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Abstract

Department of Obstetrics and Gynecology, University of Health Sciences Turkey, Etlik Zübeyde Hanım Women’s Health 
Training and Research Hospital, Ankara, Turkey

Objective: The pathophysiology of uterine scar dehiscence is not yet clear. The aim of this study was to investigate whether preoperative 
hemogram parameters can be used as predictive markers of uterine scar dehiscence, thus improving prediction and contributing to management 
of repeat Cesarean section.

Material and Methods: Between 2015 and 2020, 36670 (47.6%) cesarean sections were delivered in our hospital and 16943 of them had a 
previous Cesarean section. All cases of uterine scar rupture detected during Cesarean section were identified, and a total of 40 patients were 
included after excluding cases with impairment of the systemic inflammatory response (SIR). Controls consisted of 40 randomly selected, age- 
and body mass index (BMI)-matched patients, and the groups were compared.

Results: Age, BMI, and gravidity were similar (p>0.05). Although the gestational week and Apgar scores were similar between the groups 
(p>0.05), the birth weight amongst controls was significantly higher than the uterine dehiscence group (p=0.028). Platelet-to-lymphocyte ratio, 
neutrophil-to-lymphocyte ratio, and other hemogram values were similar in both groups (p>0.05). Mean platelet volume (MPV) in the control 
group was significantly higher than in the uterine rupture group (p=0.049). Regression analysis found no significant result between hemogram 
parameters, birth weight, and dehiscence. 

Conclusion: In this study, which set out to identify predictors of the risk of uterine scar dehiscence with SIR parameters, only the MPV value 
was lower in the dehiscence group. (J Turk Ger Gynecol Assoc 2024; 25: 38-43)
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Introduction 

Uterine rupture can cause adverse consequences for mother 
and fetus. Uterine rupture is divided into two main types; 
incomplete uterine rupture or dehiscence refers to the 
incomplete separation of uterine scar tissue with an intact 
serosal layer while complete uterine rupture is a catastrophic 
event where a full-thickness disruption of a scar occurs, 
especially during labor, responsible for maternal-fetal morbidity 
and mortality (1). Uterine scar dehiscence can occur during 
late pregnancy or active labor and, rarely, in the postpartum 

period. Following any conditions in the pre-pregnancy period, 
such as myomectomy, Cesarean section, hysterotomy and 
curettage, that disrupt the integrity of the uterus, uterine scar 
dehiscence may occur and rupture during the perinatal period. 
Factors that increase uterine tension, such as fetal macrosomia, 
polyhydramnios, and multiple pregnancies, increase the risk 
of uterine rupture and dehiscence (2,3). The pathophysiology 
of uterine scar dehiscence has not yet fully understood. It is 
thought that previous uterine infection and/or inflammation can 
lead to scar tissue weakness, and eventually scar dehiscence 
occurs (3).
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Previous Cesarean section is a significant independent risk 
factor for uterine rupture associated with adverse maternal 
and perinatal outcomes (4). A systematic review showed an 
average incidence of 0.05% uterine rupture in all pregnancies 
and 1% in women who had a previous cesarean delivery (5). 
However, the true incidence of uterine dehiscence is not fully 
known. In some studies, the reported incidence rates varied 
from 0.06% up to 3.8% and were predicted to increase in 
association with the rising cesarean rates (6-8). 

White blood cell count (WBC) has been widely used as 
an inflammatory biomarker in clinical practice for years. 
Moreover, peripheral blood neutrophil-to-lymphocyte ratio 
(NLR) and platelet-to-lymphocyte ratio (PLR) are simple 
systemic inflammatory response (SIR) parameters that can be 
easily acquired by a simple complete blood count (CBC) test. 
They are calculated by dividing the neutrophil or platelet count 
by the lymphocyte count (9). Many studies have been done on 
the predictive values of these parameters for preeclampsia, 
tubal ovarian abscess, diabetes mellitus, coronary artery 
disease, ulcerative colitis, and inflammatory arthritis (10-12). It 
has been suggested that platelets also play important roles in 
immune and/or inflammatory processes (12,13). Mean platelet 
volume (MPV), a measure of platelet size and a good indicator 
of platelet activation and function, is increasingly becoming a 
useful marker of inflammation (14-16). 

