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Abstract

Background: To evaluate the effect of carbohydrate antigen 125 (CA125) and CA19-9 in distinguishing stage Ⅲ and Ⅳ endometriosis
from benign and malignant tumors, and to explore whether it is related to the clinical features of the disease. Methods: In a retrospective
cohort study based on clinical data from hospitals, a total of 183 patients with pathologically confirmed diagnosis of ovarian endometriotic
cysts (OEC) in Hainan Provincial People’s Hospital for surgical treatment from January 2019 to August 2022 were selected as the case
group, and a total of 276 cases of benign diseases, including 184 cases of benign ovarian tumors, 94 cases of gynecological common
diseases, and 102 cases of malignant ovarian tumors were selected as the control group, with a total of 276 cases of benign diseases,
including 184 cases of benign ovarian tumors, 94 cases of gynecological common diseases, and 102 cases of malignant ovarian tumors.
There were also 23 cases of ruptured ectopic cysts. We compared the clinical characteristics (age of onset, fertility, dysmenorrhea,
preoperative CA125 and CA19-9 values) of the patients in the OEC group with those of the other control groups; analyzed the serum
CA125 and CA19-9 values in relation to the pathological characteristics of OEC (recurrence, unilateral and bilaterality, multilocularity
and unilocularity, rupture, dysmenorrhea, fertility, and staging); and analyzed the CA125 and CA19-9 values by unordered logistic
regression, CA19-9 to predict OEC; sensitivity, specificity and cut-off values of CA125, CA19-9 and their combined indexes to diagnose
OEC. Results: The symptoms of dysmenorrhea and infertility in OEC group were significantly higher than those in the other three
groups. The preoperative CA125 value in OEC group was higher than that in benign tumor and other gynecological diseases group, and
significantly lower than that in malignant tumor group. There was no significant difference in the value of CA19-9 and CA125 in the
degree of dysmenorrhea, recurrence and infertility. The values of CA19-9 and CA125 of multilocular cysts were higher than those of
unicameral cysts, bilateral cysts were higher than unilateral cysts, and ruptured cysts were significantly higher than unruptured cysts. The
value of CA125 in the dysmenorrhea group was higher than that in the non-dysmenorrhea group, and that in the fourth stage was higher
than that in the third stage, and the difference was statistically significant (p < 0.05). Unordered multicategorical logistic regression
analysis determined that CA125, could be a predictor in the comparison of OEC with benign disease; in the benign control group the
cut-off value for CA125 was>23.1 IU/mL with an area under the curve (AUC) value of 0.90 (0.869–0.926), a sensitivity of 89.62% and
a specificity of 81.52%. In the malignant control group the cut-off value for CA125 was ≤209.2 with an AUC value of 0.859 (0.813–
0.897), sensitivity 95.08% and specificity 71.57%. Conclusions: The effect of serum CA19-9 in the diagnosis of Endometriosis (EMT)
is not ideal. CA125 has a certain value in the diagnosis of endometriosis, but it is necessary to explore the range of cut-off value.
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1. Introduction

Endometriosis (EMT), is an estrogen-dependent dis-
ease in which functional endometrial tissue exists and
grows outside the uterine cavity. Common symptoms in-
clude infertility, dysmenorrhea, chronic pelvic pain, sex-
ual discomfort and defecation pain, affecting 10%–15% of
women of childbearing age. EMT is a risk factor for ovar-
ian cancer and some reports suggest that ovarian endometri-
oid adenocarcinoma and ovarian clear cell adenocarcinoma
originate from ovarian endometriosis [1,2]. There are three
main types of EMT: ovarian endometriotic cyst (OEC), su-
perficial peritoneal endometriosis and deep invasive en-

dometriosis (DIE) [3–5]. OEC is the most common clinical
type, accounting for 17%–44% of all endometriosis [6]. La-
paroscopy is the gold standard for the diagnosis of EMT [7].
It is an invasive examination with high cost, surgical risk
and the possibility of postoperative adhesion. Transvaginal
ultrasound and magnetic resonance imaging can diagnose
ectopic disease. The sensitivity and specificity of transvagi-
nal ultrasound and magnetic resonance imaging are simi-
lar to those of surgery, and the accuracy of examination is
highly related to the personal skills of doctors [8,9]. Car-
bohydrate antigen 125 (CA125) and CA19-9 are commonly
used tumor markers in clinic. The purpose of this study was
to review the expression of CA125 and CA19-9 in stage Ⅲ
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Table 1. Comparison of clinical features.
Age Dysmenorrhea Infertility CA19-9 CA125

