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Background: Platelet count (PLT) has been identified as a predictor for the development of pelvic adhesions. However, it remains
unclear whether platelet-related parameters can also serve as indicators for the occurrence of intrauterine adhesions (IUA).
Methods: Patients diagnosed with IUA were included for further analysis, with platelet-related parameters assessed through routine
blood tests. The predictive value of PLT and platelet hematocrit (PCT) was evaluated using receiver operating characteristic (ROC)
curve analysis. Recurrence of [UA was determined based on a one-year follow-up.

Results: Our study included 69 IUA patients and 60 matched healthy women. We found that PLT and PCT levels were significantly
elevated in IUA patients compared to the healthy controls. ROC analysis demonstrated that both PLT and PCT effectively predicted the
occurrence of IUA. Additionally, higher PLT and PCT levels were noted in patients with recurrent IUA, suggesting their potential for
predicting recurrence.

Conclusion: Elevated PLT and PCT levels were observed in patients with I[UA and were further increased in those with recurrent
cases. These findings suggest that high PLT and PCT levels may serve as valuable predictors for both the occurrence and recurrence of
IUA. Specifically, the study is limited by the small sample size of recurrent IUA cases and potential confounders. These limitations
should be considered when interpreting the findings.
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Introduction
Intrauterine adhesions (IUA) arise from endometrial damage caused by factors such as uterine procedures, infections, and
hormonal influences, all of which can impede the endometrial repair process.' During this repair process, fibrous or
muscular adhesions may form between the cervical canal and the uterine muscle wall, potentially altering the shape of the
uterine cavity and leading to a reduction in uterine size." * Clinically, [UA can manifest as abnormal menstrual flow,
amenorrhea, and lower abdominal pain, with more severe complications including infertility, miscarriage, and preterm
birth. Detecting IUA can be challenging due to its subtle symptoms, limited awareness, and uncertain contributing
factors.” ™

The current gold standard for diagnosing IUA is hysteroscopy, with hysteroscopic adhesiolysis as the primary
treatment method. For non-surgical cases, IUA is typically diagnosed using transvaginal B-mode ultrasound, hyster-
osalpingography, and magnetic resonance imaging; however, their detection rates are considerably lower than that of
hysteroscopy.’ Studies indicate that the recurrence rate of IUA after surgery exceeds 60%.'° To better guide clinical
diagnosis and treatment, it is crucial to identify a reliable indicator for predicting both the occurrence and prognosis
of IUA.
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Recent research has highlighted the critical role of platelet quantity and function in the onset and progression of various
diseases.'" Platelets have been shown to play essential roles not only in coagulation but also in malignant tumors, micro-
thrombus formation, inflammatory responses, scar formation, and tissue stability.'>'* Platelets have a potential role in the
pathogenesis of endometriosis, as patients with this condition exhibited a higher proportion of platelet biomarker-positive
particles.”” Additionally, the combined marker of platelet-to-lymphocyte ratio (PLR) and CA125 has been identified as
a potential inflammatory biomarker in diagnosing and assessing pelvic adhesion in endometriosis,'® further linking platelets
to pelvic adhesion. Platelets are known to be involved in inflammatory processes,'” and dulaglutide has been shown to reduce
inflammation and fibrosis in TUA."® These findings suggest a potential correlation between platelets and the pathogenesis of
IUA, likely mediated through inflammatory pathways. Jiang et al demonstrated that platelet count (PLT) reliably predicts the
presence of pelvic adhesions.'” Furthermore, several studies suggest that TUA formation closely mirrors the generation and
repair of scar tissue.”® Following trauma, a series of physiological processes occur that contribute to scar tissue and TUA
development. These processes are regulated by platelets, monocytes, macrophages, fibroblasts, vascular endothelial growth
factor, platelet-derived growth factor, and basic fibroblast growth factor,>! and they may persist from several days to over a year
post-trauma. Current research primarily focuses on the roles of inflammatory cells, angiogenesis, and cytokines in TUA
formation, while the involvement of platelets remains relatively underexplored.

This study aims to compare platelet-related parameters-including PLT, mean platelet volume (MPV), platelet
hematocrit (PCT), and platelet distribution width (PDW)—between healthy women and IUA patients. The primary
objective is to evaluate the diagnostic value of these parameters for detecting IUA. Additionally, the study seeks to
compare preoperative platelet-related parameters between recurrent and non-recurrent IUA patients to assess the
predictive value of these indicators for postoperative recurrence.

Materials and Methods

Participants

This study included 69 TUA patients from our department and 60 age-matched healthy women as controls during the
same period. Exclusion criteria were applied to all participants. Healthy women did not have the clinical symptoms of
IUA. Platelet-related parameters, including PLT, MPV, PCT, and PDW, were collected for each participant. This study
was approved by the First Hospital of Anhui University of Science & Technology (#2024.271.k4).