The aim of this study was to examine whether blood parameters 
produced during a CBC test that are used as markers of 
inflammation-infection are associated with the risk of uterine 
scar dehiscence in cases with repeat Cesarean section and to 
investigate preoperative hemogram parameters in predicting 
pregnancies with uterine scar dehiscence. Identifying such 
biomarkers would improve the identification of women at high 
risk for rupture and contribute to their management.

Material and Methods

The study was planned as a retrospective, observational study. 
Among the patients admitted to the Department of Obstetrics 
and Gynecology of the University of Health Sciences Turkey, 
Etlik Zübeyde Hanım Women’s Health Training and Research 
Hospital between June 2015 and June 2020 and delivered by 
Cesarean section, cases with uterine scar dehiscence reported 
intraoperatively were evaluated. 

The Local Ethics Committee of the University of Health 
Sciences Turkey, Etlik Zübeyde Hanım Women’s Health 
Training and Research Hospital granted its approval for the 
study’s conduct, protocol, and procedures (approval number: 
14, date: 14.09.2020). This hospital is a tertiary reference center 
with around 15,000 births per year. To ensure homogenization, 
women having multiple repeat Cesarean sections who were 
at high risk for uterine scar dehiscence were excluded. The 

patients who had only one previous Cesarean section and cases 
with a single layer of continuous suture in previous Cesarean 
section surgery notes were included in the study. Informed 
consent was obtained from patients who participated in this 
study. Patients who experienced no complications during their 
pregnancy and were taken to an elective Cesarean section with 
a previous cesarean indication were divided into two groups:

Group 1, control group (patients with no uterine scar 
dehiscence); and group 2, patients with uterine scar dehiscence 
identified and confirmed during their second cesarean delivery. 

After the exclusion criteria were applied, the control group 
was composed of patients who were age- and body mass 
index (BMI)-matched and had experienced only one Cesarean 
section with no scar dehiscence. The randomization was based 
on the chronological order of the hospital data. The first patients 
meeting the criteria whose Cesarean section came after each 
dehiscence patient’ were taken for inclusion amongst controls 
until matching group sizes were achieved.

Exclusion criteria

Patients with multifetal pregnancies and comorbid diseases, 
women who had no cesarean delivery before and experienced 
more than one cesarean, and whose gestational age at delivery 
was less than 37 and greater than 42 weeks were excluded. Both 
low birth weight (<2500 grams) and fetal macrosomia (>4000 
grams) at delivery, patients with amniotic fluid abnormalities, 
pregnancy complications, such as gestational diabetes mellitus, 
intrauterine growth restriction, preterm premature rupture 
of the membranes, gestational hypertension, intrahepatic 
cholestasis and patients with missing data were not included 
in the study.

All Cesarean sections of the included patients were performed 
with a locked, single-layer uterine closure. Patients who 
received the unlocked double-layer closure technique were 
also excluded. Although there is no known difference in 
dehiscence between single-layer and double-layer, in order 
to avoid heterogeneity and biases in the cohorts, the entire 
population in this study was formed from cases in which single-
layer sutures were applied.

Obstetric history (gravida, parity), ultrasonographic findings 
(biophysical profile, fetal biometry), comorbid diseases, if any, 
previous surgical procedures, hemogram parameters (WBC, 
hemoglobin concentration, NLR, PLR, MPV), postoperative 
blood loss, blood transfusion requirement, number of 
postoperative hospitalization days, maternal/fetal mortality 
rates, and neonatal demographics and outcomes (gestational 
age at birth, birth weight, Apgar scores, neonatal complications, 
admission rates and length of stay in neonatal intensive care 
unit) were reported and compared between two groups.
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Statistical analysis

Before the data analyses, all data were checked to detect 
anomalies and inaccuracies. Normality was tested using 
the Kolmogorov-Smirnov, skewness-kurtosis values, and 
histogram. An independent samples t-test to compare the 
two groups' differences for parametric data for all continuous 
variables. The uterine scar dehiscence rate was calculated by 
dividing the number of patients with dehiscence by the number 
of patients with previous Cesarean sections.

