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/ Abstract \

Purpose: Nowadays the diagnosis of ovarian endometriosis is mainly through laparoscopy. The purpose of this study is to explore the clinical
value of multiple noninvasive tests such as carbohydrate antigen 125 (CA125), inflammatory factors and coagulation indexes in the diagnosis of
ovarian endometriosis.

Methods: We retrospectively analyzed the general clinical data, inflammatory factors, coagulation indexes and CA125 of patients in our hospital.
SPSS26.0 and R4.2.2 were used for statistical analysis.

Results: CA125 and prothrombin time (TT) were statistically different between ovarian endometriosis and control groups (p<0.05). Correlation
analysis showed that CA125, fibrinogen (FIB) and lymphocyte count were positively correlated with the stage (p<0.05). The diagnostic value
of CA125, TT and combined-markers was compared using receiver operating characteristic (ROC) curves. The area under the curve (AUC) of
CA125, TT and the combined-marker were 0.819, 0.601 and 0.714 respectively, with the sensitivity 82.9%, 36.8% and 59.0% respectively, the
specificity 75.9%, 80.2% and 79.2% respectively.

Conclusion: TT is associated with the occurrence and has no relation with stage. FIB was related to the stage. The model established by CA125
and TT has good predictive value in the diagnosis of ovarian endometriosis.

\Keywords: Ovarian endometriosis, Carbohydrate antigen 125, Fibrinogen, Thrombin time. /

INTRODUCTION

Endometriosis is a common gynecologic condition in which
endometrial glands and stroma appear outside the body of
the uterus[1]. It can occur anywhere in the body, although
most of which occur in the pelvis. It is divided into three
phenotypes, including superficial peritoneal lesions, ovarian
endometriosis, and deep
Endometriotic lesions appearing in the gastrointestinal tract,
urinary tract, upper and lower respiratory system, diaphragm,

infiltrative endometriosis[2].

pleura and pericardium, and abdominal cesarean scar have
been reported in the literature[3, 4, 5, 6, 7].

Although endometriosis is a benign gynecological condition,
it can seriously affect a woman'’s quality of life. It's clinical
manifestations mainly include lower abdominal pain or
dysmenorrhea, infertility, deep and
menstrual abnormalities. About 50% of infertility patients
which haveregular menstrual cyclesandwhose husbands have
normal semen suffer from endometriosis[8]. Epidemiological

intercourse pain,

studies demonstrated that women with endometriosis are at
higher risk for malignancies such as ovarian cancer, breast
cancer, melanoma, thyroid cancer, and endometrial cancer[9,
10, 11,12, 13]. Therefore, itis particularly important to identify
the cause of endometriosis and diagnostic criteria to improve
patient's prognosis.

Nowadays, researches on non-invasive biomarkers for
the diagnosis of endome triosis has been slow to meet
clinical needs. Although clinical symptoms combined with
ultrasonography or MRI are currently used to predict
endometriosis, but they cannot diagnose microscopic or
deep lesions. So some endometriosis only can be diagnosed
during operation, even though, deeply located endometriotic
lesions also may be missed during laparoscopy[14, 15].
Studies have shown that endometriosis may lead to change
in the levels of inflammatory, coagulation markers and tumor
markers[2, 16, 17]. In order to construct a more efficient
model to predict the occurrence of endometriosis, we
retrospectively analyzed coagulation indexes, inflammatory
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factors, and CA125 in patients with ovarian endometriosis
in hope of exploring the relationship between these indexes
and ovarian endometriosis.

MATERIALS AND METHODS

General information

117 patients with ovarian endometriosis were admitted in our
hospital from January 2017 to August 2022, who were defined
as the endometriosis group. The diagnosis was confirmed
by postoperative pathological examination. Meanwhile, 96
patients with benign ovarian cysts which includes 17 cases
of mature teratoma, 2 cases of serous cystadenoma, 3 cases
of mucinous cystadenoma, 11 cases of simple cyst, 10 cases
of follicular cyst, 3 cases of ovarian fibroma and 50 cases of
mixed cyst were selected as the control group.

Exclusion criteria: (1) anemic patients (HGB<110G/L); (2)
combined with hypertension and diabetes mellitus; (3)
combination with clinically or pathologically diagnosed
systemic or local infections; (4) taking drugs related to
inflammatory factors and coagulation; (5) combination
with uterine smooth muscle tumors or adenomyosis; (6)
patients who have a combination of psychiatric disorders;
(7) combination with malignant tumors, rheumatic immune
diseases, heart, liver, kidney, and hematologic related
diseases; (8) hepatitis B surface antigen carriers.

Based on the staging method of endometriosis proposed by
the American Society for Reproductive Medicine (ASRM.1997).
The staging of endometriosis patients was further determined
with reference to the size, number, location, and adhesion
range of the endometriosis foci in the surgical records.
According to the criteria, 20 cases were stage |, 23 cases were
stage Il, 46 cases were stage Ill, and 28 cases were stage IV.

