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Metastatic gallbladder cancer presenting as numb chin
syndrome: A case report and literature review
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Abstract. Gallbladder cancer (GBC) is an uncommon
malignancy that is highly aggressive in the advanced stages.
However, it rarely metastasizes to the mandible. Numb chin
syndrome (NCS) is a rare neurological manifestation associ-
ated with various underlying causes, including occult primary
cancers and distant metastases. It is often considered to be
a significant indicator of malignancy, and thorough inves-
tigation is essential in the presence of unclear etiology. The
current study reported on the case of a 69-year-old Japanese
woman who presented with numbness and mild pain in the
lower lip and chin area for three months. No other systemic
symptoms were observed. Immunocytochemical examination
revealed the presence of an adenocarcinoma and TNM staging
as per the Union for International Cancer Control and the
American Joint Committee on Cancer guidelines confirmed
stage IVb GBC. Comprehensive full-body positron emis-
sion tomography-computed tomography examination using
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BE-fluoro-2-deoxy-D-glucose revealed additional bone and
soft-tissue metastases. Palliative chemotherapy and radiation
treatment were initiated based on the advanced stage of disease
at the time of diagnosis. However, the patient succumbed to
multiple organ failure six months later. The simultaneous
occurrence of GBC, mandibular metastasis and NCS is rare
and associated with poor prognosis. Despite the widespread
nature of the disease, it can often manifest as non-specific oral
symptoms without any systemic indications. The current study
emphasizes the critical importance of timely confirmatory
testing for accurate diagnosis and initiation of appropriate
management for such complex conditions.

Introduction

In 2020, ~115,949 new cases of gallbladder cancer (GBC) were
reported globally (1). GBC is a rare, aggressive and complex
disease that mostly originates from the organ's epithelial
cells (2,3). The highest incidence rates were observed among
indigenous populations in South America, northern India and
East Asia, as well as individuals aged 70-74 years (1-3). GBC,
while uncommon overall, ranks as the 23rd most prevalent
cancer globally. Among men, it holds the same position, while
among women, it occupies the 20th space (2). Matsuda and
Saika (4) report that in Japan, the incidence of GBC and biliary
tract cancers (classified under the International Classification
of Diseases version 10 category C23-C24) is 11,641 cases in
males and 10,699 in females. The age-standardized incidence
rates for these cancers are 5.9 per 100,000 male and 3.6 per
100,000 female individuals. Furthermore, these rates vary
with age and geographical region, with the highest incidence
being observed in individuals in the seventh and eighth
decades of life, as well as those living in the northern regions
of the country (5).

The etiology of GBC involves a complex interplay of
numerous genetic, epigenetic and environmental risk factors,
including gallstones, chronic inflammation, congenital
anomalies, obesity and genetic/molecular alterations (6).
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Comprehensive diagnosis and management of GBC includes
thorough clinical evaluation, imaging, histopathological exam-
ination, staging and development of individualized treatment
strategies that adopt a multidisciplinary approach (7). Despite
significant advancements in treatment, the overall survival
rates of GBC remain relatively low, predominantly due to
delayed diagnosis, as early-stage lesions that are confined to
the gall bladder and have not invaded adjacent structures or
metastasized are typically associated with better prognosis (8).

Metastatic tumors in the oral region account for ~1% of
all oral malignancies (9). However, while several studies
have reported metastasis of primary breast, lung and kidney
tumors to this region, there is limited evidence of the spread
of GBC (10). Metastasis typically involves a complex series
of steps wherein the cancer cells first invade the blood and/or
lymphatic vessels before spreading to distant sites, such as the
mandible (11).

Numb chin syndrome (NCS) is a rare, sensory neuropathy
that affects the mental nerve, leading to unilateral or bilateral
altered sensations, decreased sensitivity or absence of pain
in the chin and surrounding regions. Perez et al (12) recently
reported that NCS was associated with various local and
systemic etiological factors (summarized in Table I), including
primary mandibular tumors or distant metastases of other
cancers (13-33). It is commonly observed in association with
metastasized breast cancer (32%), lymphoma and leukemia
(24%), or prostate cancer (9%), and less frequently observed
in association with lung cancer, myeloma, bone cancer,
soft-tissue cancer, colon cancer, kidney cancer, adenoid cystic
carcinoma, melanoma, skin cancer and digestive cancers
such as GBC (13-19). The exact mechanisms underlying NCS
remain unclear, although certain studies hypothesized nerve
compression or damage as a consequence of tumor infiltra-
tion and invasion into the mandibular canal and bone (13,34).
Accurate diagnosis of the cause of NCS can be challenging,
highlighting the importance of prompt confirmatory testing
and timely treatment.

