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gallbladder associated with
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Hangzhou Normal University, Hangzhou, China, “Department of Acupuncture and Moxibustion, The
Second Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou, China

Giant gallbladder (GGB) is a rare condition that is generally associated with biliary
obstruction. GGB induced by chemotherapeutic agents have not been previously
reported. This article presents a case of GGB potentially related to adverse effects
of anlotinib. The patient was a 74-year-old female who had been taking anlotinib
regularly for 2 years following the diagnosis of a malignant lung tumor. The patient
was admitted because of abdominal pain accompanied by vomiting and discomfort
for 11 days. No fever was observed during onset, but inflammatory markers were
abnormally elevated, accompanied by impaired liver function. On physical examination,
a tender mass was palpable in the right inguinal region. Abdominal computed
tomography showed an enlarged gallbladder (18.6 X 7.2 X 5.3 cm). Enhanced
magnetic resonance imaging and magnetic resonance cholangiopancreatography
ruled out biliary stones or space-occupying lesions, leading to a final diagnosis
of acute cholecystitis with GGB. The patient received antibiotic treatment and
anlotinib was immediately discontinued. After 1 week of anti-infective therapy,
the abdominal pain resolved, vomiting ceased, liver function and inflammatory
markers returned to normal ranges, and the gallbladder regressed to a normal
size. To our knowledge, this is the first reported case of GGB associated with
anlotinib use. Through a literature review, we conducted an in-depth discussion
on the pathogenesis of GGB and the pharmacological effects of anlotinib, with
the aim of sharing experiences and alerting clinicians to such adverse events.

KEYWORDS

giant gallbladder, chemotherapeutic drugs, anlotinib, case report, acute cholecystitis,
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Introduction

Cases of giant gallbladder (GGB) are exceedingly rare. A review of the literature spanning
nearly 50 years yielded only 9 documented cases (Table 1). The pathogenesis underlying GGB
formation remains unclear, although it is frequently caused by the obstruction of the biliary
system by factors such as calculi, tumors, or parasites, which impede bile drainage and lead to
near-unlimited gallbladder enlargement (1). To date, no case of anlotinib-induced GGB have
been reported. However, occasional cases of gallbladder toxicity have been documented as
adverse effects with other tyrosine kinase inhibitors (TKIs) such as sorafenib and
sunitinib (2, 3).
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GRAPHICAL ABSTRACT

TABLE 1 Case reports of giant gallbladders in PubMed over the past 50 years.

Case report Age (years) Major GB size(cm) GB volume Underwent
comorbidity cholecystectomy

Maeda et al. (9) 36 NR NR NR 125L NR

Borodach et al. F 67 NR 20 x 12 1.5L Yes

(26)

Panaro et al. (14) NR 17 Byler’s disease 43 x 21 2.7L Yes

Zong et al. (5) F 55 NR 3018 40L Yes

Kuznetsov et al. F 77 Chronic cholecystitis 24 x 17 33L Yes

(4

Fultang et al. (27) F 63 Chronic cholecystitis; 19%x6 NR Yes
Gallbladder stones

Mirali et al. (28) F 53 Chronic cholecystitis; 22 x 14 NR Yes
Gallbladder stones

Uemura al. (12) M 82 Type 2 diabetes 18x7 NR Yes

Gaoetal. (1) F 46 Chronic cholecystitis; 20x 7 NR Yes
Gallbladder stones

This case F 74 Chronic cholecystitis 19x7 NR No

GB, gallbladder; E, female; M, male; NR, not record.
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Case description

A 74-year-old female presented to our hospital with abdominal pain
and vomiting for 11 days. The patient experienced mild-to-moderate
abdominal pain without fever. Blood tests revealed a white blood cell
count of 2.7*10/9/L within the normal range, with low hemoglobin and
platelet levels. The monocyte percentage was 10.4%, absolute neutrophil
count was 1.2¥1079/L, and C-reactive protein level was 121.9 mg/L. The
levels of total bile acids (10.5 pmol/L), aspartate aminotransferase
(71 U/L), alanine aminotransferase (56 U/L), and alkaline phosphatase
(178 U/L) were elevated. Serum carcinoembryonic antigen (5.8 ng/mL),
cytokeratin 19 fragment (13.8 ng/mL), and carbohydrate antigen 12-5
(12.5 ng/mL) were elevated, while carbohydrate antigen 19-9 remained
within normal limits (see Table 2). The patient had been diagnosed with
a pulmonary malignancy 2 years prior and had been regularly taking
anlotinib (1 tablet daily). The patient denied a history of internal
diseases such as hypertension, diabetes, heart disease, or kidney disease.