Sample testing

Clinical data of the patients were recorded, including age,
number of pregnancy and delivery, number of cesarean
delivery. 3-5 ml of peripheral venous blood was drawn from
ovarian endometriosis patients before surgery to test blood
routine, coagulation index and CA125 level. Blood results
were obtained by BECKMAN COULTER AC.TTM5 Automatic
Hematology Analyzer. The results of coagulation indexes
were obtained by TSA 8000 automatic coagulation detector
and CS-1300 automatic coagulation analyzer. CA125 was
measured by microparticle enzyme immunoassay (MEIA)
to determine CA125 antigen in serum, and the testing
equipment and kits were provided by Abbott. The above
specimens were processed by the Clinical Laboratory Center
of the First Affiliated Hospital of Jinan University. The criteria
of the testing instruments were in accordance with the
requirements, and the errors were within the permissible
range. Blood routine results included platelet count (PLT),

white blood cell count (WBC), neutrophil count, lymphocyte
count, neutrophil percentage, and lymphocyte percentage,
prothrombin time (PT), fibrinogen (FIB), thromboplastin time
(TT), partial thromboplastin time (APTT) were measured with
an automated coagulation tester. The concentration of CA125
was expressed as U/ml. PLR was defined as platelet count
divided by lymphocyte count; NLR was defined as neutrophil
count divided by lymphocyte count.

Statistical analysis

The patient's clinical data were statistically analyzed using
SPSS (Statistical Package for the Social Sciences) 26.0 and
R 4.4.2 software. The Shapiro-Wilk test was used to test
whether the distributions were normal or not, and for the
sake of uniformity of format, the median (M25, M75) was
used throughout the text. Group comparisons of normally
distributed indicators were performed using the t-test, and
non-normally distributed indicators were tested using the
Mann-Whitney U-test. Spearman’s correlation coefficient
was used for correlation analysis. Binary logistic regression
analysis was applied to establish a diagnostic model and AUC
was calculated to analyze the diagnostic efficiency of different
diagnostic indicators. The 117 cases in the endometriosis
group and 96 cases in the control group were randomly
assigned to the training set (85 cases) and the validation set
(32 cases) in the ratio of 85 %:15 %. The training set was used
to construct a predictive model using the risk factors screened
by binary logistic regression analysis, and then the validation
set was used to verify the performance of the model. Using the
rms package to draw nomogram. Individual prediction curves
for CA125, TT and combined markers were constructed using
the data from the training set, and the predictive efficacy of
the three models was compared using ROC curves and AUC.
p<0.05 was considered statistically significant. The reporting
of this study conforms to STROBE guidelines[18].

RESULTS

Comparison of general information and various biological
indicators between the two group

There were no statistically significant differences in terms of
age, number of pregnancy, number of cesarean section, WBC
(x109/L), Neutrophil% (%), Lymphocyte (%), Neutrophil count
(x109/L), Lymphocyte count (x109/L), NLR and PLR (p > 0.05)
between the ovarian endometriosis group and the control
group. CA125 and TT values were statistically different in the
ovarian endometriosis group and control group (p < 0.05)
(Table. 1).
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Table 1. Comparison of general information and biological indicators between the endometriosis group and the control groups.

Variables Endometriosis group Control group p
(n=117) (n=96)

Age (years) 26.00(30.00 ~ 37.00) 30.50(24.25 ~ 39.00) 0.947
Gravidity (n) 1.00(0 ~ 2.00) 1.00(0 ~ 3.00) 0.080
Parity (n) 0(0 ~ 1.00) 1.00(0 ~ 2.00) 0.050
Cesarean section(n) 0(0~0) 0(0~0) 0.238
ATPP(s) 38.50(36.10 ~ 41.50) 38.30(35.90 ~ 41.40) 0.651
PT(s) 13.30(12.95 ~ 13.80) 13.45(12.90 ~ 13.90) 0.539
TT(s) 16.60(16.10 ~ 17.35) 16.30(15.70 ~ 16.80) 0.012
FIB(g/L) 3.08(2.74 ~3.41) 2.98(2.62~3.31) 0.246
PLT(x109/L) 264.00(229.40 ~ 299.90) 247.50(219.25 ~ 277.08) 0.056
WBC(x109/L) 6.52(5.48 ~8.18) 6.70(5.66 ~ 7.90) 0.542
Neutrophil(%) 62.57(55.94 ~ 68.63) 62.49(55.95~70.13) 0.783
Lymphocyte(%) 28.20(23.41 ~ 33.49) 29.07(21.57 ~ 34.25) 0.897
Neutrophil count(x109/L) 4.12(3.10~5.34) 4.35(3.30~5.35) 0.526
Lymphocyte count(x109/L) 1.83(1.50~ 2.19) 1.77(1.45~2.23) 0.574
PLR 140.00(115.41 ~ 172.64) 131.69(109.19 ~ 165.41) 0.387
NLR 2.22(1.66 ~ 2.86) 2.17(1.65~3.25) 0.638
CA125(U/ml) 44.72(26.05 ~ 79.50) 16.99(11.00 ~ 23.45) <0.001

Comparison of biological indicators of patients with ovarian endometriosis at different stages
We analyzed the correlation of general clinical data with routine blood results, coagulation results, NLR, PLR and CA125 values
in the ovarian endometriosis and control groups. The results showed that CA125 (Rho=0.269, p=0.003), FIB (Rho =0.273,
p=0.003) and lymphocyte counts (Rho=0.195, p=0.035) were positively correlated with the stage (Table.2).

