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EN BLOCK RESECTION
OF THE GIANT INVASIVE SCHWANNOMA
IN THE THORACOLUMBAR SPINE

D.V. Kuklin, D.G. Naumov, M.V. Belyakov, I.A. Sovpenchuk, M.S. Serdobintsev
St. Petersburg Research Institute of Phthisiopulmonology

The paper presents a rare clinical case of surgical treatment of a patient with a giant invasive schwannoma of the thoracolumbar spine.

A single-stage en block resection of the tumor through a combined posteroanterior approach was performed followed by replacement of

post-resection interbody diastasis with a carbon implant and by posterior instrumental fixation of the spine. The pain syndrome regressed

from VAS scores 7 and 8 (back, lower limbs) to scores 4 and 1, respectively. The follow-up examination was conducted at 6 and 12 months

after surgery: there were no signs of relapse. Publications on giant invasive spinal schwannomas were analyzed.
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Schwannoma is a slow-growing benign
tumor that is morphologically repre-
sented by Schwann cells associated with
axons of the peripheral nerve fibers
[1]. Schwannoma accounts for 25 % of
primary intradural tumors and is most
often located in the lumbosacral spine
[2]. According to a 10-year population-
based study [3], 3 % of patients with
neurofibromatosis type 2 (NF2) develop
schwannoma due to abnormal synthesis
of a tumor growth suppressor, the merlin
protein (schwannomin). The rate of
schwannoma malignant transformation
into neurofibrosarcoma is not more than
1% [4].

Giant invasive spinal schwannoma is
an extremely rare benign neoplasm that
affects two or more spinal motion seg-
ments with destruction of the adjacent
vertebrae and extends into paraspinal
tissues [5]. Giant invasive schwannomas
account for no more than 2.5 % of pri-
mary intradural tumors, with the lumbar
spine being most often affected [6]. An
asymptomatic course and a long-term
absence of neurological deficit underlie
a prolonged diagnostic pause resulting
in late diagnosis and significant tumor
growth [7]. En bloc resection of the
pre-, para- and intravertebral compo-
nents using a combined (anterior and
posterior) approach is the gold stan-

dard for surgical treatment of schwan-
nomas, which not only enables spinal
canal decompression but also ensures a
recurrence-free postoperative period [8].
Technical difficulties (intimate anatomi-
cal relationships of the vascular struc-
tures, spinal cord, and its roots; high risk
of intraoperative bleeding and liquor-
rhea; large tumor size) cause high intet-
est in the features of surgery for giant
invasive schwannomas.

The purpose of this study is to
describe and analyze surgical treatment
of a rare giant invasive schwannoma of
the thoracolumbar junction.

A 60-year-old male patient P. under-
went chest radiography due to acute
bronchitis in 2011, which revealed a
lesion at the T12 level. According to
CT and MRI findings, the lesion of 8.0 x
10.1 x 6.0 cm in size was located extra-
peritoneally and invaded the T12 verte-
bral body and related nerve root on the
right (Fig. 1).

For morphological verification, a
puncture biopsy of the lesion was pet-
formed through the longissimus dorsi
muscles on the right. An immunohisto-
chemical study revealed that this lesion
was schwannoma (Fig. 2). Given the
asymptomatic course and accidental
detection of the tumor, oncologist fol-
low-up at the place of residence was rec-
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ommended to the patient. The patient
had no complaints for 6 years.

In 2017, he noted pronounced
pain in the back and lower extremi-
ties, scored 7 and 8 (VAS), respective-
ly; neurological status: Frankel grade E.
Contrast-enhanced CT and MRI (Fig. 3)
revealed a space-occupying lesion at the
T10-L3 level, which extended paraver-
tebrally with T12 body destruction (sec-
tors 8—12 according to WBB [9]) and
compressed the lateral wall of the dural
sac. An intraspinal component of the
tumor was 6.2 x 1.5 cm, and that located
in the longissimus dorsi muscles (within
m. erector spinae dex.) — 11.3 x 124
x 5.5 cm. A tumor component located
paravertebrally on the right was 8 x
84 x 3.0 cm in size, with the segmen-
tal vessels passing through the compo-
nent’s nodes.