The current study focuses on a rare case of GBC metastasis
to the mandible accompanied by NCS. This combination posed
significant diagnostic challenges due to its similarity with
other mandibular pathologies, and the current case report aims
to emphasize the critical significance of timely confirmatory
testing to ensure accurate diagnosis and effective management
of this complex condition.

Materials and methods

Literature search strategy. Multiple databases, including
PubMed (https://pubmed.ncbi.nlm.nih.gov/), Embase
(https://www.embase.com/) and Web of Science (https://www.
webofscience.com/), were extensively searched for studies
examining patients with metastatic GBC or extra biliary tract
cancer. The search terms used included ‘gallbladder cancer’,
‘carcinoma of the gallbladder’, ‘metastatic gallbladder cancer’,
‘carcinoma to the mandible’, ‘metastatic gallbladder cancer to
the oral and maxillofacial region’, ‘head and neck metastatic
gallbladder cancer’ and ‘numb chin syndrome’. The subsequent
literature review primarily focused on studies published in
English, although those published in other languages were also
evaluated for relevance and new information. No restrictions

regarding the publication date were applied, with the earliest
study being published in 1961, and the findings of the literature
search were summarized in Table II (35-43).

Case report. In April 2015, a 69-year-old Japanese female
patient presented at the Oral and Maxillofacial Surgery
Department of the Red Cross Hospital (Naha, Japan) with
the chief complaint of a tingling (numbness) sensation on
the right side of the chin and lower lip and mild pain during
molar occlusion since February 2015. The patient had been
referred by a dentist for further investigation and management
of suspected periodontitis in the right mandibular second
premolar region and/or right mandibular osteomyelitis. The
patient had previously undergone dental prosthetic treatment,
including a partial denture for a missing right mandibular
first molar. In addition, the patient had a history of chronic,
well-controlled hypertension and type 2 diabetes mellitus and
an unremarkable family history.

Upon examination, the patient was indicated to be
well-nourished and in good condition, and exhibited no signs
of pallor, jaundice, cyanosis, clubbing or localized/generalized
lymphadenopathy. Although systemic examination yielded
inconclusive results, the patient declined further exploration
due to a lack of clear indications. Local examination revealed
normal facial symmetry and a lack of sensation on the right
side of the mandible extending from the labial commissure
of the mouth to the midline of the inferior labium, including
the vermilion and anterior chin. This area is innervated by
the mental nerve (Fig. 1). Intraoral examination showed
mild gingival erythema extending from the right mandibular
second premolar to the right mandibular second molar. No
obvious abnormalities were observed in the right mandibular
first molar region.