Table 2. Comparison of biological indicators of patients with endometriosis at different clinical stages

Variable Stage I Stage II Stage III Stage IV r p
(n=20) (n=23) (n =46) (n=28)

Age (years) 30.00(27.0~37.00) | 31.00(26.0 ~ 35.00) 28.50(25.0~37.00) | 30.00(26.00 ~ 36.50) -0.015 | 0.870
Gravidity (n) 10~1) 0(0~1) 1(0~2) 1(0~3) 0.096 | 0.303
Parity (n) 0(0~1) 0(0~1) 0(0~1) 10~1) 0.109 0.244
Cesarean section(n) 0(0~1) 0(0~0) 0(0~0) 0(0~0.75) 0.124 0.182
ATPP(s) 39.60(37.7~42.18) | 37.70(36.0 ~ 40.60) 37.80(36.1 ~41.55) | 38.60(35.73 ~41.20) -0.102 | 0.275
PT(s) 13.30(12.95~13.78) | 13.60(13.20~14.20) | 13.40(12.7~13.80) | 13.10(12.83 ~ 13.40) -0.155 | 0.095
TT(s) 16.75(16.1 ~ 17.60) 16.70(16.0 ~ 17.40) 16.45(15.8~17.40) | 16.65(16.10~17.28) -0.027 | 0.769
FIB(g/L) 2.78(2.37 ~ 3.05) 3.08(2.81 ~33.24) 3.15(2.85~3.52) 3.22(2.68 ~ 3.56) 0.273 0.003
PLT(x109/L) 259.90(22 ~ 298.90) | 242.20(21 ~293.00) 271.00(2 ~ 296.13) 268.50(244.8 ~320.93) | 0.133 0.153
WBC(x109/L) 6.17(5.30~7.48) 6.44(5.52 ~7.69) 6.35(5.30 ~ 7.94) 7.30(5.74 ~9.20) 0.148 0.112
Neutrophil%(%) 62.80(55.5~70.68) | 64.30(55.8 ~68.60) 62.67(55.9~67.53) | 61.12(56.30 ~ 68.83) -0.028 | 0.766
Lymphocyte(%) 30.10(22.2~34.06) | 26.71(23.1~32.71) 28.40(24.5~32.95) | 28.22(23.62~34.79) 0.020 | 0.830
Neutrophilcount(x109/L) | 3.80(3.09 ~ 5.36) 3.93(3.18 ~5.26) 4.20(3.01 ~5.29) 4.39(3.17 ~6.52) 0.096 | 0.302
Lymphocyte 1.78(1.45~2.20) 1.74(1.46 ~ 2.05) 1.81(1.51~2.16) 2.08(1.61~2.72) 0.195 0.035
count(x109/L)

PLR 143.03(11~212.89) | 137.13(12~163.71) 141.84(1~176.57) 134.71(105.6 ~157.39) | -0.114 | 0.221
NLR 2.05(1.64~3.16) 2.43(1.77 ~ 2.87) 2.21(1.66 ~2.72) 2.12(1.62~2.83) -0.048 | 0.609
CA125(U/ml) 34.65(18.2~48.80) | 48.60(26.9 ~95.50) 45.31(26.0~75.80) | 76.12(32.53 ~152.58) 0.269 | 0.003

PT, prothrombin time; ATPP, activated partial thromboplastin time; TT, thrombin time; FIB, fibrinogen; PLR, platelet-to-lymphocyte
ratio; NLR, neutrophil-to-lymphocyte ratio; CA125, carbohydrate antigen 125. P <0.05 was considered statistically significant.
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Diagnostic efficacy TT and CA125 for ovarian endometriosis

Binary logistic correlation analysis showed that CA125 and TT were relevant to the development of ovarian endometriosis
(p=0.038 and p=0.017, respectively) (Table. 3). ROC curve was used to compare the diagnostic value of CA125, TT, and combined
markers for ovarian endometriosis (Fig.1). The sensitivity, specificity, positive predictive value (PPV), negative predictive value
(NPV), cutoff value, and Youden index for CA125, TT, and the combined markers are shown in Table 4. CA125 exhibited the
highest AUC value of 0.819 (95% confidence interval: 0.759-0.878), with a maximum sensitivity of 82.9% and specificity of
75.9%. TT demonstrated an AUC of 0.601 (95% confidence interval: 0.525-0.676), with a sensitivity of 36.8% and specificity of
80.2%. The AUC value for the combined markers was 0.714 (95% confidence interval: 0.644-0.783), with a sensitivity of 59.0%
and specificity of 79.2%.

Table 3. Binary Logistic Regression to Construct a Predictive Model for Endometriosis.

Parameters OR 95%ClI p
CA125 1.005 1.000,1.010 0.038
T 1.349 1.005,1.724 0.017

PT, prothrombin time; CA125, carbohydrate antigen 125.
P <0.05 was considered statistically significant.

Figure 1. ROC curves of CA125, TT, and the combined marker for discriminating between the endometriosis and control group.
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Table 4. Diagnostic value of CA125, and TT in endometriosis.

Parameters AUC 95% Cl Sensitivity (%) Specificity (%) Yoden Index p

CA125 0.819 0.759~0.878 0.829 0.750 0.579 0.000
T 0.601 0.525~0.676 0.368 0.802 0.170 0.012
Combined markers 0.714 0.644~0.783 0.590 0.792 0.381 0.000

PT, prothrombin time; CA125, carbohydrate antigen 125; Combined markers, CA125+TT
P <0.05 was considered statistically significant.

