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[Abstract] Objective To study the surgical technique and effect of purely posterior midline
approach resection for large intra- and extra-spinal dumbbell tumors that extended into the thoracic cavity.
Methods Retrospectively analyze 12 cases of large intra- and extra-spinal dumbbell tumors that extended
into the thoracic cavity and were resected through posterior midline approach. The clinical features and
common surgical approaches of dumbbell tumors in literature were introduced to explore the advantages of
purely posterior midline approach. Results There were 12 patients (5 males and 7 females) with the age
between 34-58 vyears old (average 45 years old). Eleven cases underwent first operation and one case
underwent reoperation. There were 4 Eden type Il tumors, 5 Eden type Il tumors, and 3 Eden type IV
tumors with average size 4.50 cm X 4.00 cm x 3.00 cm. All cases were achieved total resection by purely
posterior midline approach and one case received spinal fixation at the same time, with operation time
ranged from 120-315 min (average 195 min) and average blood loss of 205 ml. Postoperative pathological
findings included schwannoma in 9 patients, neurofibroma in one patient, meningioma in one patient and
cavernous hemangioma in one patient. The follow-up period was 6-26 months (average 18 months) after
operation, and all patients recovered well. Preoperative symptoms like root pain, spinal cord compression
were relieved to various degrees. Neither new neurological defects nor tumor recurrence was found.
Conclusions  Most of the intra- and extra-spinal dumbbell tumors that extend into thoracic cavity are
schwannoma. Correctly preoperative radiographic assessment, purely posterior midline approach with
piecemeal resection in the intercostal space can achieve total tumor resection in most cases without
thoracotomy or assisted incision.
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Table 1. Clinical data of 12 patients with intra- and extra-spinal dumbbell tumors
Case  Sex Age (year) Location of tumor Size of tumor (¢cm) Eden type Operation time (min)  Blood loss (ml)  Pathology
1 Female 41 Too 4.50x4.00x2.50 I 180 200 Meningioma
2 Female 46 To-10 3.00x3.00x2.00 I 120 50 Schwannoma
3 Male 49 Ts. 5.00x5.00x3.00 I 150 200 Neurofibroma
4 Female 38 Tos 7.00 x 5.00 x 4.00 I 220 250 Schwannoma
5 Male 48 Tss 4.50x4.00 % 3.00 | 200 200 Schwannoma
6 Female 40 Tss 5.00x4.00x3.00 v 200 250 Schwannoma
7  Female 47 Ts.s 3.00x3.00x3.00 v 215 150 Schwannoma
8%  Male 58 Tss 3.00x3.00x2.00 \4 315 300 Cavernous hemangioma
9 Male 47 Tos 5.00x4.00x2.50 I 180 200 Schwannoma
10 Female 42 Too 5.00 x5.00 x 4.00 I} 170 250 Schwannoma
11 Female 34 Tes 4.00 x 4.00 x 3.00 | 200 210 Schwannoma
12 Male 51 Ty 5.00 x4.00 x 4.00 | 185 200 Schwannoma
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Figure 1 Thoracic vertebral MRI findings Preoperative coronal enhanced T'WI demonstrated an intra- and extra-spinal

dumbbell tumor at T,. with the extra-spinal portion extending into the left thoracic cavity (arrow indicates, Panel la). One

week after operation, coronal enhanced T\WI showed cystic cavity formation at the operation area (arrow indicates) and the
preoperative spinal cord compression was relieved (Panel 1b). Three months after operation, coronal enhanced T/WI showed
lung recruitment and no tumor recurrence was found. Figure 2 Thoracic vertebral MRI findings Preoperative axial
enhanced T\WI showed a paraspinal tumor at Tss (arrow indicates, Panel 2a). One week after operation, axial enhanced T,\WI

showed cystic cavity formation at the operation area (arrow indicates, Panel 2b).
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