
Intraspinal schwannomas localized in the sacrum are
relatively infrequent, accounting for 1-5% of all
spinal axis schwannomas. They frequently grow to
considerable size before detection ; hence, the term
giant sacral schwannoma. Sacral schwannomas arise
from the sacral nerve roots. The diagnosis of schwan-
nomas in the spinal canal is difficult because of their
slow growth, often resulting in extensive bony
destruction. This case report documents the manage-
ment of a 48-year-old male with a giant sacral
schwannoma. We performed a two-stage surgery with
intralesional tumour resection. The patient is now
free of any complaint, complications and there is no
recurrence two years after resection of the schwan -
noma. Intralesional excision of a sacral schwannoma
is a less invasive procedure than total or partial
sacrectomy. Using a combined anterior and posterior
approach, satisfactory tumour excision and stabiliza-
tion can be achieved, while avoiding the high morbid-
ity related with total sacrectomy.
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INTRODUCTION

Schwannomas (neurilemomas) are benign neuro-
genic tumours arising from Schwann cells of the
peripheral nerve sheath. These tumours have a
predilection for the head and neck, the extremities
and the posterior mediastinum (2). They occur with-
out gender predominance in the 20 to 50 years age

group and are associated with von Recklinghausen’s
disease in 18% of cases (5). Malignant change is
exceedingly rare.
Intraspinal schwannomas localized in the sacrum

are relatively infrequent, accounting for 1-5% of all
spinal axis schwannomas (8,10,17) ; they frequently
grow to considerable size before detection ; hence,
the term giant sacral schwannoma. Sacral schwan-
nomas arise from the sacral nerve roots. Diagnosis
of schwannomas in the spinal canal is difficult
because of their late growth (12), often resulting in
extensive bony destructions (1).
The symptoms are mild, and it is not until the

tumour becomes large that patients notice pain or
swelling. In the management of intrasacral schwan-
noma, curative treatment iimposes total surgical
removal because other treatments, including
chemotherapy and radiotherapy, may not be
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 effective. The surgical removal carries the risk of
sacrificing nerve roots, causing severe functional
impairment.
In this report, we document the management of a

patient with a giant sacral schwannoma. The diag-
nosis was made preoperatively from clinical and
radiological findings, and needle biopsy results.
Despite the rarity of these tumours it is important
that the diagnosis be considered preoperatively by
the surgeon and the radiologist interpreting the
scans, as well as the pathologist examining the
 needle biopsies. The diagnosis of this benign entity
may influence further treatment by limiting surgical
invasiveness and avoiding unnecessary adjuvant
therapy.

CASE REPORT

A 48-year-old male presented to our center with
paraesthesia in the lower extremities and low back
pain. Pain and paraesthesia had increased gradually
during the last two months. He also had a history of
mild back pain and sciatica over the last two years
and was diagnosed previously as presenting a lum-
bar disc herniation and received some medical treat-
ment and physiotherapy. There was no history of
trauma and he was otherwise healthy.
Percussion tenderness was elicited on the sacral

region on physical examination. A bilateral positive
straight leg raising test at 40° and numbness at both
feet were noted. Sphincter tone and perianal sensa-
tion were normal. Laboratory tests and chest radi-
ograph revealed no abnormalities.
Conventional radiographs of the pelvis and lum-

bosacral spine showed a missing contour of the
body of S1 and S2. Computerized tomography (CT)
investigation showed an intrasacral destructive and
expansile mass originating from the left S1 nerve
root, invasion of the sacral canal and erosion of S1
and upper half of S2 body. The mass was extending
anteriorly into the presacral area via the left S1
foramen and posteriorly into the paraspinal area
(fig 1). In addition, magnetic resonance imaging
(MRI) identified a solitary soft tissue mass, which
showed low signal isointense with the surrounding
muscles in T1-weighted images and high signal and
isointensity in T2-weighted images (fig 2). The

 central part of the mass was cystic in appearance.
The dimension of the tumour was 6 � 5 � 3.5 centi -
meters. 