TABLE 2 Laboratory investigations upon hospitalization.

Blood Course of treatment Normal
MArKEIS Index® Index® Indexc il
Leucocytes 2.7 3.7 4.0 3.5-95
(x10°/L)

Hemoglobin 105 107 117 115-150
(g/L)

Platelets 110 127 137 125-350
(x10°/L)

CRP(mg/L) 121.9 27.7 5.0 0-8
ALT (U/L) 13 14 11 0-40
AST (U/L) 71 31 33 0-35
GGT (U/L) 56 44 15 0-45
ALP(U/L) 178 75 90 35-100
TBIL (pmol/L) 9.5 6.6 7.7 3.42-20.5
DBIL (pmol/L) 4.8 2.0 1.4 0-6.42
TBA (pmol/L) 10.5 7.8 5.0 0-10
GLU (mmol/L) 4.8 3.9 4.1 3.9-6.1
Urea (pmol/L) 4.6 1.9 4.5 1.7-7.5
Cr (pmol/L) 72 66 61 44-120
PA (mg/L) 175 186 188 170-420
PT (sec) 9.7 10.1 11.1 9-13
APTT (sec) 25.6 27.1 263 25-37
CA125 37.9 NR NR 0-35
CA19-9 1.2 NR NR 0-37
AFP 1.0 NR NR 0-8
CEA 5.8 NR NR 0-5
CYFRA21-1 13.8 NR NR 0-2.08

“Initial inspection.

"Three days after antibiotic treatment.

Seven days after antibiotic treatment.

ALT, alaniene transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase; GGT,
g-glutamyl transferase; TBIL, total bilirubin; DBIL, direct bilirubin; TBA, total bile acids;
GLU, glucose; Cr, creatinine; PA, prealbumin; PT, prothrombin time; APTT, activated partial
thromboplastin time; NR, not record.
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Contrast-enhanced abdominal computed tomography (CT) scan
showed significant gallbladder dilation (18.6 x 7.2 x 5.3 cm) with slight
thickening and irregularity of the gallbladder wall. Additionally,
magnetic resonance cholangiopancreatography and contrast-enhanced
magnetic resonance imaging revealed mild dilation of the hepatic bile
duct and cystic duct, while ruling out biliary stone impaction or tumor-
like lesions in the biliary system. The final diagnosis was acute
cholecystitis complicated with GGB (Figure 1).

Given the patient’s impaired liver function and abnormally elevated
inflammatory marker levels, anlotinib was discontinued and antibiotic
therapy was initiated. Three days after intravenous administration of
cefoperazone sodium and sulbactam (2 g/q12 h), the patient’s vomiting
symptoms resolved, abdominal pain was alleviated, and blood tests
revealed a C-reactive protein (CRP) level of 27.7 mg/L. Total bile acid,
aspartate aminotransferase, alanine aminotransferase, and alkaline
phosphatase levels decreased to within normal ranges. Abdominal CT
revealed a significant reduction in gallbladder size (11.2 X 5.9 x 4.4 cm),
with no dilation observed in the intrahepatic bile ducts or cystic duct
(Figures 2A,B). Following 1 week of antibiotic treatment, the patient’s
abdominal pain symptoms nearly disappeared, and CRP levels
decreased to the normal range (5.0 mg/L). CT confirmed that the
gallbladder had returned to its normal size (Figures 2C,D). The patient
was discharged after 3 days. Follow-up examination 2 weeks later in the
general surgery clinic showed good recovery, and abdominal
ultrasound examination did not show recurrence of gallbladder
swelling. The strategy of trying to replace new anlotinib was adopted.