OEC n = 183 32 (28–38) 69 (37.7%) 19 (10.4%) 30.67 (9.54–68.35) 54 (31–108.3)
χ2/p value 253.676/0.000 22.602/0.000
Benign tumor n = 182 31 (26–40) 12 (6.6%) 2 (1.1%) 11.96 (4.47–31.69) 16.55 (12.82–21.43)
OEC vs. p value 1.0 0.000 0.000
Ovarian teratoma: a report of 97 cases 22.63 (6.81–47.75) 15.9 (13.3–21.0)
10 cases of sex cord stromal tumor 9.64 (4.19–13.63) 19.8 (14.97–28.02)
Serous mucinous cystadenoma: a report of 12 cases 7.63 (2.0–19.07) 16.1 (11.15–24.27)
Serous cystadenoma: a report of 25 cases 7.76 (4.34–14.94) 15.0 (10.45–23.75)
Mucinous cystadenoma: a report of 38 cases 8.46 (2.42–18.9) 16.6 (11.9–23.57)

Malignant tumor n = 102 51 (43–59) 6 (5.9%) 2 (2.0%) 10.47 (3.32–32.09) 540.1 (144.5–1000)
OEC vs. p value 0.000 0.000 0.000
70 cases of serous carcinoma of ovary 7.27 (3.12–19.71) 980.0 (374.5–1000)
Mucinous ovarian carcinoma: a report of 5 cases 16.15 (2.13–22.56) 113.2 (14.85–333.2)
12 cases of endometrioid carcinoma of ovary 111.7 (13.22–788.7) 229.8 (141.0–691.6)
Borderline ovarian tumors: a report of 15 cases 24.2 (3.99–52.44) 64.7 (26.4–265.9)

Other gynaecology n = 94 36 (30.75–40) 5 (5.4%) 2 (2.1%) 6.69 (2.71–14.46) 13.88 (10.6–19.67)
OEC vs. p value 0.84 0.000 0.000
57 cases of uterine leiomyoma 7.34 (2.69–14.55) 13.96 (11.85–19.95)
14 cases of endometrial polyps 3.91 (2.0–10.96) 12.3 (9.77–15.42)
23 cases of pelvic inflammatory diseases 6.9 (3.67–13.15) 16.0 (9.7–23.1)

OEC, ovarian endometriotic cysts; CA125, carbohydrate antigen 125.

Table 2. CA125 and CA19-9 after OEC rupture.
Break time * CA19-9 CA125

<3 Days (n = 7) 512.44 (310.88–1200) 963.7 (542.2–1000)
<7 Days (n = 5) 437.08 (79.25–857.2) 210.6 (147.15–900)
<30 Days (n = 11) 72.91 (26.61–191.67) 217.7 (104.1–366.4)
*Break time: the time from the onset of acute abdominal pain to
admission for surgery. All of the 23 patients had occasional acute
severe abdominal pain and were found to have a tear in the cyst
or a large amount of cyst fluid in the abdominal peritoneum.

and Ⅳ endometriosis, and to evaluate the effect of these
two tumor markers in differentiating stage Ⅲ and Ⅳ en-
dometriosis from benign and malignant tumors.

2. Materials and Methods
2.1 Materials

This was a retrospective cohort study conducted in
Hainan Provincial People’s Hospital, and a total of 183 pa-
tients with pathologically confirmed diagnosis of OEC in
surgical treatment at Hainan Provincial People’s Hospital,
China, from January 2019 to August 2022 were selected as
the case group; a total of 276 cases of benign diseases, in-
cluding 184 benign ovarian tumors, 94 cases of gynecolog-
ical general diseases (57 cases of uterine fibroids, 14 cases
of endometrial polyps, and 23 cases of inflammatory dis-
eases of the pelvis) and 102 cases of malignant ovarian tu-
mors were selected as the control group. There were also
23 cases of OEC rupture. The staging method proposed by
the American Fertility Society (r-AFS) was used as a crite-

rion for staging the group of cases. Stage Ⅰ (Minimal) 1–5,
stage II (Mild) 6–15, stage III (Moderate) 16–40, stage IV
(Severe) >40 [10]. See Tables 1, 2.

Inclusion criteria: ¬ operated in our hospital and con-
firmed by postoperative pathology;  the case group was
mainly diagnosed as OEC; ® the medical history is com-
plete; ¯ the patients in the case group did not use corticos-
teroids within 6 months before operation; ° both the case
and control groups were operated on electively, and the pa-
tients were in the proliferative stage of endometrium.