Further investigation included orthopantomogram
(OPG), contrast-enhanced computed tomography (CT),
contrast-enhanced magnetic resonance imaging (MRI) using
the short-tau inversion recovery (STIR)-PROPELLER tech-
nique, as well as hematological, cytology and histopathological
examinations. OPG and MRI T2-weighted/STIR imaging
showed alveolar bone resorption and high signal intensity
between the right mandibular second premolar and second
molar, indicating aggressive inflammation (Figs. 2 and 3). CT
imaging showed mild osteolytic changes around the root of
the right mandibular second premolar (Fig. 4), while hema-
tological examination showed normal complete blood count
levels. However, the C-reactive protein (CRP) and carbohydrate
antigen 19-9 (CA 19-9; sialyl-Lewis?) levels were elevated
at 2.71 (reference value: 0-0.5) mg/dl and 1161.99 (reference
value: 0-37) U/ml, respectively. Although non-specific, the
erythrocyte sedimentation rate test was an unremarkable
at 28 mm/h (local reference range for the 60-69-year age
category, 2-40 mm/h; Westergren method). The patient's elec-
trolyte levels, liver and renal function, complement titer, thyroid
function, autoantibody levels, cytomegalovirus antibody levels
and Epstein-Barr virus antibody levels were all normal. Core
needle cytology examination indicated an inflammatory
process (data not shown), prompting an initial diagnosis of
right mandibular osteomyelitis with a strong suspicion of
cancer. As the patient's medical history included tooth extrac-
tion, prosthetic treatment and absence of a prior diagnosis of
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Table I. Etiological factors of numb chin syndrome.
Category Condition (Refs.)
Malignancy Common: Breast cancer, lymphoma and leukemia, prostate cancer (13-19)
Uncommon: Lung cancer, myeloma, bone cancer, soft-tissue cancer, colon cancer, kidney
cancer, adenoid cystic carcinoma, melanoma and other skin cancers, other digestive tract
cancers (e.g.,gall bladder carcinoma)
Non-malignancy  latrogenic injuries during dental extractions, orthognathic surgery, trauma involving (13,20-26)
mandibular fractures, radicular dentigerous cysts, infections (e.g., chronic apical
periodontitis, dental abscess), osteomyelitis of the jaw, medication-related osteonecrosis of
the jaw, cysts and other benign tumors of dental origin, dental anesthetic administration,
dental implants
Systemic Syphilis arachnoiditis, connective tissue diseases, acromegaly, Paget's disease, van Buchem  (13,27-32)
syndrome, diabetes mellitus, systemic lupus erythematosus, multiple myeloma, sickle cell
disease, amyloidosis and sarcoidosis, brain stem infarcts, carotid aneurysms, temporal
arteritis, multiple sclerosis, Sjogren's syndrome, infections (e.g., herpes and the human
immunodeficiency virus)
Ageing Mandibular atrophy (33)
Table II. Previous reports of metastasis of gall bladder carcinoma to the mandible.
Author,
Case  year of Age, TNM  Presence of Prognosis/survival
no. publication Gender years Diagnosis stage NCS Treatment status (Refs.)
1 Rominger, Female 68 GBC NI  Not clear Radiation/ Deceased 35)
1961 chemotherapy
2 Kim, 1990 Female 38 GBC NI  Notclear Chemotherapy Poor prognosis/ (36)
unknown survival
status
3 Suzuki, Female 61 GBC IV Hypoaesthesia Surgery Deceased (37
1995 of lower lip
4 Chang, Female 62 GBC IV~ Not clear Chemotherapy Deceased (38)
2002
5 Tanaka, Male 78 GBC IV~ Not clear Palliative care Deceased 39)
2010
6 Chen, 2010 Female 63 GBC IV Not clear Palliative care Deceased (40)
7 Marin, 2013 Female 66 GBC NI  Notclear Aesthetic surgery  Poor prognosis/ 41)
5 months' survival
after diagnosis
8 Savithri, Female 64 GBC? IV Paresthesia of Palliative Poor prognosis/ (42)

2018 the lower lip  radiotherapy
and chin
9 Dall'Magro, Female 33 EBC IV Notclear Palliative
2022 radiotherapy/
chemotherapy
and care

survived for over 10

months after diagnosis

Deceased

(43)

EBC, extrahepatic biliary carcinoma; GBC, gall bladder carcinoma; NI, not indicated.

cancer, the possibility of tumorous lesions could not be ruled  investigations including histopathology and a full-body evalua-
out based on CT and MRI images of the head and neck only.  tion using positron emission tomography (PET)-CT. The right
However, the patient declined additional comprehensive  mandibular second premolar was subsequently extracted, and
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Figure 1. Photograph of the lower face of the 69-year-old female Japanese
patient. The blue dotted area is innervated by the mental nerve and exhibited
poor sensory perception.

Figure 2. Orthopantomograph. The red arrow indicates mild resorption of
the periapical alveolar bone extending from the right mandibular second
premolar to the right mandibular second molar.

mandible biopsy cytology examination suggested osteomyelitis
(Fig. S1). Treatment with broad-spectrum antibiotics alleviated
the numbness. However, an immediate evaluation for extraoral
cancer was strongly recommended. The patient returned with a
chief complaint of swelling and pain in the right mandible two
months later and underwent extraction of the right mandibular
second molar. Biopsy cytology examination suggested
mandibular osteomyelitis again and the patient was advised to
continue with anti-inflammatory and antibacterial treatment.
However, the patient's symptoms persisted despite ongoing
treatment, and she developed difficulty in mouth opening and
further lip paresthesia 1 month later. At this point, the patient
also developed severe pain in the right upper arm, and an
orthopedic surgeon was consulted. Radiographic examina-
tion showed a pathological fracture (Fig. 5) due to suspected
bone metastasis. Consequently, the patient was referred to
the Department of Internal Medicine of the University of the
Ryukyus Hospital (Nishihara, Japan) for extended investigation
of the primary tumor. Contrast-enhanced CT imaging of the
thorax and abdomen and full-body PET-CT imaging showed
features suggestive of GBC with lymph node, bone, lung and
liver metastasis (Fig. 6A and B). The lung and liver lesions
were strongly suspected to be metastatic tumors based on CT
imaging and the absence of any evidence of viral hepatitis.