Sample Size Estimation

The formula of “n = (Zo/2 % o/E)2” was used to calculate the sample size, where n = sample size, Za/2 = degree of
confidence, ¢ = standard deviation, E = margin of error. Estimates of effect size and standard deviation were based on the
existing literature. To calculate the power of analysis we assumed o = 0.05 and 3 = 0.2.

Receiver Operating Characteristic (ROC) Analysis
In ROC analysis, the Youden index was defined as the sum of sensitivity and specificity. The sensitivity, specificity, and
cutoff corresponding to the maximal Youden index were typically selected to optimize diagnostic performance.

The Inclusion Criteria

Patients were included in the study if they met the following criteria: diagnosis of IUA based on the 2015 Chinese Expert
Consensus on Clinical Diagnosis and Treatment of Uterine Adhesions; first-time diagnosis; moderate to severe disease
severity; tolerance for hysteroscopic surgery and compliance with postoperative oral medication; age over 18 with
fertility needs; availability of complete clinical data; and provision of informed consent along with willingness to
participate in follow-up.

The Exclusion Criteria
Patients were excluded from the study if they met any of the following criteria: severe liver or kidney dysfunction;
coagulation disorders; perimenopausal status; concurrent female reproductive system diseases (eg, endometrial polyps,
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endometritis, submucosal fibroids, endometrial hyperplasia, or endometrial malignancies); concurrent non-reproductive
diseases (eg, blood disorders, autoimmune diseases, or malignancies in other areas); long-term use of medications
affecting blood parameters, such as antiplatelet agents, leukocyte-boosting drugs, immune modulators, glucocorticoids,
or other similar drugs requiring regular blood monitoring; and history of blood product transfusion within the last six
months.

The Treatment Procedure

All TUA patients underwent hysteroscopic adhesiolysis and uterine cavity separation. Menstruating patients administered
400 pg of misoprostol vaginally the evening before and the morning of surgery to facilitate cervical softening. This
protocol was applied between the 7th and 14th day of menstruation, while non-menstruating patients were exempt. After
receiving general anesthesia, the patient was positioned in the lithotomy position, and a uterine probe was inserted into
the uterine cavity. Under ultrasound guidance, the adhesions were carefully separated from one end to the other or from
bottom to top within the uterus until reaching the uterine fundus. Cervical dilation was achieved with a dilation rod,
followed by hysteroscope insertion to thoroughly examine the uterine cavity for any adhesions. For more challenging
adhesion tissue, a ring or needle electrode was used to assist with separation, ensuring the formation of a complete
uterine cavity with clear visualization of both fallopian tube openings. After surgery, routine postoperative care was
provided, and outpatient follow-up was conducted for 12 months, with recurrence assessment at the 12-month mark.
Patients were then classified into two cohorts based on postoperative recurrence status: a recurrence cohort and a non-
recurrence cohort.

The Detection of Platelet-Related Parameters

Fasting venous blood was collected from the enrolled patients, and a complete blood count was performed using a fully
automated hematology analyzer (Mindray BC-5390, Shenzhen, China). Subsequently, PLT, MPV, PCT, and PDW were
calculated.

Statistical Analysis

The data are presented as mean + standard deviation (SD) or n (percentage). Comparisons between the two groups were
conducted using the Mann—Whitney test, Chi-square test, or Fisher’s exact test, as appropriate. A box plot was used to
visually represent the data, and p-values were calculated using the unpaired #-test with Welch’s correction.

Results
Demographic and Clinical Characteristics of Women with IUA and Health Control

Initially, the clinical characteristics of the women were compared, revealing no significant differences in age and body
mass index (BMI) (Table 1). Notably, the percentage of patients with [UA who had a history of multiple abortions was
significantly higher than that of healthy women (Table 1). Additionally, a greater percentage of [UA patients experienced
oligomenorrhea or amenorrhea compared to healthy women (Table 1). These findings suggest that [UA is associated with
a history of abortion and abnormal menstrual patterns.

The Comparison of Platelet-Related Parameters

To determine whether [UA was associated with platelet-related parameters, these parameters were compared between the
two groups. Both PLT and PCT were significantly elevated in IUA patients compared to healthy women, with p-values
less than 0.001 (Figure 1A and B). In contrast, MPV and PDW did not show any significant differences between the two
groups (Figure 1C and D). Therefore, it was hypothesized that PLT and PCT are associated with the occurrence of IUA.