Exclusion criteria: ¬ the case and the control group
were complicated with severe chronic diseases, accompa-
nied by severe systemic diseases such as heart, brain, lung,
kidney, liver insufficiency and thyroid dysfunction; those
with incomplete medical history; ® the disease occurred in
the same case in the case group and the control group. This
study was approved by the Ethics Committee of Hainan
Provincial people’s Hospital (approval number: Med-Eth-
Re [2023] 145).

2.2 Method
2.2.1 Collection and Processing of Specimens

Whole blood was collected from surgical patients 1
day before surgery and sent to the Laboratory Department,
then CA125 and CA19-9 were detected by enzyme-linked
immunosorbent assay (ELISA) luminescence. Comparison
of clinical characteristics (age of onset, fertility, dysmen-
orrhea, preoperative CA125 and CA19-9 values) between
patients in the OEC group and other control patients; anal-
ysis of serum CA125 and CA19-9 values and patholog-
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Table 3. CA19-9 and CA125 are more effective after age correction in malignant tumor group and OEC group.
Age p value CA19-9 p value CA125 p value

OEC n = 35 46 (42–48) 43.71 (10.9–126.9) 46.8 (24.7–109.9)
Serous carcinoma, n = 43 48 (43–51) 0.196 9.89 (2.41–22.2) 0.001 913.3 (300–1000) 0.000

OEC n = 18 48 (46.7–50) 40.29 (9.42–89.8) 44.5 (24.7–120.9)
Endometrioid carcinoma, n = 12 50.5 (46.2–58.7) 0.305 111.7 (13.2–788.7) 0.15 229.8 (141.05–691.6) 0.001

OEC n = 10 43 (26.25–50.25) 44.72 (18.58–89.69) 77.7 (35.25–112.27)
Mucinous ovarian carcinoma, n = 5 43 (25–54) 0.951 16.15 (2.13–22.56) 0.075 113.2 (14.85–333.2) 0.540

OEC n = 73 32 (28–38.5) 36.87 (9.45–71.29) 54.7 (29.35–105.05)
Borderline tumor, n = 15 33 (25–51) 0.356 24.27 (3.99–52.44) 0.328 64.7 (26.4–265.9) 0.495

Table 4. The results were compared among groups with different pathological features in OEC group.
CA19-9 p CA125 p

Dysmenorrhea
Yes (n = 69) 25.4 (6.64–74.58) 74.5 (35.1–126.9)
None (n = 111) 35.14 (10.78–67.64) 0.647 50.5 (31–87.3) 0.016*

Degree of dysmenorrhea
Bearable (n = 42) 23.60 (5.6–75.74) 67.75 (30.15–134.72)
Intolerable (n = 27) 40.16 (11.03–74.24) 0.423 75.8 (44.5–119.2) 0.740

RelapseH
Yes (n = 11) 22.63 (7.45–48.1) 59.7 (35.2–94.7)
No (n = 172) 31.41 (9.55–69.52) 0.499 53.5 (30.85–109.5) 0.587

Package block
Single room (n = 158) 26.03 (9.15–65.17) 49.05 (29. 42–88.52)
multi room (n = 25) 55.29 (22.63–140.75) 0.030* 90.5 (65.15–127.25) 0.000*
Unilateral (n = 121) 25.19 (8.93–51.5) 44 (27.55–82.4)
Both sides (n = 62) 49.25 (15.05–116.16) 0.032* 80.05 (48.37–152.2) 0.000*
Rupture (n = 23) 191.67 (59.71–514.47) 347.9 (143.1–800)
Unbroken (n = 183) 30.67 (9.54–68.35) 0.000* 54 (31–108.3) 0.000*

Infertility
Yes (n = 19) 26.7 (6.89–43.65) 60.0 (31.8–108.3)
No (n = 163) 30.67 (9.54–69.92) 0.421 53.1 (30.8–109.9) 0.64

Staging
Ⅲ (n = 88) 25.29 (9.41–44.73) 44.2 (28.22–83.37)
Ⅳ (n = 95) 41.53 (9.58–84.77) 0.105 65.6 (35.7–119.2) 0.005*

*p value < 0.05; H11 patients with recurrent OEC were recorded as the recurrence, with the remaining 172
as the initial onset.

ical characteristics of OEC (recurrent, unilateral, bilater-
ally, multilocular unilocular, rupture, dysmenorrhea, fertil-
ity, and staging); analysis of age, dysmenorrhea, infertility,
CA125, and CA19-9 to predict OEC by unordered logistic
regression; and sensitivity, specificity, and cut-off value of
CA125 to diagnose OEC.

