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Objective: Adenomyosis patients are in a hypercoagulable state, and studies have shown that carbohydrate antigen125 (CA125) may
relate to the hypercoagulability and thrombosis of patients with adenomyosis, but there is still a lack of clarity regarding the changes in
CA125-related coagulation indicators. This study was to explore the changes and influencing factors of CA125-related coagulation
parameters in patients with adenomyosis.

Methods: Retrospective observational study conducted on 200 patients with adenomyosis (AM group), 240 patients with uterine
leiomyoma (LM group) and 81 patients with cervical intraepithelial neoplasia (CIN)-III (control group), of which the coagulation
parameters were detected by clinical blood sample collection and statistical method analysis and informed consent was obtained.
Results: The level of CA125 in the AM group was significantly higher than that in the LM group and control group. However,
thrombin time (TT) shortened in the AM group when compared with the LM and control group. Activated partial thromboplastin time
(APTT) in the AM group was shorter than in the control group. Multivariate logistic regression analysis found that adenomyosis was
associated with CA125 level (OR=323.860, 95% CI 90.424-1159.924, P<0.001), APTT (OR=1.295, 95% CI 1.050-1.598, P=0.016),
TT (OR=0.642, 95% CI 0.439-0.938, P=0.022), menorrhagia (OR=7.363, 95% CI 2.544-21.315, P<0.001), dysmenorrhea
(OR=22.590, 95% CI 8.185-62.347, P<0.001). Correlation analysis revealed that APTT (r= —0.207) and TT (r = —0.174) were
negatively correlated with the level of CA125.

Conclusion: The shortening of CA125-related APTT and TT indicates that it is meaningful to detect coagulation parameters of
patients with elevated CA125 levels early, dysmenorrhea and menorrhagia, and maybe further discover the hypercoagulability and
prevent the occurrence of thrombus in adenomyosis.
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Introduction

Adenomyosis is a diffuse or localized lesion of endometrial glands and stroma invading the myometrium, which is
a common and benign disease in gynecology.'” Menorrhagia and dysmenorrhea are the main symptoms of adenomyosis.
However, nearly a third of patients do not suffer from any symptoms.>* In recent years, there has been an observed
hypercoagulable state in patients with adenomyosis, including changes in D-dimer levels, thrombin spectrum and platelet
count (PLT), which may further illustrate the pathogenesis, diagnosis as well as the therapy of adenomyosis.>° Previous
studies have found the activation of coagulation and a potential risk of infarction and thrombosis in patients with
adenomyosis.” Platelets, as the primary functional cells to maintain the integrity of the vascular wall and early
hemostasis, can aggregate in the site of vascular injury in patients with adenomyosis, thus participating in the changes
of coagulation, which is associated with abnormal uterine bleeding and hypercoagulability.” Apart from platelets,
activated partial thromboplastin time (APTT), prothrombin time (PT), and thrombin time (TT), as vital coagulation
parameters, play an important role in the human body’s coagulation and fibrinolytic system.>® In patients with
adenomyosis, researchers found that platelets and PT increased, which was associated with anemia.® In addition, one
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study also found that APTT and TT significantly shortened in adenomyosis patients with anemia than those without
anemia. And hypercoagulability in patients with adenomyosis may be related to the elevated CA125 levels and anemia.’
Patients with adenomyosis often have elevated serum CA125, especially in patients with thrombotic events. There were
reports that the level of CA125 was significantly elevated in adenomyosis patients with cerebral infarcts, disseminated
intravascular coagulation (DIC) and venous thromboembolism (VTE).'®'* And a recent study about the correlation
between hemoglobin (Hb) and coagulation parameters showed that anemia was associated with the increase of PLT and
PT in patients with Adenomyosis. However, researchers pointed out that some datas, such as CA125, that may affect
coagulation parameters, which need further study.® Therefore, we speculated that the change of CA125 level may affect
the change of coagulation parameters and thus relate to hypercoagulability and even thrombosis in patients with
adenomyosis.