Ovarian endometriosis prediction model column line plot and model evaluation results

The data collected in this study were divided into a training set and a validation set. The predictive models of CA125, TT and
combined markers for the diagnosis of ovarian endometriosis were constructed using the data in the training set. AUCs of the
ROC curves were for CA125, TT and combined markers were 0.8156, 0.6118 and 0.7038, respectively. The AUC of ROC curves
plotted using the data in the validation set showed that the diagnostic models for the evaluation of ovarian endometriosis by
CA125, TT and combined markers were 0.9004, 0.5519, and 0.6623 respectively. (Table 5, Figure.2).

The AUC of the CA125 prediction model is the highest in both the training set and the validation set, and the nomograms are
plotted. Baseline CA125 values for all patients were used to predict ovarian endometriosis. In the nomogram, CA125 is located
on the variable axis, and a vertical line is drawn upward to determine the score on the integral axis (Figure.3).
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Table 5. Training set and experimental set ROC curves to evaluate the predictive value of CA125, TT and combined markers.

Parameters Train Test

CA125 0.8156 0.9004
T 0.6118 0.5519
Combined markers 0.7038 0.6623

PT, prothrombin time; CA125, carbohydrate antigen 125; Combined markers, CA125+TT
P <0.05 was considered statistically significant.

Figure 2. The ROC curve of CA125, TT and the combined marker in training and testing set. a. ROC curves for CA125 in training
set. b. ROC curves for CA125 in testing set. c. ROC curves for TT in training set. d. ROC curves for TT in testing set. e. ROC curves
for combined marker in training set. f. ROC curves for combined marker in testing set.
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Figure 3. Nomogram based on CA125 for predicting the occurrence of ovarian endometriosis. The nomogram is used by
summing the points determined by each predictor on the integral scale.
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DISCUSSION

CA125 is derived from somatic epithelial cells and is most
commonly used in the diagnosis of ovarian cancer. Patton etal.
demonstrated that CA125was significantly elevated in patients
with endometriosis and has been used as a noninvasive
serologic marker for the diagnosis of endometriosis. Another
research demonstrated a significant correlation between
CA125 and disease severity[19]. In stage IlI/IV, CA125 can be
elevated to 1000 IU/mL or higher[20]. However, the sensitivity
and specificity of CA125 for the diagnosis of endometriosis
is very low, suggesting a high false-negative rate for CA125
as a predictor of endometriosis. It was reported that the
sensitivity and specificity of CA125 used for the diagnosis of
abdominal wall endometriosis were high when it was over 19.9
U/L[21] in prediction of advanced endometriosis, ruptured
endometriotic cysts, or adenomyosis and the value of CA125is
of little value in the diagnosis of early ovarian endometriosis.
So it is imperative to combination CA125 with other index to
precisely predict the existence of early ovarian endometriosis.
Multicenter studies have been done to investigate whether
CA125 can be combined with serological markers to predict
ovarian endometriosis. Some studies reported that the area
under the ROC curve of CA125 combined with Fib or PLR was
higher than that predicted by CA125 alone, demonstrating
that the combined prediction is more accurate[22, 23].
A growing body of research confirms that endometriosis is
a systemic, heterogeneous disease associated with estrogen-
dependent chronic inflammation, as ectopic endometrium
in the pelvic abdomen is associated with overexpression of
prostaglandins, cytokines, and chemokines[24]. PLR and NLR,
as ratio parameters of inflammation, have been reported
to be elevated in the peripheral blood of patients with
endometriosis in several published studies[25]. Neutrophils

as primary inflammatory response cells in peripheral
blood have higher chemotactic activity in patients with
endometriosis, and lymphocytes as inflammatory mediators
have also been reported to be involved in the inflammatory
response to endometriosis[26]. Inversely, some researches
demonstrated the above mentioned inflammation factors
have no role on the endometriosis. Although we did not
find statistically significant difference in leukocyte count,
neutrophil count, lymphocyte count, NLR, and PLR between
the endometriosis and control group, lymphocyte count
was found to be positively correlated with the stage of
ovarian endometriosis in the correlation analysis. The
reason may be that the sample size included in this study
for analysis was too little and inflammatory indicators such
as hypersensitive C-reactive protein (CRP), procalcitonin (PCT)
and interleukin 6 (IL-6) were not included. CRP is an acute-
phase reactant protein produced by the liver. The chronic
inflammatory state present in endometriosis continuously
stimulates the immune system, with pro-inflammatory
cytokines such as IL-6, IL-1, and TNF-a promoting its
production[27]. However, CRP has low specificity and can
be influenced by any infection, trauma, other autoimmune
diseases, obesity, or even smoking. Research indicates that
IL-6 is significantly elevated in the serum, peritoneal fluid,
and ectopic lesions of endometriosis patients, serving as
a more direct indicator of local lesion activity[28]. PCT is a
highly specific marker for systemic bacterial infections and
can be used for differential diagnosis. In future research,
IL-6, given its central role in disease mechanisms, should
be prioritized as the primary biomarker for investigation;
CRP can be utilized in epidemiological studies; and PCT can
be employed to rule out bacterial infections. Furthermore,
future efforts should focus on developing multi-marker
combination models rather than relying on a single indicator.
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APTT is significantly shorter in patients with ovarian
endometriosis and correlates with the stage of the disease,
with slightly shorter APTT values in patients with stage I-II
endometriosis, but significantly higher than in patients with
stage Ill-IV[22, 29]. Shaojie Ding reported that TT and PT
values were significantly shorter and FIB was significantly
longer in the ovarian endometriosis. In addition, FIB levels
were found to be positively correlated with CRP, NLR, and
PLR, which indicated that patients with endometriosis were
in a hypercoagulable state[30]. In our study, we found
TT in the ovarian endometriosis group was significantly
increased, meanwhile, FIB was positively correlated with
stage and progression of endometriosis. The retrograde
menstrual flow theory is the primary pathogenesis model
for endometriosis. Retrograde menstrual blood contains
endometrial fragments, and fibrin (FIB) enhances cellular
adhesion, facilitating the attachment of these fragments to
the peritoneum. Elevated FIB levels further activate immune
cells, promoting the release of inflammatory mediators. This
process stimulates endometrial cell proliferation and inhibits
apoptosis, thereby accelerating disease progression[31].
However, previous studies have observed shortened TT
in endometriosis patients, indicating a hypercoagulable
state. This may indirectly reflect an imbalance in the body's
coagulation and fibrinolytic systems, potentially correlating
with disease severity and activity. Inflammation at lesion sites
may persistently activate the coagulation system, leading to
alterations in TT values. We inferred CA125 combined with TT
or FIB could provide good sensitivity and specificity for ovarian
endometriosis, which was verified by our further analysis.

