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Misdiagnosis of chordoma:
A case report and a review of the literature
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Abstract. The present study aimed to investigate the clinico-
pathological features and diagnostic criteria for differentiating
between chordoma and chordoid meningioma. A case of chor-
doma was retrospectively analyzed using clinical, radiographic,
histological and immunohistochemical data, alongside a liter-
ature review. A 59-year-old male patient was admitted with
headaches and dizziness persisting for 2 months without any
obvious precipitating factors. The patient underwent two intra-
cranial tumor resections between March 2022 and December
2023. The pathology report from the first surgery indicated
that the tumor was composed of cords of epithelioid cells
with vacuolated cytoplasm embedded in a basophilic stroma.
Immunohistochemical analysis showed positivity for cytoker-
atin, vimentin, epithelial membrane antigen, synaptophysin,
cytokeratin 8/18 and E-cadherin, with a Ki-67 proliferation
index of 3%. Progesterone receptor, D2-40, glial fibrillary
acidic protein, S100 and SOX10 staining were negative. Based
on the pathology and immunohistochemical findings, the
diagnosis was determined to be a chordoma-like meningioma
(World Health Organization Grade 2). The pathology report
from the second surgery revealed a tumor composed of cords
and isolated epithelioid cells with intracytoplasmic vacuoles
within a myxoid matrix. However, immunohistochemical
analysis indicated positivity for Brachyury, leading to a diag-
nosis of chordoma. In conclusion, the histological morphology
of chordoma is similar to that of chordoid meningioma and
lacks clinical specificity. Immunohistochemical staining of
tumor markers assists in both the diagnosis and differential
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diagnosis. Currently, treatment for chordoma and choroid
mengioma primarily focuses on surgical resection, which is
associated with high rates of relapse. The differential diagnosis
predominantly influences the postoperative treatment strategy.

Introduction

Chordoma is a rare primary malignant bone tumor that
originates from the embryonic remnants of the notochord.
Chordoma typically arises in the skull base or sacrum, with
an annual incidence rate of ~0.8 cases per million individuals,
accounting for ~1% of all bone tumors (1). Chordomas can
manifest at any age, but the majority of patients are diagnosed
between the ages of 40 and 50 years. Clinical manifestations
primarily depend on the location and extent of the lesions,
with intracranial chordomas often causing headaches or facial
numbness due to their proximity to cranial nerves, while sacro-
coccygeal chordomas may lead to lumbosacral pain or bowel
dysfunction due to compression of the sacral nerve roots (1).

Chordoid meningioma, on the other hand, is a rare subtype
of meningioma, accounting for 0.5-1% of all meningiomas (2).
This tumor is more commonly found in young female patients
and is typically located in the supratentorial region or at the
skull base (3). Chordoid meningiomas can invade surrounding
tissues, leading to symptoms such as headaches, vomiting and
visual disturbances (2,3).

Given the overlapping clinical and pathological features of
chordoma and chordoid meningioma, accurate differentiation
between these two entities is crucial for appropriate treatment
and prognosis. Misdiagnosis can lead to inappropriate thera-
peutic strategies, potentially affecting patient outcomes (4).
The present case report aims to highlight the challenges in
differentiating between chordoma and chordoid meningioma,
emphasizing the importance of immunohistochemical markers
and imaging studies in achieving an accurate diagnosis.

Case report

In March 2022, a 59-year-old male patient presented to the
Qingdao Municipal Hospital (Qingdao, China) with a 2-month
headache, dizziness and numbness in the right hand. The
symptoms intensified when the patient lowered their head
and rolled their neck. Notably, the severity of these symptoms
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had increased over the past month. The physical examination
revealed normal limb movements, gait and consciousness, as
well as clear speech. The bilateral pupils were equal in size
and shape, and exhibited a light reaction, and the patient
displayed symmetrical forehead lines and nasolabial grooves
on both sides. Tongue extension was centered. Muscle strength
in the limbs was rated at level 5, muscle tone was normal (5)
and blood pressure readings were within the normal range.
The patient had no abnormal results in routine laboratory tests.
Magnetic resonance imaging (MRI) revealed a round lesion in
the left cerebellar hemisphere, characterized by long T1 and
long T2 signals, with T2-weighted-fluid-attenuated inversion
recovery exhibiting high signal intensity and unevenness.
The lesion measured ~39 mm in diameter, had clear bound-
aries and was located adjacent to the lateral margin of the
cerebellum, with diffusion-weighted imaging (DWI) showing
an iso-low signal. MRI enhancement demonstrated moderate,
uneven enhancement of the left cerebellar hemisphere lesion,
featuring a central non-enhanced area and mild enhancement
of the surrounding wall. The MRI findings were indicative of
a ‘space-occupying lesion in the left cerebellar hemisphere’
(Fig. 1A). There was no prior history of tumors. The patient
underwent an intracranial tumor resection in March 2022.
Following the procedure, the vital signs and overall condition
of the patient were stable. Subsequently, the planning target
volume (PTV) for radiotherapy following the first operation
was 5,040 cGy/180 cGy/28 fractions, and mannitol injection
(20%) in a volume of 150 ml once was provided to reduce
intracranial pressure.