706 C. OZTURK, C. MIRZANLI, O. KARATOPRAK, M. TEZER, M. AYDOGAN, A. HAMZAOGLU

Acta Orthopædica Belgica, Vol. 75 - 5 - 2009

Fig. 1. — Computed tomography (CT) investigation showed an
intrasacral destructive and expansile mass originating from the
left S1 nerve root, invasion of sacral canal and erosion of S1
and upper half of S2 body. The mass was extending into the
presacral area via the left S1 foramen anteriorly, and into the
paraspinal area posteriorly.
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After consultation with radiologists and patholo-
gists, the lesion was thought to be benign, and a CT-
guided biopsy was performed. Histological exami-
nation of the specimen revealed a cellular neoplasm

composed of short fascicles and spindle cells. The
diagnosis was confirmed histopathologically as
schwannoma.
Because of the location of the tumour, it was

decided to perform a two-stage surgery with intrale-
sional tumour resection. First, a retroperitoneal
route was used. Anterior to the sacrum, a reddish
brown, encapsulated mass was identified eccentric
to the left side, which infiltrated a large proportion
of the left sacrum without invading the left sacro -
iliac joint. The tumour also invaded the right sacrum
beyond the midline. The tumour originated from the
first sacral nerve root. Dissection was carried out
around the tumour to isolate it from the surrounding
structures. S1 and S2 bodies were totally resected.
The defect was reconstructed with 3 curved titanium
mesh cages filled with cancellous allograft bone.
One week after the anterior procedure, a posterior
approach was performed. The dorsolumbar spine
and the sacrum were exposed via a midline incision.
The sacral canal was unroofed, and lumbar laminec-
tomies were performed. The isolated tumour was
exposed. En bloc resection of the tumour with the
left S1 nerve root was performed. Posterior instru-
mentation and fusion with spino pelvic fixation was
performed (fig 3).
Histological examination of the resected speci-

men revealed that the greatest portion of the tumour
was composed of interlacing bundles of elongated
cells with spindle-shaped nuclei, diagnostic of a
benign schwannoma (fig 4).
The postoperative neurological examination

showed transient weakness and slight numbness in
the left limb, which improved spontaneously.
Bladder and bowel dysfunction were not noted.
There were no wound healing problems and no
infections. The patient was mobilized on the second
postoperative day, and discharged after 15 days.
Follow-up consisted of routine radiographs every
6 months. The patient was last reviewed 2 years
after operation. Conventional anteroposterior and
lateral X-ray views of the lower lumbar vertebrae
and sacrum showed the lumbosacral arthrodesis
with no changes in the alignment and no recurrence
(fig 5). The patient is now free of any complaint,
complications and recurrence two years after the
resection of the schwannoma.
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Fig. 2. — Magnetic resonance imaging (MRI) identified a
 solitary soft tissue mass, which showed low signal isointense
with the surrounding muscles in T1-weighted images and high
signal and isointensity in T2-weighted images.
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DISCUSSION

Schwannomas, also known as neurilemmomas
are benign tumours arising from peripheral nerves
and spinal nerve roots. They are sometimes
described as giant because of their size. After bony
invasion of the sacrum, these tumours expand ven-
trally and dorsally and may compress adjacent
healthy tissues. Schwannomas are solid and well
circumscribed, encapsulated masses. Large schwan-
nomas (> 8 cm) often undergo cystic degene ration

due to necrosis or haemorrhage (18). Neither tumour
size nor mitotic activity has been found to reflect
malignant behaviour (7) yet schwannomas may
erode into adjacent bony structures (19).
Our patient’s symptoms had been present for two

years ; he complained mainly of mild back pain and
sciatica. His symptoms worsened during the last
two months and paresthaesia and numbness became
the primary complaints. The sudden change and
exacerbation of symptoms in this patient can be
related with growth of the tumour and invasion of
the healthy surrounding tissues.
CT and MRI scans confirm the presence of the

tumour and provide valuable information about its
exact anatomic location in relation to the spinal
roots, the sacral canal and adjacent viscera (2).
There are no specific radiological features associat-
ed with schwannomas, but the following findings
are highly suggestive : a well-demarcated round or
oval mass with heterogeneous contrast enhance-
ment due to cystic and haemorrhagic changes (3) ;
presence in the region of a known nerve ganglion or
pathway ; calcification and cystic change in a large
tumour (11) ; iso-or slightly hyperintense signal
intensity on T1-weighted images compared with
muscle, and high signal intensity on T2- weighted
images (9,23).
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Fig. 3. — Postoperative anteroposterior and lateral radiographs
of the patient.