ROC Analysis for the Diagnostic Values of PLT and PCT

To evaluate the diagnostic value of PLT and PCT for identifying IUA, a ROC analysis was performed. The cutoff values
for the ROC curve were determined to be 232.2 x 10°/L for PLT and 0.245% for PCT (Figure 2 and Table 2). The area
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Table | Demographic and Clinical Characteristics of Women
with Intrauterine Adhesions (IUA) and Health Control

Characteristics | Control (n=60) | IUA (n=69) | p value
Age (years) 28.12 £ 3.15 28.61 £ 275 0.773
BMI (kg/m?) 23.07 £ 1.89 23.44 £ 2.06 0.691
Abortion history, %

0 45 (75%) 10 (14.49%) | <0.001
| I (18.33%) 37 (53.63%)

22 4 (6.67%) 22 (31.88%)
Menstruation before the surgery

Normal 52 (86.67%) 15 (21.74%) | <0.001
Oligomenorrhea 8 (13.33%) 32 (46.38%)
Amenorrhea 0 (0%) 22 (31.88%)

Notes: The data are presented as mean + SD or n (percentage). The compar-
isons of data between the two group were done by Mann—-Whitney test, Chi-
square test or Fisher’s exact test.

Abbreviation: BMI, body mass index.

under the curve (AUC) for the ROC analysis was found to be 0.73 for PLT and 0.71 for PCT, indicating high sensitivity
and specificity (Figure 2 and Table 2). Notably, the combination of PLT and PCT demonstrated a greater predictive
capacity for IUA diagnosis, as reflected by the higher AUC, sensitivity, and specificity of the ROC curve (Figure 2 and
Table 2). Thus, it can be concluded that PLT and PCT are useful predictors for diagnosing IUA.

Baseline Demographic and Clinical Characteristics

After surgery, 69 IUA patients received routine postoperative care as outpatients. They were classified into a recurrence
group, consisting of 21 cases, and a non-recurrence group, comprising 48 cases, based on postoperative outcomes. The
preoperative clinical data of both groups were subsequently compared, including age, BMI, duration of disease, [UA
severity, operation time, use of intrauterine devices, pelvic inflammation, abortion history, and menstrual patterns prior to
surgery. No significant differences were found in age, BMI, operation time, use of intrauterine devices, pelvic
inflammation, or menstrual patterns before surgery (Table 3). However, significant differences were observed in the
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Figure | Comparisons of platelet count (PLT, (A)), platelet crit (PCT, (B)), mean platelet volume (MPV, (C)), and platelet distribution width (PDVWV, (D)) between women
with intrauterine adhesions (IUA) and health control. Box plot was used to show the data, and p values were calculated by Unpaired t-test with Welch’s correction.
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Figure 2 ROC analysis for the diagnostic values of PLT and PCT and their combined test for intrauterine adhesions (IUA).

duration of the disease, [UA severity, and history of abortion between the two groups (Table 3). Thus, it was concluded
that IUA patients with recurrence had a longer duration of disease, more severe IUA, and a higher number of abortions.

Comparisons of Platelet-Related Parameters

To determine whether platelet-related parameters were associated with recurrence, these parameters were compared
between patients with and without recurrence. It was observed that both PLT and PCT were significantly elevated in [UA
patients with recurrence after surgery (Figure 3A and B). In contrast, MPV and PDW did not show any significant
differences between the two groups (Figure 3C and D). Therefore, it can be concluded that PLT and PCT are positively
associated with IUA recurrence after surgery.

ROC Analysis for the Predictive Values of PLT and PCT for the Recurrence of IUA
ROC analysis was conducted to validate the predictive value of PLT and PCT for IUA recurrence. The cutoff values for
the ROC curve were determined to be 227.8 x 10°/L for PLT and 0.235% for PCT (Figure 4 and Table 4). The area under
the curve (AUC) for the ROC analysis was found to be 0.71 for PLT and 0.69 for PCT, indicating high sensitivity and
specificity (Figure 4 and Table 4). Notably, combined test could improve the specificity for prediction of IUA recurrence
after surgery (from 50% and 56.25% to 70.83%), but has limited improvement of sensitivity (from 80.95% and 76.19%
to 76.19%). Thus, it can be concluded that PLT and PCT can effectively predict IUA recurrence following surgery.

Table 2 Diagnostic Values of PLT, PCT and Their Combined Test for Intrauterine Adhesions (IUA)

Cut-off Value | AUC (95% CI) | p Sensitivity (%) | Specificity (%) | Youden Index
PLT 2322 x 10°/L 0.73 (0.65-0.82) | <0.00l | 57.97 81.67 0.40
PCT 0.245% 0.71 (0.62-0.81) | <0.001 | 53.62 88.33 0.42
Combination | — 0.86 (0.79-0.92) | <0.001 | 66.67 95.00 0.62

Note: Logit (Combination) = 0.016 x PLT + 18.69 x PCT.
Abbreviation: Cl, confidence interval.
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Table 3 Baseline Demographic and Clinical Characteristics of Women with
Intrauterine Adhesions (JUA) Who Had Postoperative Recurrence or Non-
Recurrence During the One year of Follow-up After the Surgery