As a retrospective study, our study had many limitations,
firstly the samples were from the same hospital. Secondly,
we did not limit the duration of the disease and did not
consider the possibility of deep invasive endometriosis or
endometrioma or peritoneal endometriosis. What's more we
did not follow up the patients to dynamically detect changes
in their laboratory parameters. In addition, we should include
D-dimer, CRP and PCT for further analysis. Even with those
shortcomings, we still can conclude that the value of CA125
combined with inflammatory factors and coagulation indexes
can provide early information for the diagnosis of ovarian
endometriosis.

Disclosure Statement

Acknowledgements

No application

Ethics Statement

We got ethics approval from our hospital, the Issue Number:
KY-2025-371. We got written consent to participate the
research.

Funding

This project was supported by the National College Students

Innovation and Entrepreneurship Training Program
(CX18024) and Science and Technology Projects in Guangzhou
(202102010134).

Availability of data and materials

The authors declare that all of the data and material are freely
accessible on reasonable request.

Competing interests

The authors declared that they have no competing interests.

REFERENCES

1. Taylor RN, Yu J, Torres PB, Schickedanz AC, Park JK,
Mueller MD, Sidell N (2009) Mechanistic and therapeutic
implications of angiogenesis in endometriosis. Reprod
Sci 16: 140-146 DOI 10.1177/1933719108324893

2. Guo C, Zhang C(2022) Platelet-to-Lymphocyte Ratio and
CA125 Level as a Combined Biomarker for Diagnosing
Endometriosis and Predicting Pelvic Adhesion Severity.
Front Oncol 12: 896152 DOI 10.3389/fonc.2022.896152

3. Terada S, Miyata Y, Nakazawa H, Higashimori T, Arai
T, Kikuchi Y, Nozaki M (2006) Immunohistochemical
analysis of an ectopic endometriosis in the uterine
round ligament. Diagn Pathol 1: 27 DOI 10.1186/1746-
1596-1-27

4. Uehara K, Yasuda M, Ichimura T, Yamaguchi H,
Nagata K, Kayano H, Sasaki A, Murata S, Shimizu M
(2011) Peritoneal keratin granuloma associated with
endometrioid adenocarcinoma of the uterine corpus.
Diagn Pathol 6: 104 DOI 10.1186/1746-1596-6-104

5. Simoglou C, Zarogoulidis P, Machairiotis N, Porpodis K,
Simoglou L, Mitrakas A, Esebidis A, Sarika E, Kouklakis
G, lordanidis A, Katsikogiannis N (2012) Abdominal wall
endometrioma mimicking an incarcerated hernia: a
case report. Int) Gen Med 5: 569-571 DOI 10.2147/1)GM.
S32904
6. Huanwen W, Hui Z, Xiaowei X, Zhaohui L (2013)
Extrauterine adenomyoma of the liver with a focally
cellular smooth muscle component occurring in a
patient with a history of myomectomy: case report
and review of the literature. Diagn Pathol 8: 131 DOI
10.1186/1746-1596-8-131

7. YuJH, Lin XY, Wang L, Liu Y, Fan CF, Zhang Y, Wang EH
(2013) Endobronchial endometriosis presenting as
central-type lung cancer: a case report. Diagn Pathol 8:
53 DOI 10.1186/1746-1596-8-53

