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Rare retroperitoneal giant sacral schwannoma: A case report
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Abstract. Schwannomas localized in the sacrum are relatively
infrequent, accounting for 1-5% of all spinal axis schwan-
nomas; they present with vague symptoms or are symptomless,
so often grow to a considerable size before detection. Sacral
schwannomas occasionally present with enormous dimen-
sions, and these tumors are termed giant sacral schwannomas.
However, their surgical removal is challenging owing to
an abundant vascularity. The present study retrospectively
analyzed the clinical and follow-up data of a patient with a
giant sacral schwannoma. The patient experienced numbness
in the left buttock and lower extremity, with radiating pain in
the sole of the foot that had persisted for 3 years. A presa-
cral mass was found by computed tomography examination
6 months after the stool had become thin. A tumor resection
was performed using the anterior abdominal approach. A
schwannoma was diagnosed by postoperative pathology. The
postoperative course was uneventful, with the complete reso-
lution of symptoms during the 21-month clinical follow-up.
Overall, the present study reports the case of a giant sacral
schwannoma with pelvic pain that was resected without
complications and also discusses its successful management.
Additionally, the study presents a systematic review of the
literature. We consider that the surgical treatment of giant
sacral schwannomas with piecemeal subtotal excision can
achieve good outcomes, avoiding unnecessary neurological
deficits.
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Introduction

Sacral schwannomas are infrequent tumors accounting for
1-5% of all spinal schwannomas (1-3). The tumors occur most
commonly at 50-60 years of age (median, 56 years) (4). In
1932, Masson revealed that Schwann cells were derived from
the nerve sheaths of myelinated nerves (5). Schwannomas can
occur in any Schwann cell-containing body part, such as the
head, neck and extremities, but retroperitoneal schwannomas
are rare. Retroperitoneal schwannomas are solid or cystic
benign tumors encapsulated within a membrane; they are often
located in the paraspinal and presacral areas. Latent symptom-
atic retroperitoneal schwannomas account for 47.7-66.6% of
all schwannomas (6). In addition, 5-8% of schwannomas are
accompanied by neurofibromatosis (7). Sacral schwannomas
have a relatively slow growth rate, along with a large retroperi-
toneal space, excellent ductility and lack of pain transmission.
Consequently, when detected, sacral schwannomas have a
large volume and present with numerous degenerative patho-
logical changes, such as cystic degeneration, calcification and
hemorrhage, with cystic degeneration and calcification occur-
ring in 60 and 23% of individuals, respectively (8). Computed
tomography (CT) or magnetic resonance imaging (MRI)
results exhibiting these features allow clinicians to consider
the possibility of sacral schwannomas.

The incidence of malignant schwannomas, in which the
nerve sheath membrane tends to undergo malignant differ-
entiation, is 0.001% and accounts for 3-10% of soft-tissue
sarcomas (9). Malignant schwannomas are considered
high-grade sarcomas that are highly malignant, strongly inva-
sive, and prone to recurrence and metastasis, as well as having
a low long-term survival rate; therefore, an early diagnosis
is particularly critical. According to the literature, 15-70%
of patients with malignant schwannomas have combined
neurofibromatosis type 1, which may be associated with the
malignancy development of peripheral neurofibromas (10,11).
The World Health Organization (WHO) has used the terms
‘malignant Schwann cell tumor’, ‘neurofibrosarcoma’ and
‘malignant schwannoma’ to indicate the origin and malig-
nant behavior of schwannomas. In 2000, schwannomas
were formally defined by the WHO as any malignant tumor
originating in the peripheral nerves or showing nerve sheath
differentiation, except for tumors originating in the nerve
periphery or peripheral neurovascular system. Malignant
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schwannomas, including two specific subtypes, epithelioid
malignant schwannomas and malignant salamander tumors,
were classified as soft-tissue tumors in 2013 (12).