Characteristics Non-Recurrence (n=48) Recurrence (n=21) p value

Age (years) 28.27 £ 2.63 28.89 +2.95 0.573
BMI (kg/m?) 23.19 £ 2.11 23.66 £ 1.92 0.682
Course of disease (months)

<12 33 (68.75%) 7 (33.33%) 0.008
212 15 (31.25%) 14 (66.67%)

IUA severity

Moderate 34 (70.83%) 4 (19.05%) < 0.001
Severe 14 (29.17%) 17 (80.95%)

Operation time (min)

<20 23 (47.92%) 12 (57.14%) 0.603

=20 25 (52.08%) 9 (42.86%)

Intrauterine device

Yes 31 (64.58%) 8 (38.09%) 0.064
No 17 (35.42%) 13 (61.91%)

Pelvic inflammation

Yes 22 (45.83%) Il (52.38%) 0.794
No 26 (54.17%) 10 (47.62%)

Abortion history, %

0 9 (18.75%) | (4.76%) 0.009

[ 29 (60.42%) 8 (38.09%)

22 10 (20.83%) 12 (57.15%)
Menstruation before the surgery
Normal 11 (22.92%) 4 (19.05%) 0.169

Oligomenorrhea

25 (52.08%)

7 (33.33%)

Amenorrhea

12 (25%)

10 (47.62%)

Notes: The data are presented as mean + SD or n (percentage). The comparisons of data between the
two group were done by Mann—Whitney test, Chi-square test or Fisher’s exact test.
Abbreviation: BMI, body mass index.

Comparison of Preoperative and Postoperative PLT and PCT

Previous findings have demonstrated that PLT and PCT can diagnose IUA and predict recurrence after surgery. However,
it is important to determine whether PLT and PCT differ in IUA patients before and after the operation. Therefore,
platelet-related parameters were compared in IUA patients upon admission and at the time of recurrence. It was found
that both PLT and PCT significantly increased in IUA patients at the time of recurrence (Figure SA and B). In contrast,
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Figure 3 Comparisons of platelet count (PLT, (A)), platelet crit (PCT, (B)), mean platelet volume (MPV, (C)), and platelet distribution width (PDW, (D)) of women with
intrauterine adhesions (IUA) who had postoperative recurrence (RC, n = 21) or non-recurrence (NRC, n = 48) during the one year of follow-up after the surgery. Box plot
was used to show the data, and p values were calculated by Unpaired t-test with Welch’s correction.
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Figure 4 ROC analysis for the predictive values of PLT and PCT and their combined test for recurrence during the one-year follow-up after the surgery in intrauterine
adhesions (IUA) patients.

MPV and PDW did not show any significant differences between the admission values and those at the time of recurrence
(Figure 5C and D). Thus, it can be concluded that PLT and PCT dynamically increase in IUA patients with recurrence

after surgery.

Table 4 Predictive Values of PLT, PCT and Their Combined Test for Recurrence During the One year of
Follow-up After the Surgery in Intrauterine Adhesions (IUA) Patients

Cut-off Value | AUC (95% CI) | p Sensitivity (%) | Specificity (%) | Youden Index
PLT 227.8 x 10°/L 0.71 (0.58-0.84) | 0.005 80.95 50 0.31
PCT 0.235% 0.69 (0.55-0.82) | 0.0150 | 76.19 56.25 0.32
Combination | — 0.82 (0.72-0.92) | <0.001 | 76.19 70.83 0.47
Note: Logit (Combination) = 0.012 x PLT + II.1l x PCT.

Abbreviation: Cl, confidence interval.
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Figure 5 Comparisons of platelet count (PLT, (A)), platelet crit (PCT, (B)), mean platelet volume (MPV, (C)), and platelet distribution width (PDW, (D)) at the time of
admission and recurrence in women with intrauterine adhesions (IUA) who had postoperative recurrence (RC, n = 21) during the one year of follow-up after the surgery.
A box plot was used to show the data, and p values were calculated by paired t-test.

Discussion

In China, IUA are prevalent and can significantly impact women’s reproductive health, which leads to substantial
medical expenses, exhibits poor treatment outcomes, and frequently recurs post-treatment. Timely diagnosis of IUA is
imperative, as they exert a considerable influence on the physical and psychological well-being of women in their
childbearing years. At present, the preoperative evaluation of IUA by ultrasound, MRI, and HSG is insufficient.”* **
Therefore, it is of significance to identify the biomarker for [UA diagnosis.