2.2.2 Statistical Analysis
Statistical processing SPSS 25.0 software (IBMCorp.,

Armonk, NY, USA) for data analysis. The measurement
data did not conform to the normal distribution in terms of
median and quartile spacing. Mann-Whitney U rank sum
test was used for comparison between the two groups, and
Kruskal-Wallis test was used for comparison between mul-
tiple groups. The counting data were expressed by the num-
ber of cases, and the comparison between groups was made

by χ2 test. Sensitivity, specificity, area under the curve
(AUC) and comparisonwere analyzed byMedCalc v20.100
software (MedCalc Software Ltd., Mariakerke, East Flan-
ders, Belgium). The difference was statistically significant
(p < 0.05).

3. Results
3.1 Comparison of Different Clinical Characteristics of
Patients in Four Groups

The CA19-9 levels in the OEC group were 30.67
(9.54–68.35) U/mL, and CA125 levels were 54 (31–108.3)
U/mL. The CA19-9 levels in other benign tumors, malig-
nant tumors, and other gynecological groups were 11.96
(4.47–31.69) U/mL, 10.47 (3.32–32.09) U/mL, and 6.69
(2.71–14.46) U/mL, respectively; CA125 is 16.55 (12.82–
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Table 5. Significance of disordered multiple classification logical regression analysis of CA19-9 and CA125 in the diagnosis of
OEC.

Disease type Variable β Standard error Wald p OR 95% CI

Benign disease CA19-9 0.000 0.001 0.100 0.751 1.000 0.998 1.001
CA125 –0.034 0.004 63.616 0.000* 0.966 0.958 0.974

Malignant tumor CA19-9 0.001 0.001 0.522 0.470 1.001 0.999 1.002
CA125 0.007 0.001 39.329 0.000* 1.007 1.005 1.010

*p value < 0.05. OR, odds ratio; 95% CI, 95% confidence interval.

Table 6. Sensitivity and specificity of CA125, CA19-9, and their combined indicators in diagnosing OEC.
AUC (95% CI) Sensitivity % Specificity % Truncation value Yoden index p

Benign diseases
CA125 0.90 (0.869–0.926) 89.62 81.52 >23.10 0.7114 <0.0001
CA19-9 0.678 (0.633–0.721) 63.39 69.20 >18.87 0.3259 <0.0001
Benign OEC 0.899 (0.868–0.925) 89.62 81.16 >0.287 0.7078 <0.0001

Malignancy
CA125 0.859 (0.813–0.897) 95.08 71.57 ≤209.20 0.6665 <0.0001
CA19-9 0.635 (0.576–0.691) 65.03 64.71 >17.32 0.2973 0.0001
Malignant OEC 0.859 (0.814–0.898) 95.08 72.55 >0.591 0.6763 <0.0001

Benign OEC is a combined indicator of CA125 and CA19-9 in the benign control group. Malignant OEC is a combined indicator
of CA125 and CA19-9 in the malignant control group. AUC, area under the curve.

21.43) U/mL, 540.1 (144.5–1000) U/mL, and 13.88 (10.6–
19.67) U/mL, respectively. The symptoms of dysmenor-
rhea and infertility in OEC group were significantly higher
than those in the other three groups (p = 0.000), and the
preoperative CA19-9 value in OEC group was significantly
higher than that in the other three groups (p = 0.000). The
preoperative CA125 value in OEC group was higher than
that in benign tumor group and other gynecological disease
group, but significantly lower than that in malignant tumor
group (p = 0.000). See Table 1.

The age of onset in the malignant tumor group was
significantly higher than that in the other three groups, and
the difference was statistically significant (p = 0.000). Af-
ter adjusting the age of patients in malignant tumor group
and OEC group, malignant tumors were divided into three
subgroups and compared with OEC group. In serous ovar-
ian cancer, CA19-9 was lower than OEC group, CA125was
higher than OEC group, the difference was statistically sig-
nificant. CA19-9 and CA125 in ovarian endometrioid car-
cinoma were higher than those in OEC group, and the dif-
ference was statistically significant. There was no signifi-
cant difference in CA19-9 and CA125 between borderline
tumors and OEC group. See Table 3.

