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Case
Report

Introduction

Neurinomas arising from roots of intercostal nerves some-
times grow inside and outside of the spinal canal, forming
a dumbbell-shaped mass.1–3) These tumors can compress
roots and the spinal cord to cause neurologic symptoms
such as neuralgia4,5) and myelopathy.6) Spinal neurinomas
were also reported to cause intradural hemorrhage requir-
ing emergency surgery.7–9) Even in asymptomatic patients,
complete removal of these tumors is necessary to prevent
onset of neurologic deficits. However, the risk of postop-
erative complications arising from injury of the spinal
cord or dura mater during surgery are also of concern. A
safe operative approach to these tumors is essential.

We report on the successful removal of a dumbbell-
shaped thoracic neurinoma via a hemilaminectomy with
a costotransversectomy.

Case Report

A preoperative radiological assessment in a 73-year-old
woman prior to breast cancer surgery revealed a tumor in
the left thoracic cavity. The tumor was posterior and
formed masses within both the thoracic cavity and the
spinal canal. A further tumor was occupying the interver-
tebral foramen between Th3 and Th4 (Fig. 1). Although
a magnetic resonance image (MRI) demonstrated a spi-
nal cord compression by the tumor, no neurologic symp-
toms were present. Percutaneous needle aspiration was
performed for cytologic examination, which identified
the tumor as neurinoma rather than metastatic breast
cancer (Fig. 2). After left mastectomy followed by 3
cycles of adriamycin-based chemotherapy, the neurinoma
was resected to prevent myelopathy.

The tumor was removed by hemilaminectomy with cos-
totransversectomy. With the patient in a prone position
the precise location of the tumor was confirmed by the
Ce7 vertebra with metal pins under fluoroscopy. A longi-
tudinal left paravertebral skin incision 15 cm in length at
the Th2 to Th4 level was made. The left paraspinous
muscles were dissected subperiosteally from the spinous
to the transverse processes. Th3 hemilaminectomy was
performed to open the spinal canal to visualize the tumor
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Neurinomas originating from intercostal nerve roots can grow both inside and outside of the
spinal canal, forming dumbbell-shaped tumors. Such a neurinoma was discovered at the Th3
and Th4 levels in a 73-year-old woman during evaluation for breast cancer surgery. Magnetic
resonance images (MRI) showed spinal cord compression by the tumor despite lack of neuro-
logic symptoms. The tumor was resected successfully via hemilaminectomy with costotransver-
sectomy. Postoperative course was uneventful, and no stabilization was needed after operation.
Back pain was the only postoperative complication. Analgesics were administered for 1 month,
and the pain resolved over 3 months. No recurrent neurinoma was found in follow-up images at
8 months. We consider hemilaminectomy safe and effective for complete resection of a dumb-
bell-shaped thoracic neurinoma. (Ann Thorac Cardiovasc Surg 2007; 13: 36–9)
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(Fig. 3). An adhesion between the tumor and dura mater
was dissected carefully under direct vision. Following a
portion of the tumor being freed from the dura, portions

of the 4th transverse process and the rib were resected to
remove the intrathoracic component through the inter-
vertebral foramen. Finally all remaining portions of the
tumor were resected (Fig. 4). Hemilaminectomy and dis-
section between the tumor and dura mater were performed
by orthopedists, and other procedures were done by chest
surgeons. Intraoperative blood loss was 450 ml, and time
of operation was 2.5 hrs. Pathologic examination con-
firmed that the tumor was a neurinoma with no malig-
nant features (Fig. 5).

Stabilization was not required after the operation. The
patient was discharged from our hospital 3 weeks post-
operatively. Analgesics, diclofenac sodium and loxoprofen
sodium, were administered for 1 month for back pain,
the only postoperative complication, which resolved
within 3 months. No local recurrence was evident from
follow-up imaging at 8 months.