Figure 3. CT scan. Minor resorptive bone changes observed around the root
of the right mandibular second premolar (arrow).

Figure 4. MRI coronal inversion

T2-weighted/short-tau
recovery-PROPELLER technique image showing a high signal intensity area
between the right mandibular premolar and molar, suggesting aggressive
inflammation and osteomyelitis of the right mandible.

Intraoral biopsy of the jaw tumor was repeated and
histopathological analysis including hematoxylin and eosin
(HE) staining and immunohistochemical (IHC) examination
was carried out by at least two pathologists at the pathology
department of the University of the Ryukyus Hospital
(Nishihara, Japan). The specimens were cut into 4-ym-thick
sections, fixed with 96% ethanol and immersed in a 10%
formalin solution at 4°C for 24 h. Thereafter, hematoxylin
staining was performed for 30 sec and the samples were
rinsed with water at 4°C for 5 min and then counterstained
with eosin Y at 4°C for 15 sec. The samples then underwent
dehydration with 96 and 99.8% ethanol and xylene fixation,
before being sealed with coverslips using mounting medium.
Diagnostic images were captured using a Nikon Eclipse Ci
microscope equipped with a Nikon DS-Fi3 camera with a
x4 objective (Nikon Corporation). IHC examination was
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Figure 5. Radiographic examination of the right upper arm showing a patho-
logical fracture caused by bone infiltration of the tumor.

conducted using the streptavidin-peroxidase technique at
room temperature. The 4-pm-thick sections were rinsed
with PBS before being subjected to 10 min of pepsase
(1:1,000 dilution; Sigma-Aldrich; Merck KGaA) processing
for antigen retrieval. They were then incubated in methanol
and 3% hydrogen peroxide to deactivate endogenous
peroxidases, blocked with PBS containing 0.5% Tween-20
(Sigma-Aldrich; Merck KGaA) and 3% bovine serum albumin
(Sigma-Aldrich; Merck KGaA) for 1 h at room temperature,
and then incubated with primary antibodies, including rabbit
anti-cytokeratin (CK)7 (1:1,600 dilution; cat. no. ab199718;
Abcam) and rabbit anti-CK20 (1:200; cat. no. ab64090;
Abcam), overnight at 4°C. After three washes with PBS, a
secondary antibody, goat anti-rabbit IgG H&L (HRP; 1:500
dilution; cat. no. ab97051; Abcam) was introduced along
with fresh diaminobenzidine as the substrate for 1 h at room
temperature. Negative controls were prepared using PBS
instead of the primary antibody, and the Philips IntelliSite
Pathology Solution (Philips Medical Systems) was used for
image acquisition (data not shown). The histopathological
analysis showed the presence of tumor cells with strongly
atypical nuclei of unequal size, eosinophilic sporangia and
an indistinct cord-like structure (Fig. 7) in the mandibular
gingiva. Immunostaining revealed diffuse positivity for CK7
(Fig. 8A), partial positivity for CK20 (Fig. 8B) and nega-
tivity for hepatocyte-specific antigen and p40 (results not
shown). The staining pattern was negative for hepatocellular

Figure 6. PET-CT imaging. A) Coronal fused image of 'SF-FDG
PET/CT showing extensive hepatic, lung, humerus (right side) and
mandibular (right side) metastasis (white arrows); B) fused images of
BF-fluoro-2-deoxy-D-glucose PET/CT showing the primary tumor in the
fundus and body of the gallbladder (black arrow). PET/CT, positron emission
tomography-computed tomography.

and squamous cell carcinomas, indicating GBC metastasis
(Fig. 8).

A diagnosis of stage IVb (T4N3MI1) GBC, as per the
American Joint Committee on Cancer classification (44), was
made and the patient was admitted to the Red Cross Hospital
(Naha, Japan) in October 2015 for palliative treatment due
to the advanced stage of cancer and presence of multiple
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Figure 7. Histopathological images of the mandibular gingiva. HE staining with magnifications of (A) x10 and B) x40. Tumor cells exhibit strongly atypical
nuclei of unequal size, eosinophilic sporangia and indistinct cord-like structures.
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Figure 8. Immunohistochemical examination of the mandibular gingiva. A) CK7 and B) CK20 (magnification, x40). Tumor cells were diffusely positive for
CK7 and partially positive for CK20. CK, cytokeratin.
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metastases. Combination intravenous chemotherapy with
1,000 mg gemcitabine (Eli Lilly and Co.) and 32.5 mg cisplatin
(Teva Pharmaceutical Industries Ltd.) was administered along
with a pain control regimen consisting of a subcutaneous injec-
tion of 12 mg denosumab (Amgen Inc.) and a combination of
narcotic drugs. Furthermore, 27 Gy irradiation was applied to
the right upper arm. Despite treatment, the patient's symptoms
did not improve significantly and she succumbed to multiple
organ failure in November 2015.

