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Abstract

Background: Cesarean section (CS) is a key obstetric surgery, postoperative wound, uterine incision, and pelvic infections are relatively
common, so clinicians must pay close attention to the prevention and early detection of surgical site infections. To investigate the risk
factors and management strategies for severe uterine incision infections with pelvic abscesses following CS. Methods: We conducted
a retrospective study of CS cases performed at our hospital from January 2018 to December 2023. The observation group included 27
patients who developed severe uterine incision infections and pelvic abscesses postoperatively. Each case was matched with 3 con-
trols (total number = 108) who did not develop these complications, selected from the same source population during the study period.
Results: Univariate logistic regression analysis demonstrated a statistically significant difference in the incidence of chorioamnionitis,
premature rupture of membranes, and preterm delivery between the two groups (p < 0.05). Multivariate stepwise logistic regression
further identified preterm delivery (odds ratio [OR] = 4.084, 95% confidence interval [CI] = 1.261–13.224) and chorioamnionitis (OR
= 4.388, 95% CI = 1.370–14.058) as independent risk factors for severe pelvic abscess. Conclusion: Chorioamnionitis and preterm
delivery are independent risk factors for severe uterine incision infection with pelvic abscess following CS, underscoring the need for
heightened perioperative vigilance and targeted preventive strategies in at-risk patients.
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1. Introduction
Cesarean section (CS) is an important surgical inter-

vention in obstetrics [1]. Due to the special timing of the
procedure, amniotic fluid and blood from the uterine cav-
ity may directly overflow into the abdominal cavity and the
abdominal wall incision during surgery [2]. Postoperative
wound infection is a common postoperative complication
after CS in both developed and developing countries [3].
If other clinical factors exist at the same time, uterine inci-
sion infection and pelvic infection become more likely [4].
Therefore, prevention and timely detection of surgical site
infection of the uterine incision and pelvis are issues that
clinicians must be vigilant about [5]. In this study, we ret-
rospectively analyzed 27 cases of severe uterine incision in-
fection and severe pelvic infection that occurred after CS in
the Women and Children’s Hospital of Ningbo University
and aimed to investigate the risk factors and management
strategies for severe uterine incision infection and pelvic
abscess following CS.

2. Methods
2.1 Study Design and Ethical Considerations

This retrospective study recruited patients from Jan-
uary 2018 to December 2023 at Women and Children’s
Hospital of Ningbo University. This study adhered to the
principles outlined in the Declaration of Helsinki and ob-

tained approval from the Ethics Committee of Women and
Children’s Hospital of Ningbo University (approval num-
ber: NBFE-2025-KY-149). The requirement for written in-
formed consent was waived by the committee due to the
retrospective nature of the study and all data were analyzed
anonymously.

In this study, ‘severe uterine incision infection’ was
diagnosed as an organ/space surgical site infection (SSI)
following CS, based on the United States of America (USA)
Centers for Disease Control (CDC) and Prevention criteria.
[1,2]. The diagnosis required the infection to occur within
30 days post-surgery and met at least one of the follow-
ing conditions: (1) Purulent drainage from the uterine inci-
sion site or pelvic cavity obtained via puncture or drainage;
(2) Isolation of microorganisms from aseptically collected
fluid or tissue cultures from the pelvic cavity; (3) Evidence
of an abscess or infection at the uterine incision site or in
the pelvic cavity confirmed by direct examination, reoper-
ation, histopathology, or radiological imaging (e.g., ultra-
sound or computed tomography (CT)); (4) A diagnosis of
organ/space SSI made by the attending surgeon or physi-
cian.

Exclusion criteria:
(1) Pre-existing non-genital tract infections (such as

pneumonia);
(2) Incomplete medical records.
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Fig. 1. Flow diagram of patient selection.

All patients were delivered by CS and relevant infor-
mation was retrospectively collected. A total of 27 women
experienced the complication of severe pelvic infection af-
ter CS and formed the observation group with 81 CS cases
with uneventful postoperative courses during the same pe-
riod making up the control group, with no incision infection
in the latter. Controls were matched to cases at a 1:3 ratio
based on age (±2 years) and gestational age to minimize
potential confounding factors. Intraoperative and postop-
erative complications were investigated, and outcome data
were obtained by telephone follow-up.

2.2 Observation Data
Based on literature review, potential risk factors were

identified, including age of mother, body mass index
(BMI), gravidity, parity, abortion, previous cesarean sec-
tion, preterm birth (<37 weeks), premature rupture of
membranes, twin pregnancy, hypertensive disorders com-
plicating pregnancy, gestational diabetes mellitus, placen-
tal abruption and chorioamnionitis. The diagnoses of
chorioamnionitis and preterm labor were made according
to the relevant criteria in the 10th edition of Obstetrics and
Gynecology [6].

2.3 Treatments
(1) Conservative treatment consisted of the standard

management of pelvic abscess according to both domes-
tic and international authoritative guidelines, including the
Chinese “Guidelines for the Diagnosis and Treatment of
Pelvic Inflammatory Disease (2019 revised edition)” [7].

