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Abstract
Introduction. The most common major abdominal surgery in women is caesarean section. Despite being a safe
procedure, a variety of complications, both acute and chronic, can occur. About 14.5% of caesarean sections
result in complications. Infection followed by postpartum haemorrhage is the most frequent complication. Imaging
modalities such as ultrasonography and multidetector computed tomography are often used in the evaluation of
suspected uncommon post-caesarean complications. Computed tomography has been found to be a good initial
modality for assessing acute postoperative complications after caesarean delivery.
The objective of the research was to evaluate the imaging findings and the characteristic visual manifestations
of atypical acute complications of caesarean section, other than common complications such as postpartum
haemorrhage, wound infection, etc.
Materials and Methods. This prospective study was carried out at the Department of Radiodiagnosis and
Imaging, Government Medical College, Srinagar from June 2019 to February 2020 in collaboration with the De-
partment of General Surgery and Gynaecology and Obstetrics of the Sher-i-Kashmir Institute of Medical
Sciences. All patients with suspected complication in the immediate post-caesarean period were evaluated with
contrast-enhanced multidetector computed tomography.
Results. Out of 427 patients who underwent caesarean section, 25 patients were suspected of having uncommon
acute complications. Out of 25 patients evaluated for suspected immediate post-caesarean complication, only 5
patients had bladder flap hematoma, 8 patients were diagnosed with uterine dehiscence, 6 patients had uterine
rupture, 3 patients suffered from ureteral injury, 1 patient had gossypiboma, 2 patients developed pelvic sepsis.
Conclusions. Multidetector computed tomography plays an important role in detection and confirmation
of multiple acute complications after caesarean delivery and can also help in guiding the management of
complications as well.
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Problem statement and analysis of the
latest research

The most common major abdominal surgery in women is cae-
sarean section. Its highest rate is in Brazil (43.9%) and the low-
est one is in Africa (3%-5%) [1–3] with a reported global
estimation of 15% [4]. Various indications for caesarean

section include fetal malpresentation and distress, labour dys-
tocia, multiple pregnancy, patient’s, or physician’s prefer-
ence [5]. Despite being a safe procedure, a variety of com-
plications, both acute and chronic, can occur. Various acute
complications of caesarean section are pelvic hematomas,
pelvic abscesses, uterine dehiscence or rupture, pelvic throm-
bophlebitis. About 14.5 % of caesarean sections result in

https://doi.org/10.21802/gmj.2021.2.7


Multidetector Computed Tomography Evaluation of Uncommon Acute Post-Caesarean Section Complications — 2/6

complications [6]. Infection followed by postpartum haem-
orrhage is the most frequent complication. The increase in
the number of complications is due to an increase in the num-
ber of emergency caesarean sections, as well as sections per-
formed by residents rather than by experienced senior doctors
and lifestyle changes with an increased incidence of obesity
which acts as a risk factor that predisposes patients to post-
operative complications. Multiple caesarean sections, uterine
hypoplasia, history of previous uterine operations such as
myomectomy are known to be the risk factors for uterine
rupture [7]. Other risk factors include anaemia, especially in
developing countries, prolonged rupture of the membranes
and prolonged labour prior to surgery which increase the risk
of endometritis. Imaging modalities such as ultrasonography
(USG) and multidetector computed tomography (MDCT) are
often used in the evaluation of suspected uncommon post-
caesarean complications. It is often very difficult to differenti-
ate between the normal and abnormal pelvic imaging findings
in the immediate postoperative period. Various studies have
been carried out to describe the normal and abnormal com-
puted tomography (CT) findings of the female pelvis after cae-
sarean section [4, 8–11]. Although CT has previously been
found to be useless for uterine in uterine dehiscence, with
the use of multiplanar reconstruction, especially in the sagittal
plane, CT has proven to be good initial modality for assess-
ing acute postoperative complications of caesarean section.
MDCT can rapidly and comprehensively visualise surgically
altered anatomy and triage the varied spectrum of possible
complications [12]. Magnetic resonance imaging (MRI) may
be required in doubtful cases of uterine dehiscence due to
increased soft tissue resolution and better ability to visualize
the serosa.

The objective of the research was to evaluate the imag-
ing findings and the characteristic visual manifestations of
uncommon acute complications of caesarean section, other
than common complications such as postpartum haemorrhage,
wound infection, etc.

