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Pelvic schwannoma misdiagnosed as colorectal cancer metastasis
and the corresponding diagnostic lessons: A report of two cases
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Abstract. Schwannomas are neurogenic tumours originating
from Schwann cells, and the vast majority of the tumours are
benign lesions. Schwannomas are most commonly found in
the head, neck and extremities; however, those occurring in
the pelvis are rare. Due to the lack of specific clinical mani-
festations and radiographic features, pelvic schwannomas are
difficult to detect and differentiate at an early stage. Cases
of pelvic schwannomas coexisting with colorectal cancer
have rarely been reported in both domestic and international
literature. The current study presents two cases of pelvic
schwannomas that were misdiagnosed as colorectal cancer
metastases. Both lesions were initially identified as metastatic
colorectal cancer during preoperative evaluation and were
subsequently confirmed as schwannomas by postoperative
pathological examination. This report analyses the causes
of misdiagnosis, summarises the key distinguishing features
between pelvic schwannomas and colorectal cancer metas-
tases, and proposes a diagnostic algorithm for patients with
colorectal cancer and pelvic masses of uncertain origin, with
the aim of providing practical guidance for clinical practice.

Introduction

It is generally accepted that schwannomas are neurogenic
tumours originating from Schwann cells (1). Schwannomas
demonstrate a predilection for the head, neck and extremi-
ties, and those originating in the pelvis are rare, accounting
for only 1-3% of all schwannomas according to the relevant
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literature (2). In most cases, schwannomas are benign lesions
that typically do not require adjuvant therapy following
surgery and are associated with a low recurrence rate (3-5).
However, pelvic schwannomas are challenging to detect
and difficult to identify at an early stage due to the lack of
specific clinical manifestations and imaging features (6,7).
A definitive diagnosis requires histopathological confirma-
tion, characterized by the typical alternating hypercellular
Antoni A areas and hypocellular Antoni B areas composed
of spindle cells, along with strong and diffuse S-100 protein
immunohistochemical positivity (8). At present, reports of
pelvic schwannomas concomitant with colorectal cancer
are limited. In the two cases reported in the present study,
colorectal cancer was the primary diagnosis in both patients,
and the lesions were initially considered pelvic metastases
preoperatively, with schwannomas subsequently confirmed
by postoperative pathological examination. Misdiagnosis
may lead to inaccurate tumour staging and may result in
missed opportunities for radical surgery. The present report
retrospectively analyses these cases, summarises the findings,
and proposes relevant strategies to improve future clinical
diagnosis.

Case report

Case 1. A 55-year-old female patient presented to the 900th
Hospital of PLA Joint Logistic Support Force (Fuzhou, China)
with a 3-day history of constipation and a 1-day history of
lower abdominal pain and discomfort. Colonoscopy revealed
a circumferential mass located 17 cm from the anal verge,
with luminal obstruction preventing passage of the endoscope.
Biopsy pathology indicated high-grade atypical hyperplasia
of the adenomatous epithelium/intraepithelial neoplasia and
carcinoma (Fig. S1A) [all biopsy and surgical specimens were
fixed in 10% neutral buffered formalin at room temperature for
24-48 h, routinely dehydrated and embedded in paraffin. Serial
sections (3-um thick) were prepared, and hematoxylin and eosin
staining was performed at 28°C for 15 min. Slides were exam-
ined using an OLYMPUS BX53 light microscope (Olympus
Corporation), with magnifications indicated in the respec-
tive figure legends]. Whole-body 18F-fluorodeoxyglucose
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Figure 1. PET-CT images of pelvic schwannoma in case 1, and CT and MRI of pelvic schwannoma in case 2. (A) PET-CT image (case 1): A round, low-density
mass (CT value, 27 HU) (red arrow) measuring 5.4x4.8 cm is evident on the right pelvic wall, exhibiting clear margins, intact perimetrium, no apparent haem-
orrhage, necrosis or calcification, homogeneous density, and no significant enhancement on contrast-enhanced images. PET imaging demonstrates slightly
increased metabolism (SUV,,, 2.8). (B) Contrast-enhanced CT image (case 2): A rounded mass (red arrow) with mixed density is observed on the right pelvic
wall, featuring internal calcifications and mild-to-moderate heterogeneous enhancement after contrast administration. (C) T2-weighted fat-suppressed MRI
(case 2): A nodular mass (3.2x3.4 cm) (red arrow) is noted in the right pelvic obturator region, appearing slightly hyperintense with heterogeneous signal inten-
sity. (D) Contrast-enhanced MRI (case 2): The mass (red arrow) in the right pelvic obturator region displays heterogeneous enhancement post-contrast, with
scattered punctate low-signal areas observed centrally. PET-CT, positron emission tomography-computed tomography; MRI, magnetic resonance imaging;

