fusion with instru-
mentation. Intraoperative findings were similar to “Case
17, in which the calcified disc was also like a semisolid-
toothpaste. Pathological examination revealed calcium
deposition. A 6-month follow-up conventional radiograph
was obtained (Fig. 5). The patient completely recovered

after 6 months of follow-up (e.g., sensation, muscle force,
hyperreflexia, and Babinski signs).

Discussion

Imaging studies and determining the real hardness of the

calcified protruded disc by intraoperative palpation were
interesting, and provided good suggestions for the surgical
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Fig. 5 Six-month follow-up reveals the complete removal of calcification and herniation. Arrows bone mass shadows

management of future similar cases. In this study, the
calcified protruded disc in these two cases appeared to be
hard on CT images, and MRI confirmed severe spinal cord
compressions with a hyperintense central core and sur-
rounding hypointense area. Surgical intervention through
anterior or posterolateral approaches was the only option
for these two cases. The structural feature contraindicating
a posterolateral approach to a central disc herniation was
defined as “ossification”. Therefore, it is difficult to con-
firm if thoracic herniation is calcified but not ossified, since
the posterior approach is very dangerous for an ossified
herniated disc. Patients in this study were evaluated by
experienced surgeons before surgery. The decision to per-
form a posterior approach was based on the following
preoperative imaging findings: (1) changes in intervertebral
disc space height in calcified herniated discs are not
obvious; (2) preoperative images of calcified herniated
discs display a protruded intervertebral disc with a clear
edge (ossified intervertebral disc herniation would show an
unclear edge). Intraoperative findings confirmed that the
calcified protruded disc was semisolid, and was easily
removed via posterolateral approach.

Before surgery, attention should be given to the hardness
of the calcified protruded disc, as it is very important for
surgical planning and subsequent resections. In some cases,
it shows high-signal intensity on T1-weighted MRI [5-8].
Interestingly, we observed that the calcified intervertebral
discs in these two cases were semisolid, and had a tooth-
paste-like consistency [9, 10] by palpation. In clinical
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practice, morphological features for differentiating the
hardness of calcified discs are obvious in imaging studies.
However, real hardness of a calcified disc could not be
accurately assessed by signal density on CT or MRI. The
clipper-built contour of the calcified protruded disc usually
indicates that the mass is soft or semiliquid, rather than a
hard bone-like mass. Thus, we recommend that decom-
pression surgery should be carried out as early as possible
for patients with early spinal myelopathy or paraplegia due
to a calcified protruded disc. In our series, the surgical
procedure was smoothly performed beyond expectations,
because the calcified disc was semisolid instead of having a
hard bone-like mass. Moreover, sporadic calcified disc
tissues were well flushed out by continuous irrigation and
suction.

The etiology of calcifying tendinitis of the rotator cuff
was the crystal deposition of calcium pyrophosphate
dihydrate, which is occasionally observed in cervical and
lumbar regions, and is rarely observed in the thoracic spine
[11, 12]. At present, the exact mechanism of calcium
deposits remains unclear. However, the development of
this disease was based on calcium deposits. After long
periods of stable calcium deposits, a phase of spontaneous
liquefaction, inflammatory response, and granuloma for-
mation may occur during the spontaneous resolution of
these deposits. Acute pain may occur during this process,
and eventually progress to tendinitis, which may inversely
aggravate the pain. In this study, the mechanism of the
thoracic disc calcification remains unclear. Its mechanism
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may be similar to the development of calcifying tendinitis
of the rotator cuff. It could be assumed that calcification
can develop after long periods of stable calcium deposits in
the thoracic intervertebral disc. During this stage, no clin-
ical symptoms can be observed. Thereafter, a series of
spontaneous liquification and inflammatory response
damaged the fibrous rings, and eventually resulted in tho-
racic disc herniation and severe neurological symptoms.
The two patients in this study did not report any shoulder
discomfort; thus, the examination program for calcifying
tendinitis of the rotator cuff was not conducted. No calci-
fication or calcium deposits were found on other parts of
the body of the two patients. Therefore, this hypothesis
remains to be confirmed.

Paolini et al. reported two cases with misleading imag-
ing appearances of protruded lesions [12]. High-density
protruded lesions were observed on CT scans, while there
was a lack of signal on TI- and T2-weighted MRI
sequences. In our cases, the imaging appearance of the
protruded lesions was similar to these previous cases. The
distinctive finding in our two cases was the relative high-
signal intensity of the middle part of the protruded lesions,
compared to the marginal part of the protruded lesions. In
addition, we observed that the free nucleus pulposus tissue
during surgery was like a semisolid-toothpaste with a
smooth, lentiform and round shape, which could be com-
pletely removed after flushing with wash water. All these
findings confirmed intervertebral disc calcification and its
liquid appearance, and further supported the above
hypothesis. Thus, preoperative qualitative diagnosis of
protruded lesions is very important, because it may affect
the planning of surgical regimens. However, further studies
are warranted.

Spinal canal width in the thoracic vertebrae was extre-
mely minimal. The thoracic spinal cord would account for
a large proportion of volumes in the spinal canal. Once
anterior or posterior compression occurs, cushion space of
the thoracic spinal cord would be very small. Thus, spinal
cord compression would progress if decompression surgery
is not timely performed, which would inevitably cause
spinal cord injury. Therefore, we suggest that decompres-
sion surgery should be carried out as early as possible for
patients with early spinal myelopathy or paraplegia caused
by a calcified protruded disc. The number of the cases in

this study was small, and long-term curative effects need to
be followed up.
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