Open Access, Volume 17 , 2026

Page -7


https://pmc.ncbi.nlm.nih.gov/articles/PMC2852133/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2852133/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2852133/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2852133/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9255667/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9255667/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9255667/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9255667/
https://pubmed.ncbi.nlm.nih.gov/16961927/
https://pubmed.ncbi.nlm.nih.gov/16961927/
https://pubmed.ncbi.nlm.nih.gov/16961927/
https://pubmed.ncbi.nlm.nih.gov/16961927/
https://pubmed.ncbi.nlm.nih.gov/16961927/
https://pubmed.ncbi.nlm.nih.gov/22032179/
https://pubmed.ncbi.nlm.nih.gov/22032179/
https://pubmed.ncbi.nlm.nih.gov/22032179/
https://pubmed.ncbi.nlm.nih.gov/22032179/
https://pubmed.ncbi.nlm.nih.gov/22032179/
https://pubmed.ncbi.nlm.nih.gov/22807645/
https://pubmed.ncbi.nlm.nih.gov/22807645/
https://pubmed.ncbi.nlm.nih.gov/22807645/
https://pubmed.ncbi.nlm.nih.gov/22807645/
https://pubmed.ncbi.nlm.nih.gov/22807645/
https://pubmed.ncbi.nlm.nih.gov/22807645/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3771407/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3771407/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3771407/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3771407/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3771407/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3771407/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3621404/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3621404/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3621404/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3621404/

Shanrong Shu

World Journal of Medical Oncology

10.

11.

12.

13.

14.

15.

16.

17.

llangavan K, Kalu E (2010) High prevalence of
endometriosis in infertile women with normal ovulation
and normospermic partners. Fertil Steril 93: e10, author
reply e12 DOI 10.1016/j.fertnstert.2009.11.027

Kvaskoff M, Mu F, Terry KL, Harris HR, Poole EM,
Farland L, Missmer SA (2015) Endometriosis: a high-risk
population for major chronic diseases? Hum Reprod
Update 21: 500-516 DOI 10.1093/humupd/dmv013

SaavalainenL, Lassus H, ButA, Tiitinen A, Harkki P, Gissler
M, Pukkala E, Heikinheimo O (2019) A cohort study of
49 933 women with surgically verified endometriosis:
Increased incidence of breast cancer below the age
of 40. Acta Obstet Gynecol Scand 98: 1113-1119 DOI
10.1111/a0gs.13609

Hermens M, van Altena AM, Nieboer TE, Schoot BC,
van Vliet H, Siebers AG, Bekkers R (2020) Incidence of
endometrioid and clear-cell ovarian cancerin histological
proven endometriosis: the ENOCA population-based
cohort study. Am J Obstet Gynecol 223: 101-107 DOI
10.1016/j.aj0g.2020.01.041

Kralickova M, Lagana AS, Ghezzi F, Vetvicka V (2020)
Endometriosis and risk of ovarian cancer: what do we
know? Arch Gynecol Obstet 301: 1-10 DOI 10.1007/
s00404-019-05358-8

Terzic M, Aimagambetova G, Kunz ), Bapayeva G,
Aitbayeva B, Terzic S, Lagana AS (2021) Molecular Basis
of Endometriosis and Endometrial Cancer:
Knowledge and Future Perspectives. Int] Mol Sci 22: DOI
10.3390/ijms22179274

Current

Agarwal SK, Chapron C, Giudice LC, Laufer MR, Leyland
N, Missmer SA, Singh SS, Taylor HS (2019) Clinical
diagnosis of endometriosis: a call to action. Am J Obstet
Gynecol 220: 351-354 DOI 10.1016/j.ajog.2018.12.039

Koninckx PR, Ussia A, Adamyan L, Tahlak M, Keckstein
J, Wattiez A, Martin DC (2021) The epidemiology of
endometriosis is poorly known as the pathophysiology
and diagnosis are unclear. Best Pract Res Clin Obstet
Gynaecol 71: 14-26 DOI 10.1016/j.bpobgyn.2020.08.005

ChoS,ChoH,NamA, KimHY, ChoiYS, Park KH, Cho DJ, Lee
BS (2008) Neutrophil-to-lymphocyte ratio as an adjunct
to CA-125 for the diagnosis of endometriosis. Fertil Steril
90: 2073-2079 DOI 10.1016/j.fertnstert.2008.03.061

Ottolina J, Bartiromo L, Dolci C, Salmeri N, Schimberni
M, Villanacci R, Vigano P, Candiani M (2020) Assessment

18.

19.

20.

21.

22.

23.

24,

25.

of Coagulation Parameters in Women Affected by
Endometriosis: Validation Study and Systematic Review
of the Literature. Diagnostics (Basel) 10: DOI 10.3390/
diagnostics10080567

Skrivankova VW, Richmond RC, Woolf B, Yarmolinsky
J, Davies NM, Swanson SA, VanderWeele TJ, Higgins J,
Timpson NJ, Dimou N, Langenberg C, Golub RM, Loder
EW, Gallo V, Tybjaerg-Hansen A, Davey SG, Egger M,
Richards JB (2021) Strengthening the Reporting of
Observational Studies in Epidemiology Using Mendelian
Randomization: The STROBE-MR Statement. JAMA 326:
1614-1621 DOI 10.1001/jama.2021.18236

Chen T, Wei JL, Leng T, Gao F, Hou SY (2021) The
diagnostic value of the combination of hemoglobin,
CA199, CA125, and HE4 in endometriosis. | Clin Lab Anal
35:e23947 DOI 10.1002/jcla.23947

Di Tucci C, Di Mascio D, Schiavi MC, Perniola G, Muzii
L, Benedetti PP (2018) Pelvic Inflammatory Disease:
Possible Catches and Correct Management in Young
Women. Case Rep Obstet Gynecol 2018: 5831029 DOI
10.1155/2018/5831029