SUV,,..x» maximum standardised uptake value.

max»

("*F-FDG) positron emission tomography-computed
tomography (PET-CT) findings demonstrated: i) Localised
thickening at the rectosigmoid junction with slight hyperme-
tabolism [maximum standardised uptake value (SUV_,,, 2.8),
suggestive of malignancy with possible extraserosal invasion;
and ii) a soft-tissue-density mass on the medial aspect of the
right pelvic wall, also with slight hypermetabolism (SUV,,,,,
2.8), raising suspicion of metastasis (Fig. 1A). After multidis-
ciplinary team (MDT) evaluation, the patient was assigned a
preliminary clinical stage of cT4ANxMI1 based on the National
Comprehensive Cancer Network (NCCN) Clinical Practice
Guidelines in Oncology for Colorectal Cancer (9,10), and
subsequently received six cycles of neoadjuvant therapy at
3-week intervals. KRAS mutation testing had been performed
prior to treatment using the amplification refractory mutation

system (ARMS) fluorescence quantitative PCR method on a
tumor biopsy specimen obtained from the patient. However,
the molecular pathology results were not yet available at the
time of treatment initiation. After a thorough discussion of the
potential benefits and risks with the patient and her family, it
was decided to proceed with neoadjuvant therapy as scheduled.
The initial regimen was FOLFOXIRI, comprising irinotecan
(200 mg intravenous infusion on day 1), oxaliplatin (120 mg
intravenous infusion on day 1), calcium levofolinate (300 mg
intravenous infusion on day 1) and fluorouracil (3,000 mg
continuous intravenous infusion over 44 h). Given the subse-
quently confirmed KRAS mutation, bevacizumab (300 mg
intravenous infusion) was added from the second cycle onward.
Due to the occurrence of Common Terminology Criteria for
Adverse Events grade 2 myelosuppression (11), the regimen
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Figure 2. Microscopic views and immunohistochemical staining of pathological specimens from sigmoid colon carcinoma and pelvic schwannoma (case 1).
(A) Sigmoid colon adenocarcinoma (H&E stain; x40 magnification). (B) Low-magnification view of pelvic schwannoma showing well-defined borders and
encapsulation (H&E stain; x40 magnification). (C) Medium-magnification view of pelvic schwannoma: Antoni A areas (red arrow) and Antoni B areas (yellow
arrow) are visible (H&E stain; x200 magnification). (D) Immunohistochemical staining of pelvic schwannoma demonstrating positive expression of S-100

protein.

was adjusted to FOLFOX (120 mg oxaliplatin intravenously
on day 1,300 mg calcium levofolinate intravenously on day 1
and 500 mg fluorouracil by intravenous bolus followed by a
continuous infusion of 3,000 mg over 44 h) for the remaining
two cycles. Subsequent pelvic CT indicated regression of both
the intestinal lesion and the right pelvic wall mass (Figs. SIB-D
and S2). The patient then underwent radical resection of the
sigmoid colon carcinoma along with excision of the mass
from the right pelvic wall. Postoperative pathology confirmed
moderately differentiated adenocarcinoma of the sigmoid
colon (Fig. 2A) with focal residual mucinous adenocarcinoma
involving the serosal membrane. Histological examination
of the right pelvic wall mass revealed alternating Antoni A
areas containing densely packed spindle cells and Antoni B
areas with sparsely distributed spindle cells (Fig. 2B and C),
and immunohistochemical staining revealed positivity for
S-100 (Fig. 2D), establishing the diagnosis of a schwannoma.
Immunohistochemical staining was performed on surgical

