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ABSTRACT

Introduction: Cesarean section delivery is one of the most common abdominal surgeries performed on women and saves the
lives of both mother and fetus in many complicated cases.

Aim: The aim of this study was early identification of post-cesarean section complications through various imaging studies.

Methods: This was a retrospective cohort study conducted on the patients who were admitted for post-cesarean-section com-
plications and underwent different imaging studies from January 2020 till November 2020. Our study group comprised of 140
women who had undergone elective or emergency C-sections and developed complications for which imaging was imperative.

Result: Among the 140 Post C-Section patients which were sent for emergency USG abdomen or CT and even MRI in some
cases, it was observed that complications were higher among emergency C-Section patients (60.7%) than elective C-section
patients(28.5%). These patients had developed various symptoms after C-sections and were sent for imaging studies. It was
observed that endometritis was the most common complication secondary to retained products of conception followed by a
wound infection.

Conclusion: The rate of increase of Cesarean section assisted deliveries have resulted from an increased rate of complica-
tions with infection seen as the most common (36%) complication among which Endometritis (20%) seen as the most common
imaging finding.

Key Words: Cesarean section, Rates, Complications, Abnormal imaging features, Postpartum haemorrhage, Endometritis,
Retained products of conception

INTRODUCTION thrombosis/thrombophlebitis with an overall rate of 14.5%.

Infection is the commonest among these with Endometri-

Cesarean deliveries are necessary surgical procedures inthe ¢ being the most common (6.6%), followed by wound
advent of pregnancy and delivery complications.' Although jnfection (1.6%).5 Severe complications like uterine rup-
the rise of caesarean deliveries is associated with reduced  ;re are uncommon. &7 Patients who are anaemic or obese
maternal and infant mortality in high risk groups, butrecent . had increased duration of labour or prolonged ruptured
evidence suggests that cesarean rates beyond 15% thresh- 1 obranes are predisposed to postoperative morbidity.®
old given by WHO, may lead to increased perinatal mor-  pytients may complain of intermenstrual bleeding, pelvic
tality and morbidity.>* In one cross-sectional study done in o abdominal pain as symptoms of healed cesarean delivery
India, of 699 686 adolescent girls and women aged 15049 gcar There is a relative increased chance of retained prod-
years, the cesarean birth rate was 17.29%( higher than the ¢ of conception, placenta accrete, cesarean scar ectopic
WHO threshold of 15%) in 2010 through 2016, with vari- 5 eonancy, malpositioned intrauterine devices(IUDs), and
ations ranging from 3% to 70% according to regions and  epdometriosis in successive pregnancies in such patients.
socioeconomic groups.* The most common acute post-CS  o,10,11 Imaging modalities used to evaluate such chronic

complication, that are encountered, included; infections, complications include US, Sono-hysterography, magnetic
hematomas, uterine dehiscence and rupture, pelvic vein  oconance imaging, and occasionally CT.
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The normal postprocedural findings (Table 1) should be dif-
ferentiated from early significant complications such as hae-
matomas, infections, abscesses, uterine dehiscence and rup-
ture, and pelvic thrombophlebitis. Patients usually present
with fever, decreased hematocrit value, heavy vaginal bleed-
ing, pelvic pain in the post-procedural period prompt for im-
aging studies. '*"In the emergency setting ultrasonography
(US) and computed tomography (CT)remain the mainstay
imaging modality, while Magnetic resonance (MR) is lim-
ited in terms of acquisition time and availability.

AIM

The aim of this study was early identification of complica-
tions that developed after Cesarean section assisted deliver-
ies and differentiate normal imaging findings from abnormal.

MATERIALS AND METHODS

Study design

This retrospective cohort study was done on patients who
were admitted for post-procedural complications and sent
for imaging studies from Jun 2020 to November 2020. The
study was conducted in SMHS Srinagar, which is a govern-
ment tertiary care hospital.