For non-parametric data, the Mann-Whitney U test was used 
to compare the differences between two groups. Differences 
between categorical data were assessed using Fisher’s 
exact test and reported as frequencies and percentages. The 
effects of variables, including NLR, PLR, MPV, hemoglobin 
concentration, WBC, and MPV values and birth weight on 
the group were investigated by logistic regression. Data were 
analyzed using SPSS version 23.0 (IBM Inc., Armonk, NY, USA) 
and a p<0.05 was considered statistically significant.

Results

During the study period 77,081 (100%) deliveries occurred in 
the hospital. Of these, 40,407 (52.4%) were vaginal births, the 
remaining 36,674 (47.6%) were Cesarean sections, and 16,943 of 
the Cesarean sections had a previous Cesarean section history 

(Figure 1). There was a total of 157 uterine scar dehiscences 
and 40 (25.5%) cases were included in the study group after 
exclusions. Forty randomly selected controls were also 
selected. Further, the incidence of uterine scar dehiscence by 
years is presented in Table 1. From 2015 to 2020, the incidence 
of uterine dehiscence ranged from 0.26% to 0.55%.
The results of the comparison between the cases with 
dehisence and the controls are shown in Table 2. The study 
design ensured that age, BMI, and gravidity values were similar 
(p>0.05). In addition to the gestational week, 1st and 5th-minute 
Apgar scores, and fetal presentation were also similar between 
the groups (p>0.05). However, the birth weight of babies 
born in the control group (3397.63±418.15 g) was significantly 
higher than the uterine dehiscence group (3176.25±462.54 g) 
(p=0.028). SIR parameters such as PLR (147.79±54.72% vs. 
132.99±61.24%) and NLR (4.14±1.39% vs. 4.06±1.38%) were 
similar in both groups (p>0.05). Also, there was a similarity 
between the groups in preoperative and postoperative 
hemoglobin values and leukocyte counts (p>0.05). However, 
the control group’s preoperative MPV level was significantly 
higher than the uterine dehiscence group (p=0.049) (Figure 2).
The relationship between the group and the complication 
and blood transfusion volume (units) could not be conducted 
because the chi-square analysis assumptions were not met, 
as seen in Table 3. No complications were detected in 90% of 
the dehiscence group and 97% of the control group. While two 
cases in the dehiscence group needed a blood transfusion, 
transfusion was required in one case in the control group. 
Postpartum hysterectomy was performed in one patient in 
the dehiscence group and respiratory arrest occurred in one 
patient. LR analysis showed variables, including NLR, PLR, 
MPV, hemoglobin concentration, WBC, and MPV values, and 
birth weight had no effect (p>0.05; Table 4).

Discussion

Maternal and fetal outcomes of uterine rupture can include 
both morbidity and mortality. The maternal mortality rate was 
1/500 in the literature, while the reported perinatal mortality rate 
associated with uterine rupture ranged from 5% to 26% (17-19). 

Figure 1. Flow chart of this study

Table 1. Incidence of cases with uterine scar 
dehiscence by year

Year of operation n (%)
Delivery 
number

Incidence

2015 (last half) 10 (6.4) 8239 0.26

2016 20 (12.7) 16358 0.26

2017 41 (26.1) 16201 0.52

2018 32 (20.4) 15260 0.43

2019 38 (24.2) 13978 0.55

2020 (first half) 16 (10.2) 7045 0.50
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Death is most likely to occur in cases of placental separation 
and fetal extrusion (20,21).