specimens using the EliVision two-step method. Briefly,
3-um thick paraffin sections were dewaxed and rehydrated,
followed by blocking endogenous peroxidase activity with 3%
hydrogen peroxide (H,0,) at room temperature for 10 min.
Sections were incubated with a ready-to-use primary antibody
against S-100 protein [cat. no. B26011908; Hangzhou Bailing
(Biolynx) Biotechnology Co., Ltd.] at 28°C for 40 min, washed,
and subsequently incubated with a ready-to-use horseradish
peroxidase (HRP)-conjugated EnVision secondary antibody
(cat. no. 2603020805B; Fuzhou Maixin Biotechnology
Development Co., Ltd.) at 28°C for 40 min. Immunoreactivity
was visualized with 3,3'-diaminobenzidine chromogen at 28°C
for 15 min, followed by hematoxylin counterstaining. Slides
were observed under an OLYMPUS BX53 light microscope.
Following the operation, the patient underwent postop-
erative adjuvant therapy at the 900th Hospital of PLA Joint
Logistic Support Force. Initially, two cycles of the CAPEOX
regimen were administered, comprising intravenous
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Table I. Differential diagnosis between pelvic schwannomas and pelvic metastases originating from colorectal cancer.

Pelvic metastasis from colorectal

Feature Pelvic schwannoma cancer (Refs.)
Growth pattern Slow, expansive growth Rapid, invasive growth with. (4,56)
with clear margins and. indistinct boundaries, infiltrating
encapsulation surrounding tissues
Relationship with Arises from the nerve sheath No direct neural involvement (57-59)
nerves and blood (sacral/hypogastric plexus), initially; advanced stages may
vessels showing the ‘entering and involve the sacral plexus. EMVI is
exiting nerve sign’, and common, with vessels encircling
displaces vessels without the lesion and lymph node
invasion. metastasis.
Imaging findings CT: A well-defined hypodense CT: A soft-tissue mass (19,22,43,60,61)

mass on non-contrast CT,
with either homogeneous or
heterogeneous attenuation.
MRI: Hypointense on T1WI
and hyperintense on T2WI,
with hallmark features
including the ‘target sign’,
‘entering and exiting nerve
sign’ and ‘fat-splitting sign’
observed in a subset of cases.
PET-CT: Highly variable
metabolic activity, with a mean
SUVmax of 5.4+2.7.

with indistinct boundaries,
heterogeneous density and uneven
enhancement.

MRI: Hypointense on TIWI,
isointense on T2WI and
hyperintense on DWI.

PET-CT: Demonstrates significant
hypermetabolic activity.

EMVI, extramural vascular invasion; PET-CT, positron emission tomography-computed tomography; MRI, magnetic resonance imaging;
WI, weighted imaging; DWI, diffusion WI; SUVmax, maximum standardised uptake value.

oxaliplatin (180 mg) on day 1, and oral capecitabine at doses
of 1,000 mg in the morning and 1,500 mg in the evening on
days 1-14, repeated every 3 weeks. Subsequently, imaging
follow-up suggested possible tumour recurrence and metas-
tasis. Therefore, the treatment was revised to a 3-week cycle
regimen consisting of oral capecitabine (1.5 g twice daily,
days 1-14), trifluridine-tipiracil (TAS102; 50 mg orally twice
daily, days 1-5) and bevacizumab (300 mg). All three agents
were administered on a 3-week cycle. To date, the patient has
completed five cycles of this revised regimen. Regular post-
operative follow-up has been conducted every 3 weeks, and
at the most recent evaluation, the patient remained in stable
condition.

ARMS fluorescence quantitative PCR. Genomic DNA was
isolated from 10-um thick formalin-fixed, paraffin-embedded
(FFPE) tumor tissue sections using the Nucleic Acid
Extraction Kit (FFPE DNA; Amoy Diagnostics Co., Ltd.)
according to the manufacturer's instructions, and only samples
with a concentration >2 ng/ul and with an OD260/0D280
ratio between 1.8 and 2.0 as measured by a Nanodrop 2000
spectrophotometer (Thermo Fisher Scientific, Inc.) were used
for subsequent analysis. Detection of KRAS, NRAS, PIK3CA
and BRAF mutations was performed with the Human
KRAS/NRAS/PIK3CA/BRAF Gene Mutation Joint Detection