As sacral schwannomas usually exhibit slow growth
and unspecific symptoms, diagnosis and treatment are often
delayed until the tumor enlarges (1). Most patients do not show
specific clinical manifestations and characteristic imaging
features; thus, the preoperative diagnosis of sacral schwan-
nomas is usually difficult (13). Benign schwannomas are
differentiated from malignant ones based on the duration of
the disease, clinical neuroerosive corrosive symptoms, capsule
integrity on CT or MRI, and pathological examination results.
The present study describes the surgical management of a
giant sacral schwannoma and reviews the relevant literature,
particularly associated case reports.

Case report

A 54-year-old man complaining of paraesthesia and radiating
pain in the lower left extremity visited Jiaozhou Branch of
Shanghai East Hospital, Tongji University (Qingdao, China)
in February 2022. Radiating pain in the sole of the foot had
increased in intensity gradually during the last 3 years, and the
stool had become thin in size over the last 6 months. The patient
also had a history of mild back pain and sciatica over the last
3 years and had been diagnosed previously as having L ,, L, s,
Lsand S, lumbar disc herniation on the basis of CT images. Left
foot CT and MRI revealed osteochondral injury with degenera-
tive cysts in the inner side of the trochlea in the left talus and
a small effusion in the left ankle. The patient had undergone
some massage therapy and physiotherapy in a number of the
larger hospitals in Qingdao. The diagnosis was delayed, as an
abdominal CT had not been performed. A history of trauma
was not observed, and the patient was otherwise healthy. The
physical examination revealed mild limitation in the movement
of the left lower extremity, atrophy in the left buttock, thigh
and calf muscles, and skin hypoesthesia. The circumference of
the left lower extremity was 34 cm at 10 cm above the knee,
30 cm at 10 cm below the knee and 19.4 cm at 5 cm above
the ankle. The circumference of the right lower extremity was
35.5 cm at 10 cm above the knee, 31.8 cm at 10 cm below the
knee and 20.3 cm at 5 cm above the ankle. Contrast-enhanced
CT of the pelvis demonstrated a cystic-solid mass on the left
side of the pelvis. Three-dimensional CT reconstruction
technology revealed that the feeding artery that originated
from the internal iliac artery flowed into the tumor. There
were more branches of the left internal iliac artery than usual,
and tortuous branches were observed along the tumor margin
(Fig. 1A-C). The diagnosis at the time of hospital admission
was of a pelvic tumor with nerve compression syndrome in the
left lower extremity. After the patient underwent blood routine,
coagulation function, liver and kidney function, blood glucose,
blood fat, electrolyte, carcinoembryonic antigen, a-fetoprotein,
cancer antigen (CA)19-9, CA125 and CA153 tests, abdominal
ultrasound and lower extremity electromyogram examinations,
and was administered preoperative multi-disciplinary treat-
ment, the pelvic tumor was resected using the transabdominal
anterior approach in March 2022. After opening the abdomen,
a large encapsulated retroperitoneal mass of ~5 cm in diam-
eter was detected by the anterior approach in the left side of