In endometriosis, study also found that TT and PT were significantly shorter, and plasma fibrinogen (FIB) levels were
significantly higher in patients. And the study found that CA125 combined with fibrinogen had a higher diagnostic value
for endometriosis.® These show that endometriosis patients are in a hypercoagulable state, and CA125 as well as the
change of coagulation parameters may be related to a hypercoagulable status.® Additionally, one study found that the
preoperative serum CA125 level was associated with the occurrence of perioperative thromboembolic events in epithelial
ovarian cancer.'> CA125, a marker of epithelial ovarian cancer, was significantly elevated in the adenomyosis patients
than those diagnosed with uterine fibroids and some other gynecological benign diseases.'®'” And earlier study also
demonstrated that CA125 was positively correlated with PLT in adenomyosis.'® Considering that CA125 may be related
to the change of coagulation and the differential expression in adenomyosis, uterine fibroids, and other gynecological
diseases, we conducted a cross-sectional study to determine the changes in coagulation parameters (PLT, PT, APTT, TT,
FIB (plasma fibrinogen) and INR (international normalized ratio)) in patients with adenomyosis as compared to patients
with uterine fibroids and patients with cervical intraepithelial neoplasia (CIN)-III who underwent cervical conization or
hysterectomy. Previous studies have found no significant difference in coagulation parameters between different degrees
of CIN patients and normal women during non-menstrual periods. Therefore, CIN-III patients can be used as a con-
trol group for this study.’

Materials and Methods

Patients

The study recruited 1453 patients from January 2018 to December 2022, among which 592 patients with adenomyosis
and 580 patients with uterine leiomyoma underwent laparoscopic/laparotomic/Hysteroscope/Focused ultrasound ablation
(FUAS) surgery, and 281 patients with CIN-III who underwent laparoscopic hysterectomy and cervical conization at
Shanghai Tenth People ‘s Hospital Affiliated to Tongji University. All patients’ general information and clinical data,
including age, BMI, gravidity, abortion, menorrhagia, hemoglobin, dysmenorrhea, uterine volume, CA125, CA199, and
coagulation parameters, were retrospectively obtained from the medical records of hospitalized patients. Among which,
abortion refers to the termination of pregnancy when the pregnancy is less than 28 weeks and the fetal weight is less than
1000g, including spontaneous abortion and induced abortion. This study complied with the Declaration of Helsinki and
was approved by the Ethics Committee of Shanghai Tenth People ‘s Hospital and informed consent was obtained from
patients. We use preoperative ultrasound, magnetic resonance imaging (MRI)and postoperative histopathology to
diagnose patients with adenomyosis, uterine fibroids and CIN-III. There were 392 patients with adenomyosis (AM
group), 340 patients with uterine leiomyoma (LM group) and 200 patients with CIN-III (control group) that were
excluded from the study. As a result, the remaining 521 patients were finally included in this study, including 200 patients
with adenomyosis, 240 patients with uterine fibroids, and 81 patients with CIN-III (Figure 1). None of the patients had
a history of diabetes, hypertension, cancer, kidney disease, autoimmune diseases, coagulation disorders and hematolo-
gical diseases that affect coagulation status. And 6 months before collecting blood samples, all patients did not use

anticoagulants, estrogen and progesterone preparations as well as blood and iron supplement therapy.'**°
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Figure | Study flow diagram.

Blood Samples Collection and Assays

We collected preoperative peripheral blood samples on the day before surgery from all patients who were hospitalized
and underwent surgery during the non-menstrual period. CA125(range:0-35U/mL), CA199(range:0-27U/mL), hemo-
globin (Hb, range: 115-150g/L) and platelet count (PLT, range:125-350x10°/L), and coagulation parameters, including
plasma prothrombin time (PT, range:8.5-14.5s), activated partial thromboplastin time (APTT, range:18.4-38.4s), throm-
bin time (TT, range: 14.5-20.5s), and fibrinogen (FIB, range:2—4g/L), D-dimer (range:0-0.55g/L), INR (range:1.5-2.8 at
anticoagulant therapy) were measured by automatic blood analyzer.

Uterine Volume Calculation

Ultrasound is used to measure the size of the uterus which includes the length, width and thickness of the uterus. And the
calculation formula of uterine volume is the length of the uterus multiplied by the width and then multiplied by the
thickness, and finally multiplied by 0.5233.

Statistical Analysis

SPSS 22.0 software and MedCalc Statistical Software (MedCalc® Statistical Software version 19.6.1; https://www.
medcalc.org) was used for statistical analysis. In this study, we used Shapiro—Wilk test to determine whether the
continuous variables conformed to the normal distribution. The continuous variables in this study are non-normal
distribution variables, which are shown as the median with an interquartile range [M (P25-75)]. And the intragroup
differences were compared by using nonparametric tests. Univariate analysis was performed by y° tests. Multivariate
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analysis was accomplished by logistic regression, and the covariates included were statistically significant variables that
were found in univariate analysis. The correlation between coagulation parameters and the level of CA125 was analyzed
by Spearman correlation analysis. P < 0.05 was considered statistically significant.