Discussion

Generally, the gallbladder capacity of a normal adult does not
exceed 60 mL. In clinical practice, it is relatively common for various
pathological conditions to cause gallbladder enlargement of
250-350 mL (4). However, reports on extreme gallbladder sizes are
rare. Due to the lack of clear clinical or histological definitions, some
scholars define a gallbladder with a diameter >14 cm and a capacity
>1.5L as GGB (5). The pathogenesis of GGB remains unclear.
We reviewed multiple literature sources that conducted in-depth
research on the occurrence mechanisms of GGB. The Taxonera biliary
valve mechanism is the mainstream theory explaining mechanical
obstruction-induced GGB. Chronic biliary obstruction caused by
stones or tumors, particularly in patients with progressive diseases,
such as malignant tumors, leads to long-term elevated intraductal
pressure, resulting in gallbladder enlargement (6). Some scholars
argue that, while gallstones can cause intermittent obstruction, they
are insufficient to chronically sustain elevated intraductal pressure.
Moreover, long-standing gallstones may lead to gallbladder atrophy
and fibrosis, which limits enlargement (7, 8). Beyond obstructive
factors, Kuznetsov proposed that other non-obstructive factors may
alter the gallbladder drainage capacity, such as neurological, hydraulic,
or combined congenital organ dysfunction. These cases often involve
younger patients (4). For instance, Maeda reported a case of a 36-year-
old GGB patient primarily presenting with progressive gallbladder
enlargement without clinical complications, ultimately diagnosed with
focal ganglion cell deficiency in the gallbladder neck (9). In addition
to congenital gallbladder abnormalities, patients with type II diabetes
exhibit significantly reduced gallbladder wall receptor sensitivity to
cholecystokinin due to obesity, coupled with excessive somatostatin
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FIGURE 1

Abdominal contrast-enhanced computed tomography (CT) and magnetic resonance cholangiopancreatography (MRCP) at first hospitalization. (A,B)
Sagittal and axial CT scans reveal a markedly enlarged gallbladder measuring approximately 18.7 X 7.2 X 6.1 cm, with the fundus extending deep into
the right iliac fossa. (C,D) Coronal MRCP and axial T2-weighted images demonstrate a massive gallbladder mass beneath the distended urinary bladder.

FIGURE 2

46x45x33cm.

Follow-up abdominal computed tomography (CT) findings. (A,B) After 3 days of antibiotic treatment, the gallbladder volume decreased, measuring
approximately 11.2 X 5.9 x 4.4 cm. (C,D) After 7 days of antibiotic treatment, the gallbladder returned to normal size, measuring approximately

secretion. This dual mechanism suppresses normal production of
cholecystokinin and cholecystokinin-like substances (cholagogues),
thereby impairing gallbladder contraction (10, 11). Furthermore,
some circumstances may be paraphysiological such as elevated
progesterone levels during pregnancy or hormone replacement
therapy which can damage gallbladder contractility. These conditions
delay bile emptying, alter bile composition, and promote the
precipitation of cholesterol and bilirubin calcium crystals, which
facilitate gallstone formation. Chronic irritation from these stones may
ultimately cause gallbladder enlargement and even acute pancreatitis
(12, 13). A case of GGB associated with a genetic mutation was
reported by Panaro et al. in 2012, which involved a 17-year-old
adolescent preparing for liver transplantation because of chronic liver
disease. Genetic testing revealed a mutation in the ABCB11 gene,
confirming the diagnosis of progressive familial intrahepatic
cholestasis type 2 (14). Mutations in the ABCB11 gene impair the
activity of the bile salt export pump, resulting in bile retention in the

Frontiers in Medicine

biliary tract. This is the largest reported case of GGB, with the
gallbladder reaching an astonishing size of 43 x 21 x 20 cm. Unlike the
etiological analysis of the GGB cases reported above, we reported the
first case of GGB caused by adverse reactions to chemotherapy drugs.

The patient in this report is an elderly female with malignant lung
tumor who had been taking anlotinib orally for 2 years on a regular
basis, with no history of internal diseases such as hypertension,
diabetes, heart disease, or kidney disease. Laboratory tests revealed
impaired liver function and abnormally elevated levels of blood
inflammatory markers. Imaging examinations revealed acute
cholecystitis with GGB, clearly ruling out biliary tract stones and
After
discontinuing the chemotherapy drug and administering antibiotic

space-occupying lesions causing biliary obstruction.
treatment, the gallbladder returned to its normal size, and the patient’s
liver function and inflammatory markers normalized. The Naranjo
scale was used to assess whether the patient’s acute cholecystitis with
GGB was caused by anlotinib. This scale is primarily used to evaluate
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TABLE 3 Adverse drug reaction probability scale (Naranjo scale) in the present case.

