Supplementary material
Supplementary Table S1.
Distinctive clinicopathologic features of patients between G-EAC and HPVA
	Clinicopathological factors
	G-EAC
（n=16）
	HPVA
（n=60）
	χ 2/ /t value
	P value

	Age（years）
	
	
	
	

	30-44
	4（25.0%）
	24（40.0%）
	2.14
	0.34

	45-59
	9（56.3%）
	31（51.3%）
	
	

	60-74
	3（18.7%）
	5（8.3%）
	
	

	Mean age
	（50.7±9.8）
	（47.4±8.7）
	0.79
	0.43

	Postmenopausal state
	
	
	
	

	Post-menopausal
	9（56.3%）
	25（41.7%）
	0.09
	0.76

	Impermenopausal
	7（43.7%）
	35（58.3%）
	
	

	Abnormal vaginal discharge

	Yes
	6（37.5%）
	3（5.0%）
	13.04
	<0.05***

	No
	10（62.5%）
	58（95.0%）
	
	

	Pre-operative serum tumor markers

	CA125 elevated
	3（18.6%）
	4（6.7%）
	1.80
	0.97

	CA199 elevated
	4（25.0%）
	3（5.0%）
	
	

	CEA elevated
	2（12.5%）
	3（5.0%）
	
	

	hr-HPV infection status

	hr-HPV positive
	0（0.0%）
	56（93.3%）
	52.04
	<0.05****

	hr-HPV negative
	16（100.0%）
	4（6.7%）
	
	

	TCT
	
	
	
	

	Normal
	12（72.7%）
	9（15.0%）
	19.84
	<0.05****

	Abnormal
	4（27.3%）
	51（85.0%）
	
	

	Surgical approach
	
	
	
	

	Transabdominal approach
	7（43.8%）
	31（53.7%）
	0.57
	0.32

	Laparoscopic approach
	9（56.2%）
	29（48.3%）
	
	

	2018 FIGO stage
	
	
	
	

	Stage Ⅰ
	6（37.5%）
	52（86.7%）
	18.20
	<0.05***

	Stage Ⅱ
	6（37.5%）
	5（8.3%）
	
	

	Stage Ⅲ
	3（18.8%）
	3（5.0%）
	
	

	Stage Ⅳ
	1（6.2%）
	0（0.0%）
	
	

	Ovarian Metastasis
	
	
	
	

	Positive
	3（18.8%）
	0（0.0%）
	7.29
	<0.05**

	Negative
	13（81.2%）
	60（100.0%）
	
	

	Lymphatic node Metastasis（LNM）

	Positive
	4（25.0%）
	3（5.0%）
	3.89
	<0.05*

	Negative
	12（75.0%）
	57（95.0%）
	
	

	Surgical margin status

	Positive
	3（18.8%）
	1（1.7%）
	4.01
	<0.05*

	Negative
	13（81.2%）
	59（98.3%）
	
	

	LVSI status
	
	
	
	

	Positive
	13（81.2%）
	6（10.0%）
	30.51
	<0.05****

	Negative
	3（18.8%）
	54（90.0%）
	
	

	Paracervical infiltration

	Positive
	4（25.0%）
	0（0.0%）
	11.22
	<0.05***

	Negarive
	12（75.0%）
	60（100.0%）
	
	

	Deep invasion of the cervical wall

	Outer 1/3
	7（43.6%）
	10（16.7%）
	8.82
	<0.05*

	Middle 1/3
	6（37.5%）
	15（25.0%）
	
	

	Inner 1/3
	3（18.8%）
	35（58.3%）
	
	

	Tumor size（cm）

	≤2
	2（6.2%）
	23（38.3%）
	12.54
	<0.05**

	>2，≤4
	8（50.0%）
	31（51.7%）
	
	

	>4
	7（43.8%）
	6（10.0%）
	
	

	Mean tumor size（cm）
	3.58±1.20
	2.57±1.02
	3.41
	<0.05**





Supplementary Table S2.
Summary of Basic Information for Literature Included in the META-Analysis
	No.
	Author，year，location
	Reaserch Type
	Case sources
	G-EAC （n）
	non-G-EAC
(n)
	Outcome
	NOS
Score

	11
	Y. S. Karamurzin et al3, 2015,USA and Japan
	Retrospective cohort study
	Memorial Sloan Kettering Cancer Center (MSK) ；
Jikei University；
Yale University School of Medicine
(1997 -2012)
	40
	139
	②③⑤⑥⑨
	8

	22
	K. J. Park et al4, 2018, Korea
	Retrospective cohort study
	Asan Medical Center (2010-2016)
	15
	45
	①②③④⑤⑥⑦⑧⑨
	7

	33
	S. Nishio et al5, 2019,Japan
	Retrospective cohort study
	Gynecologic Cancer Study Group of the Japan Clinical Oncology Group(2000-2009)
	95
	233
	②③⑤⑥⑦⑧⑨
	9

	44
	H. Xu et al6, 2019,China
	Retrospective cohort study
	Xijing Hospital.
(2006-2017)
	12
	201
	③⑤
	8

	55
	H. Shi, et al7, 2022,China
	Retrospective cohort study
	Women’s Hospital,School of Medicine, Zhejiang University
(2004-2019)
	73
	298
	①②③④⑥⑧
	9