3.2 Grouping and Comparison of Different Pathological
Features in OEC Group

There was no significant difference in the value of
CA19-9 and CA125 in the degree of dysmenorrhea, re-
currence and infertility (p > 0.05).The values of CA19-9
and CA125 of multilocular cysts were higher than those
of unicameral cysts, bilateral cysts were higher than unilat-
eral cysts, and ruptured cysts were significantly higher than

Fig. 1. The receiver operating characteristic (ROC) curve of
the combined indicators of CA19-9 andCA125 in the diagnosis
of benign diseases and OEC.

unruptured cysts (p < 0.05).The value of CA125 in dys-
menorrhea group was higher than that in non-dysmenorrhea
group, and that in stageⅣ was higher than that in stage III,
and the difference was statistically significant (p < 0.05),
but there was no significant difference in CA19-9 value be-
tween dysmenorrhea and staging (p > 0.05). See Table 4.
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Fig. 2. Comparison of ROC curves between CA19-9, CA125,
and combined indicators in the diagnosis of benign diseases
and OEC.

3.3 Unordered Logistic Regression Analysis of CA125 and
CA19-9 for Prediction of OEC

In the comparison of OEC with benign diseases:
CA19-9 was not statistically significant; higher CA125
had a statistically significant higher risk of developing en-
dometriosis [odds ratio (OR) = 0.966; 95% confidence in-
terval (95% CI): 0.958–0.974].

In the comparison of OEC with malignancy: CA19-9
was not statistically significant; higher CA125 had a statis-
tically significant higher risk of malignancy [OR = 1.007;
95% CI: 1.005–1.010], see Table 5.

3.4 Sensitivity and Specificity of CA125 for Diagnosing
OEC

Sensitivity, specificity and cut-off values were cal-
culated by using receiver operating characteristic (ROC)
curves, see Table 6. In the benign disease control group
the cut-off value of CA125 was 23.1 IU/mL with an AUC
value of 0.90 (0.869–0.926), a sensitivity of 89.62% and a
specificity of 81.52%; the ROC curve is shown in Fig. 1.

In the malignant control group the cut-off value of
CA125 was ≤209.2 with an AUC value of 0.859 (0.813–
0.897), sensitivity of 95.08% and specificity of 71.57%; the
ROC curve is shown in Fig. 2.

4. Discussion
EMT is a recognized chronic inflammatory dis-

ease, the common symptoms are dysmenorrhea, infertility,
chronic pelvic pain, sexual discomfort, etc., the infertility
rate is as high as 50% [5]. Dysmenorrhea and infertility in
OEC group are higher than those in the other three groups,
which may be due to ovarian dysfunction caused by chronic

abdominal inflammation, changes in fertilization process
and pelvic adhesion in EMT patients [11]. Chronic inflam-
mation leads to prostaglandin overdose, peripheral and cen-
tral sensitization, and abnormal stress response leading to
secondary dysmenorrhea and severe symptoms [11,12].

We determined that all five predictors, age, dysmen-
orrhea, infertility, CA125, and CA19-9, differed among the
three groups of diseases, and then determined, by unordered
multiclassified logistic regression analysis, that CA125 was
a predictor of CA19-9 in the comparison of OEC with be-
nign and malignant diseases; CA19-9 was not statistically
significant as a predictor.

CA19-9 is synthesized in pancreas and bile duct cells,
stomach, colon, endometrium and saliva epithelial cells,
and can be overexpressed in some benign and malignant
gastrointestinal diseases. Serum levels can also be sig-
nificantly increased [13]. An increase was also found in
the serum of patients with EMT, and some previous stud-
ies suggested that CA19-9 could be used as a diagnostic
marker for EMT [14,15]. In our study, the value of CA19-9
in OEC group was significantly higher than that in benign
diseases, but the CA19-9 value in malignant diseases var-
ied greatly with the nature of tumors. Some studies have
pointed out that the increase of serum CA19-9 is related to
tumor pathology and tumor size, mainly in mucinous tu-
mors, which is often used as a tumor marker of gastroin-
testinal tract [16], and also reported a significant increase in
ovarian mucinous tumors (borderline and malignant) [17].
In our study, the expression of CA19-9 is low in serous
ovarian carcinoma and high in ovarian endometrioid car-
cinoma. These results are consistent with the previous ex-
perimental results [18]. Because borderline and malignant
mucinous tumors are less included in our cases, it is impos-
sible to further compare the expression of OEC with bor-
derline and malignant mucinous tumors, which limits our
study. We analyzed that CA19-9 was not statistically sig-
nificant as a predictor of OEC by logistic regression [19].