The gross resected specimen was formed of
grey-white-brown broken tissue, with a total size of
2.5x2x2 cm, and the local tissue section was soft and spongy.
Postoperative pathology (Data S1) revealed that the tumor
was composed of cords of epithelioid cells with vacuolated
cytoplasm and collagen fibers within a basophilic stroma
(Fig. 2A and B). Immunohistochemical analysis (Data S1)
revealed positivity for cytokeratin (CK), cytokeratin 8/18
(CK8/18), vimentin, epithelial membrane antigen (EMA),
synaptophysin and E-cadherin, with a Ki-67 proliferation
index of 3% (Fig. 3A-G). The tumor was negative for S100,
glial fibrillary acidic protein (GFAP), progesterone receptor
(PR), D2-40 and SOX-10 (data not shown). Based on the
pathological and immunohistochemical findings, a diagnosis
of chordoma-like meningioma [World Health Organization
(WHO) Grade 2] (6) was made.

In November 2023, the patient experienced numbness on
the right side of the face, without accompanying symptoms of
headaches or dizziness. Neurological examination revealed no
abnormalities. An MRI revealed irregular mass enhancement
in the left Sylvian fissure cistern, with a cross-sectional area
of ~22x18 mm, suggestive of an intracranial occupying lesion
(Fig. 1B). In November 2023, the patient underwent another
intracranial tumor resection. Postoperatively, the condition of
the patient remained stable. The patient received radiotherapy
for intracranial lesions and the lumbosacral area in December
2023.The PTV for radiotherapy after the second operation was
4,000 cGy/200 c¢Gy/20 fractions for the intracranial lesion and
7,000 cGy/200 cGy/35 fractions for the lumbosacral lesion.
At 1 month after the completion of radiotherapy, the efficacy
evaluation indicated a partial response.

The gross specimen of the second surgery consisted
of grey and broken tissue, with a diameter of 0.3 cm. The
pathology results revealed that the tumor was composed of
cords and isolated epithelioid cells, which exhibited intracy-
toplasmic vacuoles within a myxoid matrix (Fig. 2C and D).
Immunohistochemical analysis revealed positive CK (Fig. 3H),
Brachyury (Fig. 31) and weakly-positive S100 (Fig. 3J) expres-
sion. These immunohistochemical findings suggested a
diagnosis of chordoma.

A review of the hematoxylin and eosin slices from the
first surgery in 2022 indicated that the epithelioid cells were
arranged in a cord-like distribution within an eosinophilic
mucinous matrix. Some cells exhibited eosinophilic cyto-
plasm, while others appeared vacuolated. Classic meningioma
structures were absent, and there was no evidence of lympho-
cyte or plasma cell infiltration at the tumor periphery in a
layered pattern. Repeat immunohistochemistry confirmed that
the original slices were Brachyury-positive (Fig. 3K), further
supporting the diagnosis of chordoma.

Postoperative follow-up in March 2024 revealed a patchy,
low-density area in the left cerebellar surgical site, measuring
~24.7x19.4 mm. Additionally, soft-tissue nodules on the
periphery and below, with a cross-section of ~25.6x15.0 mm,
fluorodeoxyglucose hypermetabolic lesions in the peripheral
and inferior regions of the left cerebellar surgical site and
multiple hypermetabolic lymph nodes in the bilateral neck
were noted on positron emission tomography-computed
tomography (PET-CT) (Fig. 1C-E). Given the possibility
of tumor recurrence and metastasis, palliative radiotherapy
at 6,000 cGy/200 cGy/30 fractions was administered to the
affected area. The efficacy evaluation indicated progres-
sive disease 1 month after the completion of radiotherapy.
In September 2024, the patient came to the hospital for
re-examination due to dizziness and constipation. MR
enhanced scanning examination showed the formation of soft-
ening lesions in the left cerebellar hemisphere and abnormal
enhancement in the left insular-Sylvian cistern area (Fig. 1F).
Follow-ups were organized and the patient was advised to
return if symptoms worsened.