Kit (fluorescence PCR; cat. no. 801.0173; Amoy Diagnostics
Co., Ltd.), which is based on the amplification refractory muta-
tion system ARMS fluorescent quantitative PCR. The reaction
mixture was prepared by combining 65.8 ul of extracted
DNA with 4.2 pul of the supplied KNPB Enzyme Mix, which
contained a thermostable DNA polymerase, specific forward
and reverse primers, fluorescent probes and internal control
components; the sequences of the forward and reverse primers
are proprietary to the kit and were not disclosed by the manu-
facturer. After brief vortexing and centrifugation, 5 pul of the
mixture was dispensed into each tube of the 12-strip PCR
array. Amplification and fluorescence detection were carried
out on an ABI 7500 Real-Time PCR System with the following
dye settings: Reporter dye, FAM and VIC; quencher dye,
TAMRA; passive reference, nONE. Thermal cycling condi-
tions were as follows: Initial denaturation at 95°C for 5 min
(1 cycle); followed by 15 cycles of denaturation at 95°C for
25 sec, annealing at 64°C for 20 sec and extension at 72°C
for 20 sec; then 31 cycles of denaturation at 93°C for 25 sec,
annealing at 60°C for 35 sec (fluorescence signal acquisition
during this step) and extension at 72°C for 20 sec. No agarose
gel electrophoresis was performed, as the assay directly
monitors amplicon accumulation via real-time fluorescence.
Mutation status was assigned according to the manufacturer's
cut-off criteria: A FAM Cq value <26 in a mutation-specific
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Step 1: Clinical clues

Colorectal cancer with a pelvic mass of
uncertain origin

A 4

Step 2: Key imaging examination

High-resolution multiparametric MRI of
the pelvis
(To clarify the origin, extent, and relationship
of the mass with the rectosigmoid region)

Step 3: Anatomical relationship between the
mass and colorectum

Anatomical relationship
between the mass
and colorectum

Branch A2: Non-contiguous with
the colorectum an independent
mass requiring further origin differentiation

Branch A1: Contiguous with the
colorectum suggesting local
extension of the primary tumor

Step 4:

1. MDT discussion

2. After excluding relevant contraindications,
CT/color Ddoppler ultrasound needle biopsy is
performed

3. Further staging with PET-CT, chest and
abdominal CT, and brain MRI/CT

Step 4:

Further staging with PET-CT,
chest and abdominal CT, and

Figure 3. Diagnostic flowchart for evaluating patients with colorectal cancer presenting with pelvic masses of uncertain origin. MDT, multidisciplinary team;

brain MRI/CT
A 4
[Differential diagnosis]
Ovarian malignancies, pelvic leiomyosarcoma,
seminoma, fallopian tube malignancies, extra-
gastrointestinal stromal tumor, and neurogenic
tumors, among others
Step 5: MDT discussion
Involving surgical oncology, medical
P oncology, radiation oncology, pathology, [«
and radiology
A 4
Step 6: Treatment decision-making
A 4 A 4 \ 4
Direct local invasion (A1): Primary lesion of colorectal Non-colorectal origin
e el origin (A2): Treatment is (A2): Management is
Treatment is individualized - : .
e Al individualized based on the conducted in accordance with |«
based on the patient’s clinical S " i
status and MDT consensus patient’s clinical status and corresponding tumor-specific
MDT consensus clinical practice guidelines
A

PET-CT, positron emission tomography-computed tomography; MRI, magnetic resonance imaging.
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reaction tube, with a valid VIC (internal control) signal, was
considered positive for the corresponding mutation; a FAM
Cq value >26 or undetermined was considered negative. The
positive control was required to yield Cq values <20 for both
FAM and VIC, and the no-template control had to be free of
FAM amplification.