Results

Patients’ Characteristics

Compared with the AM group, the patients in the control group were younger and had smaller BMI. However, there was
no significant difference between the AM group and LM groups. The number of gravidity and abortion in the AM group
was more than the LM and control groups. And there were more patients suffering from the menorrhagia, anemia and
dysmenorrhea in the AM group as compared with the LM group (p<0.001) and control groups (p<0.001). And compared
with the LM and control groups, the larger uterine size, the higher level of CA125 and CA199 were found in the AM
group (p<0.001). Particularly, the level of CA125 was significantly elevated in the AM group. The detailed information
was depicted in Table 1.

Comparisons of Coagulation Parameters Between Groups

PLT in the control group was lower than that in the AM group (p<0.001). However, there was no significant difference
between the LM group and AM groups. Compared with control group, APTT in the AM group was shorter (p=0.001).
Nevertheless, there was no statistical significance between the AM and LM group. There was a significant difference in
TT among the three groups (p=0.002). Compared with the LM and control groups, TT in the AM group was shorter. In
addition, compared with the control group, the level of D-dimer was elevated in the AM group (p<0.001). But there was
no statistical significance between the AM and LM groups. As for the PT and INR, there was no statistical significance
between the three groups. The level of FIB in the AM group was higher than that in the LM and control group. However,
it was not statistically significant. (Table 2; Figure 2).

Table | Patient characteristics among groups

Variables AM Group (n =200) | LM Group (n = 240) | Control Group (n=81) | p-Value
Age (years) 43 (39-46) 42 (37-46) 39 (33-45)* 0.001
BMI (kg/m?) 23.31(21.65-25.61) 23.00(20.93-25.15) 21.72(20.02-24.34)* 0.001
Gravidity 3 (2-4) 2 (1-3)* 2 (1-3)* <0.001
Abortion 2 (1-3) I (0-2)* I (0-2)* <0.001
Menorrhagia (n, %) 93 (46.50%) 41 (17.08%)* 5(6.17%)* <0.001
Anemia (n, %) 105 (52.50%) 72 (30.00%)* 10 (12.35%)* <0.001
Hb (g/L) 112.00 126.00 129.00 <0.001
(93.00-117.00) (108.00-135.00)* (121.00-135.00)*
Dysmenorrhea(n,%) 175(87.50%) 55 (22.92%)* 15(18.52%)* <0.001
Uterine size (cm®) 173.18 108.44 98.80 <0.001
(115.05-253.86) (71.76-182.89)* (78.00-119.37)*
CAI125(U/mL) 83.05 16.30 13.27 <0.001
(51.65-136.75) (11.26-20.03)* (10.13-18.25)*
CAI199(U/mL) 15.06 7.80 10.21 <0.001
(9.61-25.12) (5.69-13.11)* (6.77-13.88)*

Notes: Data were shown as M (P25-75) and n (%) as appropriate; *p < 0.025 (compared with the AM group). AM group, patients with
adenomyosis. LM group, patients with uterine leiomyoma. Control group, patients with cervical intraepithelial neoplasia Ill.
Abbreviations: BMI, body mass index; Hb, hemoglobin.
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Table 2 Comparisons of Coagulation Parameters Between Groups

Parameters AM Group (n =200) | LM Group (n = 240) | Control Group (n=81) | p-value
PLT (10°/L) 296.50 (239.25-351.25) | 284.50 (246.00-337.75) | 252.00 (213.00-296.00)* | <0.001
PT (s) 11.2(10.80-11.80) 11.20(10.70-11.68) 11.20(10.80-11.70) 0.944
APTT (s) 26.70 (25.30-28.00) 26.75 (25.40-28.50) 27.60 (26.25-28.95)* 0.001
TT (s) 17.70 (17.10-18.40) 17.90 (17.30-18.50)* 18.20 (17.65-18.55)* 0.002
FIB (g/L) 2.63 (2.32-3.01) 2.56 (2.29-2.98) 2.56 (2.17-2.87) 0.080
D-dimer (mg/L) 0.27 (0.22-0.39) 0.24 (0.22-0.32) 0.22 (0.22-0.28)* <0.001
INR 0.96 (0.91-1.01) 0.96 (0.92—-1.02) 0.97 (0.92-1.02) 0.873

Notes: Data were expressed as M (P25-75); *p < 0.025 (compared with AM group). AM group, patients with adenomyosis. LM
group, patients with uterine leiomyoma. Control group, patients with cervical intraepithelial neoplasia IIl.