Discussion

Extraoral metastatic tumors are an exceptionally rare occur-
rence, accounting for only 1% of all oral malignancies (9,45).
Primary lesions that may metastasize to the oral cavity include
lung, kidney, liver and prostate neoplasms in men and breast,
genital, kidney and colorectal neoplasms in women (10).
GBC typically spreads through direct extension to the liver
and adjacent organs within the gastrointestinal tract before
involving the regional lymph nodes. Instances of metastatic
GBC in distant organs have been documented, but its spread to
the oral cavity remains conspicuously rare, with only a small
number of cases observed to date (Table II).

The determinants of oral cavity metastasis include
the nature of the primary tumor, lesion stage, presence of
Ilymphatic and vascular channel invasion, regional lymph
node involvement, tumor size, histological characteristics of
the lesion, patient's immune status, genetic factors and the
micro-environments of the tumor and distant site. Delay in
diagnosis and treatment of the primary tumor may substan-
tially increase the risk of metastasis, with the mandible
being particularly vulnerable in the oral region due to its
rich blood supply (46). Metastasis of GBC to the mandible
involves a complex interplay of molecular mechanisms, such
as epithelial-mesenchymal transition, angiogenesis, lymphatic
and hematogenous dissemination, extracellular matrix remod-
eling, evasion of immune surveillance, adaptation to the
distinct mandibular microenvironment and concurrent genetic
mutations and alterations that may potentially influence lesion
aggressiveness and its capacity to infiltrate adjacent tissues
and spread to distant sites (47-51).

Oral cavity metastasis typically has a poor prognosis, with
most patients dying within one year of diagnosis (35-43). The
prognosis depends on the treatment of the oral cavity lesion, as
well as adequate control of the primary tumor and metastasis
(advanced disease) (35-43,52). In the present case, the patient
was diagnosed with extensive GBC metastasis throughout
the body, and the patient's condition had deteriorated
significantly by the time of admission to the Department of
Internal Medicine of the University of the Ryukyus Hospital
(Nishihara, Japan). Consequently, the patient succumbed to the
disease 7 months after the initial diagnosis.

The present study was limited by the absence of initial
intraoral photographs and images documenting the oral treat-
ment process. These images could have provided additional
insight into the progression and response of the oral metastasis
to treatment, thereby enriching the visual documentation of
this rare case. However, it should be emphasized that their
absence does not diminish the clinical and diagnostic relevance
of the findings presented. The absence of negative control IHC

images, excluded from the analysis, could have potentially
aided in the validation of the staining specificity and enhanced
the interpretive accuracy for the reader. However, this poten-
tial limitation is mitigated by the comprehensive diagnostic
approach employed in the present retrospective case report.
To further uphold and enhance the scientific integrity of the
reported findings, improved access to and inclusion of relevant
investigation control data/images will be a key focus in our
future studies.

A diagnosis of metastatic tumors in the oral and maxillo-
facial region may be made if the presence of a primary tumor
located outside this region has been histologically and clini-
cally confirmed, a clear distinction and absence of invasion
between the primary tumor and metastases is observed and
the patient has no history of a previous primary lesion in the
same region (9,52). In the present study, the patient met all of
these criteria, leading to the diagnosis of a metastatic tumor
originating from GBC. GBC is a highly aggressive cancer that
often spreads to nearby organs. Distant metastasis to the lungs,
chest cavity (9.4%), skeletal system (2.4%) and the brain has
been reported, although there is limited evidence of metastasis
to the oral region (37,53-56).