Participants and inclusion/exclusion criteria
This study included 140(n=140) patients who developed
symptoms like fever, heavy vaginal bleeding or odorous
discharge, severe abdominal pain, deranged blood counts,
reduced hematocrit after cesarean section delivery. These
patients were sent for Usg or CT abdomen and in some dis-
putable diagnostic cases for MRI abdomen for identification
of complications.

The inclusion criteria was determined as being between the
age of 20 to 45 years , not having undergone other abdominal
surgery and the patient data being complete.

The patients who gave births under 20 weeks of gestation or
500g were excluded from this study .

Data formulation

140 patients met the required criteria. They were divided in
two main groups, those who had emergency C-Section(group
1) and those who underwent elective procedures (group 2).
Then it was categorized into the following sections,(a) accord-
ing to abnormal imaging findings like overtly enlarged uter-
ine size, features of endometritis, pelvic haematoma (bladder
flap, Subfascial haematoma), pelvic collection, uterine de-
hiscence or rupture, retained products of conception, morbid-
ity adherent placenta ;(b)according to demographic data i.e,
maternal age, BMI, parity and gravidity; (c) clinical features

like puerperal pyrexia, abnormal vaginal bleeding, odorous
vaginal discharge ; (d)Finally the imaging characteristics were
compared with the clinical picture and in some cases surgical
intervention for relevance and standardization.

Ethical approval

Their authors faced no ethical issue while conducting this
study. Also, all the identifiable variables were removed from
this study to safeguard the privacy and confidentiality of the
participants.

Statistical method

The data were coded, checked and entered into the Statistical
Package for Social Sciences version 22 (IBM Corp, Armonk
). Categorical variables, including, imaging features, clini-
cal features, mode of CS, type of anaesthesia, type of inci-
sion, and complications were described using frequencies.
Continuous variables, including maternal age, body height,
body weight, parity, gravidity, GA at delivery were described
using mean and standard deviation (SD). Chi-Square and in-
dependent t-tests were used to assess the association between
the variables of the study. For all statistical tests, p-values <
of 0.05 were considered significant.

RESULTS

The hospital records were reviewed and about 850 patients
underwent cesarean section from June 2020 to November
2020 among which 140 patients developed various com-
plications (16.4%). Two study groups were made, group 1,
which underwent emergency C-Section (n=95) and group 2
which had elective C-sections (n=45).

Accordingly, the groups were distinguished based on abnor-
mal imaging findings(table 2) and it was found that infection
was overall the most common complication in both groups
particularly endometritis with p-value of less than <0.001
followed by wound infection. Among pelvic haematomas
subfascial haematoma was more prevalent in group 1(10.5%)
(as they usually undergo longitudinal incisions ) than group
2(8.8%).Additionally uterine dehiscence and rupture were
seen rarely in both the groups with p values of <0.001 and
<0.042 respectively.

Among other complications like the retained products of
conception and ovarian thrombosis, significant variations
were not observed. (Figure 5).

Moreover, 10 patients (10.5%) among group 1 and 5 pa-
tients (11%) among group 2 showed normal imaging features
(table 1). (Figure 1,2).

The demographic data [Table 3] was extrapolated in between
the two groups and it was observed that females who had
prenatal comorbidities like obesity and Increased maternal
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age had more frequency of post-procedural complications
showing a p-value of <0.009 and <0.476 respectively. Also,
group 1 showed higher percentages of females with GDM
(20%) and PROM (10.5%) compared to group 2 with 8.8%
and 6.6% respectively in the given categories. Since the par-
ticipants were admitted with clinical features of post-cesar-
ean section complications it was observed puerperal pyrexia
was the most common symptom seen, 16.8 % and 15.5% in
groups 1 and 2 respectively followed by abnormal or odor-
ous vaginal discharge.

Finally, the imaging characteristics were interpreted in the
context of the clinical picture and in some cases with surgical
findings like in pelvic haematomas or collections requiring
surgical intervention. It was observed that bladder flap hae-
matomas which were more than 5 cm where associated with
uterine dehiscence and rupture. (Figure 3,4) Accordingly,
among group 1 (7.3%) ,group 2(6.6%) required surgical
evacuation. Also, endometritis which was the most common
complication seen in both groups secondary to RPOC (17%)
required evacuation and curettage. Uterine rupture and de-
hiscence were difficult to differentiate on CT alone due to
imaging findings overlap and required additional MRI study.