(2) Surgical treatment for cases where conservative
measures failed mainly involved debridement and drainage
of the infected tissues. For pelvic abscess, drainage was
performed via the posterior fornix of the vagina or through
an abdominal incision.

2.4 Statistical Methods
Statistical analyses were performed using SPSS for

Windows, Version 20.0 (Armonk, NY, USA: IBM Corp.).
The normality of continuous variables was assessed using
the Shapiro-Wilk test. Normally distributed data are pre-
sented as mean ± standard deviation and were compared
using the independent samples t-test. Non-normally dis-
tributed data are presented as median (interquartile range)
and were compared using the Mann-Whitney U test. Cate-
gorical data were presented as frequencies (percentages),
and comparisons were performed using the Chi-squared
(χ2) test or Fisher’s exact test, as appropriate. Univariate lo-
gistic regression was first used to evaluate the associations
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Table 1. Demographic and characteristics of the patients prior to cesarean section.
Clinical parameters Control patients (n = 81) Case patients (n = 27) p value

Age of mother (years) 30.4 ± 5.3 28.8 ± 4.6 0.145
BMI (kg/m2) 26.5 ± 3.5 27.4 ± 4.6 0.274
Gravidity, n (%) 0.088

≤2 51 (63.0%) 19 (70.4%)
3–4 25 (30.9%) 6 (22.2%)
≥5 5 (6.1%) 2 (7.4%)

Parity, n (%) 0.677
≤2 57 (70.4%) 21 (77.8%)
≥3 24 (29.6%) 6 (22.2%)

Abortion, n (%) 0.652
≤2 72 (88.9%) 22 (81.5%)
≥3 9 (11.1%) 5 (18.5%)

Previous cesarean section, n (%) 23 (28.4%) 10 (37.0%) 0.370
Preterm birth (<37 weeks), n (%) 11 (13.6%) 13 (48.1%) 0.021
PROM, n (%) 8 (9.88%) 7 (25.9%) 0.035
Twin pregnancy, n (%) 5 (6.2%) 5 (18.5%) 0.116
Hypertensive disorders complicating pregnancy, n (%) 9 (11.1%) 4 (14.8%) 0.609
GDM, n (%) 16 (19.8%) 8 (29.6%) 0.278
Placental abruption, n (%) 12 (14.8%) 7 (25.9%) 0.185
Chorioamnionitis, n (%) 7 (8.6%) 10 (37.0%) 0.001
Data are shown as n (%), mean± standard deviation, as appropriate; BMI, bodymass index; PROM, Premature Rupture
of Membranes; GDM, gestational diabetes mellitus.

between potential risk factors and the outcome. A stepwise
selection procedure was used for the multivariate logistic
regression, with the entry criterion set at p < 0.1 and the
removal criterion set at p > 0.15. The results of the regres-
sion analyses are expressed as odds ratios (ORs) with 95%
confidence intervals (CIs). A two-sided p value< 0.05 was
considered statistically significant.

3. Results
During the study period, a total of 11,671 pregnant pa-

tients underwent CS, of whom 0.231% (27/11,671) were di-
agnosed with severe uterine incision infection (Fig. 1).

Table 1 presents the demographic and clinical charac-
teristics of all study participants.

There were no statistically significant differences be-
tween the 2 groups in terms of maternal age, body mass
index, gravidity, or parity (p > 0.05). The 27 cases of se-
vere uterine incision infection and pelvic abscess were des-
ignated as the observation group, while 81 cases without
these complications served as the control group.

Univariate logistic regression analysis revealed that at
the α = 0.05 significance level, there were statistically sig-
nificant differences between the 2 groups with respect to
chorioamnionitis and preterm delivery (p < 0.05). See Ta-
ble 2.

A stepwise selection procedure was used for the mul-
tivariate logistic regression, with the entry criterion set at
p < 0.1 and the removal criterion set at p > 0.15. It was
found that preterm delivery and chorioamnionitis were risk

factors for the development of severe pelvic abscess. See
Table 3.

Follow-Up

Among the 27 cases of severe uterine incision infec-
tion and pelvic abscess, all patients were initially man-
aged with antibiotics as conservative treatment, and 20 re-
sponded successfully. The remaining 7 required surgery;
all of these were complicated by poor healing of the ab-
dominal incision. Five cases improved after the placement
of an abdominal cavity drainage tube via the abdominal in-
cision. One patient underwent secondary suturing of the
abdominal incision, but continued to have fever postoper-
atively and recovered after further posterior fornix abscess
drainage. Another patient developed a uterine-abdominal
wall fistula, and after changing dressings at the abdominal
incision and administration of gonadotropin-releasing hor-
mone (GnRH) analogues to suppress ovarian function and
menstruation for 2–3 months, hysterosalpingography indi-
cated closure of the uterine fistula.

