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Abstract

BACKGROUND

Uterine rupture is a serious obstetric emergency, a severe event, and a serious
threat to maternal and fetal life. It is a rare and not well characterized by the fact
that multiple operations of uterine cavities contribute to uterine rupture during
pregnancy. Atypical uterine rupture is easily misdiagnosed as other obstetric or
surgical diseases. In current guidelines, abdominocentesis is a contraindication for
late pregnancy. Therefore, the cases presented in this report provide new ideas for
clinical diagnosis and treatment of uterine rupture.

CASE SUMMARY

Case 1, a 34-year-old woman (gravida 5, para 2), 32 wk and 4 d of gestation,
presented with acute upper abdominal pain for 8 h with nausea and vomiting.
Computed tomography (CT) revealed pelvic and abdominal effusion. We
extracted 3 mL unclotted blood from her abdominal cavity. An emergency
caesarean section was performed. A uterine rupture was found, and the fimbrial
portion of the left fallopian tube was completely adhered to the rupture. The
prognosis of both the mother and the infant was good. Case 2, a 39-year-old
woman (gravida 10, para 1) at 34 wk and 3 d of gestation complained of persistent
lower abdominal pain for half a day. Her vital signs were normal. CT revealed a
high probability of pelvic and abdominal hemoperitoneum. We extracted 4 mL
dark red blood without coagulation. An emergency laparotomy was performed.
Uterine rupture was identified during the operation. Postoperative course in both
the mother and infant was uneventful.

CONCLUSION

For pregnant women in the second or the third trimester with persistent
abdominal pain, abdominal effusion, fetal distress and even fetal death, the
possibility of uterine rupture should be highly suspected. CT can identify acute
abdominal surgical or gynecological and obstetric diseases. Abdominocentesis is
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helpful for diagnosing and clarifying the nature of effusion, but its clinical value
need to be confirmed by further clinical studies.

Key Words: Uterine rupture; Clinical manifestations; Early diagnosis; Abdominocentesis;
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Core Tip: With the full implementation of two-child policy in China, the prevalence of
uterine rupture has shown an increasing trend. Atypical uterine rupture is easily
misdiagnosed as other obstetric or surgical diseases. For atypical uterine rupture,
abdominocentesis can be used to make a diagnosis. We present two atypical cases of
uterine rupture, and explore risk factors, clinical manifestations, early diagnosis,
prevention and treatment of uterine rupture.
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INTRODUCTION

Uterine rupture is the tearing of the corpus or the lower segment of uteri during
pregnancy or delivery. Untimely diagnosis and treatment may directly endanger
maternal and fetal life. Uterine rupture during pregnancy is a rare complication and is
usually associated with trial of labor after previous cesarean delivery!'l. Any previous
history of uterus operation, such as myomectomy or other surgical interventions are
also important risk factors. Other risk factors include operation of multiple uterine
cavities, abnormal pregnancy-labor history, hypoplasia of the uterus and so on.
Uterine rupture caused by multiple operations of uterine cavities during pregnancy is
rarer and more atypical than spontaneous uterine rupture.

Here, we present two atypical cases of uterine rupture. One is at 32 wk of gestation
in a 34-year-old woman with a history of two prior cesarean sections and two
curettages, and the other is at 34 wk of gestation in a 39-year-old woman with a history
of laparoscopic salpingectomy (LPSC) and six curettages. In association with related
literature review, we discuss risk factors, clinical manifestations, therapy and
prevention of uterine rupture.

CASE PRESENTATION

Chief complaints

Case 1: A 34-year-old woman (gravida 5, para 2) at 32 wk and 4 d of gestation was
admitted to the emergency department of our hospital on December 8, 2019 because of
acute upper abdominal pain for 8 h with nausea and vomiting.

Case 2: A 39-year-old woman (gravida 10, para 1) at 34 wk and 3 d of gestation
complained of persistent lower abdominal pain for half a day before admission to the
obstetrics department of our hospital on December 19, 2019.

History of present illness
Case 1: There were no complaints of fever, vaginal bleeding, or any other symptoms.

Case 2: There were no other symptoms.

History of past illness
Case 1: She had a history of two caesarean sections and curettages and denied a
history of trauma.
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Case 2: Her surgical history included conservative operation and LPSC for two tubal
pregnancies and six curettages.

Personal and family history
Case 1: The Personal and family history was unremarkable.

Case 2: The Personal and family history was unremarkable.

Physical examination

Case 1: On admission to the hospital, the patient appeared pale and felt faint. She was
in a forced sitting position. Upon physical examination, her temperature was 36 °C,
her respiratory rate was 20 breaths per minute, her blood pressure was 86/54 mmHg,
and her pulse rate was 85 bpm. An abdominal examination revealed obvious
tenderness and rebound tenderness in the upper abdomen, and we did not detect
uterine contractions. The fetal heart rate was 135 bpm.

Case 2: Her vital signs were normal. The abdomen was firm, and there was sharp
tenderness and rebound pain in the lower abdomen, especially in the right lower
quadrant. A vaginal examination revealed that the cervix was closed, and the fetal
membrane was intact. There was no vaginal bleeding or fluid.