Bilibio JP, Cunha-Filho JS (2016) Serum Prolactin and CA-
125 Levels as Biomarkers of Peritoneal Endometriosis.
Gynecol Obstet Invest 81: 96 DOI 10.1159/000441790

Yang H, Zhu L, Wang S, Lang J, Xu T (2015) Noninvasive
diagnosis of moderate to severe endometriosis: the
platelet-lymphocyte ratio cannot be a neoadjuvant
biomarker forserum cancerantigen 125.)J Minim Invasive
Gynecol 22: 373-377 DOI 10.1016/j.jmig.2013.06.003

Ding S, Lin Q, Zhu T, Li T, Zhu L, Wang J, Zhang X (2019)
Is there a correlation between inflammatory markers
and coagulation parameters in women with advanced
ovarian endometriosis? BMC Womens Health 19: 169
DOI 10.1186/512905-019-0860-9

Koninckx PR, Fernandes R, Ussia A, Schindler L, Wattiez
A, Al-Suwaidi S, Amro B, Al-Maamari B, Hakim Z, Tahlak
M (2021) Pathogenesis Based Diagnosis and Treatment
of Endometriosis. Front Endocrinol (Lausanne) 12:
745548 DOI 10.3389/fend0.2021.745548

Tokmak A, Yildirim G, Oztas E, Akar S, Erkenekli K,
Gulsen P, Yilmaz N, Ugur M (2016) Use of Neutrophil-to-
Lymphocyte Ratio Combined With CA-125 to Distinguish
Endometriomas From Other Benign Ovarian Cysts.
Reprod Sci 23:795-802 DOI 10.1177/1933719115620494

Open Access, Volume 17 , 2026

Page - 8


https://pubmed.ncbi.nlm.nih.gov/20036358/
https://pubmed.ncbi.nlm.nih.gov/20036358/
https://pubmed.ncbi.nlm.nih.gov/20036358/
https://pubmed.ncbi.nlm.nih.gov/20036358/
https://pubmed.ncbi.nlm.nih.gov/25765863/
https://pubmed.ncbi.nlm.nih.gov/25765863/
https://pubmed.ncbi.nlm.nih.gov/25765863/
https://pubmed.ncbi.nlm.nih.gov/25765863/
https://pubmed.ncbi.nlm.nih.gov/30883685/
https://pubmed.ncbi.nlm.nih.gov/30883685/
https://pubmed.ncbi.nlm.nih.gov/30883685/
https://pubmed.ncbi.nlm.nih.gov/30883685/
https://pubmed.ncbi.nlm.nih.gov/30883685/
https://pubmed.ncbi.nlm.nih.gov/30883685/
https://pubmed.ncbi.nlm.nih.gov/31981507/
https://pubmed.ncbi.nlm.nih.gov/31981507/
https://pubmed.ncbi.nlm.nih.gov/31981507/
https://pubmed.ncbi.nlm.nih.gov/31981507/
https://pubmed.ncbi.nlm.nih.gov/31981507/
https://pubmed.ncbi.nlm.nih.gov/31981507/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8431548/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8431548/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8431548/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8431548/
https://pubmed.ncbi.nlm.nih.gov/34502183/
https://pubmed.ncbi.nlm.nih.gov/34502183/
https://pubmed.ncbi.nlm.nih.gov/34502183/
https://pubmed.ncbi.nlm.nih.gov/34502183/
https://pubmed.ncbi.nlm.nih.gov/34502183/
https://pubmed.ncbi.nlm.nih.gov/30625295/
https://pubmed.ncbi.nlm.nih.gov/30625295/
https://pubmed.ncbi.nlm.nih.gov/30625295/
https://pubmed.ncbi.nlm.nih.gov/30625295/
https://pubmed.ncbi.nlm.nih.gov/32978068/
https://pubmed.ncbi.nlm.nih.gov/32978068/
https://pubmed.ncbi.nlm.nih.gov/32978068/
https://pubmed.ncbi.nlm.nih.gov/32978068/
https://pubmed.ncbi.nlm.nih.gov/32978068/
https://pubmed.ncbi.nlm.nih.gov/18555226/
https://pubmed.ncbi.nlm.nih.gov/18555226/
https://pubmed.ncbi.nlm.nih.gov/18555226/
https://pubmed.ncbi.nlm.nih.gov/18555226/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7460223/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7460223/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7460223/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7460223/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7460223/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7460223/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34702754/
https://pubmed.ncbi.nlm.nih.gov/34405450/
https://pubmed.ncbi.nlm.nih.gov/34405450/
https://pubmed.ncbi.nlm.nih.gov/34405450/
https://pubmed.ncbi.nlm.nih.gov/34405450/
https://pubmed.ncbi.nlm.nih.gov/30112235/
https://pubmed.ncbi.nlm.nih.gov/30112235/
https://pubmed.ncbi.nlm.nih.gov/30112235/
https://pubmed.ncbi.nlm.nih.gov/30112235/
https://pubmed.ncbi.nlm.nih.gov/30112235/
https://pubmed.ncbi.nlm.nih.gov/24861131/
https://pubmed.ncbi.nlm.nih.gov/24861131/
https://pubmed.ncbi.nlm.nih.gov/24861131/
https://pubmed.ncbi.nlm.nih.gov/23850516/
https://pubmed.ncbi.nlm.nih.gov/23850516/
https://pubmed.ncbi.nlm.nih.gov/23850516/
https://pubmed.ncbi.nlm.nih.gov/23850516/
https://pubmed.ncbi.nlm.nih.gov/23850516/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6937785/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6937785/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6937785/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6937785/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6937785/
https://pubmed.ncbi.nlm.nih.gov/34899597/
https://pubmed.ncbi.nlm.nih.gov/34899597/
https://pubmed.ncbi.nlm.nih.gov/34899597/
https://pubmed.ncbi.nlm.nih.gov/34899597/
https://pubmed.ncbi.nlm.nih.gov/34899597/
https://pubmed.ncbi.nlm.nih.gov/26692541/
https://pubmed.ncbi.nlm.nih.gov/26692541/
https://pubmed.ncbi.nlm.nih.gov/26692541/
https://pubmed.ncbi.nlm.nih.gov/26692541/
https://pubmed.ncbi.nlm.nih.gov/26692541/