the pelvis region, displacing the urinary bladder upwards and
rectosigmoid colon to the right side. The anterior approach
has the advantage of not causing spinal instability. The lesion
was immobile, without evidence of local invasion. The exci-
sion of the mass was challenging. Due to its size, the posterior
peritoneum was opened over the mass. The sigmoid colon was
mobilized from the presacral space to expose the tumor mass.
The ureters were identified bilaterally and protected. A plane
was then established between the tumor mass and the presacral
alar tissue. As the tumor's blood supply originated from the left
internal iliac artery, and thick, tortuous veins were observed on
the tumor surface, the left internal iliac artery was first ligated
and severed. The tumor was firmly attached by fibrous tissue
to the presacral fascia and left iliac vein. A tissue block was
collected from the tumor surface and subjected to rapid frozen
pathology. The pathology revealed a benign schwannoma.
Using an ultrasonic knife, in circumferential fashion, the tumor
was completely mobilized from the sigmoid colon and upper
rectum, the left iliac vein and the other surrounding anatomical
structures with great care for exact hemostasis. The tumor enve-
lope was then incised along the longitudinal axis of the nerve,
and using sharp dissection. Finally, the remaining attachment
of the tumor tissue to the presacral nerve root(s) was identified
and carefully dissected free with ligasure device. The tumor
was then completely resected by an intralesional resection (the
indications of intralesional resection included the large size
of the tumor and the clinical manifestations of nerve bundle
erosion). For giant schwannomas, we believe it is not possible to
lift the peritoneal sac as the tumor mass is so large. In addition,
this mass had to be broken up to safely dissect the iliac vessels
and ureters, Moreover, it was a multidisciplinary event, espe-
cially for the digestive surgeon, who had a perfect knowledge
about this type of surgical approach while being an expert in
laparoscopic surgery. The digestive surgeon performed the first
operating phase with the surgical approach and the identifica-
tion of vessels and ureters, and the neurosurgeon, by virtue of
having knowledge of the lumbosacral plexus, helped with the
identification of the sacral roots and the excision of the lesion.
This allowed the association of two complementary specialists
and reduced both operating time and surgical risks.

The central region of the tumor was cystic in appear-
ance and the tumor measured 5x4x4 cm?® (Fig. 2A and B). A
schwannoma was diagnosed on the basis of the postoperative
pathology. Specimens were fixed in 10% neutral formalin
solution at room temperature for 24 h, dehydrated, embedded
and serially sliced into 4-ym sections. One slice of the
sample was used for H&E staining. The sections were baked
at 60°C for 30 min, and the sections were viewed under an
optical microscope. For the immunohistochemical analysis,
specimens were fixed in 10% neutral formalin solution at
room temperature for 24 h, dehydrated, embedded and serially
sliced into 4-ym sections. Antigen retrieval was performed
using endogenous peroxidase blocker at room temperature
for 10 min, and the non-specific antigens were blocked. The
immunohistochemical SP method was performed. Sections
were then incubated overnight at 4°C with primary mono-
clonal antibodies (ready-to-use; rabbit anti-human S-100, cat.
no. ZM-0224; Vimentin, cat. no. ZM-0260; and Ki-67, cat.
no. ZM-0224; OriGene Technologies, Inc.), followed by incu-
bation at room temperature for 30 min with enzyme-labeled
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Figure 1. Images of sacral schwannoma. (A) Horizontal view of enhanced CT on the left side of the pelvic region showing a round, 5.1x4.3-cm cystic-solid
mass. (B) Sagittal view of enhanced CT on the left side of the pelvis region showing the tumor partially adjacent to the sacrum and had abundant blood
vessels. (C) Coronal enhanced CT on the left side of the pelvic region showing delayed slight enhancement of the tumor capsule wall. (D) Three-dimensional
CT reconstruction showing that the feeding artery originating from the internal iliac artery cranially flows into the tumor, the left internal iliac artery
branches are increased in number, and tortuous branches are present along the tumor margin. (E-G) Postoperative enhanced CT showing that the tumor was
completely resected, and the blood vessels were significantly reduced in the surgical area. (E) Horizontal, (F) sagittal and (G) coronal enhanced CT views,
and (H) three-dimensional CT reconstruction showing the severed left internal iliac artery and the remaining stump of the artery. The red arrow indicates the
internal iliac artery and the yellow arrow indicates the tumor. CT, computed tomography.