A challenging decision the surgeon faces in uterine rupture-
uterine scar dehiscence is whether the repair of rupture can be 
facilitated or urgent hysterectomy should be necessary for life-
saving measures (21). It should be noted that Vaginal Birth after 
Cesarean Section has become more popular, particularly in the 
setting of increased cesarean rates worldwide, leading to an 
increased risk for maternal, fetal, and neonatal complications. 
Thus, useful predictive tools are needed to determine if a 
patient can undergo a trial of labor after cesarean safely. 
Ultrasonography has been used widely to predict uterine 
scar rupture. A relationship between the scar thicknesses 

as measured by sonography and the scar rupture risk was 
reported in some studies (22,23). Unfortunately, an optimal 
scar thickness cut-off value specifically designed for predicting 
increased rupture-dehiscence risk was not established. 
Therefore, cut-off value and management decisions were left 
to clinicians.

Studies have shown that maternal infection-inflammation 
may be associated with uterine scar dehiscence (3). There 
are many recent studies about NLR and PLR as useful 
inflammation markers. Some studies were conducted to 
predict whether these markers were related to pregnancy 
outcomes, preeclampsia, and fetal loss (24-26). I addition, MPV 
has been found to be another useful biomarker of inflammation 
(14). There is no previous study conducted to predict uterine 
scar dehiscence with these ratios and MPV, to the best of our 

Table 2. Comparison of obstetric, demographic and hemogram parameters of the groups
Mean ± SD, median (range) or n (%) Uterine dehiscence group Control group p

Age (years)* 28.43±6.05 29.90±4.19 0.209

BMI (kg/m2)* 28.60±3.83 28.83±3.55 0.786

Gravida** 2 (2-6) 2 (2-6) 0.326

Gestational age (weeks)** 38 (36-39) 39 (34-40) 0.137

Preop Hb (g/dL)* 11.69±1.30 11.75±1.15 0.814

Postop Hb (g/dL)* 10.84±1.21 10.95±1.16 0.677

Preop WBC** 951500 (561000-1964000) 853000 (421000-1721000) 0.071

Preop NLR* 4.14±1.39 4.06±1.38 0.802

Preop PLR* 147.79±54.72 132.99±61.24 0.258

Preop MPV* 8.73±0.80 9.13±0.99 0.049

Birth weight (grams)* 3176.25±462.54 3397.63±418.15 0.028

Apgar 1 min** 9 (7-9) 9 (9-9) 0.155

Apgar 5 min** 10 (9-10) 10 (10-10) 0.155

Presentation***
Vertex 39 (97.5) 39 (97.5)

0.753
Breech 1 (2.5) 1 (2.5)

*Independent sample t-test, **Mann-Whitney U test, ***Fisher’s exact test, BMI: Body mass index, Hb: Hemoglobin, WBC: White blood cells, NLR: Neutrophil-
to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, MPV: Mean platelet volume, SD: Standard deviation, min.: Minute

Table 3. Complication and transfusion rates of the 
groups

Uterine 
dehiscence 
group, n 
(%)

Control 
group, n 
(%)

Complication

None 36 (90.0) 39 (97.5)

Maternal blood transfusion 2 (5.0) 1 (2.5)

Respiratory arrest 1 (2.5) 0 (0.0)

Postpartum hysterectomy 1 (2.5) 0 (0.0)

Blood transfusion volume (units) 

None 38 (95) 39 (97.5)

2 1 (2.5) 1 (2.5)

3 1 (2.5) 0 (0.0)

Table 4. Binary logistic regression analysis

Independent 
variables

p OR
95% CI for exp (B)

Baseline Saturated

EFW 0.886 1.000 1.000 1.000

NLR 0.936 1.004 0.907 1.111

PLR 0.664 1.001 0.998 1.004

MPV 0.841 0.995 0.948 1.045

Hb 0.978 0.999 0.963 1.037

WBC 0.693 1.000 1.000 1.000

Dependent Variables: Control & Uterine Dehiscence Groups

Hb: Hemoglobin, WBC: White blood cells, NLR: Neutrophil-to-lymphocyte 
ratio, PLR: Platelet-to-lymphocyte ratio, MPV: Mean platelet volume, OR: 
Odds ratio, CI: Confidence interval
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knowledge.

We investigated whether hemogram parameters associated 
with inflammation can be used as an alternative tool to 
ultrasonography to predict the increased risk of uterine scar 
dehiscence. In the present study, we found the difference in 
MPV values between uterine dehiscence and control groups 
was significant (p=0.049). However, NLR and PLR values 
showed no significant difference.