Platelets are circulating anucleate cells that are crucial in wound healing, thrombosis, hemostasis, and inflammation.
Platelets contribute to severe bleeding, thrombotic disorders, and cardiovascular diseases, such as myocardial infarction
and atherosclerosis.”> Platelet-related parameters commonly include PLT, MPV, PCT, and PDW. PLT is a routine
indicator of blood tests that reflects the total amount of platelets in recent peripheral blood samples; MPV demonstrates
the proliferation of bone marrow megakaryocytes and platelet production; PCT overall reflects the quantity and size of
platelets, while PDW reflects the consistency of platelets and may serve as a marker of platelet activation.'>** Many
studies suggest that platelet-related parameters have predictive value for short-term and long-term status of cardiovas-
cular and cerebrovascular acute and chronic bleeding, as well as ischemic diseases.>”*® In recent years, platelet-related
indicators have been used to monitor the activity of chronic diseases, such as malignant tumors, atherosclerosis, and
autoimmune diseases. The potential for long-term alterations in the activity involved in the development of IUA after
injury, along with the extensive participation of platelets across various stages of IUA formation, suggests that platelet-
related parameters may serve as indicators of the progression of IUA. We analyzed and compared the platelet-related
parameters in healthy women and IUA patients. It was found that PLT and PCT increased while MPV and PDW had no
difference in IUA patients compared to healthy women. These findings indicated that PLT and PCT were positively
associated with IUA. The ROC analysis furthermore demonstrated that PLT and PCT could predict the occurrence of
IUA; significantly, the combination of PLT and PCT could more effectively predict the occurrence of IUA. Therefore, the
predictive value of PLT and PCT for IUA occurrence expanded the function of platelets.

The most common and effective clinical treatment for uterine adhesions is hysteroscopic adhesion lysis. This
procedure can significantly restore the normal volume and shape of the uterus.”” Studies have found that the recurrence
rate after surgery ranges from 3% to 24%, with the highest rates reaching 20-63%.*** In our recruited IUA patients, the
percentage of IUA patients with recurrence was 30%, which was consistent with the reported incidence rate. In clinical
practice, patients with IUA had a higher recurrence rate, especially in moderate to severe cases, with a comprehensive
recurrence rate exceeding 60%. Our analysis showed that the percentage of patients with severe IUA was higher in the
recurrence group, consistent with previous findings. It was also found that abortion time contributed to [UA recurrence
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after surgery. However, more evidence is needed to determine whether the platelet-related parameters could predict the
recurrence of TUA.

The IUA patients were divided into non-recurrence and recurrence groups according to the follow-ups. Subsequently,
the PLT and PCT were analyzed and compared among the two groups. The result showed that PLT and PCT increased,
while MPV and PDW did not significantly increase in IUA patients with recurrence. These findings indicated that PLT
and PCT also could predict the IUA recurrence after surgery. The subsequent ROC analysis presented that PLT and PCT
could convincingly predict the recurrence of IUA with high sensitivity. The AUC of ROC for the combination of PLT and
PCT in the prediction of recurrence was higher than the single parameters. Collectively, it was concluded that PLT, PCT,
or their combination could effectively predict the recurrence of IUA after surgery. To validate the dynamic changes of
platelet-related parameters in IUA patients, the preoperative and postoperative platelet-related parameters were com-
pared. It was found that PLT and PCT significantly increased in [UA patients after recurrence compared to pre-operation.
Similarly, there was no significant difference in MPV and PDW among IUA patients after surgery. These findings
demonstrated that the increase of PLT and PCT was positively associated with the occurrence and recurrence of [UA.

Ultrasound imaging, particularly 3D ultrasound, has become a key non-invasive, cost-effective tool for diagnosing
TUA.** 1t provides clear panoramic images of the uterine cavity and quantifies adhesions, allowing for better preoperative
and postoperative management.>* Ultrasound can guide surgeries, improve safety, reduce recurrence risks, and minimize
patient discomfort, making it an essential part of TUA diagnosis and treatment.** Integrating the newly proposed
classification systems for [UAs, such as the simplified descriptive system for better communication and the comprehensive
Urman-Vitale system that includes symptoms, imaging, and postoperative outcomes, could provide a strong framework for
assessing IUAs in hypertensive patients.*>>® This approach would improve fertility predictions and enable more tailored
treatment plans, ultimately enhancing surgical outcomes and long-term reproductive health in this high-risk group.