Given the tumor spreading, pro-
nounced pain, and pattern of verte-
bral destruction, single-stage multistep
surgery with participation of spinal
surgeons and a vascular surgeon was
decided.

The first step involved monolateral
posterior transpedicular fixation of T10-
L2 on the left, followed by identification
of a tumor node in the m. erector spinae
and T11-L1 laminotomy with exposure
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of the intraspinal and foraminal tumor
components.

At the second step, the paravertebral
tumor component was identified via the
thoraco-diaphragmatic approach, which
enabled en bloc removal of the tumor
with resection of the T12 vertebral body,
followed by anterior fusion with a cat-
bon mesh cage.

The third step included posterior
transpedicular instrumented fixation of
T10-L2 (Fig. 4).

The duration of surgery was 4 h 20
min; blood loss amounted to 1,200 mL.

In the postoperative period, the
patient had a pronounced improve-
ment with regression of pain on the 4th
postoperative day in the back and lower
extremities to a score of 4 and 1 (VAS),
respectively. The patient remained neu-
rologically intact (Frankel grade E). He
was verticalized in an orthosis on the
4th postoperative day. Morphological
findings: malignant transformation of
schwannoma (Fig. 5).

Given a resistance of the tumor to
chemotherapy, en bloc tumor resection,
and oncologists’ advice, adjuvant thera-
py was refused. The long-term outcomes
were assessed at 6 and 12 months after
surgery: complete pain relief; no signs
of continued tumor growth (Fig. 0). The
neurological status remained at the pre-
operative level.

Discussion

The capabilities of schwannoma surgery
are described in the literature in suffi-
cient detail. Some papers focus on the
features of this tumor.

Fehlings et al. [10] analyzed surgical
outcomes in 169 patients with schwan-
nomas, among whom there were only 9
cases of postoperative recurrence, and
identified potential predictors for recur-
rence risk: age (it was slightly higher in
the recurrence group than in the recur-
rence-free group: 47.01 £ 15.19 years
vs. 39.33 + 14.58 years, respectively),
lumbar localization, mean tumor size of
more than 6.97 cm, polysegmental bone
destruction, and intralesional resection.

The term “giant invasive spinal
schwannoma” was introduced into clin-

Fig. 1
CT () and MRI (b) scans of the thoracolumbar spine of a 60-year-old male patient P. at
primary detection of a tumor (2011)

ical practice by Sridhar et al. [5] who
improved the X ray-based classification
of spinal schwannomas and presented
their description (Fig. 7).

A distinctive feature of type V
schwannomas is extradural extension,
destruction of bone structures, and man-
datory involvement of adjacent myofas-
cial fibers. These clinical and morpho-
logical features dictate, on the one hand,

the need for en bloc resection of the L LR AT e BT
tumor and, on the other, make this task bt NI SR A0
technically difficult.

To systematize cases of surgical treat- Fig. 2
ment of giant invasive spinal schwan- Histologic structure of the
noma reported in the literature, we tumor in the 60-year-old male
searched the PubMed, ClinicalKey, patient P. (2011): I — multiple
and eLibrary databases for the period Verocay bodies forming the Antoni
between 2000 and 2018 using the fol- A pattern
lowing keywords: “giant invasive spinal

schwannoma”. We selected 13 publica-
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Fig. 3
Sagittal and axial CT scans (a) and coronary and axial MRI scans (b) of the thoracolumbar
spine of the 66-year-old male patient P. at repeated admission (2017)

Fig. 4

Gross specimen (2) of 2 15.0 x 12.0 x 15.0 cm en bloc resected tumor with an intact capsule;
sagittal and axial CT scans of the spine (b) 7 days after surgery (360° reconstruction: anterior
spinal fusion of T11-L1, posterior instrumentation (T10-L2)
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tions; the information on them is sum-
marized in the Table.