Case 2. A 73-year-old man was admitted to the 900th Hospital
of PLA Joint Logistic Support Force with an 8-year history
of intermittent haematochezia. Colonoscopy revealed an
irregular mass located 15-19 cm from the anal verge, occu-
pying approximately one-half of the intestinal lumen, with
surface erosion and necrosis; biopsy pathology suggested
moderately differentiated adenocarcinoma (Fig. S3A). Pelvic
CT findings indicated: i) Sigmoid colon cancer with metastasis
to the regional mesenteric lymph nodes; and ii) a mass with
calcification adjacent to the iliac vessels in the right pelvic
wall peritoneal region, suggestive of a tumour, with metastatic
disease not excluded (Fig. 1B). Pelvic magnetic resonance
imaging (MRI) demonstrated: i) Sigmoid colon cancer with
regional mesenteric lymph node metastasis; and ii) a mass
on the right pelvic wall, with metastasis considered likely
(Fig. 1C and D). MDT discussion determined the clinical stage
to be T;N,M, based on the NCCN Clinical Practice Guidelines
in Oncology for Colorectal Cancer (9,10). The patient under-
went six cycles of neoadjuvant therapy consisting of the
CAPEOX regimen combined with bevacizumab, administered
every 3 weeks for a total of 18 weeks. The specific regimen
included oxaliplatin (200 mg intravenous infusion on day 1),
oral capecitabine at doses of 1,000 mg in the morning and
1,500 mg in the evening on days 1-14 and bevacizumab
(300-400 mg intravenous infusion on day 1). After six cycles
of neoadjuvant therapy, follow-up evaluation showed that
the colonic lesion had decreased in size, whereas the right
pelvic wall mass remained largely unchanged (Figs. S4 and
S5). Subsequently, the patient underwent a radical resection
of sigmoid colon cancer and an excision of the right pelvic
wall mass. Postoperative pathology confirmed the initial
diagnosis of moderately differentiated adenocarcinoma of the
sigmoid colon (Fig. S3B); following neoadjuvant therapy, only
scattered residual tumour nests were identified after extensive
sampling. Histopathological examination of the right pelvic
wall mass again revealed alternating Antoni A and B areas,
with immunohistochemical positivity for S-100, confirming
a schwannoma (Fig. S3C and D). No adjuvant therapy was
administered postoperatively. Monthly telephone follow-ups
indicated stable clinical status, and regular clinical evaluations
were performed at a local hospital.

Discussion

According to the latest 2022 GLOBOCAN estimates from
the International Agency for Research on Cancer, the global
burden of colorectal cancer has increased significantly over the
past decade, with absolute increases in new cases and deaths of
41.5 and 34.7%, respectively (12,13). Previous studies (14,15)
have indicated that >20% of patients with colorectal cancer
present with distant metastases to sites such as the liver, lung,
peritoneum and ovary at the initial diagnosis. Approximately
one-quarter of patients exhibit peritoneal metastases, and

these patients typically have a poor prognosis. Furthermore,
colorectal cancer represents a common primary origin for
ovarian metastases (16,17).

Schwannomas originate from well-differentiated Schwann
cells, and the vast majority of these tumours are benign (1).
Malignant schwannomas are rare and are often associ-
ated with neurofibromatosis (18). Pelvic schwannomas are
uncommon clinically, and some researchers (3) have proposed
that they originate from the peripheral nerve sheath of the
sacral nerve or the hypogastric plexus. A solitary, intact
and well-defined capsule is characteristic of schwannomas;
however, pelvic schwannomas often demonstrate atypical
presentations, including cystic degeneration, haemorrhage and
calcification (3,8). Due to their slow growth and non-specific
clinical symptoms, pelvic schwannomas are challenging to
detect at an early stage; they typically become noticeable
only when compression or invasion of adjacent tissues and
organs causes corresponding symptoms (2). Imaging studies
indicate that pelvic schwannomas frequently appear as
well-defined, hypodense lesions on CT scans (19). Compared
with CT, MRI offers superior visualisation of pelvic masses,
demonstrating higher sensitivity and specificity for detecting
schwannomas (20,21). Clinical studies (22,23) have shown
schwannomas to typically exhibit hypointensity on T1-weighted
imaging (T1WI), hyperintensity on T2WI, and heterogeneous
enhancement following contrast administration on TIWI;
these features are consistent with the MRI findings observed
in the cases of the present study. Notably, scholarly opinions
differ on the diagnostic certainty achievable by preoperative
imaging alone. Tong et al (24) suggested that confirmation of
the association between the pelvic mass and peripheral nerves
or blood vessels through imaging is critical for diagnosing
schwannomas. By contrast, Wu et al (7) concluded that imaging
of pelvic schwannomas lacks specificity, making differen-
tiation from other pelvic masses difficult. In pathological
assessments, apart from the specific immunohistochemical
marker S-100, positive staining for neuron-specific enolase
and microfilament proteins has also been reported to support
the diagnosis of schwannomas (25-27). Microscopically,
schwannomas are composed of densely packed spindle-shaped
cells (Antoni A areas) and loosely arranged tumour cells
(Antoni B areas) (8,28). Currently, surgical resection is the
optimal treatment for schwannomas (7). An intercontinental
multicenter study (29) recommended MDT discussions before
pelvic schwannoma resection to determine whether local or
radical resection is appropriate, considering both the patient's
postoperative prognosis and the anatomical relationships
with surrounding nerves and blood vessels. Damage to pelvic
peripheral nerves and vessels during surgery may lead to
neurological impairment (8,30). In the follow-up described
for case 1, the patient presented with localized postopera-
tive neurological dysfunction, manifested as numbness, pain
and cold sensory paresthesia in the right lower extremity.
Consequently, preoperative MDT evaluation is particularly
important in managing pelvic schwannomas.