DISCUSSION

Cesarean section is an important abdominal surgical pro-
cedure showing an increased rate throughout the world .'
Thus, it becomes important for the radiologists to be able
to identify normal post-C-Section imaging findings from
abnormal ones and interpret data in the context of clinical
picture for proper patient management.'>'>

This retrospective study was aimed at identifying imaging
characteristics of complications in Cesarean section and their
prevalence in emergency and elective procedures

The study group helped to determine the relative frequency
of different complications and their associated findings in
the context of an appropriate clinical picture.

USG abdomen and CT abdomen with contrast-enhanced
studies showed that endometritis was the most common
complication observed( 20%) in the study group. Also, it was
associated with puerperal pyrexia and abnormal vaginal dis-
charge (14%) as the frequent clinical symptom. The severe
complications of uterine dehiscence (9.6%), and uterine rup-
ture (4.3%) were rare and had overlapping imaging features
in many cases (2.2%). MRI helped to distinguish the two
entities by showing intact serosal layer in uterine dehiscence
(1.4%).

The demographics demonstrated that prenatal comorbidities
especially high maternal age, obesity and having GDM in-
creased the rate of complications by predisposing to emer-
gency C-Sections in various settings and has a p-value of

<0.476, <0.009, <0.029 respectively. High parity, with a
history of previous Cesarean sections, increased complica-
tions especially RPOC (17%) and morbidly adherent pla-
centa (0.5%) in these patients. The patients who had isolated
finding of bladder flap haematoma <5 cm(4.5%) were fol-
lowed by repeated imaging and showed resolution of symp-
toms and regression of haematoma over time . However, pa-
tients with large hematomas or associated pelvic infections
required further surgical interventions and in some cases
(1.2%) emergency postpartum hysterectomies. Patients with
the imaging features of gonadal or pelvic vein thrombosis
(8.5%) presented with pelvic pain (4.3%), abnormal vaginal
discharge (7.9%) and were managed conservatively unless
associated with necrosis. The study showed that 10.5 % of
participants with post-procedural symptoms had normal im-
aging features.

Interpretation of certain imaging findings like large bladder
flap haematoma and subfascial hematoma with pelvic col-
lections prompted emergency surgical interventions in some
cases (4.2%). The patients who had endometritis with soft tis-
sue enhancing areas in the endometrial cavity (RPOC,17%)
had to undergo emergency curettage. Some non-statistical
complications like bladder injury, bowel injury were present
in a few but they had an increased p-value of >0.700.

CONCLUSION

The increased C-Section assisted deliveries above the WHO
threshold of 15% is associated with raised complications.
Infections (Endometritis =20%) was the most common
complication observed in both emergency and elective pro-
cedures. Furthermore, prenatal comorbidities like obesity,
high maternal age, GDM predisposed the patients to develop
complications.

Imaging studies can help to promptly identify various com-
plications thereby decreasing maternal mortality and mor-
bidity. However, proper standardization of imaging features
is required which necessitates further studies.
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Table 1:

Normal Findings after cesarean section [8,9]

1. Size of uterus Enlarged and measures up to gx12x14cm(returns to normal
within 6 to 1 weeks)

2. Endometrial thickness <2cm

3. Pelvic haematoma Bladder flap haematoma <4cm in diameter.

4. Air within the endometrial cavity Normal intrauterine finding in asymptomatic women up to
three weeks puerperal period, differential diagnosis is endome-
tritis.