Discussion

Dumbbell-shaped thoracic neurinomas represent a dis-
tinct type of tumor. They develop within the vicinity of
an intervertebral foramen and then grow in 2 directions
to involve both the spinal canal and the posterior thoracic
cavity. Most of such tumors originate from the intercos-
tal nerves, and can be resected by either a thoracic (ante-
rior)10) or a spinal (posterior)11) approach. With either,
special attention is required during resection of the por-
tion within the spinal canal; as injury to the spinal cord
may cause myelopathy, while dural injury could result in
ongoing leakage of cerebrospinal fluid into the pleural

Fig. 1.  Gadolinium-enhancement magnetic resonance image of
the tumor.
The tumor occupied a portion of the posterior left thoracic
cavity, also entering the spinal canal from the intervertebral
foramen between Th3 and Th4 to compress the spinal cord.

Fig. 2.  Cytologic specimen obtained by percutaneous needle as-
piration. (Papanicolaou stain: ×400)
Aggregated spindle cells showing nuclear palisading suggested
a neurinoma. No nuclear atypia and mitoses were seen.

Fig. 3.  Findings during operation.
Arrows indicate the tumor.
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cavity. At present, most neurinomas wholly confined to
the chest wall can be resected easily via the thoracic cav-
ity using video-assisted thoracoscopic surgery (VATS).12)

However, if a portion of the tumor extends into the spinal
canal, the situation becomes quite different. Although the
thoracic approach has sometimes been employed for these
dumbbell-shaped tumors, resection of the intraspinal com-
ponent is difficult without laminectomy.13,14) Diaz et al.15)

reported a case of subarachnoid-pleural fistula occurring
after resection of a dumbbell-shaped neurinoma via a
posterolateral thoracotomy. We therefore consider the
anterior approach more hazardous when an intraspinal
component is present.

Local recurrence after operation is also a concern, es-
pecially when the tumor proves to be a malignant neuri-
noma.16,17) Schick et al.18) reported outcomes after resec-
tion of 197 benign spinal neoplasms (meningioma, 41%;
neurinoma, 33%; and neurofibroma, 6.1%). Among all
tumors, 79.7% were thought to be resected completely.
Recurrence was noted in 10.2% on an average of 4.3 years
postoperatively. Thus, complete resection and careful
long-term follow-up is essential even for benign tumors.

Hemilaminectomy was chosen as our approach because
it permitted safe dissection of the intraspinal portion of
the tumor from the cord. Takamura et al.5) resected a
dumbbell-shaped neurinoma at Th8 via a posterolateral
approach using hemilaminectomy and partial costotrans-
versectomy. Their report emphasized that this approach
allowed excellent visualization of the anterior paraspinal
component of the tumor. When we opened the spinal ca-

nal, we encountered adhesion between the tumor and dura
mater, which was managed by careful dissection to free
the tumor from the dura. Kanemoto et al.19) reported a
method of hemilaminectomy for a dumbbell-type neuri-
noma without costotransversectomy. We added costo-
transversectomy, because the tumor was relatively large.
No major complications were noted during or after the
operation except for postoperative back pain, probably
related to dissection of paraspinal muscles. Pain no longer
was present after 3 months.

In conclusion, we found hemilaminectomy to be a safe
and useful approach for complete resection of a dumbbell-
shaped thoracic neurinoma.

References

1. Fiumara E, D’Angelo V, Florio FP, Nardella M,
Bisceglia M. Preoperative embolization in surgical
treatment of spinal thoracic dumbbell schwannoma. A
case report. J Neurosurg Sci 1996; 40: 153–6.

2. Kachhara R, Nair S, Radhakrishnan VV. Large dumb-
bell neurinoma of hypoglossal nerve: case report. Br J
Neurosurg 1999; 13: 338–40.

3. Conti P, Pansini G, Mouchaty H, Capuano C, Conti R.
Spinal neurinomas: retrospective analysis and long-
term outcome of 179 consecutively operated cases and
review of the literature. Surg Neurol 2004; 61: 34–44.

4. Okuda B, Nishimura H, Yada Y, Tachibana H, Sugita
M. High thoracic neurinoma mimicking femoral neu-
ralgia. Clin Neurol Neurosurg 1995; 97: 216–8.

