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Total resection of presacral giant schwannoma via minimally invasive dorsal
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BACKGROUND Giant presacral schwannomas are extremely rare in neurosurgery. There are various approaches to the surgical treatment of symptomatic
giant presacral schwannomas. The least traumatic is the one-stage surgery with a dorsal approach.
OBSERVATIONS The authors describe a case of a 52-year-old male with pain in the sacral region and partial urinary dysfunction. A total tumor
resection through a minimally invasive dorsal approach was performed, and anatomical and functional preservation of all sacral nerves with no
postoperative complications was achieved.
LESSONS The authors have shown the possibility of total tumor resection with a minimally invasive dorsal approach without the development of intraand postoperative complications. Operative corridors that have been created by a tumor can be used and expanded for a minimally invasive dorsal
approach to facilitate resection and minimize tissue disruption.
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Schwannomas are tumors originating from Schwann cells of the
nerve sheaths. Most commonly, schwannomas are slow-growing
benign tumors that do not inﬁltrate the surrounding organs and tissues but cause their compression.1,2 Approximately 60% of all
schwannomas are vestibular schwannomas.3 Sacral spine schwannomas are quite rare and usually asymptomatic. They become
symptomatic over time when they reach a signiﬁcant size and ﬁll
the lesser pelvis, compressing neighboring organs and neurovascular structures.4 Symptoms such as sacral pain, disorders of urination
and defecation, and neurological symptoms in the lower extremities
may occur.
Giant presacral schwannomas are extremely rare. Due to this fact,
no common opinion about the surgical treatment approach exists. By
analysis of the data from current literature, it was possible to establish
that the ventral approach is preferable because it allows total resection
to be achieved.5 However, the disadvantages of this approach are the
risks of complications such as damage to vessels and pelvic organs.

The anterior approach is performed most commonly through a long skin
incision and transection of abdominal muscles, which is required to
achieve sufﬁcient exposure of the schwannoma. This then results in a
longer period of postoperative recovery for the patient. A dorsal
approach can help to avoid such prolonged postoperative recovery periods. However, its main disadvantage is the limited surgical area.6 Therefore, surgeons often resort to multisegmental laminectomy and even
partial resection of the sacrum with subsequent stabilization.7,8 Depending on the position of the tumor in the lower pelvis, it is not always possible to achieve total one-stage tumor resection through the dorsal
approach.9 We present a clinical case report of giant presacral schwannoma and total resection with a minimally invasive dorsal approach.

Illustrative Case
For many years, a 52-year-old patient had pain in the sacrum
and gluteal region on the right. In recent months, he also complained of urinary problems, namely urinary urgencies. Clinical
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examination revealed no neurological impairments. However, ultrasound examination of the lesser pelvis then showed a round,
space-occupying lesion. Therefore, further imaging, including magnetic resonance imaging (MRI) and computed tomography (CT)
angiography of the pelvis, was performed. The imaging revealed a
presacral lesion that was 9.4 x 9 x 7.5 cm in size, hypointense on
T1-weighted images (Fig. 1), and hyperintense on T2-weighted
images with contact to the right S2 nerve root. A perforation of the
sacrum on the right side was visible. CT angiography showed close
contact with the iliac vessels but without inﬁltration.
A minimally invasive dorsal approach was chosen for surgical
treatment. See Fig. 2 for 3-dimensional image reconstruction using
the Surgical Theater visualization platform. It was possible to
achieve a total resection of the tumor, which was conﬁrmed by
postoperative MRI scans (Fig. 3). The right S2 nerve root was anatomically and functionally preserved, which was conﬁrmed with
intraoperative direct stimulation. No neurological impairments were
observed in the early postoperative period. The patient reported an
improvement of his bladder function. The histopathological examination revealed a schwannoma (Fig. 4).

FIG. 2. 3-Dimensional image reconstruction obtained with the Surgical
Theater system in the coronal plane.