Based on our findings, the combination of PLT and PCT enhanced the diagnostic utility of platelet-related parameters
for IUA, improving AUC, specificity, and sensitivity. This non-invasive approach allows early detection, enabling timely
intervention and better treatment planning. Additionally, using PLT and PCT to predict postoperative recurrence helps
identify high-risk patients, allowing for tailored follow-up care and preventive measures. The combined markers serve as
more effective diagnostic and prognostic tools for IUA occurrence and recurrence, supporting personalized management
and improving long-term outcomes. When combined with IUA classification, they offer a comprehensive approach to
assess recurrence risk, guide personalized treatment, and improve fertility outcomes. Larger studies are needed to validate
this combined approach and confirm its clinical utility, ultimately providing more targeted and personalized care for
diverse populations. In our study, we observed the predictive values of PLT and PCT in relation to the occurrence and
recurrence of IUA post-surgery. However, our study still has some limitations. Specifically, due to the small sample size
of TUA patients and limited recurrent cases, the risk factor analysis may lack sufficient statistical power, leading to
inconclusive results. This limitation, along with potential confounders, should be considered when interpreting the
findings. Larger studies with better control of confounders are needed to draw more definitive conclusions. Moreover, the
control group comprised women with unknown intrauterine anatomy, rather than patients suspected of having intrauterine
adhesions who were confirmed to have normal findings on hysteroscopic examination. This approach was adopted due to
practical constraints; however, future studies may benefit from including a control group with documented normal
intrauterine anatomy to better align with the IUA patient cohort. Additionally, the difference in PLT and PCT between the
recurrent IUA patients at admission and recurrence stages was also not convincing.

Conclusion

PLT and PCT levels are higher in patients with IUA and are further increased in those with recurrent cases. PLT and PCT
exhibit positive correlations with TUA recurrence and can be utilized for diagnosing IUA as well as predicting its
recurrence after surgery.

Funding

There is no funding to report.

International Journal of Women’s Health 2025:17 hetps: 1233



Wei et al

Disclosure
The authors have no competing interest to declare in this work.

References

1.

11.

12.

13

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Tang R, Xiao X, He Y, Qiu D, Zhang W, Wang X. Clinical evaluation of autologous platelet-rich plasma therapy for intrauterine adhesions:
a systematic review and meta-analysis. Front Endocrinol). 2023;14:1183209. doi:10.3389/fend0.2023.1183209

. Ang CJ, Skokan TD, McKinley KL. Mechanisms of regeneration and fibrosis in the endometrium. Annu Rev Cell Dev Biol. 2023;39:197-221.

doi:10.1146/annurev-cellbio-011723-021442

.Khan Z. Etiology, risk factors, and management of asherman syndrome. Obstet Gynecol. 2023;142(3):543-554. doi:10.1097/

A0G.0000000000005309

.Wu F, Lei N, Yang S, et al. Treatment strategies for intrauterine adhesion: focus on the exosomes and hydrogels. Front Bioeng Biotechnol.

2023;11:1264006. doi:10.3389/fbioe.2023.1264006

.Lee WL, Liu CH, Cheng M, Chang WH, Liu WM, Wang PH. Focus on the primary prevention of intrauterine adhesions: current concept and

vision. Int J Mol Sci. 2021;22(10):5175. doi:10.3390/ijms22105175

. Yang ST, Liu CH, Wang PH. Combination of hyaluronic acid and mesenchymal stem cells for treatment of intrauterine adhesions. Taiwan J Obstet

Gynecol. 2022;61(1):8-9. doi:10.1016/j.tjog.2021.11.004

. Liu HD, Wang SW. Role of noncoding RNA in the pathophysiology and treatment of intrauterine adhesion. Front Genet. 2022;13:948628.

doi:10.3389/fgene.2022.948628

.Dou Y, Yu T, Li Z, Wang J, Jiang Y, Liu Y. Short- and long-term outcomes of postoperative intrauterine application of hyaluronic acid gel: a

meta-analysis of randomized controlled trials. J Minim Invasive Gynecol. 2022;29(8):934-942. doi:10.1016/j.jmig.2022.05.006

. Andreotti RF, Fleischer AC. Practical applications of 3D sonography in gynecologic imaging. Radiol Clin North Am. 2014;52(6):1201-1213.

doi:10.1016/j.rc1.2014.07.001

.Chen Y, Liu L, Luo Y, Chen M, Huan Y, Fang R. Prevalence and impact of chronic endometritis in patients with intrauterine adhesions:

a prospective cohort study. J Minim Invasive Gynecol. 2017;24(1):74-79. doi:10.1016/j.jmig.2016.09.022

Khodadi E. Platelet function in cardiovascular disease: activation of molecules and activation by molecules. Cardiovasc Toxicol. 2020;20(1):1-10.
doi:10.1007/512012-019-09555-4

Schlesinger M. Role of platelets and platelet receptors in cancer metastasis. J Hematol Oncol. 2018;11(1):125. doi:10.1186/s13045-018-0669-2

. Mehta P, Mehta J. Platelet function studies in coronary artery disease. V. Evidence for enhanced platelet microthrombus formation activity in acute

myocardial infarction. Am J Cardiol. 1979;43(4):757-760. doi:10.1016/0002-9149(79)90075-4

. Bakogiannis C, Sachse M, Stamatelopoulos K, Stellos K. Platelet-derived chemokines in inflammation and atherosclerosis. Cytokine.