5. Takamura Y, Uede T, Igarashi K, Tatewaki K, Morimoto
S. Thoracic dumbbell-shaped neurinoma treated by

Fig. 4.  Macroscopic appearance of the resected dumbbell-shaped
tumor, measuring 6.0×4.5×3.0 cm.

Fig. 5.  Microscopic findings of the resected tumor. (HE stain: ×200)
The pathologic diagnosis was neurinoma (Antoni A type), with
no malignant findings.



39

Resection of a Dumbbell-Shaped Thoracic Neurinoma by Hemilaminectomy: A Case Report

Ann Thorac Cardiovasc Surg Vol. 13, No. 1 (2007)

unilateral hemilaminectomy with partial costotransver-
sectomy—case report. Neurol Med Chir (Tokyo) 1997;
37: 354–7.

6. Rosenfeld JV, Kevau I, Jacob O, Danga B, Watters DA.
Dumbbell schwannoma causing acute spinal cord com-
pression: case report. P N G Med J 1994; 37: 40–4.

7. Cervoni L, Franco C, Celli P, Fortuna A. Spinal tu-
mors and subarachnoid hemorrhage: pathogenetic and
diagnostic aspects in 5 cases. Neurosurg Rev 1995; 18:
159–62.

8. Cohen ZR, Knoller N, Hadani M, Davidson B, Nass
D, Ram Z. Traumatic intratumoral hemorrhage as the
presenting symptom of a spinal neurinoma. Case re-
port. J Neurosurg 2000; 93 (2 Suppl): 327–9.

9. Tanaka H, Kondo E, Kawato H, Kikukawa T, Ishihara
A, Toyoda N. Spinal intradural hemorrhage due to a
neurinoma in an early puerperal woman. Clin Neurol
Neurosurg 2002; 104: 303–5.

10. Iwasaki Y, Hida K, Koyanagi I, Yoshimoto T, Abe H.
Anterior approach for dumbbell type cervical neuri-
noma. Neurol Med Chir (Tokyo) 1999; 39: 835–40.

11. Oruckaptan HH, Gurcay O. Combined posterior and
posterolateral one-stage removal of a giant cervical
dumbbell schwannoma. Pediatr Neurosurg 1999; 30:
102–7.

12. Weder W, Schlumpf R, Schimmer R, Kotulek T,

Largiader F. Thoracoscopic resection of benign
schwannoma. Thorac Cardiovasc Surg 1992; 40: 192–4.

13. Negri G, Puglisi A, Gerevini S, Voci C, Zannini P. Thora-
coscopic techniques in the management of benign me-
diastinal dumbbell tumors. Surg Endosc 2001; 15: 897.

14. Venissac N, Leo F, Hofman P, Paquis P, Mouroux J.
Mediastinal neurogenic tumors and video-assisted tho-
racoscopy: always the right choice? Surg Laparosc
Endosc Percutan Tech 2004; 14: 20–2.

15. Diaz P, Maillo A, Hernandez J, et al. Subarachnoid-
pleural fistula as a complication of the lateral-
extracavitary approach to thoracic intraspinal neuri-
noma. Spine 1995; 20: 1515–8.

16. Mazel C, Topouchian V, Grunenwald D. Effectiveness
of radical resections in malignant dumbbell tumors of
the thoracic spine: review of three cases. J Spinal Disord
Tech 2002; 15: 507–12.

17. Yamaguchi M, Yoshino I, Fukuyama S, et al. Surgical
treatment of neurogenic tumors of the chest. Ann
Thorac Cardiovasc Surg 2004; 10: 148–51.

18. Schick U, Marquardt G, Lorenz R. Recurrence of be-
nign spinal neoplasms. Neurosurg Rev 2001; 24: 20–5.

19. Kanemoto Y, Ohnishi H, Koshimae N, et al. Ventral T-
1 neurinoma removed via hemilaminectomy without
costotransversectomy—case report. Neurol Med Chir
(Tokyo) 1999; 39: 685–8.