Abbreviations: PLT, platelet count; PT, plasma prothrombin time; APTT, activated partial thromboplastin time; TT, thrombin
time; FIB, fibrinogen; INR, international normalized ratio.

The Correlations Between Coagulation Parameters and Adenomyosis

Based on the different characteristics between the three groups, we performed multivariate logistic regression analysis in
which the LM group and control group were coded as 0 and the AM group was coded as 1 so that we could further
explore whether adenomyosis leads to the change of coagulation. Multivariate logistic regression analysis showed that
adenomyosis was associated with the CAI125 level (OR=323.860, 95% CI 90.424-1159.924, P<0.001), APTT
(OR=1.295, 95% CI 1.050-1.598, P=0.016), TT (OR=0.642, 95% CI 0.439-0.938, P=0.022). However, there was no
correlation between CA125 and PT, FIB, D-dimer and INR. And gravidity, abortion, age, BMI, Hb, uterine size and
CA199 were not statistically significant. Additionally, menorrhagia (OR=7.363, 95% CI 2.544-21.315, P<0.001),
dysmenorrhea (OR=22.590, 95% CI 8.185-62.347, P<0.001) were high-risk factors for adenomyosis (Table 3). And
we also found the same results when compared the patients with adenomyosis and patients with uterine leiomyoma by
Multivariate logistic regression analysis (Table S1). Furthermore, we used Spearman’s analysis to analyze the potential
correlat ons of APTT and TT with menorrhagia and dysmenorrhea in patients with adenomyosis. The results showed that
there was no correlation (Table S2). Therefore, we speculated that CA125 may relate to coagulation indicators.

Correlation of APTT and TT with CAI125 in Patients with Adenomyosis

We used Spearman’s analysis to analyze the potential correlations of APTT and TT with CA125 in patients with
adenomyosis. The results showed that both APTT (r=—0.207, P<0.05) and TT (r=—0.174, P<0.05) were negatively
correlated with the level of CA125 (Figure 3).

Predictive Value of APTT and TT in the Diagnosis of Adenomyosis

It has been found that APTT and TT correlated with adenomyosis. And in 16 patients with adenomyosis who had
thrombosis during the same period, the result revealed that APTT and TT shortened (Table S3). Therefore, we used
APTT and TT as predictive value in the diagnosis of adenomyosis and further could predict the risk of hypercoagulability
and even thrombosis in adenomyosis. The AUC of APTT was 0.601 (95% CI 0.558-0.644) with a sensitivity of 67.50%,
and a specificity of 49.84% as well as a cut-off value of 27s. The AUC of TT was 0.587 (95% CI 0.544-0.630) with
a sensitivity of 34.5% and a specificity of 80.06%, and a cut-off value of 17.3s (Figure 4). Additionally, we found that the
level of CA125 was significantly elevated in 16 patients with thrombosis in adenomyosis (Table S3). In the analysis of
the receiver operating characteristic curve, the AUC of CA125 was 0.954 (95% CI 0.932-0.970) with a sensitivity of
86.00%, a specificity of 96.26%, and a cut-off value of 37.6U/mL (Figure S1).

Discussion

The study has found that there is a hypercoagulable state in adenomyosis, involving the participation of important
coagulation parameters such as APTT and PT, and this process also involves PLT, CA125 and coagulation factors.”*' In
our study, we found that APTT and TT decreased in patients with adenomyosis, and were associated with the level of
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CA125. As a vital coagulation parameter, APTT is often used to predict the tendency of bleeding and a hypercoagulable
state. Shorter APTT is associated with hypercoagulability, manifested as an increase in thrombin generation and an
increased risk of thrombosis as well as the elevated procoagulant factors, such as FV, thrombin cleaves factor VIII
(FVIII), FXI and FXII and von Willebrand factor (VWF).?>** Short APTT represents a procoagulant milieu and has been

D-dimer (mg/L)

0 I I I
‘o‘s’Q ‘o"Q ‘o“’Q
§ (& O

S &

N

T

N
]

O\)Q ‘OOQ ‘OQQ
$

V@ O
o°°

2 5 6 https:

Dove!