The largest clinical series [8] includ-
ed data on 14 patients who underwent
three types of surgery: en bloc resec-
tion (n = 11), partial resection without
removal of the foraminal component
(n = 2), and partial resection of the
extravertebral component (n = 1). The
most frequent complication that signifi-
cantly complicated surgery was intra-
operative bleeding from the vertebral
destruction zone (n = 9) or tumor tis-
sue (n = 3). In five cases, removal of the
intradural component required opening
of the dural sac, which was complicated
by liquorrhea in the postoperative peri-
od in one patient. The best outcomes
(improvement of the neurological status
and no recurrence) were achieved in the
en block resection group. For postop-
erative follow-up, the authors recom-
mend annual MRI and analysis of the
Ki-67 antigen expression level. The over-
whelming majority of publications (9 of
13) were limited to the description of
individual cases with the best postopera-
tive outcome in the case of total en bloc
resection of the tumor.

Conclusion

This clinical case is of interest for the fol-
lowing reasons:

1) the domestic literature lacks simi-
lar publications;

2) the described technical features
of surgery (single-stage, combined
approach, involvement of a multidis-
ciplinary team of surgeons) enabled
en bloc resection, ensuring regression
of pain and an 1-year recurrence-free
period;

3) according to the literature, malig-
nant transformation of the tumor, which
was revealed by morphological analysts
of surgical material, does not exceed
1 %. However, tumor growth and tran-
sition from an asymptomatic to symp-
tomatic course are not considered in
the literature as clear signs of malignant
transformation.
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Fig. 5

Histologic structure of the malig-
nant tumor of the 66-year-old male
patient P. (2017): I — mitotic figure;
2 — closely arranged ovoid cells; 3 -
areas of perineural differentiation

The authors are grateful to Prof. AYu. Musbkin for
assistance in manuscript preparation and fo V.V.
Shlomin for participation in surgery.
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Fig. 6
Sagittal and axial MRI scans of the spine of the 66-year-old male patient P. at 6 (2) and 12
(b) months after surgery: there are no signs of continued tumor growth
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Fig. 7

Classification of spinal schwannomas according to Sridhar et al. [5]: type Ia — intradural spread over less than two spinal motion segments; type
IB - intraspinal extradural spread over less than two spinal motion segments; type II - intraspinal spread over more than two spinal motion seg-
ments; type III - intraspinal extension into the nerve root foramen; type IV — extraspinal spread of the tumor with the paravertebral component
of less than 2.5 cm (IVa) and more than 2.5 cm (IVb); type V — extraspinal spread over two or more spinal motion segments with destruction of

spinal bone structures and involvement of the anterior, lateral, and posterior myofascial structures — giant invasive spinal schwannoma

Table

Literature data on surgical treatment of giant invasive spinal schwannomas

Authors Patients, n Localization of vertebral destruction Long-term outcome

(level : quantity)
Sridhar et al. [5] 10 C/T/L/LS:1/2/5/2 Liquorrhea (1), recurrence (1), 3 year post-op
Buncetal. [11] 1 TL Recurrence (1), 12 year post-op
Chiang et al. [7] 1 L Recovery, 1 year post-op
Ozdemir et al. [12] 6 C/T/L/S:3/1/1/1 Recurrence (1), 2 year post-op, death (1)
Pongsthorn et al. [13] 6 S Recurrence (1), 7 year post-op
Alfieri et al. [14] 1 S Recovery, 10 year post-op
Yu et al. (8] 14 C/CT/T/TL/LS/S:1/1/1/2/4/5 Recurrence (1), 1 year post-op
Kataria et al. [15] 1 LS No data
Tizuka et al. [16] 1 L Recovery, 2 year post-op
Valle-Giler et al. [17] 1 Recovery, 1 year post-op
Togral et al. [18] 1 LS Recovery, 1 year post-op
Tonomura et al. (6] 1 Recovery, 8 year post-op
Khan et al. [19] 1 S No data
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