In November 2024, the patient presented to the hospital
with paroxysmal headaches and dizziness. An enhanced MRI
of the lumbosacral spine revealed nodular abnormal signal
foci in the sacral canal at the S1-2 level, indicating a chordoma
(Fig. 1G). Due to the progression of the disease in the brain,
cranial radiotherapy was deemed inappropriate. Although the
patient was advised to undergo comprehensive genetic testing,
followed by targeted therapy and immunotherapy, the patient
declined all these recommendations. The patient received a low
dose of imatinib mesylate tablets (0.4 g, once daily) as targeted
therapy, which resulted in slight alleviation of the dizziness
(Table I). The patient sought treatment in Beijing following
this visit and did not return to the hospital for a follow-up until
February 2025, with the primary complaint still being dizzi-
ness. The clinician prescribed imatinib mesylate tablets (0.4 g,
once daily) as a treatment.

Discussion

Chordoma is a rare primary malignant bone tumor that
originates from the embryonic remnants of the notochord.
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Figure 1. Preoperative and follow-up images. (A) MRI performed in 2022
showing a lesion in the left cerebellar hemisphere presenting as uneven
moderate enhancement. (B) MRI in 2023 showing an irregular mass-like
enhancement in the left lateral fissure. (C) PET-CT in 2024 showing a
low-density area in the left cerebellar surgical site. (D) PET-CT in 2024
showing soft-tissue nodules on the periphery and below the surgical area.
(E) PET-CT in 2024 showing multiple hypermetabolic lymph nodes in the
bilateral neck. (F) MRI in 2024 showing abnormal enhancement in the left
insular-sylvian cistern area. (G) MRI in 2024 showing nodular abnormal
signal foci in the sacral canal at the S1-2 level. MRI, magnetic resonance
imaging; PET-CT, positron emission tomography-computed tomography.

During embryonic development, the upper end of the noto-
chord is situated in the sphenoid and occipital bones at the
base of the skull, while the lower end is located in the sacrum.
Consequently, chordomas typically arise in the skull base or
sacrum. The annual incidence rate of chordoma is ~0.8 per
million individuals, accounting for ~1% of all bone tumors.
Chordoma can manifest at any age; however, the majority of
patients are diagnosed between the ages of 40 and 50 years,
with <5% of cases occurring in individuals <20 years (1,7).
Clinical manifestations primarily depend on the location
and extent of the lesions. Intracranial chordomas typically
result in headaches or facial numbness due to the proximity
of the tumor to cranial nerves, whereas sacrococcygeal
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Figure 2. H&E images of two tumors. (A) An H&E image from 2022.
Magnification, x4. Under low magnification, the tissue appears frag-
mented, with the tumor exhibiting a pattern of cords and nests within the
blue myxoid matrix (arrow). (B) An H&E image from 2022. Magnification,
x10. Under medium magnification, the tumor is composed of cords of
epithelioid cells with vacuolated cytoplasm and collagen fibers within a
basophilic stroma (arrows). (C) An H&E image from 2023. Magnification,
x4. Under low magnification, the tissue appears fragmented and is accom-
panied by a small amount of blue-stained mucus (arrow). (D) A 2023
H&E image. Magnification, x10. Under medium magnification, the tumor
is composed of cords and isolated epithelioid cells, which exhibit intracy-
toplasmic vacuoles within a myxoid matrix (arrows). H&E, haematoxylin
and eosin.

chordomas lead to lumbosacral pain or bowel dysfunction as a
consequence of compression of the sacral nerve roots (7).

Meningioma is a type of tumor that arises from the
meninges, the protective membranes surrounding the brain
and spinal cord. Chordoid meningiomas account for 0.5-1%
of all meningiomas and are more commonly found in young
female patients (8). These tumors are typically located in the
supratentorial region or at the skull base, where they invade
surrounding tissues, leading to associated symptoms such as
headaches, vomiting and visual disturbances (3).