Journal of Multidisciplinary Healthcare 2024:17


https://www.dovepress.com
https://www.dovepress.com

Dove Yang et al

Table 3 Correlations of Coagulation Parameters, Characteristics and
Adenomyosis

Covariates Estimates SE Odds Ratio (95% CI) | p-value
CAI25 5.780 0.651 323.860(90.424— <0.001
1159.924)
PLT —0.002 0.003 0.998(0.992-1.005) 0.632
PT 0.067 0.495 1.069(0.405-2.820) 0.893
APTT 0.259 0.107 1.295(1.050-1.598) 0.016
FIB —0.417 0.434 0.659(0.281-1.543) 0.337
TT —0.443 0.193 0.642(0.439-0.938) 0.022
D-dimer —0.153 0.320 0.858(0.459-1.606) 0.633
INR —0.157 3.990 | 0.855(0.000-2130.248) 0.969
Age 0.258 0.676 1.294(0.344-4.872) 0.703
BMI 1.019 0.567 2.771(0.913-8.411) 0.072
Gravidity 0.632 0.361 1.882(0.927-3.820) 0.080
Abortion —0.063 0.405 0.939(0.425-2.075) 0.876
Hb 0.466 0.666 1.594(0.432-5.879) 0.484
Uterine size 0.228 0.469 1.256(0.501-3.152) 0.627
CAI199 0.536 0.456 1.708(0.698—4.179) 0.241
Menorrhagia 1.996 0.542 7.363(2.544-21.315) <0.001
Dysmenorrhea 3.117 0518 22.590(8.185-62.347) <0.001

Abbreviations: Hb, hemoglobin; PLT, platelet count; PT, plasma prothrombin time; APTT,
activated partial thromboplastin time; FIB, fibrinogen; TT, thrombin time; FIB, fibrinogen; INR,
international normalized ratio; SE, standard error.

considered the independent risk factor of venous thromboembolism.?** In the study of trauma patients, FVIII was
activated and then bound to VWF via VWF-platelet interaction at the site of endothelial inflammation or injury, thus
further promoting the release of FVIII/VWF and platelet aggregation, which finally contributed to the activation of APTT
and the pathogenesis of venous thrombosis.?® In addition, as a known coagulation factor, FIB is associated with
hypercoagulation and the release of tranexamic acid 2(TXA2).2” Thrombin can activate platelets to produce TXA2,
thus can activate more platelet and induce plasminogen activator inhibitor-1 (PAI-1) expression in ectopic
endometrium,”® which is consistent with the illustration in adenomyosis.”” And all these can activate the coagulation
cascade, and then contributing to the higher FIB levels and shorter APTT in adenomyosis. In our study, we also found the
shortening of APTT and the increase of FIB level in patients with adenomyosis as compared with the patients with
uterine leiomyoma and CIN-IIIL. In particular, in 16 adenomyosis patients with thrombosis, APTT further decreased and
the level of FIB further increased.

Apart from APTT, TT reflects the time required for thrombin to convert fibrinogen to fibrin. FIB is the substrate of the
process, so its level affects the length of TT.***! Based on the activation of FVIIL, TT can reflect a thrombin burst, which
was synergistic with the generation of FIXa caused by the process that APTT activated the intrinsic pathway, thus
contributing to the conversion of FIB to fibrin.*'*? In our study, the results suggested the decrease of TT with
accompanying by the increase of FIB. The shorter TT in the adenomyosis patients than in the patients with uterine
leiomyoma or the control group may be due to the higher level of FIB in the adenomyosis. These reflected that the
hypercoagulable state of adenomyosis might be related to the shortening of APTT and TT. A study of Lin et al found that,
compared with the control group, APTT, TT decreased and FIB increased in patients with adenomyosis.® And another
study also showed that compared with patients in uterine leiomyoma with anemia, TT was significantly shorter in
adenomyosis with anemia. Anemia can affect the coagulation parameters and increase the risk of thrombus
formation.>*~** Similarly, in the study of endometriosis, researchers also found that APTT and TT shortened whereas
FIB increased in endometriosis compared with the control group.>> And elevated FIB as well as shortened TT were
associated with the state of hypercoagulability in endometriosis.>® Another study also revealed that patients with
endometriosis had significantly shortened APTT, which may relate to a potential hypercoagulable status associated
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Figure 3 Correlation of APTTand TTwith CAI125 in Patients with Adenomyosis. (A) Correlation of activated partial thromboplastin time (APTT) with CA125. (B) Correlation
of thrombin time (TT) with CAI25.

with the disease.>” These indicated that shortened APTT and TT may be associated with hypercoagulation in adeno-
myosis and increased the risk of thrombosis.