2019;122:154157. doi:10.1016/j.cyt0.2017.09.013

. Bortot B, Di Florio R, Merighi S, et al. Platelets as key cells in endometriosis patients: insights from small extracellular vesicles in peritoneal fluid

and endometriotic lesions analysis. FASEB J. 2024;38(24):¢70267. doi:10.1096/1].202402499R

. Guo C, Zhang C. Platelet-to-lymphocyte ratio and CA125 level as a combined biomarker for diagnosing endometriosis and predicting pelvic

adhesion severity. Front Oncol. 2022;12:896152. doi:10.3389/fonc.2022.896152

. Margraf A, Zarbock A. Platelets in Inflammation and Resolution. J Immunol. 2019;203(9):2357-2367. doi:10.4049/jimmunol.1900899
. Wang Y, Wang Y, Wu Y, Wang Y. Dulaglutide ameliorates intrauterine adhesion by suppressing inflammation and epithelial-mesenchymal transition

via inhibiting the TGF-beta/Smad?2 signaling pathway. Pharmaceuticals. 2023;16(7):964. doi:10.3390/ph16070964

.Jiang C, Liu C, Guo J, et al. CA125 modified by PLT and NLR improves the predictive accuracy of adenomyosis-derived pelvic dense adhesion.

Medicine. 2017;96(19):¢6880. doi:10.1097/MD.0000000000006880

Liang Y, Shuai Q, Zhang X, et al. Incorporation of decidual stromal cells derived exosomes in sodium alginate hydrogel as an innovative
therapeutic strategy for advancing endometrial regeneration and reinstating fertility. Adv Healthc Mater. 2024;13(13):¢2303674. doi:10.1002/
adhm.202303674

Boelen PA, OIff M, Smid GE. Traumatic loss: mental health consequences and implications for treatment and prevention. Eur J Psychotraumatol.
2019;10(1):1591331. doi:10.1080/20008198.2019.1591331

Roma Dalfo A, Ubeda B, Ubeda A, et al. Diagnostic value of hysterosalpingography in the detection of intrauterine abnormalities: a comparison
with hysteroscopy. AJR Am J Roentgenol. 2004;183(5):1405-1409. doi:10.2214/ajr.183.5.1831405

Soares SR, Barbosa Dos Reis MM, Camargos AF. Diagnostic accuracy of sonohysterography, transvaginal sonography, and hysterosalpingography
in patients with uterine cavity diseases. Fertil Steril. 2000;73(2):406—411. doi:10.1016/s0015-0282(99)00532-4

Dykes TA, Isler RJ, McLean AC. MR imaging of Asherman syndrome: total endometrial obliteration. J Comput Assist Tomogr. 1991;15
(5):858-860. doi:10.1097/00004728-199109000-00029

Chu SG, Becker RC, Berger PB, et al. Mean platelet volume as a predictor of cardiovascular risk: a systematic review and meta-analysis. J Thromb
Haemost. 2010;8(1):148-156. doi:10.1111/j.1538-7836.2009.03584.x

Nagy B, Sulyok E, Varnagy A, Barabas A, Kovacs K, Bodis J. A thrombocytak szerepe a reprodukcioban [The role of platelets in reproduction].
Orv Hetil. 2022;163(32):1254-1260. doi:10.1556/650.2022.32530

Izzi B, Gialluisi A, Gianfagna F, et al. Platelet distribution width is associated with P-selectin dependent platelet function: results from the
moli-family cohort study. Cells. 2021;10(10):2737. doi:10.3390/cells10102737

Korniluk A, Koper-Lenkiewicz OM, Kaminska J, Kemona H, Dymicka-Piekarska V. Mean Platelet Volume (MPV): new perspectives for an old
marker in the course and prognosis of inflammatory conditions. Mediators Inflamm. 2019;2019:9213074. doi:10.1155/2019/9213074

Sanad AS, Aboulfotouh ME. Hysteroscopic adhesiolysis: efficacy and safety. Arch Gynecol Obstet. 2016;294(2):411-416. doi:10.1007/s00404-016-
4107-9

Fei Z, Bin Z, Xin X, Fei H, Yuechong C. Meta-analysis on the use of hyaluronic acid gel to prevent recurrence of intrauterine adhesion after
hysteroscopic adhesiolysis. Taiwan J Obstet Gynecol. 2019;58(6):731-736. doi:10.1016/j.tjog.2019.09.002