The clinical symptoms of chordoma and chordoid menin-
gioma can often present similarly. The current patient presented
at the hospital with complaints of dizziness, headaches and
numbness in the right hand. There were no distinguishing
symptoms to differentiate between the two tumors. While
chordoma is known for its propensity to recur, meningioma
typically does not exhibit this tendency. The recurrence of the
tumor within <2 years aligns with the biological behavior of
chordoma, prompting re-evaluation and revision of the initial
pathology report.

Chordoma commonly originates from the sphenoid-
occipital symphysis region and primarily grows in the
midline area, typically involving the midline structures in
the slope region. There is marked bone destruction at the
skull base, particularly in areas such as the saddle dorsal
and slope, and the tumor can extend into the adjacent
basal cistern. Chordoma typically presents as a destructive
lobulated mass on CT, which invades adjacent tissues and
is associated with lytic bone destruction and soft-tissue
expansion (9). MRI, with its high soft-tissue resolution, accu-
rately depicts the location of the tumor, tissue structure and
surrounding structures that it invades. T1-weighted imaging
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Figure 3. Immunohistochemistry images of tumors obtained from the
first surgery. Arrows indicate positive staining. Magnification, x10. (A) A
CK-positive image. (B) A vimentin-positive image. (C) An epithelial
membrane antigen-positive image. (D) A synaptophysin-positive image.
(E) AnE-cadherin-positive image. (F) A CK8/18-positiveimage. (G) Animage
showing a Ki-67 proliferation index of 3%. (H-K) Immunohistochemistry
images of tumors obtained from the second surgery. Arrows indicate
positive staining. Magnification, x10. (H) A CK-positive image. (I) A
Brachyury-positive cells. (J) A S100 weakly positive cells. (K) An immuno-
histochemistry image of the repeated analysis performed in 2023 for sections
initially obtained in 2022, showing Brachyury-positive cells.

(TIWI) indicates low signal lesions, while T2-weighted
imaging (T2WI) shows high signal lesions accompanied by
low signal septations, resulting in a honeycomb-like pattern
of uneven enhancement (9-11).

Chordoid meningioma in general is located in the supra-
tentorial region and typically exhibits aggressive behavior on

imaging, often invading surrounding bone while maintaining
an intact capsule. Involvement of the brain parenchyma is
rare (3). A CT scan typically reveals isodensity, while MRI
often shows low signal using TIWI and high signal using
T2WI. Some lesions may exhibit mixed signals with long T1
and long T2 characteristics, along with marked enhancement
following contrast administration (11). Caudal meningeal
signs may be present, and restricted diffusion on DWI is not
limited (12).

The lesion in the present case was located adjacent to the
skull base area of the posterior cranial fossa; however, there
was no evident bone destruction in the adjacent skull, nor were
there any signs of bleeding, necrosis, irregular calcification or
other abnormalities within the lesion itself. The DWI signal of
the lesion was not elevated, indicating that it was not promi-
nently visible on imaging. There was no clear evidence of
restricted diffusion, which suggests that the imaging findings
did not align with typical clinical presentations of chordomas.
The lesion in the present case presented as a hemicystic,
low-density round mass on the plain CT scan. MRI signal
characteristics revealed that TIWI predominantly exhibited
low signal intensity, while T2WI demonstrated slightly
elevated and uneven signal intensity, with additional patches
of slightly low signal observed internally. The T2-fluid attenu-
ated inversion recovery image displayed heterogeneous high
signal intensity. Notably, most lesions on the enhanced scan
did not exhibit enhancement, although an eccentric marginal
area of pronounced heterogeneous enhancement was evident.
These imaging characteristics are not consistent with typical
clinical presentations of meningiomas. Therefore, this discrep-
ancy contributed to the misdiagnosis.

The initial diagnosed lesion in the present case was situ-
ated in the left cerebellar hemisphere. The location of its onset
is not a typical site for meningiomas in adults. Furthermore,
the lesion did not exhibit the general characteristics associated
with intracranial and extracerebral tumors on imaging. These
characteristics include, but are not limited to, the white matter
collapse sign, the meningeal tail sign, adjacent subarachnoid
space widening and cerebrospinal fluid clefts (12). Additionally,
the remaining lesions did not show a close relationship with
the dura mater or the skull.