Figure 2. Resected sacral schwannoma. (A) The tumor was quasi-circular and cyst-solid, with thick veins on the surface. (B) The dissected tumor showed cystic

changes and intracapsular bleeding.

sheep anti-mouse/rabbit IgG polymer secondary antibody
(ready-to-use; cat. nos. PV-6000D and IB000084; OriGene
Technologies, Inc.) with diaminobenzidine (DAB) substrate
buffer solution and DAB concentrated colour reagent, and
counterstained with hematoxylin at room temperature for
5 min. The negative control group was studied using the
same steps, but phosphate-buffered saline was used instead
of primary antibody. The sections were viewed under a BX51
optical microscope (Olympus Corporation) at x200 and
x400 magnification.

Immunohistochemical observations were as follows:
S-100-positive, vimentin-positive and Ki-67-positive diffuse
tumor cells were observed, and the Ki-67 index of the original
tumor was 1% (Fig. 3A-D). Postoperative three-dimensional
CT reconstruction technology revealed that the tumor was
completely resected, with a significant reduction in blood

vessels in the surgical area. The left internal iliac artery was
severed and only a stump of the artery remained (Fig. 1D-F).
Follow-up of the patient was performed every 6 months,
including EMG of the left lower extremity, enhanced CT
and MRI. No recurrence was observed during the 21-month
follow-up, and the patient did not receive any further treatment.

Discussion

Although the pathogenesis of schwannomas is unclear,
their occurrence may be related to relevant gene mutations.
Peripheral nerve schwannomas are well demarcated, encapsu-
lated tumors, typically round and attached to the nerve; they
arise from the Schwann cells and are eccentric in location,
involving one or two fascicles, and sparing and displacing the
other neural fascicles of the involved nerve. The tumors occur
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Figure 3. Pathology of sacral schwannoma. (A) Microscopically, a large number of densely spindle cells can be seen in the Antoni A area and sparse
tumor cells rich in mucous matrix in the Antoni B area (hematoxylin and esoin; magnification, x200). (B) S-100-positive expression (magnification, x200).
(C) Vimentin-positive expression (magnification, x200). (D) Ki-67-positive expression (magnification, x200).

within the endoneurium and are surrounded by perineurium
and fibrous epineurium that encapsulate the tumor (14). In
retroperitoneal schwannomas, the mean tumor growth rate
is 1.9 mm/year. The majority of peripheral tumors are soli-
tary (96%), while only 4% are plexiform (15). According to
their anatomical locations, schwannomas are divided into
intraosseous, dumbbell and retroperitoneal types. The intraos-
seous type refers to tumors located in or invading the spinal
canal. Dumbbell-type schwannomas are tumors extending
outside the spinal canal through the intervertebral foramen.
Retroperitoneal-type schwannoma refers to a tumor located
in the posterior peritoneum outside the spinal canal (16).
The tumor size is generally based on length, but the size of
the dumbbell type is based on the largest part of the tumor.
Sacral schwannomas have a slow growth rate. Moreover,
schwannomas display strong concealment abilities due to
the large pelvic space. Various clinical symptoms, including
pelvic organ or nerve tissue compression, bone destruction,
sciatica, lower back pain, bladder and rectum compression
due to difficultyin urination and defecation, and weakness in
lower limbs, are associated with sacral schwannomas (17-19).
Feldenzer et al (20) found that 67% of patients with sacral
schwannomas exhibited rectal irritation symptoms due to
tumor compression. Therefore, a delayed diagnosis is a clinical
feature of sacral schwannomas. In the present case, the patient
had suffered from numbness in the left buttock and lower
extremity, with persistent radiating pain in the foot sole for
3 years. The patient had visited several hospitals in Qingdao

previously, but only the presence of lumbar and foot lesions
was determined by the treating physicians, who ignored the
results of the abdominal CT examination. The tumor remained
undetected until the patient developed rectal compression
symptoms and underwent an abdominal CT, which is an infor-
mative lesson for clinicians. Clinically, the numbness of the
skin of the lower limbs on the affected side and the presence
of muscle atrophy suggested that the tumor had eroded nerve
bundles. According to one previous study, the mean time for
a sacral schwannoma diagnosis was 5.2 years, and the longest
time was 11 years (21). In general, sacral malignant tumors
are common in chordoma and chondrosarcoma, and are
metastatic, whereas sacral benign tumors are common in giant
osteocytoma, aneurysmal bone cysts and osteoblastoma (22).
However, sacral schwannomas are rare and need to be differ-
entiated from fibrosarcomas, liposarcomas, astrocytomas,
hydatid cysts, hematomas and connective tissue diseases (23).