Common to both cases reported in the present study was
the preoperative misdiagnosis of a pelvic schwannoma as
a metastatic lesion originating from colorectal cancer. The
reasons are as follows: First, schwannomas typically occur
in the head, neck and limbs, with pelvic schwannomas being
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rare (31). Second, symptoms associated with pelvic schwan-
nomas lack specificity and vary according to the lesion's size
and location (27). The absence of specific clinical manifesta-
tions in both cases described within the present study further
complicated the preoperative diagnosis. Third, imaging find-
ings in pelvic schwannomas, which often exhibit rich blood
supply and atypical features such as cystic degeneration,
liquefaction necrosis and calcification, are easily mistaken for
malignant pelvic tumours without histopathological confirma-
tion (3,32,33). Malignant ovarian tumours commonly present as
mixed cystic-solid, solid or cystic masses on CT scans,and MRI
may reveal cystic-solid lesions or nodular structures similar to
schwannomas, with high signal intensity on diffusion-weighted
imaging (DWI) and heterogeneous enhancement following
contrast administration (34-36). Pelvic malignancies, including
leiomyosarcoma, seminoma, fallopian tube carcinoma and
extra-gastrointestinal stromal tumours, also share imaging
characteristics with schwannomas (37-42). Advanced MRI
techniques, including contrast-enhanced magnetic resonance
neurography (CE-MRN) and DWI, offer distinct advantages
over conventional MRI in identifying neurogenic tumours in
the pelvic region (43-45). However, CE-MRN exhibits lower
spatial resolution compared with conventional MRI, limiting
its ability to adequately evaluate tumour microstructure, func-
tion or metabolism (43). In addition, schwannomas frequently
present with cystic degeneration and necrosis, leading to
pseudo-limited diffusion on DWI (46). Therefore, these
techniques should be combined with other imaging modali-
ties for more accurate assessment. Additionally, ®F-FDG is a
non-specific tracer that can exhibit increased uptake not only
in malignant tumours but also in some benign lesions, leading
to false-positive results (47-49). In case 1 of the present study,
preoperative '®F-FDG PET-CT also demonstrated mild hyper-
metabolism. Boré er al (49) argued that false-positive "*F-FDG
findings could influence preoperative diagnosis and treatment
decisions in patients with schwannomas. Currently, patholog-
ical examination following complete surgical resection remains
the gold standard for diagnosing schwannomas.