Materials and Methods
This study was prospective and was carried out at the De-
partment of Radiodiagnosis and Imaging, Government Med-
ical College, Srinagar from June 2019 to February 2020 in
collaboration with the Department of General Surgery and
Gynaecology and Obstetrics of the Sher-i-Kashmir Institute
of Medical Sciences (SKIMS). About 427 caesarean sections
were performed from June 2019 to February 2020 at the De-
partment of Gynaecology and Obstetrics, SKIMS. Out of 427
patients, 25 patients with suspected uncommon post-caesarean
complications that could be detected by CT were included in
the study.

Surgical Technique
After performing a Pfannenstiel incision, opening the fascia
and separating the rectus muscles, assess into the peritoneum
is gained. The Pfannenstiel incision is associated with less

pain and loss of blood [1, 13, 14]. Thereafter, a space between
the bladder and the uterus is created by incising the peritoneal
reflection covering the uterus. This is followed by low trans-
verse incision in the myometrium. Transverse incision is
associated with lower rate of complications as compared to
vertical incision. Vertical incision is associated with increased
risk of rupture [1, 14]. After delivering a newborn and pla-
centa, suture is used to close the myometrium followed by
fascial and skin closure.

CT Protocol
All patients with suspected complication in the immediate
post-caesarean period were evaluated with contrast-enhanced
MDCT. After baseline investigation, non-contrast images of
the abdomen and pelvis were acquired followed by portal
venous phase images at 45 to 60 seconds following the intra-
venous injection of 100 ml of non-ionic low-osmolar contrast
agent (omnipaque).

Statistics
Categorical variables were described in terms of frequency,
percentage and mean.

Results and Discussion
The mean age of women undergoing caesarean section was
27.5 years. Sixteen patients had a history of one caesarean
delivery, 7 patients had a history of two caesarean deliveries,
two patients had no history of surgery. Out of 16 patients
with a history of one caesarean delivery, one patient had his-
tory of myomectomy. Frequency and percentage of various
complications in 25 patients were as follow (Table 1).

Table 1. Distribution of various complications in study
patients.

Complications No. of patients Percentage
Bladder flap hematoma 5 20%
Uterine dehiscence 8 32%
Uterine rupture 6 24%
Ureteral injury 3 12%
Gossypiboma 1 4%
Pelvic sepsis 2 8%
Total 25 100%

The various imaging features of post-caesarean complica-
tions were as follows:

Bladder Flap Hematoma
Bladder flap hematomas rarely occur after lower segment
caesarean sections. Bladder flap hematoma is a collection
of blood between the urinary bladder and the lower uterine
segment. On USG, hematoma is seen as a hyperechoic col-
lection in the uterine-vesical space. On non-contrast CT with
the mean attenuation of 40-70 HU, hematoma is hyperdense.
Hematomas less than 4 cm in size are common in up to 50%
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Figure 1. CT images showing acute post-caesarean section complications.

A - Sagittal contract CT showing a non-enhancing collection along the posterior bladder wall consistent with bladder flap hematoma in a
post-caesarean patient.

B - Axial non-contract CT showing a hyperdense collection along the posterior bladder wall consistent with bladder flap hematoma in a
post-caesarean patient.

C - Axial post-contrast CT images showing focal incomplete discontinuity of the myometrium consistent with uterine dehiscence in a
post-caesarean patient.

D - Axial post-contrast CT images showing focal complete discontinuity of the myometrium with continuity between the endometrial cavity
and parametrial collection consistent with uterine rupture in a post-caesarean patient.

E - Sagittal post-contrast CT images showing focal complete discontinuity of the myometrium with continuity of the endometrial cavity and
parametrial collection consistent with uterine rupture in a post-caesarean patient.

F - Axial CT showing multiple gas accumulations in the pelvis consistent with postpartum abscesses.

G - Contrast-enhanced CT showing a well-defined area with air foci suggestive of an abscess with left-sided enhancing tubular structure
suggestive of pyosalpinx.