CA125 is a mature tumor marker, which is produced
in the epithelial cells of the body cavity during embryonic
development. The role of ovarian cancer in the diagnosis of
ovarian cancer has been widely recognized, and the serum
levels of patients with EMT are also increased in varying
degrees [20]. A large number of studies have recommended
the use of CA125 to assist in the diagnosis of patients sus-
pected of having EMT [21–23]. However, the conclusions
of the study on the sensitivity of biomarkers are not con-
sistent, and the key is to select the appropriate cut-off value
[24]. At present,≥35 IU/mL is the recommended reference
value for epithelial ovarian cancer. Therefore, this study in-
cluded both benign and malignant diseases as a control to
explore a more accurate range of cut-off values. ROC anal-
ysis showed a CA125 cut-off value of >23.1 U/mL when
controlled with benign disease, with a sensitivity and speci-
ficity of 89.62%, 81.52%, and an AUC of 0.90, respec-
tively (p < 0.0001). The sensitivity and specificity were
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95.08%, 7%, 71.57 AUC 0.859 (p < 0.0001) for CA125
cut-off value of ≤209.2 U/mL against malignant disease.
CA125 as a predictor of OEC was best predicted within the
range of 23.1 U/mL < CA125 < 209.2 U/mL. The sensi-
tivity and specificity were 89.62%, 81.52%, and AUC 0.90
(p < 0.0001) for the cut-off value of >23.1 U/mL against
malignant disease.

In our study, we also found that CA125 is elevated in
borderline tumors, which makes the accuracy of CA125 as
a diagnostic criterion for distinguishing benign or potential
malignant diseases very challenging [25].

In the analysis of the relationship between clinical
characteristics, there was no significant difference in the
recurrence and initial onset of CA125 between the two
groups, which was different from the results of previous
studies [26,27]. It may be because fewer patients in the
relapse group in our study do not really reflect the differ-
ences between the two groups. In staging comparison, stage
Ⅳ was significantly higher than stage III, which was the
same as the previous study [23]. CA125 was more sensi-
tive in severe patients [28,29]. Previously, most of them
used CA125 to distinguish between mild (Ⅰ, Ⅱ) and severe
(Ⅲ, Ⅳ). But our study only compared between stage Ⅲ
andⅣ, lack of stage Ⅰ and Ⅱ, which is another limitation of
our results. In our results, the CA125 value of bilateral cysts
was higher than that of unilateral cysts, and that of multi-
locular cysts was higher than that of single cysts. It is sug-
gested that the larger the cystoma is, the higher the CA125
is. The size of ectopic cystoma is also related to the stage
[16,30]. The CA125 value of patients with dysmenorrhea is
significantly higher than that of patients without dysmenor-
rhea, which is consistent with the results of Liu et al. [31].
Dysmenorrhea symptoms combined with increased CA125
can provide some evidence for the diagnosis of dysmenor-
rhea related to ectopic menstruation. CA125 and CA19-9
increased significantly when OEC ruptured, and the com-
bination of them has obvious significance in the diagnosis
of OEC rupture [32]. One of the advantages of our study
is that all the selected cases are surgical cases, which can
completely exclude the patients with endometriosis in the
control group. One of the strengths of our study is that all
the cases selected were post-surgical cases with pathologic
findings, which made the diagnosis more convincing and
allowed complete exclusion of patients with endometriosis
from the control group. The controls I chose were all our
common and frequent diseases and our study used benign
controls as well as malignant controls in order to explore
the critical values of CA125 and CA19-9 used in OEC. See
Fig. 3. and Fig. 4.

We concluded that the effect of serum CA19-9 in the
diagnosis of EMT is not ideal. CA125 has a certain value
in the diagnosis of endometriosis, but it is necessary to ex-
plore the range of cut-off value. When serum 23.1 U/mL<

CA125 < 209.2 U/mL has obvious clinical symptoms and
ultrasonic signs, endometriosis is highly suspected.

Fig. 3. The ROC curve of the combined indicators of CA19-9
and CA125 in the diagnosis of malignant diseases and OEC.

Fig. 4. Comparison of ROC curves between CA19-9, CA125,
and combined indicators in the diagnosis ofmalignant diseases
and OEC.

5. Conclusions
The effect of serum CA19-9 in the diagnosis of EMT

is not ideal. CA125 has a certain value in the diagnosis of
endometriosis, but it is necessary to explore the range of
cut-off value.
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