1234 https: International Journal of Women’s Health 2025:17


https://doi.org/10.3389/fendo.2023.1183209
https://doi.org/10.1146/annurev-cellbio-011723-021442
https://doi.org/10.1097/AOG.0000000000005309
https://doi.org/10.1097/AOG.0000000000005309
https://doi.org/10.3389/fbioe.2023.1264006
https://doi.org/10.3390/ijms22105175
https://doi.org/10.1016/j.tjog.2021.11.004
https://doi.org/10.3389/fgene.2022.948628
https://doi.org/10.1016/j.jmig.2022.05.006
https://doi.org/10.1016/j.rcl.2014.07.001
https://doi.org/10.1016/j.jmig.2016.09.022
https://doi.org/10.1007/s12012-019-09555-4
https://doi.org/10.1186/s13045-018-0669-2
https://doi.org/10.1016/0002-9149(79)90075-4
https://doi.org/10.1016/j.cyto.2017.09.013
https://doi.org/10.1096/fj.202402499R
https://doi.org/10.3389/fonc.2022.896152
https://doi.org/10.4049/jimmunol.1900899
https://doi.org/10.3390/ph16070964
https://doi.org/10.1097/MD.0000000000006880
https://doi.org/10.1002/adhm.202303674
https://doi.org/10.1002/adhm.202303674
https://doi.org/10.1080/20008198.2019.1591331
https://doi.org/10.2214/ajr.183.5.1831405
https://doi.org/10.1016/s0015-0282(99)00532-4
https://doi.org/10.1097/00004728-199109000-00029
https://doi.org/10.1111/j.1538-7836.2009.03584.x
https://doi.org/10.1556/650.2022.32530
https://doi.org/10.3390/cells10102737
https://doi.org/10.1155/2019/9213074
https://doi.org/10.1007/s00404-016-4107-9
https://doi.org/10.1007/s00404-016-4107-9
https://doi.org/10.1016/j.tjog.2019.09.002

Wei et al

31. Yang X, Liu Y, Li TC, et al. Durations of intrauterine balloon therapy and adhesion reformation after hysteroscopic adhesiolysis: a randomized
controlled trial. Reprod Biomed Online. Apr. 2020;40(4):539-546. doi:10.1016/j.rbmo.2019.11.017

32. Capmas P, Mihalache A, Duminil L, Hor LS, Pourcelot AG, Fernandez H. Intrauterine adhesions: what is the pregnancy rate after hysteroscopic
management? J Gynecol Obstet Hum Reprod. 2020;49(7):101797. doi:10.1016/j.jogoh.2020.101797

33. Can S, Kirpinar G, Dural O, et al. Efficacy of a new crosslinked hyaluronan gel in the prevention of intrauterine adhesions. JSLS. 2018;22(4):
€2018-00036. doi:10.4293/JSLS.2018.00036

34. Amin TN, Saridogan E, Jurkovic D. Ultrasound and intrauterine adhesions: a novel structured approach to diagnosis and management. Ultrasound
Obstet Gynecol. 2015;46(2):131-139. doi:10.1002/uog.14927

35. Lasmar RB, Lasmar BP, Haimovich S, Pacheco LA, Moawad NS. Proposal for a new classification of intrauterine adhesions by sites.
Int J Gynaecol Obstet. 2024;169(1):9-14. doi:10.1002/ijgo.16034

36. Urman B, Yakin K, Ertas S, et al. Fertility and anatomical outcomes following hysteroscopic adhesiolysis: an 11-year retrospective cohort study to
validate a new classification system for intrauterine adhesions (Urman-Vitale Classification System). Int J Gynaecol Obstet. 2024;165(2):644—654.
doi:10.1002/ijgo.15262

International Journal of Women’s Health Dovepress
Taylor & Francis Group
Publish your work in this journal

The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports,
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

International Journal of Women’s Health 2025:17 Ei X in a 1235


https://doi.org/10.1016/j.rbmo.2019.11.017
https://doi.org/10.1016/j.jogoh.2020.101797
https://doi.org/10.4293/JSLS.2018.00036
https://doi.org/10.1002/uog.14927
https://doi.org/10.1002/ijgo.16034
https://doi.org/10.1002/ijgo.15262
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Participants
	Sample Size Estimation
	Receiver Operating Characteristic (ROC) Analysis
	The Inclusion Criteria
	The Exclusion Criteria
	The Treatment Procedure
	The Detection of Platelet-Related Parameters
	Statistical Analysis

	Results
	Demographic and Clinical Characteristics of Women with IUA and Health Control
	The Comparison of Platelet-Related Parameters
	ROC Analysis for the Diagnostic Values of PLT and PCT
	Baseline Demographic and Clinical Characteristics
	Comparisons of Platelet-Related Parameters
	ROC Analysis for the Predictive Values of PLT and PCT for the Recurrence of IUA
	Comparison of Preoperative and Postoperative PLT and PCT

	Discussion
	Conclusion
	Funding
	Disclosure