CAI125, as a mucinous serum marker, expresses in patients with various diseases, which is associated with
hypercoagulation status.>®>° There were reports that thrombus occurred in several patients with gynecological diseases
and elevated CA125 level was found in these patients, and the increased CA125 level might reflect
hypercoagulability.'>*’ A recent study also found that adenomyosis can result in cerebral venous sinus thrombosis and
found a high CA125 level in these patients.*' And the same results were observed in our study. Our study also found
a higher CA125 level in adenomyosis than that in the uterine leiomyoma and the CIN-III patients. In the analysis of the
receiver operating characteristic curve, the AUC of CA125 was 0.954 (95% CI 0.932-0.970) with a sensitivity of
86.00%, a specificity of 96.26%. (Figure S1). And in 16 patients with thrombosis in adenomyosis, we found that the level
of CA125 was significantly elevated (Table S3). The results showed that CA125 has a significant value in the diagnosis
of adenomyosis and in evaluating the risk of thrombosis in patients. Furthermore, our results found that the increase in
APTT and TT were negatively correlated with the level of CA125, indicating that the higher the level of CA125, the
lower the APTT and the PT as well as the higher risk of hypercoagulability and the formation of thrombus in
adenomyosis. Our study firstly revealed that CA125 level was negatively related to the level of APTT and PT, and
may relate to the hypercoagulable state and even thrombosis in adenomyosis, which is undoubtedly a very clinically
significant thing. Therefore, the early detection of coagulation parameters and the level of CA125 may be helpful for the
diagnosis, prevention and treatment of the hypercoagulable state and even the thrombosis in adenomyosis. Additionally,
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Figure 4 Predictive Value of activated partial thromboplastin time (APTT) and thrombin time (TT) in the Diagnosis of Adenomyosis based on the receiver operating
characteristic curve.

we also found that dysmenorrhea and menorrhagia were high-risk factors for adenomyosis. Menorrhagia can cause
anemia, further promote the formation of a hypercoagulable state, and may eventually promote thrombosis.® These
indicated that adenomyosis patients with dysmenorrhea and menorrhagia have a higher risk of thrombosis.

Although a study illustrated that CA125 was positively correlated with FIB and D-dimer in uterine non-bleeding periods
and hypercoagulability may be related to enlarged uterine volume, increased serum CA125 and anemia.’ Our results also
revealed that CA125 was correlated with hypercoagulability, but was negatively correlated with the level of APTT and TT,
and there were not statistically significant between coagulation indicators and anemia as well as uterine volume, which was
partly different from that study.” This maybe attribute to the differences in patients’ baseline characteristics, such as age and
BMI, and the differences of research, including uterine non-bleeding periods or bleeding periods, differences in blood
sample detection methods, and some other factors. Because we collected preoperative peripheral blood samples on the day
before surgery from all patients who were hospitalized and underwent surgery during the non-menstrual period and
performed comparative analysis of three groups, which was different from that study. Therefore, we need further stratified
analysis, expanded sample size, and even multi-center studies to explore the relationship between anemia, uterine volume,
CA125 level and coagulation parameters. Additionally, since this is a retrospective study, some data may affect coagulation
parameters, such as menstrual coagulation parameters, adenomyosis type, and type of uterine leiomyoma, which cannot be
obtained. Moreover, we only collect data from patients in non-menstrual period with adenomyosis, uterine leiomyoma, and
CIN-IIT in our hospital from 2018 to 2022. Therefore, multi-center, larger-sample studies will be needed in the future,
including more factors affecting coagulation parameters and hypercoagulable status, to further confirm the results.

Conclusion

In summary, our results showed that the APTT and TT decreased in women with adenomyosis and negatively correlated
with the level of CA125, which may be associated with hypercoagulability and even thrombosis in adenomyosis. And
dysmenorrhea and menorrhagia were high-risk factors for adenomyosis. These indicate that for adenomyosis patients
with high CA125 levels, dysmenorrhea and menorrhagia, coagulation parameters should be detected in time and early,
and closely monitored so that we can detect the hypercoagulability in patients with adenomyosis as soon as possible, and
prevent the thrombosis. However, there are some other factors that may affect the coagulation parameters in adeno-
myosis. Therefore, multi-center, larger-sample studies will be needed in the future.
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