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Abstract

Objective: Spinal involvement of glomus tumors is extremely rare. We herein present a case of

a spinal glomus tumor and reviewed the literature to identify the most effective surgical treat-

ment of spinal glomus tumors.

Methods: A 48-year-old man presented with a huge paravertebral space-occupying lesion. In this

report, we present the diagnostic process and surgical procedure in this case and review the

literature of glomus tumors with spine involvement.

Results: We suspected a primary diagnosis of neurilemmoma based on the imaging results;

however, the postoperative pathologic examination confirmed a glomus tumor. Considering

the size of the tumor and involvement of surrounding areas, we performed complete tumor

resection and unilateral fusion with pedicle screws at the T2 to T4 level. This unilateral approach

with fixation was less invasive than the standard open posterior approaches that are used when

one side of the spinal canal is intact without bony destruction.

Conclusions: Surgical resection is a suitable treatment for most symptomatic glomus tumors.

For most glomus tumors with spine involvement, total tumor resection with suitable internal

fixation and fusion is recommended.
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Introduction

Glomus tumors (GTs) are rare lesions that

are usually located in the distal extremities,

such as the subungual area and other soft

tissue sites. The incidence of GTs is report-

edly <2% among all soft tissue tumors.1

The incidence peaks in the third through

fifth decades of life.2 GTs with spine involve-

ment are extremely rare and can cause neu-

rological symptoms when the spinal cord or

nerve roots are compromised.1–3 These

tumors are generally benign, and clinical

observation may be reasonable. However,

complete surgical excision is the most

common treatment when neurological

symptoms arise.4 We herein report a rare

case of a GT in the thoracic spine and intro-

duce a minimally invasive surgical

approach. This report could provide a clin-

ical choice for treatment of spinal GTs.

Case report

A 48-year-old man with a space-occupying

lesion on a chest radiograph presented to

our hospital. The patient complained of

chest discomfort with intermittent back

pain. Physical examination revealed normal

limb strength and muscular tension and neg-

ative pathological reflexes. Computed

tomography (CT) revealed a hemispheric

soft tissue mass of 5.6� 3.8� 3.5 cm in the

third thoracic vertebra and paravertebral

region near the thoracic cavity (Figure 1

(a), (b)). The intervertebral foramen and

T3 vertebral body were obviously compro-

mised (Figure 1(c)). The tumor protruded

into the spinal canal through the left inter-

vertebral foramen, while the right side of the

vertebra was intact. Further examination by

thoracic magnetic resonance imaging (MRI)

showed a hemispheric large space-occupying

Figure 1. Computed tomography in the (a) coronal plane and (b) sagittal plane depicted a hemispheric soft
tissue mass compromising the intervertebral foramen and vertebral body. (c) The cross-sectional computed
tomography image showed that the tumor was accompanied by bone erosion.
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lesion that was isointense on T1-weighted
imaging and hyperintense on T2-weighted
imaging, located at the T3 to T4 level of
the spinal cord and paravertebral tissues
(Figure 2(a)–(c)).

Based on the CT and MRI results, the
tumor was most likely a benign lesion. The
primary diagnosis was suspected to be a
neurilemmoma in the thoracic spine. The
patient refused a CT-guided biopsy because
of concerns regarding the biopsy risk and
hospitalization costs and instead preferred
to undergo surgical resection. After the
patient had provided informed consent
and undergone preoperative preparation,
surgery was performed to remove the
lesion. After induction of anesthesia, the

left-side paraspinal muscles were dissected
along the left side of the spinous processes
until the left lamina and lateral costotrans-
verse joints from T2 to T4 were adequately
exposed. The left lamina was then removed
to open the spinal canal, and the left costo-
transverse joint of T3 was resected to
expose the tumor both inside and outside
of the spinal canal. The tumor body was
completely excised by a posterior and ante-
rior lateral approach, and unilateral pedicle
screws and rods were then instrumented at
the T2 and T4 levels.

Hematoxylin and eosin staining of the
postoperative specimen showed that the
tumor was composed of diverse-appearing
rounded cells with regular, round to ovoid

Figure 2. Thoracic magnetic resonance imaging indicated a dumbbell-shaped space-occupying lesion in the
(a) sagittal plane, (b) cross-sectional plane, and (c) coronal plane.
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individual nuclei and no significant nuclear
pleomorphism (Figure 3(a), (b)). The immu-
nohistology results showed that the tumor
was positive for smooth muscle actin,
CD34, and CD31; negative for S100,
CD68, and CD57; and had a Ki67-positive
rate of <5%. The final pathologic diagnosis

of a GT was confirmed. The patient under-
went 1 week of hospitalization after surgery,
and postoperative radiographic examination
showed stable internal fixation (Figure 4(a),
(b)). During the 18-month follow-up, the
patient showed no sign of recrudescence
and was satisfied with the treatment.

Figure 3. Representative pathological images of the surgically excised lesion. No mitotic figures were
captured in hematoxylin and eosin staining. (a) 40�. (b) 200�.