Conclusion

MPV was found to be the only significant predictor of uterine 
scar dehiscence. Therefore we suggest that MPV may be used 
to predict uterine scar dehiscence in patients with previous 

cesarean delivery. Furthermore, a CBC is easy to carry out, easy 

to evaluate, and affordable compared to other diagnostic tools. 

We hope our paper will stimulate and guide future larger studies. 

We are aware that additional, large, well-designed, randomized 

controlled studies are necessary to confirm our findings.

Acknowledgment: We are grateful to all participants and their 

families who spent their precious time and participated in this 

research program. We are also thankful for the tireless efforts of 

the research team members.

Ethics Committee Approval: The Local Ethics Committee of 

the University of Health Sciences Turkey, Etlik Zübeyde Hanım 

Women’s Health Training and Research Hospital granted its 

approval for the study’s conduct, protocol, and procedures 

(approval number: 14, date: 14.09.2020).

Informed Consent: Informed consent was obtained from 

patients who participated in this study.

Author Contributions: Surgical and Medical Practices: Y.A.R., 

M.L.D.; Concept: Y.A.R., S.Ö., A.A., Y.E.Ü.; Design: Y.A.R., M.L.D., 

Y.E.Ü.; Data Collection or Processing: Y.A.R., E.N.V.; Analysis 

or Interpretation: Y.A.R., E.N.V., S.Ö., H.E.T.; Literature Search: 

Y.A.R., E.N.V., A.A.; Writing: Y.A.R., E.N.V., S.Ö., M.L.D., A.A., 

H.E.T., Y.E.Ü.

Conflict of Interest: No conflict of interest is declared by the 

authors.

Financial Disclosure: The authors declared that this study 

received no financial support.

References

1. Fox NS, Gerber RS, Mourad M, Saltzman DH, Klauser CK, Gupta S, 
et al. Pregnancy outcomes in patients with prior uterine rupture or 
dehiscence. Obstet Gynecol 2014; 123: 785-9.

2. Guise JM, Eden K, Emeis C, Denman MA, Marshall N, Fu RR, et al. 
Vaginal birth after cesarean: new insights. Evid Rep Technol Assess 
(Full Rep) 2010; 191: 1-397.

3. Guise JM, Denman MA, Emeis C, Marshall N, Walker M, Fu R, et al. 
Vaginal birth after cesarean: new insights on maternal and neonatal 
outcomes. Obstet Gynecol 2010; 115: 1267-78.

4. Ofir K, Sheiner E, Levy A, Katz M, Mazor M. Uterine rupture: risk 
factors and pregnancy outcome. Am J Obstet Gynecol 2003; 189: 
1042-6.

5. Hofmeyr GJ, Say L, Gülmezoglu AM. WHO systematic review 
of maternal mortality and morbidity: the prevalence of uterine 
rupture. BJOG 2005; 112: 1221-8.

6. Fogelberg M, Baranov A, Herbst A, Vikhareva O. Underreporting of 
complete uterine rupture and uterine dehiscence in women with 
previous cesarean section. J Matern Fetal Neonatal Med 2017; 30: 
2058-61.

7. Kieser KE, Baskett TF. A 10-year population-based study of uterine 
rupture. Obstet Gynecol 2002; 100: 749-53.

Figure 2. Comparison of NLR, PLR, and MPV levels in control 
and uterine dehiscence groups



Akdaş Reis et al. 
Predicting uterine scar dehiscence 43J Turk Ger Gynecol Assoc 2024; 25: 38-43

8. Silberstein T, Wiznitzer A, Katz M, Friger M, Mazor M. Routine 
revision of uterine scar after cesarean section: has it ever been 
necessary? Eur J Obstet Gynecol Reprod Biol 1998; 78: 29-32.

9. Arbel Y, Finkelstein A, Halkin A, Birati EY, Revivo M, Zuzut M, et al. 
Neutrophil/lymphocyte ratio is related to the severity of coronary 
artery disease and clinical outcome in patients undergoing 
angiography. Atherosclerosis 2012; 225: 456-60.