Surgical Technique
The surgery was carried out with the patient lying on his stomach (prone position). The third sacral vertebra was localized and
identiﬁed by radiography. The skin incision was only approximately
3.5 cm long (Fig. 5). A special wound retractor called a Feigl retractor (Fehling) was used for the minimally invasive approach. A hemilaminectomy was performed, and the schwannoma, which compressed
the right S2 root from the lateral side, was microsurgically resected,
exposing the S2 root. The S2 root was visualized and identiﬁed using

FIG. 1. Preoperative imaging. T1-weighted image with contrast
medium in the sagittal section. The presacral tumor measured 9.4 x
9.0 x 7.5 cm in size, originating from the right S2 nerve root.

FIG. 3. Postoperative MRI of the lesser pelvis. T2-weighted image in
the sagittal plane shows small seroma in the area of the removed
tumor.
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VIDEO 1. Clip showing total resection of presacral giant
schwannoma via minimally invasive dorsal approach. (1) 3Dimensional image reconstruction using Surgical Theater. (2) One
sees a presacral giant schwannoma and bone degradation from the
tumor. Surgery: A hemilaminectomy is performed first. Then the S2
nerve root is stimulated directly. Then the tumor is dissected from
the nerve root, and the tumor capsule is opened. Thereafter, the
tumor is gradually removed. The opening is covered with TachoSil
and fibrin glue. At the end of the operation, an S2 nerve root is again
stimulated. Click here to view.

Discussion

FIG. 4. Histology: schwannoma, WHO grade I.

direct nerve stimulation. After resection of the tumor parts that inﬁltrated the sacrum, the tumor was followed down into the retroperitoneal presacral space. The tumor had the typical tissue structure and
yellowish color of a schwannoma. The tissue consistency of the tumor
varied from necrotic to solid to soft. With the help of various microsurgical instruments and dissectors, the tumor was carefully peeled off
the surrounding intraabdominal anatomical structures. After complete
tumor removal, the resection area was examined using the QEVO
endoscopic inspection tool, and it was conﬁrmed that a gross total
resection was achieved. The resection cavity, which shrank after the
tumor was removed, was ﬁlled with TachoSil hemostatic substance
and additionally covered with some ﬁbrin glue. Then the wound was
sutured layer by layer intracutaneously, and the skin was sealed with
Dermabond (see Video 1).

FIG. 5. The size of the operating wound is 3.5 cm.

The strategy of surgical treatment and the choice of a suitable
approach mainly depend on the characteristics of the tumor: its size,
localization in relation to the vessels and organs of the lesser pelvis,
and its consistency.10,11 However, the surgical experience of the team
of surgeons also plays a signiﬁcant role. Taking into account that giant
presacral schwannomas are extremely rare, there is not much experience with their surgical removal. The choice of a ventral approach with
laparotomy is mainly conditioned by its simplicity for the surgeon
because it is a classic approach in pelvic surgery.2,5,8,9,12 The dorsal
approach primarily limits the surgical area. Therefore, surgeries are
often accompanied by multisegmental laminotomies or resection of a
part of a bone with subsequent stabilization.6,7,9
Neurosurgery has recently been striving to reduce the surgical
approach, which is directly related to a decrease in intraoperative
risks and postoperative complications.

Observations
Our clinic specializes in focusing on minimally invasive methods,
and extensive experience has been accumulated in the total removal
of tumors of other localizations through minimally invasive approaches.
As a result, we chose a minimally invasive approach to remove this
giant presacral schwannoma. Using and expanding operative corridors
that have been created by a tumor facilitated resection and minimized
tissue disruption. Total removal was achieved while maintaining the
function of the nerve root. The patient showed no new neurological
impairments and was satisﬁed with the surgical treatment. The surgery
can be considered completely curative.
However, this method has its constraints. The main issue is the
detachment of the tumor from the sac, which makes it possible to
exclude pelvic organ traumatization. This method cannot be used if
the tumors are malignant.13
To our knowledge, this is the ﬁrst report of a minimally invasive
dorsal approach for total resection of a giant presacral schwannoma. This case opens up new horizons in the surgery of giant presacral schwannomas and can be used successfully in neurosurgical
practice.
Lessons
Giant presacral schwannomas are extremely rare, and there are
no unambiguous approaches to their surgical treatment. We have
shown the possibility of total tumor resection with a minimally invasive dorsal approach without the development of intra- and postoperative complications. Operative corridors that have been created by a
tumor can be used and expanded for a minimally invasive dorsal
approach to facilitate resection and minimize tissue disruption.
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