On enhanced CT scans, the cystic wall presents with
delayed slight enhancement, and parenchymal components
exhibit plaque-like progressive but irregular enhancement. MRI
T2-weighted imaging (T2WI) sequencing displays the following
pathological characteristics of the internal tumor: The Antoni A
area with dense cells showing an equal or slightly high signal,
and the Antoni B area rich in stroma and mucus showing a higher
signal (24). Verstraete et al (13) and Cuesta et al (4) summa-
rized the imaging data of schwannomas and found tumors with
low-density changes on enhanced CT, whereas unique changes
were present in the schwannomas on MRI (a low or equal
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signal on TIWI and a high or heterogeneous signal on T2WI).
Pan er al (25) reported the following diversified CT and MRI
changes: Hemorrhage, degeneration, necrosis and liquefaction.
On MRI, the low- and high-density signals on TIWI and T2WI,
respectively, helped surgeons to provide a reference for a schwan-
noma diagnosis before the operation. Makni et al (26) suggested
that the CT density helped to evaluate fluid and adipose tissues,
determine how tumors and the sacrum or the coccyx and rectum
are anatomically related, and determine the presence or absence
of calcification (excluding chordoma). MRI can help estimate
the tumor size, exact location and relationship of the tumor with
adjacent nerves. Preoperative CT-based 3D reconstruction tech-
nology can more clearly reveal the relationship between tumors
and adjacent blood vessels and nerves (27). Large volumes are
characteristic of retroperitoneal schwannomas. In a previous
study, CT revealed that degeneration and hemorrhage often
occur in the tumor body, and calcification was observed (28).
Additionally, a single benign schwannoma can be detected using
fluorodeoxyglucose positron emission tomography/CT (29). The
standard agreed diagnostic criterion for giant schwannomas
is a tumor size of =5 cm on CT or MRI (1,30). In the present
case, enhanced CT and three-dimensional reconstruction of the
pelvis unveiled that the tumor was round, cystic-solid, with a
thin cystic wall and smooth inner and outer walls. The tumor
exhibited uniform enhancement, predominantly hypointense,
with delayed and mild enhancement of the cystic wall. The
tumor was partially adjacent to the sacrum, and the branches
of the left internal iliac artery were increased in number and
traveled along the tumor margin. The venous phase exhibited
further mild progressive enhancement, with cloudy flocculent.
The demarcation between high and low densities was more
clearly defined. The aforementioned imaging changes were
consistent with the imaging features of schwannomas. Enhanced
CT and three-dimensional reconstruction of the pelvis revealed
that the tumor was completely resected, and the blood vessels in
the surgical area were reduced in number. The left internal iliac
artery was severed and only a stump of the artery remained.
With sacral schwannoma, accurate preoperative imaging evalu-
ation is important for choosing a rational surgical approach
(both to completely resect the tumor and to avoid nerve trunk
damage). In the case, preoperative three-dimensional CT
reconstruction revealed that the tumor originated from the left
internal iliac artery, suggesting that surgeons should make clear
the relationship between tumor and blood vessels, and choose a
reasonable surgical approach, so as to avoid accidental massive
haemorrhage during the operation. Moreover, a MRI view that
shows the continuity to a nerve root may help the diagnosis. In
the present case, MRI was not performed before the operation,
which is a limitation of the study.

