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Abstract
A two-stage combined anterior and posterior approach is commonly used for total resection of giant spinal tumors. However, 
an anterior approach at the lower lumbar level is technically challenging because of the anatomy of the iliac wing, major ves-
sels and nerves of the lumbosacral plexus. We report a case of fifth vertebral tumor treated posteriorly with a newly devised 
surgical procedure combined with a recapping transiliac approach. A 45-year-old female diagnosed with giant schwannoma 
of the fifth lumbar vertebra underwent single-stage posterior tumor resection combined with osteotomy of the lateral part of 
the iliac crest. Without an anterior approach, tumor excision was completed with a wide view into the fifth lumbar vertebral 
body. Autogenous bone graft was harvested and used to treat the bone defect. The resected iliac bone was recapped and 
fixed with screws. The patient was monitored for 8 years without recurrence, and postoperative lumbar alignment remained 
unchanged. This surgical procedure is safe and a useful adjunct approach for posterior total resection of giant spinal tumors 
at the lower lumbar level.
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Introduction

Total resection of giant spinal tumors extending from within 
the spinal canal to the anterior edge of a vertebral body is 
commonly performed using a combined anterior and poste-
rior approach. However, the presence of iliac wing, major 
vessels and the lumbosacral nerve plexus at the lower lumbar 
level makes operative procedures with an anterior approach 
difficult. To enable safe surgical procedure in a satisfactory 
operative field, we devised a recapping transiliac approach. 
We describe a case of resection of a fifth lumbar giant 
schwannoma using this new procedure combined with a 
posterior approach.

Case report

Case history and examination

A female aged 45 years presented with low back pain and 
right drop foot. There was numbness in the right L5 nerve 
root territory and muscle weakness of the anterior tibi-
alis muscle and the extensor hallucis longus. A scalloping 
lesion centered on the right side of the L5 vertebral body 
was observed in lumbar computed tomography (CT) images 
(Fig. 1). With magnetic resonance imaging, a mass lesion 
occupying over two-thirds of the L5 vertebral body was 
observed and extended from L4 to S2 within the spinal canal 
(Fig. 1). A CT-guided needle biopsy was performed, and the 
pathological diagnosis was schwannoma.

Surgical procedure

Position and skin incision

Patient was placed in the right lateral decubitus position 
using body support pad and vacuum bean bag. We confirmed 
that tilting surgical table enabled us to perform the following 
surgical procedure with one skin incision in both posterior 
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and posterolateral approach. A curved skin incision was 
made from the midline to the right side (Fig. 2).

Posterior approach

The laminectomy was performed from L4 to S2. On the 
right side of L4/5 and L5/S1, facetectomy was performed. 
The tumor was seen to be protruding toward the dorsal side 

of the spinal canal at the right side of L5. Tumor exten-
sion in an anterior direction from the transverse process 
was verified.

Posterolateral approach

These procedures were performed using the same skin 
incision as posterior approach. The gluteus maximus mus-
cle and multifidus muscle were partially detached from 
the attachment exposing the right iliac crest under the 
periosteum. A hole was drilled at a distance of 40 mm 
caudally from the top of the right iliac crest and 50 mm 
from the external side of the right anterior inferior iliac 
spine at a position estimated before surgery (Fig. 3). A 
threadwire saw (T-saw) was passed through the hole in 
the bone, and an L-shaped osteotomy of the right iliac 
crest was performed (Fig. 4a). Following the osteotomy, 
the bone fragment with quadratus lumborum muscle still 
attached was flipped over to the cranial side, and in the 
anterior of paravertebral muscles, the tumor was exposed 
from the transverse process on the right side of L5 to the 
anterior edge of the vertebral body.
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Fig. 1   Preoperative images. Sagittal (a), coronal (b) and axial (c) views of computed tomography after myelography. T2-weighted magnetic 
resonance imaging with sagittal (d) and axial (e) views
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Fig. 2   Operative position and skin incision
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Tumor resection

Total removal of the tumor was accomplished under micro-
scope through both posterior and posterolateral approach. 
Using a posterior approach, as much of the tumor in spinal 
canal and vertebral body as possible was resected. The tumor 
originated intradurally and progressed toward both inside 
and outside of the vertebral body. The dura mater in the 
protruding part of the tumor had defects. Remaining dura 
mater was resected, and the encapsulated tumor was exposed 
and resected using an ultrasonic surgical aspirator (Sonopet, 
Stryker Corporation, USA). The path of the L5 nerve root 
could not be verified. Next, tumor resection was performed 
using a posterolateral approach. The posterolateral lesion of 
the vertebral body had resulted in loss of bone cortex, and 
using this approach, it was possible to see the tumor under 
direct vision extending laterally from the right pedicle of the 
L5 vertebral body. The tumor reached as far as the contralat-
eral anterior edge of the L5 vertebral body, and as much of it 
as possible was resected. We verified that no tumor remained 
inside the vertebral body. The above procedure enabled total 
excision of the tumor without using an anterior approach. 
Histopathological analysis of the excised tumor gave a defi-
nite diagnosis of schwannoma.

Dura mater repair, bone graft and reconstruction of the iliac 
crest

After tumor resection, there was near-circumferential loss 
of dura mater from L4 to S1. Dura mater repair was per-
formed using thracolumbar fascia and cylindrically shaped 

artificial surgical membrane. The bone defect size of L5 ver-
tebral body was measured, and decortication was performed. 
Two fibular cortical bone grafts (each 2.5 cm long) were 
harvested and fitted into the bone defect. Cancellous bones 
from the iliac crest were also transplanted around the fibular 
grafts. The both cranial and caudal end plates of the L5 ver-
tebral body were intact, and interbody fusion was not neces-
sary. Osteotomized iliac bone was recapped and fixed from 
the iliac crest toward the periphery with three 6.5 × 60 mm 
cancellous screws. Sufficient fixation was obtained.