5. Uterine cavity fluid Normal finding in the early period (not to be confused with
RPOC or infection.

Table 2

Clinical Entity with imaging characteristics

1. Endometritis 19(20%) 9(20%) <0.010
(thickened and distended endometrium with fluid, air or debris
and assoc. Contrast enhancement)

2. Wound infection (cesaeresn skin incision site collection 16 (16.8%) 7(15.5%) <0.419
with or without intraperitoneal communication)

3. Bladder flap haematoma (collection between lower uterine 10(10.5%) 5(11%) <0.443
segment and posterior bladder wall with or without perito-
neal/parametrial extension )[fig 3]

4. Subfascial /rectus sheath haematoma (prevesical extra- 10(10.5%) 4(8.8%) <0.237
peritoneal collection posteroir to rectus muscle or within
rectus sheath assoc. with or without skin infection.

I
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5. Uterine Dehiscence (incomplete uterine wall rupture of 5(5.2%) 2(4.4%) <0.001
endometrium and myometrium with intact serosa usually
assoc. with bladder flap haematoma >5cm

6. Uterine rupture 2(2.1%) 1(2.2%) <0.0042
[Fig 4] (complete rupture of uterine wall with endometrial and

peritoneal communication and there may be associated pelvic

haematoma/collection)

7. Ovarian /pelvic vein thrombosis [Fig 5](enlarged tubular 7(7.3%) 5(11%) <0.600
pelvic or ovarian vein with hypodense clot and peripheral
enhancing walls.)

8. Retained products of conception (enhancing soft tissue 16(16.8%) 8(17%) <0.032
mass in endometrial cavity with relative thinning of myome-
trium)
9. Normal Imaging findings. (Table 1)[Fig 1,2] 10(10.5%) 5(1%) <0.504
Table 3:
Demographic characteristics (n=140) values Groupi(n=95) Group 2(n=45) P value
given as mean+/_SD or n(%)
1. Maternal age (years) 32.3+/- 0.45 33 +/- 0.39 <0.476
2. Smoking (numbers/day) 3 (8.3%) 5( 4.3%) <0.395
3. Bodyweight (kg) 68.6 +/- 40 64.3+/- 39 <0.009
4. Gravida 3.6+/-1.2 2.2+/-1.67 <0.001
CLINICAL SYMPTOMS
5. GDM 19( 20%) 4 (8.8%) <0.029
6. PROM 10 (10.5%) 3 (6.6%) <0.624
7. Puerperal pyerexia 16 (16.8%) 7(15.5%) <0.443
8. Abnormal vaginal bleeding/odorous 15 (15.7%) 5 (11%) <0.05
discharge

Figure 2: Normal coronal reformatted CT image of a 7-day
post-CS uterus showing a low attenuation linear area(white
block arrow) in the lower uterine segment in the incision area
and a mild amount of fluid in the pelvic cavity( cross) and mild
fluid in the endometrial cavity (arrow).

Figure 1: Normal post-operative finding of the uterus on the
US, 3rd-day post-CS; thin stripe of an anechoic area(arrow)
and linear echogenic stripes (clots)normally seen in the endo-
metrial cavity in an enlarged uterus with heterogeneous myo-
metrium (cross).
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A B

Figure 3: Normal coronal reformatted CT image of a 7-day
post-CS uterus showing a low attenuation linear area(white
block arrow) in the lower uterine segment in the incision area
and a mild amount of hyperdense fluid in the pelvic cavity(
cross)[bladder flap haematoma] and mild fluid in the endome-
trial cavity

A B

Figure 4: Uterine rupture with pelvic collection in a 37-year-
old following an emergency C-section presenting with heavy
vaginal bleeding and pelvic pain showing a mixed intensity
collection in the anterior aspect of the uterus on T2-W image
(A) communicating with the endometrial cavity (EC) through a
large interruption (block arrow) of the ventral uterine wall. (B)
Post-contrast T1-W images show a linear hypointense area
in the ventral lower uterine wall communicating with the col-
lection.

Figure 5: 40-year-old female who underwent a c-section about
20 days back presented with fever, vomiting and lower abdom-
inal pain. On post-contrast axial and coronal CT images, there
is thrombophlebitis of the right ovarian vein in mid-portion and
appears as enhancing the dilated hypodense tubular structure
of about 4 cm with surrounding fat stranding. There is bilateral
pelvic congestion with engorged enhancing pelvic veins.
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