In the present study, based on the gross pathological exami-
nation, the schwannoma was white/yellow with a hard texture.
Under the microscope, several densely arranged spindle cells
were observed in the Antoni A area, and fewer tumor cells
with the mucinous matrix were observed in the Antoni B
area. Xu et al (23) and Yu et al (29) reported that schwannoma
pathology is based on degenerative changes and nuclear atypia.
Immunohistochemical analyses, such as analysis of levels of
S-100, neuron-specific enolase or vimentin, are crucial for the
pathological diagnosis. Ki-67 refers to the nuclear proliferation
index. This index reflects cell proliferation and simultaneously

indicates the probability of tumor recurrence after operation.
Ogose et al (30) reported that the Ki-67 index of presacral
schwannomas was generally <1%. In the present case, the gross
specimen view revealed that the tumor was quasi-circular,
cystic-solid, and thick veins were observed on the surface. On
dissecting the tumor, cystic degeneration and intracapsular
hemorrhagic changes were found. Under the microscope,
numerous densely arranged spindle cells were noted in the
Antoni A area, and sparse tumor cells rich in mucus stroma
were observed in the Antoni B area. Positive expression of
S-100, vimentin and Ki-67 was also observed. Schwannoma is
a tumor originating from the mesenchymal tissues. The posi-
tive expression of S-100, a neuroendocrine marker, indicates
that the tumor originates from neural tissues (31,32). Vimentin
is a fibroblast component that belongs to the cytoskeleton; it is
mainly distributed among cytoskeletal elements, as well as in
tumors originating from mesenchymal cells, such as schwan-
nomas or neurofibromas. Vimentin-positive expression also
suggests a tumor originating from neural tissues (33). Ki-67 is
a nuclear antigen that reflects cell proliferative activity (34,35).
In the present case, the Ki-67 index of the original tumor was
1%, which indicated a benign tumor, and there was a low recur-
rence rate. Ozdemir et al (36) found that 50% of patients with
sacral schwannomas exhibited nerve erosion, and emphasized
that invasion and erosion are two different concepts. Invasion
is tissue destruction by the tumor, whereas erosion is tissue
replacement by the tumor. These concepts suggest that surgeons
should consider both the thoroughness of tumor resection and
the preservation of the nerve function when opting for surgical
procedures. Considering the pathological characteristics of
giant sacral schwannomas, surgeons must perform a reasonable
operation rather than a perfect operation.