	66
	J. Lee et al8, 2024, Korea
	Retrospective cohort study
	Samsung Medical Center (2015-2021)
	20
	20
	②③⑤⑦⑨
	9

	77
	K. Kamijo  et al9, 2025, Japan
	Retrospective cohort study
	Shinshu University School of Medicine、Nagano Municipal Hospital (1997-2023)
	33
	70
	②③⑤⑦⑨
	7

	88
	Y. Xi et al10, 2025, China
	Retrospective cohort study
	Zhejiang Cancer Hospital
(2015-2022)
	107
	443
	②③⑤⑥⑦⑧
	7

	09
	U. F. Zahan et al11, 2025, Japan
	Retrospective cohort study
	Shimane University
(2003-2022)
	16
	94
	②⑤⑨
	7


Note：Endpoint indicators: ① Age; ② FIGO stage; ③ LVSI; ④ Tumour diameter; ⑤ LNM; ⑥ Ovarian metastasis; ⑦ Parauterine invasion; ⑧ Depth of cervical stromal invasion; ⑨ Recurrence.

Supplementary Table S3.
Summary of Bias Assessment Results for Studies Included in the Meta-Analysis
	No.
	Author，year，location
	Type of bias

	
	
	Bias due to confounding
	Bias due to selection of participants
	Bias due to exposure assessment
	Bias due to misclassification during follow-up
	Bias due to missing data
	Bias due to measurement of the outcome
	Bias due to selective reporting of the results
	Overall rating

	1
	Y. S. Karamurzin et al3, 2015,USA and Japan
	serious
	moderate
	low
	low
	moderate
	low
	low
	serious

	2
	K. J. Park et al4,, 2018, Korea
	moderate
	low
	low
	low
	moderate
	low
	low
	moderate

	3
	S. Nishio et al5, 2019,Japan
	moderate
	low
	low
	low
	moderate
	low
	low
	moderate

	4
	H. Xu et al6, 2019,China
	moderate
	low
	low
	low
	moderate
	low
	low
	moderate

	5
	H. Shi, et al7, 2022,China
	moderate
	low
	low
	low
	moderate
	low
	low
	moderate

	6
	J. Lee et al8, 2024, Korea
	serious
	moderate
	low
	low
	moderate
	low
	low
	serious

	7
	K. Kamijo et al9, 2025, Japan
	moderate
	low
	low
	low
	moderate
	low
	low
	moderate

	8
	Y. Xi et al10, 2025, China
	moderate
	moderate
	low
	low
	low
	low
	low
	moderate

	9
	U. F. Zahan et al11,, 2025, Japan
	moderate
	moderate
	low
	low
	low
	low
	low
	moderate





Supplementary Table S4.
Summary of Meta-analysis results
	Factor
	Literature
	Total effect measure and 95% CI
	Analysis model
	Z
	P value
	Funnel diagram symmetry

	Age
	2
	MD=4.24 
[1.60, 6.88]
	FEM
	3.15
	P<0.05**
	Good

	FIGO stage Ⅲ-Ⅳ
	8
	OR=5.07 
[3.90, 6.59]
	FEM
	12.17
	P<0.05****
	Good

	LVSI
	8
	OR=4.32 
[3.32, 5.60]
	FEM
	10.97
	P<0.05****
	Good

	LNM
	8
	OR=4.37 
[3.33, 5.73]
	FEM
	10.61
	P<0.05****
	Good

	Ovarian Metastasis
	5
	OR=7.55 
[1.29, 44.15]
	REM
	2.24
	P<0.05*
	Unsatisfactory

	Paracervical infiltration
	5
	OR=9.47 
[4.62, 19.41]
	REM
	6.14
	P<0.05****
	Unsatisfactory

	Deep invasion of the cervical wall >1/3
	4
	OR=7.79 
[5.55, 10.93]
	FEM
	11.89
	P<0.05****
	Unsatisfactory

	Tumor size
	2
	MD=7.74
[5.79, 9.69]
	FEM
	7.78
	P<0.05****
	Good

	Recurrence
	6
	OR=4.80 
[2.31, 9.98]
	FEM
	4.20
	P<0.05***
	Unsatisfactory





Supplementary Table S5.
Immunohistochemical results of G-EAC and HPVA
	Type
	PAX-8
	SMAD3
	MUC6
	TP53
	p16
	CDX-2
	CK20
	ER
	PR

	[bookmark: _Hlk215347604]G-EAC
(n=16)
	11
(68.8%)
	9
(56.3%)
	8
(50.0%)
	8
(50.0%)
	2
(12.5%)
	3
(18.7%)
	3
(18.7%)
	0
(0.0%
	0
(0.0%)

	HPVA
(n=60)
	18
(30.0%)
	9
(15.0%)
	3
(5.0%)
	8
(13.3%)
	56
(93.3%)
	3
(5.0%)
	4
(6.7%)
	4
(6.7%)
	4
(6.7%)

	χ 2
	8.04
	11.89
	20.66
	10.22
	45.66
	3.28
	2.21
	1.13
	1.13

	P
	<0.05**
	<0.05***
	<0.05****
	<0.05**
	<0.05****
	0.06
	0.13
	0.28
	0.28



	Type
	PAX8-H
	PAX8-L
	Smad3-H
	Smad3-L

	G-EAC
	11(68.8%)
	5(31.2%)
	9(56.3%)
	7(43.7%)

	HPVA
	18(30.0%)
	42(70.0%)
	9(15.0%)
	51(85.0%)





Supplementary Figure S1.
Meta-Analysis Forest Plots and Funnel Plots Summary
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