According to the 5th edition of the WHO classification
of bone and soft-tissue tumors, chordoma is categorized into
three types: Classic type, dedifferentiated type and poorly
differentiated type (7). The pathology of classic chordoma is
characterized by a fine fibrovascular connective tissue stroma,
which contains trabecular and nest-like epithelioid cells within
the lobules. The cell sizes vary, and the cells include multi-
nucleated, stellate and vacuolated cells with abundant and
intensely eosinophilic cytoplasm. The background features
an abundant extracellular myxoid matrix, and necrosis is
often observed, while mitotic figures are uncommon. Classic
chordoma may exhibit both chordoma and chondroid features,
previously referred to as chondroid chordoma; the 5Sth edition
of the WHO classification of bone and soft tissue tumors
includes chondroid chordoma under classic chordoma (4).

Dedifferentiated chordoma is a biphasic tumor character-
ized by the presence of two distinct components: A classic
chordoma component and a high-grade sarcoma component.
The high-grade sarcoma component usually manifests as either
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Table I. Summary table of patient presentation.
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Date

Patient presentation

March, 2022

The patient presented to the hospital with complaints of headaches and dizziness. MRI revealed a

space-occupying lesion in the left cerebellar hemisphere. A resection of the skull base lesion was
subsequently performed. The pathological diagnosis was chordoid meningioma. Postoperative
radiotherapy was then administered.

November, 2023

The patient presented to the hospital with facial numbness on the right side. MRI revealed an

intracranial space-occupying lesion. The patient subsequently underwent resection of the skull base
lesion, and the pathological diagnosis was chordoma.

December, 2023

The patient underwent local radiotherapy for intracranial lesions and the sacral vertebra following

surgery, with the treatment's efficacy assessed as a partial response.

March, 2024

Positron emission tomography-computed tomography scans revealed a space-occupying lesion in

the left cerebellar surgical site. Given the potential for tumor recurrence, palliative radiotherapy
was administered to the area of recurrence, and the efficacy of this treatment was evaluated as

progressive disease.
November, 2024

The patient experienced episodes of paroxysmal dizziness, and MRI enhancement revealed nodular

abnormal signal foci within the sacral canal. The possibility of chordoma recurrence was
considered, and targeted therapy with imatinib was administered.

MRI, magnetic resonance imaging.

high-grade undifferentiated spindle cell sarcoma or high-grade
osteosarcoma. Tumor cells may display binucleation or multi-
nucleation, and mitotic figures are often observable (4). The
5th edition of the WHO classification of bone and soft-tissue
tumors categorizes poorly differentiated chordoma as a new
subtype. This subtype has a low incidence rate, primarily
occurring in children and young adults, and is commonly
located at the skull base. Pathological features include a solid
growth pattern and notable cellular atypia, which is character-
ized by the loss of integrase interactor 1 (INI1) expression (4).

The pathology of chordoid meningioma is characterized by
tumor cells arranged in nests or trabecular patterns, featuring
eosinophilic cytoplasm and intracellular vacuoles. The
stroma has a myxoid appearance, and mitotic figures are rare.
Classic areas of meningioma are frequently observed in the
surrounding tissue, displaying a swirling, bundle-like pattern,
while pure chord meningioma is uncommon (13).

When the chordoid areas predominate or when tumors
exhibit chondroid metaplasia, accurate morphological diag-
nosis can be problematic as the differential diagnosis broadens
to include chordoid glioma, skeletal/extraskeletal myxoid
chondrosarcomas, chondrosarcomas and enchondromas. The
immunohistochemical evaluation is particularly effective for
differentiating these tumors (13) (Table II).

Chordomas and chordoid meningiomas exhibit marked
histological similarities. In the present study, the pathology
report from the first surgery revealed cord-like epithelioid
cells, myxoid stroma and meningioma-like regions in certain
adjacent areas. However, due to the limited number of gross
specimens available, there were insufficient regions for accu-
rate identification, leading to a misdiagnosis.

Chordoma expresses CK8, CK18 and CK19, but does
not express CK7 and CK20. Both EMA and S100 protein
are positive in chordomas (14,15). Brachyury, a transcription

factor encoded by the T gene located on chromosome 6q27,
serves a crucial role in embryonic notochord development and
is considered a key driver of chordoma (16). When utilized
for the diagnosis of chordoma, Brachyury demonstrates high
specificity and sensitivity, with a positive rate reaching as high
as 99%. In poorly differentiated chordoma, tumor cells are
positive for broad-spectrum CK and Brachyury, whereas in
dedifferentiated chordoma, expression of all markers may be
negative (17,18). Chordoid meningioma typically exhibits posi-
tivity for vimentin, EMA and PR, while S100, CK and GFAP
are generally negative. Sangoi et al (13) reported a higher posi-
tive rate of D2-40 in chordoid meningioma, highlighting its
diagnostic importance.

