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Abstract

Cholecystectomy is a widely used surgical treatment for benign gallbladder diseases, and its potential
long-term health consequences have attracted increasing attention. Epidemiological studies have
suggested that cholecystectomy may be associated with increased risks of colorectal cancer,
cardiovascular disease, metabolic dysfunction-associated steatotic liver disease, cirrhosis, and

hepatocellular carcinoma; however, a causal relationship between cholecystectomy and these long-term
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outcomes has not been established. In this review, we use the bile acid-gut microbiota-inflammation axis
as a framework to summarize the interplay among altered bile acid metabolism, gut microbiota
dysbiosis, and chronic low-grade inflammation after cholecystectomy, and further discuss their potential
roles in the development of colorectal cancer, atherosclerosis, metabolic dysfunction-associated steatotic
liver disease, cirrhosis, and hepatocellular carcinoma. Large population-based cohort studies and meta-
analyses are integrated with mechanistic evidence to evaluate the consistency and limitations of current
findings, with particular emphasis on reverse causation, residual confounding, and indication bias that
may complicate causal inference. Potential interventions targeting bile acid signaling, gut microbiota,
and metabolic abnormalities are also summarized, and future research priorities are proposed, including
identification of high-risk populations, personalized microbiota-based interventions, and multi-omics
validation of underlying mechanisms. Current evidence suggests that cholecystectomy may contribute to
the development of multiple long-term diseases through disruption of the bile acid-gut microbiota-
inflammation axis, but its independent effects and underlying mechanisms remain to be clarified. In
clinical practice, the potential long-term metabolic and microbiota-related consequences should be

considered alongside the established benefits of cholecystectomy, and appropriate long-term follow-up

should be encouraged.
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DNA, f At o, TERE S n] S 2 fe i
WIIREE AL, — T A SR R Y A g 6 R g
AR A b e PR B AL s Dy — O T A R R R
JHC, T A g 4 ) A0 B R T R A AR )
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Je 20 2 b S A0 O BOPR 35 0 A DNA 450 05 K SF- 2 3
TAEE X, H S SR RAH G . {5 S g Iy,
RAE P F 41 TNF- o, 1L-6 55 38 o 3 7% % I «B
(nuclear factor kB, NF-kB) HUE 545 5% 0%
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KAE TS W R T R R B R [ I 1) AE R B B
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LT 98 ) SOER SRR 5 AR S 51 i B B it
BT BRI . LR IR T 8 R A 2 A 0 I
HE— 25 0 R R RE BN A A AR B Ak AR
£ I F B (transforming growth factor B, TGF-B) .
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R Z K (FXR/TGRS) {55 k)5 3h, &miEE
FEAS AU TR, i 3l I 1 A 9K Bl AR
AL o X —HE SR Oy B R R KR Y 22 3
F77 BRARAE T AT PR R R . R 4R R RS
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JRURE: T v 18 1o P 2 R 1921

8, g BT T IR 2L I A B R DR O IfD
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