Figure 4. Postoperative thoracic radiographs showed unilateral pedicle screw fixation by (a) frontal and (b)
lateral projections. The right side of the thoracic spine was intact without destruction or instability.
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The study was endorsed by the Ethics
Committee of Union Hospital, Tongji
Medical College, Huazhong University of
Science and Technology. The patient pro-
vided informed consent to publish this
case report.

Discussion

GTs arise from glomus bodies, which are
commonly found in arterioles, anastomotic
vessels, and efferent veins.3 Generally, GTs
are small lesion in the distal extremities,
especially in subungual areas.5 GTs are usu-
ally derived from soft tissue, and spine
involvement is particularly rare. The inter-
vertebral foramen and spinal cord are com-
promised in some patients.4 When bony
structures are compromised, erosion and
lytic lesions may be observed.3,6 GTs may
be difficult to diagnose in deep sites and are
easily confused with neurilemmomas or
paragangliomas based on imaging find-
ings.1,7 We reviewed the English-language
literature of GTs with spine involvement
(Table 1).

GTs were regarded as benign lesions in
most previously reported cases, and patients
without obvious symptoms underwent clini-
cal observation. However, some reports
described malignant GTs.8–11 Folpe et al.9

studied 52 unusual GTs that were considered
atypical or malignant and statistically ana-
lyzed the risk factors for such GTs. The
authors proposed that malignant GTs may
be associated with a deep location, size of
>2 cm, or atypical mitotic figures.9 In the
present case, a huge tumor (>2 cm) was
found in a paravertebral location near the
thoracic cavity. Even if the tumor had been
considered benign according to the imaging
examination results, the tumor shared some
features with atypical GTs. Moreover, the
left half of the T3 body was damaged, and
the tumor extended into the spinal canal
through an expanded intervertebral fora-
men. The patient had a history of

intermittent back pain, and the spinal cord
was slightly compressed as shown by MRI.
These findings suggest that more severe clin-
ical symptoms might arise with continual
tumor growth.

To date, the most effective therapeutic
method for GTs is surgical resection. A pre-
operative biopsy is highly recommended for
tumors of undetermined nature. In the pre-
sent case, the tumor was located on the left
side of the thoracic spine, the other side of
which was intact. The medial border of the
intracanal portion of the tumor was not over
the midline of the canal according to the
MRI results, and the pedicles of the right-
side and adjacent vertebrae were intact.
Minimally invasive surgery was able to be
performed through a posterior and anterior
lateral approach. Unilateral fixation and
fusion using pedicle screws at the T2 to T4
level was then applied to maintain spinal sta-
bility. The use of unilateral versus bilateral
pedicle screws for surgical fixation is debat-
ed. A previous study has compared unilater-
al and bilateral pedicle screw fixation in
lumbar fusion.12 Both approaches showed
similar outcomes and complications, while
unilateral fixation caused less blood loss
and saved operative time.12 In the present
case, surgical procedures from one side
were adequate for complete and minimally
invasive tumor resection. Because the right
side of the spinal canal including the capsu-
les and facet joints was intact and stable,
unilateral pedicle screws were applied on
the left side to maintain stability.

In most patients with GTs, the clinical
symptoms disappear after removal of the
tumors. Kobayashi et al.13 described a 22-
year-old woman with sacral involvement
and severe sacral pain, and Kuo et al.14

described a 45-year-old woman with
lumbar GTs causing low back pain. These
two patients underwent complete tumor
curettage, and the symptoms rapidly disap-
peared. However, the most appropriate sur-
gical approach to GTs should be based on
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the size and location of the tumors. Becce

et al.15 described a 73-year-old woman with

a small tumor measuring 1.5� 0.6� 1.0 cm

in the right pedicle of T11, and radiofre-

quency ablation was administered. This

minimally invasive treatment resulted in a

good prognosis.15 In some patients, the

GTs grew large enough to complicate the

surgical resection. Bambakidis et al.3

described a 44-year-old man with a huge

tumor in the lumbar region and abdominal

cavity. He underwent tumor resection and

spinal canal decompression involving a

large volume of intraoperative hemor-

rhage.3 In the present case, we did not con-

sider radiofrequency ablation because the

left pedicle was compromised.15 Compared

with open approaches for thoracic spinal

tumors, unilateral tumor resection and fix-

ation causes fewer destruction in a minimal-

ly invasive manner. However, unilateral

resection is limited in some cases and is

unsuitable in the lumbar spine without the

support of the thoracic cavity. The surgical

indications for unilateral resection and fix-

ation require further confirmation. More

research is expected to improve the surgical

methods of GTs and clarify the long-

term prognosis.

Conclusions

GTs with spine involvement are extremely

rare. GTs can grow large enough to cause

bone destruction and spinal cord compres-

sion. Suitable surgical approaches should

be based on the tumor size and location.

Unilateral resection and fixation can serve

as a minimally invasive technique for

tumors confined to one side of the spinal

canal without excessive bone destruction.
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