Upon reviewing the imaging data of the two pelvic mass
cases presented within the current study, although no character-
istic imaging features were identified, both lesions were located
in anatomical regions along the pelvic wall or obturator nerve
plexus, suggesting the possibility of schwannomas. In addition,
when a pelvic mass demonstrates imaging features such as the
target sign and nerve entry-exit sign with well-defined margins,
schwannoma should also be included in the routine differential
diagnosis (43). A previous report has described a case in which
a peritoneal mass was misdiagnosed as a metastatic malignant
lesion. Similar to cases 1 and 2 in the present report, after
MDT discussion, no preoperative biopsy was performed, and
the diagnosis of schwannoma was ultimately confirmed by
postoperative pathological examination (50). This has prompted
consideration of how the MDT model could be further improved
in preoperative diagnostic decision-making. Preoperative biopsy
is necessary; however, preoperative biopsy of schwannomas
is prone to sampling error due to tumour cell degeneration
and pleomorphism, which may lead to misdiagnosis (51).
Therefore, the involvement of subspecialty radiologists (such
as musculoskeletal or pelvic radiologists) in multidisciplinary
diagnosis and treatment processes for pelvic masses is essential
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for providing specialised imaging consultations. Additionally,
greater emphasis should be placed on comparing imaging
morphology, lesion invasion extent and preoperative biopsy
histopathological characteristics during MDT discussions to
improve the accuracy of preoperative assessments (52,53).
Although pelvic schwannomas have previously been misdiag-
nosed as malignant tumours (54,55), most existing studies have
not systematically summarised the key points for differentiating
pelvic schwannomas from pelvic metastatic lesions of colorectal
cancer. Furthermore, no standardised clinical diagnosis and
treatment protocol has been established for patients with
colorectal cancer complicated by pelvic masses. Based on the
diagnostic experience from the present cases, we believe it is
clinically valuable to establish a clear, practical and systematic
diagnostic pathway and optimise MDT evaluations for patients
with colorectal cancer presenting with pelvic masses. Based on
prior literature, the present study analysed the distinguishing
features between pelvic schwannomas and colorectal cancer
pelvic metastatic lesions in terms of growth patterns, associa-
tions with neurovascular structures and imaging characteristics
(Table 1) (4,19,22,43,56-61). Pelvic schwannomas typically
exhibit slow growth with clear margins, originate from the
nerve sheath (sacral or hypogastric plexus), demonstrate the
‘entering and exiting nerve sign’ and lack vascular invasion.
Radiologically, schwannomas appear as well-defined hypodense
masses on non-contrast CT, demonstrate T1-hypointensity and
T2-hyperintensity on MRI (occasionally exhibiting the ‘target
sign’ or ‘fat-splitting sign”), and show variable metabolic activity
on PET-CT. By contrast, colorectal cancer pelvic metastases
grow rapidly and invasively with indistinct boundaries, initially
lack direct neural involvement (with potential sacral plexus
involvement at advanced stages), and EM VI, vascular encircle-
ment and lymph node metastasis. Imaging typically reveals
ill-defined soft-tissue masses with heterogeneous density and
uneven enhancement on CT, T1-hypointensity, T2-isointensity
and DWI hyperintensity on MRI, along with markedly hyper-
metabolic activity on PET-CT (4,19,22 43,56-61). In addition, we
propose a standardised diagnostic and therapeutic workflow for
patients with colorectal cancer and pelvic masses of unknown
origin (Fig. 3), aiming to provide guidance and reference for
clinical decision-making in similar cases. This workflow initi-
ates with clinical screening of patients with who present with
pelvic masses of uncertain etiology. High-resolution multipara-
metric pelvic MRI is employed to clarify lesion origin, invasive
extent, and anatomical relationships between pelvic lesions and
the rectosigmoid colon. Patients are then stratified into two
treatment pathways based on the spatial continuity between
lesions and the intestinal tract: Masses adjacent to the bowel
indicate local infiltration by primary colorectal cancer, necessi-
tating systematic examinations for accurate tumour staging. For
isolated pelvic lesions unrelated to the colorectum, preliminary
MDT consultation should occur first, followed by image-guided
needle biopsy after excluding contraindications, combined with
whole-body staging assessments and differential diagnosis
of common pelvic tumours. A subsequent multidisciplinary
consensus discussion is then held to formulate personalized
therapeutic regimens.

In conclusion, the current study presents two cases of
pelvic schwannomas initially misdiagnosed as colorectal
cancer metastases. This misdiagnosis underscores the
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importance of preoperative differential diagnosis in evaluating
pelvic masses. Additionally, the diagnostic challenge is further
complicated by the non-specific clinical and imaging features
of pelvic schwannomas. Postoperative pathological examina-
tion remains essential for a definitive diagnosis. The present
case report and associated retrospective analysis highlight the
necessity for clinicians to consider pelvic schwannomas when
investigating the origin of pelvic masses.
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