Chordoma and chordoid meningioma share numerous
immunohistochemical similarities. Brachyury, an antibody
that has received focus in recent years, is infrequently utilized
for diagnoses other than chordoma. Therefore, numerous
pathologists may not fully recognize its importance. This
lack of awareness is also the reason why Brachyury was not
included in the initial pathology assessment for the present
patient.

In addition to Brachyury, mutations in genes such as
cyclin-dependent kinase inhibitor 2A (CDKN2A), PTEN
and INI1 have also been identified in chordoma (19-21). INI1
is a tumor suppressor protein that serves as a component of
the SWIltch/Sucrose Non-Fermentable (SWI/SNF) complex,
which regulates gene expression through the remodeling of
chromatin structure. Deletion or mutation of the INI1 gene
results in decreased protein expression, thereby impairing
the normal function of the SWI/SNF complex. This impair-
ment may subsequently lead to abnormal cell proliferation
and tumor formation (22). A recent study demonstrated
that the immunohistochemical loss of INI1 protein in
poorly differentiated chordoma primarily results from
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a homozygous deletion of the 22ql11 locus (4). The loss of
INII protein may provide a rationale for assessing the effi-
cacy of novel targeted therapies, such as enhancer of zeste
homolog 2 (EZH2) inhibitors. EZH2 serves as the catalytic
subunit of the histone methyltransferase polycomb repressive
complex 2, and its upregulation has been linked to the promo-
tion of carcinogenesis. EZH?2 inhibitors have demonstrated
the ability to induce tumor regression and enhance radio-
sensitivity in SWI/SNF-related BAF chromatin remodeling
complex subunit B1/INT1-deficient tumor models (23). INI1
immunohistochemistry was performed on the two surgical
specimens of the patient, both of which demonstrated
weak positivity in a few scattered cells (data not shown).
Horbinski er al (24) reported that deletions of 1p36 and
9p in chordoma were linked to decreased overall survival
(OS). Furthermore, Wei et al (25) demonstrated that reduced
H3K?27me3 epigenetic modification in chordoma was associ-
ated with a poor prognosis. H3K27me3 is a main epigenetic
modification, primarily mediated by EZH2, the catalytic
subunit of the histone methyltransferase PRC2 complex.
H3K?27me3 is essential for the regulation of gene expression
and is frequently associated with gene silencing (26).

A previous study identified microRNA (miR)-1, miR-31
and miR-148a as promising prognostic and therapeutic markers
for chordoma (27). Additionally, Brachyury vaccines and
molecular targeted therapies have been explored as potential
treatment options for this condition (28). The preferred treat-
ment method for chordoma is surgical intervention; however,
the proximity of vascular and nerve structures to the tumor
often hinders complete resection, resulting in a high risk of
recurrence. Chordomas exhibit a poor response to conven-
tional radiotherapy and chemotherapy, which renders these
modalities ineffective as standard treatment options (29). A
study involving 357 patients with chordoma performed in the
United States revealed OS rates of 80.5, 68.4 and 39.2% at 3,
5 and 10 years, respectively. Additionally, the disease-specific
survival rates at these intervals were 89.0, 80.9 and 60.1%,
respectively. It was observed that when patients were >60 years
old or received non-surgical treatment due to metastasis, the
OS rate declined (30).

Daoud et al (31) identified that common copy number
variations in chordoid meningioma included a deletion of
1p, whereas deletions of 22q/NF2, moesin-ezrin-radixin-like
tumor suppressor and CDKN2A/B were molecular alterations
associated with tumor recurrence and progression. In the
present study, the patient refused to undergo molecular testing,
and the small size of the tumor tissue rendered pathological
testing unfeasible. It is essential for physicians to collect addi-
tional specimens during surgery for molecular testing, thereby
offering patients a broader range of treatment options.