Question Yes \[o) Do not Score
know
1. Are there previous conclusive reports on this reaction? 1 0 0 0
2. Did the adverse event appear after the suspected drug was given 2 -1 0 2
3. Did the adverse reaction improve when the drug was discontinued or a specific antagonist was 1 0 0 1
given?
4. Did the adverse reaction appear when the drug was re-administered? 2 -1 0 0
5. Are there alternative causes that could have caused the reaction? -1 2 0 2
6. Did the reaction reappear when a placebo was given? -1 1 0 0
7. Was the drug detected in any body fluid in toxic concentrations? 1 0 0 0
8. Was the reaction more severe when the dose was increased, or less severe when the dose was 1 0 0 0
decreased?
9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? 1 0 0 0
10. Was the adverse event confirmed by any objective evidence? 1 0 0 0
Scoring 5

the likelihood of drug-related adverse events (15). Our patient scored
five points, indicating that the occurrence of acute cholecystitis with
GGB was likely associated with the use of anlotinib (Table 3). Anlotinib
is a multi-target tyrosine kinase inhibitor (TKI) primarily used to treat
non-small cell lung cancer. It exerts anti-tumor effects by inhibiting
the expression of vascular endothelial growth factor, fibroblast growth
factor, and stem cell factor receptors, thereby suppressing tumor
angiogenesis and tumor cell proliferation (16). TKI directly inhibits
the activity of activated enzymes and changes the expression spectrum
of miRNA in cells. MiRNA is the core regulator of angiogenesis, and
some miRNA participate in angiogenesis by directly targeting
proangiogenic factors or receptors (17). For example, miR-29 inhibits
angiogenesis by downregulating VEGF overexpression, while
miR — 195 promotes angiogenesis and metastasis by enhancing the
expression of VEGF and its metastasis-promoting factors. Beyond
directly targeting VEGE certain miRNAs guide mature endothelial
cells to migrate into hypoxic environments by inhibiting VEGF-
inducible factors (such as miR-22, miR — 107, miR-519¢, and
miR — 145 in the HIF-1 pathway). This ultimately achieves tumor
growth inhibition (18-21). Inevitably, while inhibiting tumor
angiogenesis, anlotinib also suppresses blood vessel growth in healthy
organs such as the gallbladder (22). Although there is currently no
definitive evidence or widespread reports indicating that anlotinib
causes inflammatory changes in the gallbladder, there are numerous
reports of cholecystitis or gallbladder abnormalities associated with
other TKI, such as sorafenib and sunitinib (3, 23). The pharmacological
mechanisms underlying TKI-induced gallbladder toxicity are complex
and not yet fully elucidated; however, they are generally considered to
result from multifactorial effects, primarily involving the following
aspects: 1. Target inhibition: One of the main targets of many TKIs
(e.g., sunitinib and sorafenib) is the vascular endothelial growth factor
receptor. Vascular endothelial growth factor receptor inhibition leads
to impaired vascular endothelial cell function, affecting blood supply
to the gallbladder wall (microcirculatory disturbance). Gallbladder
wall ischemia compromises gallbladder smooth muscle function,
resulting in weakened contractility and delayed emptying. 2.
Alterations in the bile composition: TKIs may interfere with bile
production and secretion by inhibiting bile acid transporter enzymes
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in the hepatocytes. The abnormal elevation in bile acid concentration
can exert direct chemical irritation and toxic effects on the gallbladder
mucosa, thereby inducing inflammation. 3. Direct cytotoxic effects:
Some TKIs or their metabolites may exert direct toxic effects on the
gallbladder mucosal epithelial cells, compromising the integrity of the
mucosal barrier. Cellular damage releases inflammatory mediators,
triggering local inflammatory responses that attract inflammatory cell
infiltration, resulting in gallbladder wall edema, thickening, and
inflammation. 4. Secondary effects of liver injury: TKI-induced drug-
related liver injury directly affects bile production and excretion,
leading to intrahepatic cholestasis. This increases the viscosity of bile
entering the gallbladder and may cause reflux, which affects gallbladder
function, indirectly promoting cholecystitis and gallbladder
enlargement (16, 24, 25).