NCS, first described by Calverley in 1963 and character-
ized by hypoesthesia limited to the lower lip and mental
region due to mental nerve palsy (34), is often observed in
association with metastatic malignancies of the mandible or
infiltration of hematopoietic tumors such as lymphomas (13).
While malignant lymphomas commonly present with NCS as
the first symptom, followed by leukemia, gastric cancer, lung
cancer and others, metastatic GBC with NCS as the initial
symptom is a rare occurrence (34). In the current study, OPG
showed no significant abnormalities, and a definitive diagnosis
was made after histopathological confirmation. OPG alone
may be insufficient during the early stages of invasion. CT
and MRI scans may be used for lesion identification, although
differentiation from mandibular osteomyelitis may be chal-
lenging. The patient's lack of relevant surgical and/or cancer
history and initial failure to fully explore the condition due to
personal reasons may have contributed to delays in diagnosis.
As the majority of patients exhibiting malignancies with NCS
as the initial symptom have a poor prognosis, it is presumed
that the cancer had already progressed significantly at the time
of onset of symptoms (10).

Distinguishing metastatic malignant tumors arising in the
jawbone from mandibular osteomyelitis may be challenging
due to the similarities in their clinical and radiological features,
with both conditions presenting with lower lip hypoesthesia and
mandibular bone resorption (57,58). Hariya et al (57) catego-
rized the morphology of bone resorption into point, mass and
infiltrative fractures, and found that both malignant tumors of
the jawbone and mandibular osteomyelitis were associated with
a higher degree of bone resorption. Intra-mandibular malignant
tumors with infiltrative bone resorption typically present as a
worm-eaten pattern, while mandibular osteomyelitis presents as
point-like and massive resorption of cortical bone without infil-
trative bone resorption on CT images. Cortical bone swelling
is typically observed in intra-mandibular malignancies and is
absent in patients with mandibular osteomyelitis. Furthermore,
although periosteal reactions and osteosclerotic features are
frequently seen in patients with mandibular osteomyelitis, they
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have also been reported in association with intra-mandibular
malignant tumors (57,58). In the present study, initial CT images
revealed no resorption or mass formation in the lateral cortical
bone of the mandible. However, elevated levels of CRP, CA19-9
and ESR were observed, and a history of tooth extraction with
subsequent denture placement, coupled with pain in the region
of the right mandibular second premolar, suggested potential
mandibular osteomyelitis or malignancy. Consequently, biopsy
cytology was undertaken following the premolar extraction,
leading to a diagnosis of mandibular osteomyelitis. Diagnosis
was delayed due to several factors, including the absence of a
significant surgical or cancer history of the patient and the typi-
cally occult presentation of GBC (1,2). Although core needle
biopsy provides a valuable tool for preliminary assessment
of tumorous lesions and treatment guidance, its limitations,
particularly regarding the potential for inadequate tissue
sampling and preservation, as well as the ability to accurately
assess certain biomarkers by IHC testing, should be recognized
to avoid negatively impacting the diagnostic process (59).

Omics analyses, including metabolomics, transcriptomics
and proteomics studies, were not conducted in this study due to
the rapid deterioration of the patient's condition and her reluc-
tance to undergo comprehensive assessments. Furthermore,
attempts to conduct posthumous analyses were hindered by
the absence of stored blood samples from the patient. Omics
analyses, employing liquid biopsies, chromatographic separa-
tion, mass spectrometry and molecular biology techniques,
show great promise for cancer diagnosis and prognosis (60).
However, challenges persist, as identified by Wang et al (60),
including variability in quantification and detection depending
on the metabolomics approach-targeted or untargeted- and the
choice of instruments. In addition, the considerable heteroge-
neity of metabolites among different cancer types, influenced
by numerous factors, adds to these challenges (60). Therefore,
while these analyses could have provided deeper insight into the
molecular underpinnings of the metastatic process, their absence
does not detract from the clinical and histopathological findings
that form the basis of the present case report. This highlights
the importance of considering the preservation of biological
samples in future cases for advanced molecular studies.

The current study emphasizes the critical need for timely
diagnosis and multimodal therapy in patients presenting with
initial vague symptoms to improve outcomes in aggressive
metastatic malignancies such as GBC.

In conclusion, the present case report underscores the rarity
of GBC metastasizing to the oral region and presenting as NCS.
It highlights the critical need for prompt, thorough evaluation
of neurological symptoms to detect hidden malignancies and
the importance of differentiating bony metastases from condi-
tions such as osteomyelitis through comprehensive diagnostic
methods. The study also emphasizes the value of multidisci-
plinary collaboration for the timely diagnosis and treatment of
complex metastatic diseases. In addition, it points to the poten-
tial of emerging technologies such as metabolomics in cancer
research, underscoring the necessity for swift confirmatory
tests and accurate diagnoses in managing metastatic cancers.
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