Shanrong Shu

World Journal of Medical Oncology

26.

27.

28.

Tal A, Tal R, Kliman HJ, Taylor HS (2021) Loss of Cxcr4
in Endometriosis Reduces Proliferation and Lesion
Number while Increasing Intraepithelial Lymphocyte
Infiltration. Am ] Pathol 191: 1292-1302 DOI 10.1016/j.
ajpath.2021.04.011

Vodolazkaia A, Bossuyt X, Fassbender A, Kyama CM,
Meuleman C, Peeraer K, Tomassetti C, D'Hooghe T™M
(2011) A high sensitivity assay is more accurate than
a classical assay for the measurement of plasma CRP
levels in endometriosis. Reprod Biol Endocrinol 9: 113
DOI 10.1186/1477-7827-9-113

Guo F, He Y, Fan Y, Du Z, Sun H, Feng Z, Zhang G, Xiong
T (2021) G-CSF and IL-6 may be involved in formation of
endometriosis lesions by increasing the expression of
angiogenic factors in neutrophils. Mol Hum Reprod 27:
DOI 10.1093/molehr/gaab064

29.

30.

31.

Vigano P, Ottolina J, Sarais V, Rebonato G, Somigliana
E, Candiani M (2018) Coagulation Status in Women
With Endometriosis. Reprod Sci 25: 559-565 DOI
10.1177/1933719117718273

Ding S, Lin Q, Zhu T, Li T, Zhu L, Wang J, Zhang X (2019)
Is there a correlation between inflammatory markers
and coagulation parameters in women with advanced
ovarian endometriosis? BMC Womens Health 19: 169
DOI 10.1186/s12905-019-0860-9

Gilabert-Estelles J, Castello R, Gilabert J, Ramon LA,
Espana F, Romeu A, Estelles A (2005) Plasminogen
activators activator inhibitors

10: 1162-1176 DOI

and plasminogen
in endometriosis. Front Biosci

10.2741/1609

Open Access, Volume 17 , 2026

Page -9


https://pmc.ncbi.nlm.nih.gov/articles/PMC8261475/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8261475/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8261475/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8261475/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8261475/
https://pubmed.ncbi.nlm.nih.gov/21827658/
https://pubmed.ncbi.nlm.nih.gov/21827658/
https://pubmed.ncbi.nlm.nih.gov/21827658/
https://pubmed.ncbi.nlm.nih.gov/21827658/
https://pubmed.ncbi.nlm.nih.gov/21827658/
https://pubmed.ncbi.nlm.nih.gov/21827658/
https://pubmed.ncbi.nlm.nih.gov/34643696/
https://pubmed.ncbi.nlm.nih.gov/34643696/
https://pubmed.ncbi.nlm.nih.gov/34643696/
https://pubmed.ncbi.nlm.nih.gov/34643696/
https://pubmed.ncbi.nlm.nih.gov/34643696/
https://pubmed.ncbi.nlm.nih.gov/28681683/
https://pubmed.ncbi.nlm.nih.gov/28681683/
https://pubmed.ncbi.nlm.nih.gov/28681683/
https://pubmed.ncbi.nlm.nih.gov/28681683/
https://pubmed.ncbi.nlm.nih.gov/31888633/
https://pubmed.ncbi.nlm.nih.gov/31888633/
https://pubmed.ncbi.nlm.nih.gov/31888633/
https://pubmed.ncbi.nlm.nih.gov/31888633/
https://pubmed.ncbi.nlm.nih.gov/31888633/
https://pubmed.ncbi.nlm.nih.gov/15769615/
https://pubmed.ncbi.nlm.nih.gov/15769615/
https://pubmed.ncbi.nlm.nih.gov/15769615/
https://pubmed.ncbi.nlm.nih.gov/15769615/
https://pubmed.ncbi.nlm.nih.gov/15769615/

	Title
	Abstract 
	Purpose
	Methods
	Results
	Conclusion

	Keywords
	Introduction
	Materials and Methods
	General information
	Sample testing
	Statistical analysis

	Results
	Comparison of general information and various biological indicators between the two group
	Comparison of biological indicators of patients with ovarian endometriosis at different stages
	Diagnostic efficacy TT and CA125 for ovarian endometriosis
	Ovarian endometriosis prediction model column line plot and model evaluation results

	Discussion
	Disclosure Statement
	Ethics Statement
	Funding
	Availability of data and materials
	Competing interests
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Figure 1
	Figure 2
	Figure 3