Currently, there are no management guidelines for giant
gallbladder (GGB) both domestically and internationally. The clinical
management principles for GGB generally involve first identifying the
underlying causes of extreme gallbladder enlargement, followed by
standardized treatment according to corresponding etiology
guidelines. Regarding etiology, we have reviewed and summarized the
latest expert consensus and management guidelines from domestic
and international sources, supplemented by Table 4. Laparoscopic
cholecystectomy (LC) is considered the preferred surgical option for
benign GGB cases with identifiable etiologies. Notably, antibiotic
therapy serves as an effective supportive treatment for first-time GGB
patients and helps control postoperative infections.

This case report has certain limitations. First, due to the patient’s
poor physical condition, they refused cholecystectomy, preventing us
from obtaining histological results for in-depth exploration of the
specific pathological mechanisms of anlotinib-induced gallbladder
toxicity. We will conduct extended research through long-term
follow-up observations and collect similar cases from other hospitals
or regions for comprehensive analysis. Second, the case did not
undergo multidisciplinary consultation to formulate the optimal
treatment plan. In future, we will integrate resources from oncology,
hepatobiliary surgery, gastroenterology, and radiology departments to
establish a personalized multidisciplinary diagnosis and treatment
system. Meanwhile, we will advance basic and translational medical
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TABLE 4 Etiological management guidelines for GGB.

10.3389/fmed.2025.1665373

Etiology Management Follow up Reference
Benign cause
Biliary obstruction (e.g., impacted Obstruction relief: medication for stone expulsion in | US/CT review at 1 month and 6 months after (29-32)
stones) mild cases; cholecystectomy with primary LC for surgery
severe or impacted cases
Acute cholecystitis For mild cases, cholecystectomy should US/CT review at 1 month and 3 months after (29-32)
be performed as early as possible within 1 week. surgery
First, LC is the best time within 72 h.
Intermediate and severe cases: timely anti-infection
and systemic supportive treatment, cholecystectomy
or cholecyst drainage within 24 h (PTGBD is
preferred).
Chronic cholecystitis Anti-inflammatory and choleretic; if recurrent or Nonoperative treatment: 6-12 months US (29-32)
gallbladder function is lost, cholecystectomy (first review.
LC). Surgical treatment: US/CT review at 1 month
and 3 months after surgery.
Congenital gallbladder abnormalities In cholecystectomy, biliary tract structure changes Long-term follow-up, yearly. (33-35)
(e.g., congenital biliary cyst, congenital occur first and then biliary reconstruction (such as
gallbladder morphological variation) Roux-en-Y anastomosis) is performed.
Malignant cause
Carcinoma of gallbladder Radical surgical resection (including gallbladder, CT and tumor markers were reviewed every (36,37)
partial liver tissue and lymph node clearance), 3 months after surgery.
postoperative adjuvant chemotherapy.

GGB, giant gallbladder; LC, laparoscopic cholecystectomy; PTGBD, percutaneous transhepatic gallbladder drainage; US, ultrasound; CT, computer tomography.

research through animal models or organoid technology to precisely
decipher the molecular mechanisms of anlotinib-induced gallbladder
injury, identify key signaling pathways, and provide crucial evidence
for targeted preventive drug development.

In summary, during the treatment of malignant tumors with
anlotinib, when patients present with persistent gallbladder
enlargement accompanied by cholecystitis, it is necessary to first
clarify the true etiology of extreme gallbladder enlargement. Once
biliary obstruction is ruled out as a causative factor of GGB, anlotinib
can be discontinued while administering antibiotic therapy. After the
gallbladder size and inflammatory marker levels return to the normal
ranges, anlotinib treatment can be resumed. The entire process
typically requires only a few days for completion.

Conclusion

To our knowledge, this is the first reported case of GGB associated
with adverse reactions to anlotinib. By sharing the diagnosis and
treatment experience of this case, we hope to provide new insights into
the etiology of GGB and to alert clinicians to remain vigilant against
such adverse events when using TKI-class chemotherapy drugs.
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