The preferred treatment for chordoid meningioma is
surgical intervention, and the grade of meningioma resection,
as categorized by the Simpson grading system, serves as a
prognostic factor. For patients in whom a Simpson grade 11
resection cannot be achieved, postoperative radiotherapy is
necessary (32). Ren ef al (33) indicated that the progression-free
survival (PFS) of patients with chordoid meningioma was
improved compared with that of patients with non-chordoid
WHO Grade 2 meningioma, yet worse than that of patients
with WHO Grade 1 meningioma. Additionally, the OS of
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chordoid meningioma was superior to that of non-chordoid
WHO Grade 2 meningioma. Furthermore, recurrence status
and adjuvant radiotherapy were identified as independent
prognostic factors for both PFS and OS (33).

Although the misdiagnosis did not affect the surgical
method in the present study, it influenced the treatment
approach and prognosis. If the initial diagnosis had
been accurate and radiotherapy for chordoma had been
administered promptly, the prognosis of the patient would
likely have been more favorable than it currently is. The
lesion was situated in the cerebellum, and the primary
approach was resection of the skull base lesion. The
planning target volume (PTV) for radiotherapy following
the first operation was 5,040 cGy/180 cGy/28 fractions,
while the PTV for radiotherapy after the second opera-
tion was 4,000 cGy/200 cGy/20 fractions for intracranial
lesion, 7,000 cGy/200 cGy/35 fractions for lumbosacral.
If chordoma was confirmed during the first operation,
an appropriate radiotherapy could have been utilized to
decrease the recurrence rate.

Pathology was the primary reason for the misdiag-
nosis and subsequent mistreatment of the present patient.
Initially, the workflow of the pathology was flawed; the
report was issued by a single pathologist without review
by a specialist or general discussion. Due to a lack of
experience in diagnosing chordoma in the brain, the
pathologist mistakenly classified the chord-like cells as
chordoid meningiomas, overlooking the potential diagnosis
of chordoma. Consequently, immunohistochemical staining
for vimentin, EMA, GFAP and S100, along with a nega-
tive result for CD34, supported the erroneous conclusion of
chordoid meningioma. Unaware of the distinctions between
chordoma and chordoid meningioma, the pathologist did
not perform the Brachyury test. Furthermore, no imaging
studies were performed to assess the positional relationship
between the tumor and the meninges. Following recurrence,
the original pathologist reviewed the initial pathology and,
upon consultation with a specialist, raised the possibility
of chordoma and recommended the Brachyury test for
confirmation. The positive result validated the diagnosis
of chordoma and highlighted the initial misdiagnosis.
Rekhi and Karmarkar (34) demonstrated that immunohis-
tochemistry is crucial for differentiating between these two
entities, recommending the use of CK, GFAP, vimentin,
EMA, S100, PR, D2-40 and Brachyury. Therefore, caution
is advised when certain immunohistochemical markers are
absent, and it is prudent to seek consultation from a more
experienced pathologist if necessary.

From a clinical perspective, the current patient presented
with a lack of specific clinical symptoms, and the site of onset
was not typical for a chordoma. Consequently, after receiving
a pathological diagnosis of meningioma, the clinician did not
engage in further communication with the pathologist.

In terms of imaging, the two preoperative MR diagnoses
indicated only intracranial space occupation without speci-
fying the tumor type or the potential for benign or malignant
characteristics. Following the second recurrence of the tumor
and subsequent pathological diagnosis, PET-CT revealed
multiple metastases throughout the body and suggested a
diagnosis of chordoma. The misdiagnosis prompted the
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development of a novel pathology process: All reports must
now be diagnosed by two pathologists. Additionally, in chal-
lenging cases, it is essential to communicate with imaging
specialists and clinicians, and to conduct a multidisciplinary
team meeting when necessary. Brachyury has been incorpo-
rated into the meningioma immunohistochemistry panel to aid
in the differentiation between meningiomas and chordomas.

There are limitations to the present case report.
Molecular/genetic testing was not performed in the current
case report and limited tissue was available for diagnosis.
While double staining for S100 and Brachyury could assist
in identifying similar cases, both antibodies used in Qingdao
Municipal Hospital stain the nucleus. Currently, technology
does not allow for the double staining of antibodies that
both target the nucleus. Consequently, this method was not
employed to further verify the diagnosis.

To the best of our knowledge, the current case represents
the first reported instance of such a misdiagnosis. Previous
discussions have predominantly concentrated on the patholog-
ical differentiation between chordoma and chordoid glioma,
with only one reported case of a chordoid meningioma being
misdiagnosed as a chordoma (35). Therefore, the present case
serves to enhance the understanding of chordoma and chor-
doid meningioma, ultimately improving diagnostic accuracy.
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