H - Axial and sagittal non-contrast CT revealing the evidence of thick-walled, well-defined lesion with internal mottled air foci just beneath
the caesarean scar and lost fat planes with gut suggestive of gossypiboma.
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of patients [15]. On CT, infected hematoma may present as
a peripherally enhancing collection with internal air foci, with
or without multiple internal septa, located in the expected re-
gion of simple bladder flap hematoma. In our study, 5 patients
had bladder flap hematoma. Three out of 5 patients were
treated by conservative management, one patient underwent
percutaneous drainage after hematoma liquefaction, and one
patient needed hematoma evacuation. Fig. 1A and 1B show
a non-enhancing hyperdense collection between the uterus
and bladder. One patient had hematoma measuring more than
4 cm and surgical evacuation was needed.

Uterine Dehiscence/Uterine Rupture
Uterine dehiscence occurs secondary to an incomplete rup-
ture of the uterine wall involving the endometrium and my-
ometrium with sparing the overlying serosa (Fig. 1C) [4].
It is often confused with normal post-caesarean appearance.
There is also a fine difference between uterine dehiscence and
rupture. Free fluid, bladder flap hematoma, pleural effusion,
bowel dilatation, and liver abscess are described as associated
signs [4]. Under appropriate clinical conditions, bladder flap
hematoma > 5, or large pelvic hematomas, raise suspicion for
uterine dehiscence [4]. Uterine myometrial discontinuity gas
is a normal post-operative finding. Visualization of uterine my-
ometrial discontinuity gas on CT is not associated with febrile
morbidity, caesarean characteristics, and trial of labor after
caesarean results [16]. Focal disruption of the myometrium,
the presence of gas containing track from the endometrium
to the parametrium, and the addition of haemaperitoneum
are imaging findings that typically provide the diagnosis of
uterine rupture (Fig. 1D, 1E) [4, 11]. In our study, all cases
of uterine rupture needed repeated laparotomy followed by
repair, while most cases of uterine dehiscence were managed
conservatively.

Pelvic Sepsis
Pelvic abscess occurs secondary to superimposed infection
of a pelvic or bladder flap haematoma. On CT, an abscess is
seen as a well-defined peripherally enhancing fluid attenuation
lesion, with or without internal septations, containing varying
amounts of internal echoes and gas (Fig. 1F, 1G). The presence
of gas secondary to gas-producing organisms causes ring-
down artefacts, leading to appearance of internal echoes with
dirty posterior shadowing on ultrasound [4]. In our study,
all patients with pelvic sepsis were treated by percutaneous
drainage and appropriate antibiotic coverage.

Ureteral Injury
Ureteral injury is less frequent than bladder injury and goes un-
noticed during caesarean section [17]. Rajasekar and Hall [17]
reported that all bladder injuries were noted intraoperatively,
whereas only 1 out of 4 ureteral injuries were noticed dur-
ing the procedure as it co-existed with bladder injury. Other
sources state that 70% of ureteral injuries remained unde-
tected intraoperatively [18]. On CT imaging, ureteral injury
can present with urinoma in the pelvis with contrast leakage

on delayed phase imaging. In our study, all patients with
ureteral injury were treated with percutaneous nephrostomy
followed by ureteral stenting to allow for ureteral repair.

Gossypiboma
Retained surgical items (RSIs) are uncommon complication
with the lowest incidence; however, they can lead to re-interven-
tions in 70% of cases, with a morbidity and mortality be-
ing 80% and 35%, respectively. Surgical sponges or gauze
(gossypiboma or textiloma) are the most common RSIs, while
cases of retained surgical instruments are rare [19]. Textiloma
and gossypiboma are non-medical terms used to describe
a mass of cotton matrix/sponge accidently left inside a body
cavity during an operation. The term ”gossypiboma” is de-
rived from the Latin word gossypium, meaning cotton, and
the Swahili word boma, meaning place of concealment [20,
21]. CT is the technique of choice for detecting gossypibomas.
Fig. 1H presents CT finding of a low-density well-defined het-
erogeneous lesion with internal spongiform pattern of air foci
and peripheral hyperdense wall that may show peripheral en-
hancement on contrast-enhanced imaging. In our study, single
case of gossypiboma was treated with laparotomy followed
by gossypiboma removal.

Conclusions
MDCT plays an important role in early detection and con-
firmation of multiple acute complications after caesarean de-
livery other than postpartum haemorrhage, wound infection,
soakage, etc. and can also help in guiding the management of
complications as well. Radiologists need to be familiar with
normal postoperative findings such as small hematomas to
avoid unnecessary repeated laparotomies and postoperative
complications and to guide obstetricians in proper manage-
ment of complications.
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