The envelopes of schwannomas are normal nerve sheath
tissues that are not a part of the tumor; thus, the encapsulated
tumor should be completely removed. A potential risk of nerve
injury may arise when approaches such as extracapsular tumor
resection are used to deliberately reduce the recurrence rate.
Therefore, the complete resection of the enveloped tumor is
sufficient for preventing its recurrence, protecting nerve func-
tions, reducing nerve damage and reducing the probability of
surgical complications. Studies have highlighted the use of
3D imaging technology-based preoperative needle biopsy for
designing surgical protocols, as well as the need for multidis-
ciplinary team collaboration and careful discussion, to avoid
any possible complications (3,37). The use of a preoperative
needle biopsy remains controversial. The advocators of this
technique believe that a biopsy can help in making a clear
diagnosis of the tumor, excluding lymphoma, and in the selec-
tion of reasonable surgical procedures. The opponents argue
that a risk of infection and bleeding exists; nonetheless, most
scholars have advocated for a preoperative hollow-needle
biopsy (2,22,38). No consensus exists on the surgical manage-
ment of sacral schwannomas. Surgical procedures may include
a total or subtotal resection or a partial resection of the
schwannoma. In the so-called subtotal resection, the tumor
is resected to =90%, while <90% of the tumor is resected in
a partial resection (1,18). Handa et al (16) reported that giant
sacral schwannomas were surgically removed in 11 patients
who were followed up for a mean time of 50 months, and that
no recurrence was observed in 8 patients who underwent a
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total or partial resection, whereas recurrence was observed in
2 out of the 3 patients who underwent a partial resection. Using
curettage and radiotherapy approaches for giant sacral schwan-
nomas in 4 patients maximally protect the sacral nerve bundle
in a study by Chandhanayingyong et al (39); however, the recur-
rence rate was 54%. Some scholars have proposed that nerve
monitoring should be performed during the removal of giant
sacral schwannomas to achieve maximal tumor resection while
avoiding nerve injury and reducing tumor recurrence (19,40).
The diagnosis must be reliable before surgical treatment for
giant sacral schwannoma, avoiding the intralesional resection
of retroperitoneal malignancies (41). In this present case, the
abdomen was explored using the anterior approach, and the
posterior peritoneum was opened. The tumor's blood supply
originated from the left internal iliac artery, and thick, tortuous
veins were observed on the tumor surface. The left internal iliac
artery was first ligated and severed, and the nerve trunk was
completely exposed at the tumor's base. Using an ultrasonic
knife, the tumor envelope was separated, and the nerve trunk
at the tumor's base was completely exposed to determine the
tumor-nerve association. A tissue block was collected from the
tumor surface and subjected to rapid frozen pathology. The
pathology revealed a benign schwannoma. The tumor envelope
was then incised along the longitudinal axis of the nerve, and
using sharp dissection, the tumor was completely resected (intra-
lesional resection indications include the large size of the tumor
and the clinical manifestations of nerve bundle erosion). While
resecting the schwannoma, nerve bundle damage was avoided as
much as possible. Most studies have recommended careful intra-
capsular excision of the tumor to minimize postoperative neural
deficits, since most schwannomas are encapsulated. If nerve
fibers surround the tumor surface, intracapsular enucleation can
be carried out while preserving nerve fibers by making a small
longitudinal incision in the capsule (14,23,42.43). A number of
studies have used laparoscopy or robotic assistance to clearly
observe and enlarge the characteristics of tissue structures in
a narrow space, remove tumors completely and protect nerve
structure integrity, in alignment with the concept of precision
and minimally invasive surgeries (2,44).

Adjuvant therapies for sacral schwannomas are emboliza-
tion, chemotherapy, hyperthermia, Gamma Knife® therapy and
cryosurgery (30,45). Different postoperative complications and
prognoses of sacral schwannomas have been reported. Based on
areview of the literature, Paulo ez al (21) reported that of the 68
patients with sacral schwannomas, 10% had movement disorders,
6% had incontinence, 18% developed recurrence and 9% under-
went reoperation after the initial surgery. Mualem et al (46)
reported that, in 27 patients in whom sacral schwannomas
were resected, 59.3% experienced a complete recovery from
symptoms, 33.3% displayed a partial recovery from symptoms
and 11.1% showed no symptom recovery. Yu et al (29) reported
12 cases of sacral schwannoma, 6 of which exhibited Ki-67 levels
of >2% and 4 of which displayed postoperative recurrence. Thus,
the postoperative recurrence of schwannomas is associated with
the surgical procedure and biological tumor characteristics. The
recurrence of schwannoma is affected by tumor size and the
degree of resection. Therefore, laparoscopic or robotic surgery
is recommended for giant sacral schwannomas, as the tumor
location is deep and microscopic surgery cannot be performed.
The magnification and clarity of image technology can facilitate

minimally invasive and complete removal of the tumor, and
prevent nerve damage while reducing the recurrence rate. In the
present case, no recurrence was observed during the 21-month
follow-up period and the patient was asymptomatic.

In conclusion, sacral schwannomas are rare, and their clinical
diagnosis is frequently delayed. Furthermore, surgical proce-
dures for removing sacral schwannomas are diverse. Problems
such as postoperative nerve injuries and tumor recurrence may
be a challenge for surgeons when choosing appropriate treatment
strategies for sacral schwannomas. Therefore, future studies
should concentrate on measures for avoiding nerve injuries and
reducing the postoperative recurrence rate.
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