Fig. 4. — Histological examination of the resected specimen
revealed that the greatest portion of the tumour was composed
of interlacing bundles of elongated cells with spindle-shaped
nuclei, diagnostic of a benign schwannoma.

Fig. 5. — Conventional anteroposterior and lateral X-ray views
of the lower lumbar vertebrae and sacrum showing the lumbo -
sacral arthrodesis with no changes in the alignment or recur-
rence.



Differential diagnoses of sacral masses include a
wide variety of pathologies (6,13,16), malignant or
benign. Benign bone lesions such as osteoblastoma,
aneurysmal bone cyst and giant cell tumour occur
infrequently in the sacrum. The first two tumours
are usually seen in the posterior elements, lamina
and pedicles. Giant cell tumours originate from ver-
tebral bodies but usually are not associated with a
sclerotic rim. In our patient, a sclerosic rim was
confirmed by CT. This rim around a soft tissue mass
suggests a benign-aggressive soft tissue tumour
rather than a primary bone tumour.
Malignant tumours in this region include

metastatic carcinoma, myeloma, chordoma and
chondrosarcoma. The long-standing symptoms of
the patient excluded metastatic carcinoma and
myeloma. Low-grade chordomas and low-grade
chondrosarcomas occur in this location, but MRI
images show typical signal changes due to the
 myxoid matrix produced by these tumours. 
Treatment options for giant sacral schwannomas

differ according to the individual features of the
tumour. The largest series of sacral schwannomas
was reported by Abernathey et al (1). They per-
formed intralesional excision in 13 cases. Because
of the high local recurrence rate of sacral schwan-
noma in their report, some authors have advocated
wide excision and total sacrectomy (14,20-22). The
morbidity of this operation is high and reconstruc-
tion after total sacrectomy is very challenging.
Preoperative embolisation is a valuable primary and
adjunctive treatment option for many sacral tumo-
urs. Closer collaboration between the surgeon and
the oncologist will lead to wider use of embolisati-
on techniques, thereby improving the treatment of
sacral tumours, but preoperative embolisation was
not used in our patient. No local recurrence was
seen at the latest follow-up, two years after intrale-
sional excision of the tumour.
In the current case, we performed a staged com-

bined circumferential approach, because of the
localisation and extent of the tumour. A pararectal
retroperitoneal approach was used for anterior
access. After freeing of vascular and other visceral
structures, the tumour was completely removed
with surrounding margins, the sacrum was thor-
oughly curetted and the defect was reconstructed

with titanium mesh cages (TMC) combined with
anterior fusion. TMCs are now used more frequent-
ly, because they provide more mechanical stability
than auto- or allografts. Through the posterior
approach, spinopelvic fixation was used to augment
the fixation stability. 
The desirable extent of resection remains debated.

Some authors advocate complete surgical  excision
which may include adjacent viscera if  necessary to
achieve negative soft-tissue margins (9,15). It is their
belief that a malignant behaviour of the lesion can
never be excluded, and the potential for malignant
transformation of retained timorous tissue, recur-
rent growth and pain necessitates a more radical
excision. The treatment of choice, however, appears
to be local tumour excision avoiding unnecessary
sacrifice of a functionally important nerves if possi-
ble (4,19). The rationale is based on the low rate of
local recurrence, even with a portion of the capsule
remaining intact, and the rarity of malignant trans-
formation seen with benign schwannomas.
Sufficient amounts of blood products should be
made available during the surgery because schwan-
nomas are highly vascular and intraoperative blood
loss may be substantial.
In conclusion, giant sacral schwannomas are rare

tumours and their surgical treatment is challenging
because of the complex anatomy of the sacrum.
Intralesional excision of the tumour is definitely a
less invasive procedure as compared with total or
partial sacrectomy. Tumour excision and stabilisa-
tion can be accomplished using a combined anteri-
or-posterior approach, while avoiding the high
 morbidity related with total sacrectomy.
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