10. Kang Q, Li W, Yu N, Fan L, Zhang Y, Sha M, et al. Predictive role 
of neutrophil-to-lymphocyte ratio in preeclampsia: A meta-analysis 
including 3982 patients. Pregnancy Hypertens 2020; 20: 111-8.

11. Yildirim M, Turkyilmaz E, Avsar AF. Preoperative Neutrophil-to-
Lymphocyte Ratio Has a Better Predictive Capacity in Diagnosing 
Tubo-Ovarian Abscess. Gynecol Obstet Invest 2015; 80: 234-9.

12. Yavuzcan A, Cağlar M, Ustün Y, Dilbaz S, Ozdemir I, Yıldız E, et al. 
Evaluation of mean platelet volume, neutrophil/lymphocyte ratio 
and platelet/lymphocyte ratio in advanced stage endometriosis 
with endometrioma. J Turk Ger Gynecol Assoc 2013; 14: 210-5.

13. Briggs C. Quality counts: new parameters in blood cell counting. Int 
J Lab Hematol 2009; 31: 277-97.

14. Korniluk A, Koper-Lenkiewicz OM, Kamińska 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.

15. Matowicka-Karna J. Markers of inflammation, activation of blood 
platelets and coagulation disorders in inflammatory bowel 
diseases. Postepy Hig Med Dosw (Online) 2016; 70: 305-12.

16. Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD. Mean platelet 
volume: a link between thrombosis and inflammation? Curr Pharm 
Des 2011; 17: 47-58.

17. Al-Zirqi I, Daltveit AK, Vangen S. Infant outcome after complete 
uterine rupture. Am J Obstet Gynecol 2018; 219: 109.e1-109.e8.

18. Kaczmarczyk M, Sparén P, Terry P, Cnattingius S. Risk factors for 
uterine rupture and neonatal consequences of uterine rupture: 

a population-based study of successive pregnancies in Sweden. 
BJOG 2007; 114: 1208-14.

19. Wen SW, Huang L, Liston R, Heaman M, Baskett T, Rusen ID, et al. 
Canadian Perinatal Surveillance System. Severe maternal morbidity 
in Canada, 1991-2001. CMAJ 2005; 173: 759-64.

20. Bujold E, Gauthier RJ. Neonatal morbidity associated with uterine 
rupture: what are the risk factors? Am J Obstet Gynecol 2002; 186: 
311-4.

21. Leung AS, Leung EK, Paul RH. Uterine rupture after previous 
cesarean delivery: maternal and fetal consequences. Am J Obstet 
Gynecol 1993; 169: 945-50.

22. Sarwar I, Akram F, Khan A, Malik S, Islam A, Khan K. Validity Of 
Transabdominal Ultrasound Scan In The Prediction Of Uterine Scar 
Thickness. J Ayub Med Coll Abbottabad 2020; 32: 68-72.

23. Singh N, Tripathi R, Mala YM, Dixit R. Scar thickness measurement 
by transvaginal sonography in late second trimester and third 
trimester in pregnant patients with previous cesarean section: does 
sequential change in scar thickness with gestational age correlate 
with mode of delivery? J Ultrasound 2014; 18: 173-8.

24. Christoforaki V, Zafeiriou Z, Daskalakis G, Katasos T, Siristatidis C. 
First trimester neutrophil to lymphocyte ratio (NLR) and pregnancy 
outcome. J Obstet Gynaecol 2020; 40: 59-64.

25. Aslan MM, Yeler MT, Yuvacı HU, Cerci IA, Cevrioğlu AS, Ozden S. 
Can the neutrophil-to-lymphocyte ratio (NLR) predicts fetal loss in 
preeclampsia with severe features? Pregnancy Hypertens 2020; 22: 
14-6.

26. Zheng WF, Zhan J, Chen A, Ma H, Yang H, Maharjan R. Diagnostic 
value of neutrophil-lymphocyte ratio in preeclampsia: A PRISMA-
compliant systematic review and meta-analysis. Medicine 
(Baltimore) 2019; 98: e18496.