4. Discussion
During the 5-year study period, 11,671 patients un-

derwent CS, among whom 27 (0.231%) developed postop-
erative pelvic abscess. The results of this study indicated
that chorioamnionitis was a significant risk factor for severe
uterine incision infection and pelvic abscess (OR = 4.388,
95%CI = 1.370–14.058), which is consistent with the report
by Dotters-Katz et al. [8]. Preterm birth (OR = 4.084, 95%
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Table 2. Univariate logistic regression analysis to identify predictors of pelvic abscess in women.
Characteristics Coefficient (β) ORa 95% CI p valuea

Age of mother (years) –0.148 0.868 0.744–1.008 0.314
BMI (kg/m2) 0.471 1.590 0.780–3.235 0.402
Gravidity, n (%) –0.562 0.561 0.330–0.967 0.286
Parity, n (%) –0.112 0.891 0.241–3.359 0.677
Abortion, n (%) 0.910 2.467 0.510–11.948 0.677
Previous cesarean section, n (%) –1.451 0.239 0.048–1.160 0.481
Preterm birth (<37 weeks), n (%) 1.931 3.582 1.022–12.560 0.020
PROM, n (%) –0.379 0.704 0.100–4.680 0.152
Twin pregnancy, n (%) 1.150 0.210 0.532–1.602 0.302
Hypertensive disorders complicating pregnancy, n (%) –0.959 0.377 0.056–2.594 0.677
GDM, n (%) 1.229 3.420 0.704–16.647 0.402
Placental abruption, n (%) –2.510 0.084 0.006–1.117 0.344
Chorioamnionitis, n (%) 1.279 3.612 1.370–12.300 0.013
Constant –6.238
ORa, adjusted odds ratio; CI, confidence interval; BMI, body mass index; p valuea, adjusted p value.

Table 3. Multiple regression logistic to identify the risk
factors for pelvic abscess in women.

OR 95% CI p value

Chorioamnionitis (yes) 4.388 1.370–14.058 0.013
Preterm birth (<37 weeks) 4.084 1.261–13.224 0.020
OR, odds ratio; CI, confidence interval.

CI = 1.261–13.224) was also a risk factor for poor uterine
incision healing. Perhaps, in this at risk population, women
with chorioamnionitis and preterm birth are somehow pre-
disposed to developing postpartum morbidity secondary to
infection.

Clinical chorioamnionitis is a syndrome characterized
by maternal and fetal signs of local and systemic inflam-
mation, primarily resulting from intraamniotic infection or
sterile intraamniotic inflammation [9,10]. This study iden-
tified chorioamnionitis as a significant risk factor for severe
uterine incision infection and pelvic abscess. In general,
the normal female vagina possesses innate defense mech-
anisms against exogenous pathogens [11]. Under normal
circumstances, pregnancy and childbirth do not elevate the
mother’s risk of infection. Infection occurs when the bal-
ance between host immunity and the virulence or burden of
pathogens is disrupted. During delivery or surgical proce-
dures, certain pathogens may proliferate excessively, lead-
ing to chorioamnionitis and subsequent severe complica-
tions such as uterine incision infection and pelvic abscess
[12]. According to a study by Dotters-Katz et al. [8],
among 213 women with clinical chorioamnionitis who un-
derwent cesarean delivery, 32 (15%) developed surgical
site infections [13]. Nevertheless, effective management
of clinical chorioamnionitis requires an index of suspicion,
timely diagnosis, prompt antibiotic administration, and ex-
pedited delivery, all of which are crucial to mitigating po-
tentially severe maternal and neonatal outcomes [14,15].

This study has demonstrated that preterm birth is
primarily caused by infection (OR = 4.084, 95% CI =
1.261–13.224). AlthoughCSwas associatedwith improved
neonatal outcomes, there was increased short-term mater-
nal morbidity in this group [16,17]. Horowitz et al. [18]
reported that maternal morbidity was increased with CS in-
cluding longer hospital stay (p < 0.001), higher postpar-
tum hemorrhage (p < 0.001) and wound infection rates
(p = 0.034) as compared to vaginal delivery for singleton
with preterm delivery. Therefore, in clinical cases present-
ing with preterm labor or fever, the potential occurrence of
postpartum infection should be closely monitored.

Limitations

This study has several limitations. First, it is a retro-
spective study conducted at a single center. Second, the
sample size was relatively small, which was particularly
evident when subgroup analyses were performed. Third,
although known confounding factors were adjusted for us-
ingmultivariate analysis, some potential and important con-
founders were not included in the analysis. These factors
include, but are not limited to, specific surgical techniques
(such as skin-to-skin operative time), the timing of antibi-
otic prophylaxis, and the assessment and documentation of
intraoperative blood loss. These unmeasured factors may
have influenced the study outcomes, and therefore, the as-
sociations observed could have been affected by these resid-
ual confounders. Future studies with larger sample sizes
and multicenter, prospective designs are warranted to fur-
ther validate and refine these findings.

5. Conclusions
In conclusion, in our study chorioamnionitis and

preterm birth are independent risk factors for severe uterine
incision infection and pelvic abscess after CS. Therefore,
high vigilance, proactive preoperative optimization, and
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targeted prophylactic antibiotic regimens should be consid-
ered for these at risk populations to mitigate postoperative
morbidity secondary to infection.
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