Postoperative course

The L5 deficit was stable, and there was no worsening of 
neurological symptoms after surgery, and bone union of the 
grafted bone and iliac bone at the osteotomy site was veri-
fied at postoperative year 1. Currently, at postoperative year 
8, no clear tumor recurrence or lumbar instability has been 
observed during routine follow-up (Fig. 5).

Discussion

A two-stage combined anterior and posterior approach is 
commonly used for total resection of giant spinal tumors. 
However, oncologically, total resection is difficult using an 
anterior approach, particularly at the fifth lumbar level [1, 2]. 
There are the large degree of lumbosacral spine lordosis and 
the iliac wing, the major vessels such as descending aorta 
and vena cava, and the bilateral common iliac artery and 
vein; the vertebral vein plexus and the lumbosacral nerve 
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Fig. 3   Preoperative iliac crest osteotomy planning using 3-dimensional computed tomography images. Posterolateral views of iliac bone and 
lower lumbar spine (a) and simulated operative field after iliac crest osteotomy (b)



1212	 European Journal of Orthopaedic Surgery & Traumatology (2018) 28:1209–1214

1 3

plexus are located in the periphery of the fifth lumbar body. 
Therefore, an anterior surgical approach for the fifth lumbar 
level entails many difficulties. The rate of vascular injury 
using an anterior approach may be as high as 1.2–15.6% 
[3, 4], and there have been reports of severe bleeding due 
to damage to the iliolumbar vein [1] and/or common iliac 
vein [5].

Spinal schwannomas are slow-growing benign tumors 
with a capsule that originates in the myelin sheath. Many of 
them form intradural lesions, but approximately 30% spread 
extradurally from the root sleeve to form both intra- and 
extradural lesions [6–8]. There are reports of some cases 
of giant tumor masses that spread to outside vertebral bod-
ies or form intraosseous schwannoma in vertebral bodies 
[6, 9–11]. Sridhar et al. [12] defined giant invasive spinal 
schwannomas (GISSs) as follows: they extend over two ver-
tebral levels, erode vertebral bodies, and extend posteriorly 
and laterally into the myofascial planes. This definition of 
GISS was judged to apply to the case in this report. As with 

general spinal schwannoma, GISS total resection is the rec-
ommended surgical procedure [8, 11, 13], but the invasive 
nature and compressive effect of GISSs, and the adjacent 
neurovascular bundle, mean this treatment is not always 
successful.

The GISS in this case originated in the fifth lumbar ver-
tebra. Due to the tumor location and the extent of the inva-
sion, total resection was expected to be difficult. However, 
a recapping transiliac approach combined with posterior 
tumor resection enabled total resection without using an 
anterior approach. With the newly devised approach, reduc-
tion of iliac bone with osteotomy provided a satisfactory 
operative field, enabling the performance of a safe surgi-
cal procedure inside the fifth lumbar vertebra. A recapping 
transiliac approach as an adjunct use of a posterior surgery 
avoided the need for two-staged surgery using an anterior 
surgical procedure. There are reports of using an endo-
scopic transiliac approach to the L5-S1 disk by drilling a 
hole in iliac bone, since a lateral approach to the fifth lumbar 
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Fig. 4   Intraoperative findings of recapping transiliac approach. Posterolateral views of iliac bone and lower lumbar spine before (a) and after (b, 
c) iliac crest osteotomy. Iliac bone recapping after tumor resection (c)
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vertebra is interrupted by the iliac wing [14, 15]. Using a 
recapping transiliac approach, with the aim of tumor resec-
tion, an L-shaped osteotomy of iliac bone is performed to 
enable extensive lateral incision into the fifth lumbar ver-
tebra. The osteotomy line is planned so that it avoids the 
superior gluteal vessel, the superior nerves and other neu-
rovascular bundles, and the sacroiliac joint [15]. There are 
individual differences in the distribution of the blood vessels 
and nerves, and the relationship between the position of the 
fifth lumbar vertebra and the iliac wing [16]. Therefore, the 
size of the osteotomy must be planned using 3-dimensional 
enhanced CT before surgery. After performing osteotomy 
of the iliac bone, it is flipped over with the quadratus lum-
borum muscle attached and the fifth lumbar vertebral body 
is reached by separating the paraventral muscles and psoas 

major muscles. The advantages of this approach over a 
posterior-only approach are less muscle injury and the pos-
sibility of a surgical procedure with a lateral approach to the 
inside of an anterior vertebral body without placing exces-
sive traction on dura mater or nerve roots. Tilting surgical 
table enabled us to perform surgical procedure simultane-
ously through both posterior and posterolateral approach. 
After performing the surgical procedure, the osteotomized 
bone fragment with muscle still attached is recapped. There-
fore, blood flow to the distal bone fragment is maintained 
and it is effective for bone union.

Tumor resection with a posterior approach combined with 
a recapping transiliac approach was performed for a fifth 
lumbar giant schwannoma. Total removal of the tumor was 
possible without using an anterior approach. It is concluded 
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Fig. 5   Images at postoperative year 8. Sagittal (a) and axial (b) views of computed tomography. Sagittal (c) and axial (d) views of T2-weighted 
magnetic resonance images
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that this approach is a useful adjunctive approach for tumor 
resection surgery of the fifth lumbar vertebra since it pro-
vides a satisfactory operative field undamaged by major ves-
sels or the lumbosacral nerve plexus.
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