Laboratory examinations

Case 1: Blood tests revealed the following: White blood cells (WBC), 19.71 x 10°/L;
neutrophils, 92.4%; red blood cells, 3.05 x 10?/L; hemoglobin (Hb), 102.00 g/L;
platelets, 248 x 10°/L. C-reaction protein (CRP) was normal. Tests for serum amylase
and lipase concentrations, coagulation and liver function yielded normal results.

Case 2: Blood tests showed elevated white blood cell count, neutrophilic granulocyte
percentage, platelet count, and Hb level at 13.58 x 10°/L, 92.4%, 192 x 10°/L, and 114
g/dL, respectively. CRP was 3.68 mg/L and procalcitonin was < 0.05 ng/mL. Fetal
non-stress test showed a reactive type. Examinations of blood electrolytes, coagulation
profile, renal function, thyroid function, and blood glucose were unremarkable.

Imaging examinations

Case 1: Obstetric ultrasonography showed a live fetus in a cephalic presentation. The
placental and amniotic fluid volumes were normal. Abdominal ultrasonography
showed abdominal effusion, and computed tomography (CT) revealed pelvic and
abdominal effusion (Figure 1). Chest CT examination showed exudative lesions in
both lungs.

Case 2: Fetal ultrasonography suggested a single live fetus, equivalent to
approximately 34 wk of pregnancy. There were no placental abnormalities. An
ultrasound of the abdomen showed abdominal effusion. Pelvic and abdominal CT
revealed a high probability of pelvic and abdominal hemoperitoneum (Figure 2).

FINAL DIAGNOSIS

Case 1

Based on the patient’s medical history, physical examination and auxiliary
examination, we performed abdominocentesis on the patient, and extracted 3 mL
unclotted blood from her abdomen. We then decided to perform emergency cesarean
section under general anesthesia. During surgery, we found hemoperitoneum
(approximately 900 mL) in the abdominal cavity. A complete rupture of the uterus
could be seen at the fundus of the left posterior wall of the uterus. The rupture was
approximately 1.5 cm long, with active bleeding, and the fimbrial portion of the left
fallopian tube had completely adhered to the rupture (Figure 3). The previous
caesarean scar was found intact. The right oviduct and both ovaries were normal. A
diagnosis of complete uterine rupture was confirmed.

Case 2

We performed abdominocentesis on the patient, and extracted 4 mL dark red blood
without coagulation. Cesarean section was performed immediately under general
anesthesia. During the operation, hemoperitoneum (approximately 800 mL) was
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Figure 1 Computed tomography reveals pelvic and abdominal effusion.

Figure 2 Computed tomography reveals a high probability of pelvic and abdominal hemoperitoneum.
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collected. A local bulge (4 cm x 4 cm) was observed in the anterior wall of the right
corner of the uterus, which was only composed of the serous layer and some of the
weak muscle layers of the uterus (Figure4). There was a small rupture of
approximately 0.5 cm on the surface with active bleeding (Figure 5). The right oviduct
was defective, and the left oviduct and both ovaries were normal. At the same time,
we found three fibroids, one (3 cm x 3 cm) was in the anterior wall of the uterus and
two (4 cm X 4 cm and 1 cm x 1 cm) in the posterior wall of the uterus. Uterine rupture
was confirmed.

TREATMENT

Case 1

Uterine repair and left salpingectomy were performed. A premature infant was
delivered, the 1-min and 5-min Apgar score was 3, the 15-min Apgar score was 8, and
the baby was transferred to the neonatal intensive care unit. The patient was
transfused with 1.5 U packed red blood cells on the first postoperative day, and the
abdominal drainage tube was removed on the second postoperative day.
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Figure 3 A rupture of 1.5 cm is observed at the bottom of the left posterior wall of the uterus. The fimbrial portion of the left fallopian tube is

completely adhered to the rupture.

Figure 4 A bulge (4 cm x 4 cm) is observed in the anterior wall of the right corner of the uterus, which is only composed of the serous
layer and some weak muscle layers of the uterus.

Case 2

We then repaired the uterus with absorbable sutures and performed a myomectomy.
A male infant was delivered (1 min and 5 min Apgar scores were 8 and 10,
respectively; weight 2150 g). The patient was transfused with 2 U packed red blood
cells on the second postoperative day, and the abdominal drainage tube was removed
on the seventh postoperative day.

OUTCOME AND FOLLOW-UP

Case 1

The pathological results showed chronic tubal inflammation, with tissue adhesion of
the decidua. The mother was discharged after 9 d. The infant was discharged on day
23 of life. Follow-up assessments of the mother and the infant on the 42" postpartum
day showed normal results, and an ultrasound examination of the uterus was normal.
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Figure 5 A 0.5-cm rupture can be seen on the surface with active bleeding.
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Case 2

The woman was discharged on her ninth postoperative day. The baby was transferred
to the newborn intensive care unit and discharged from the hospital after 11 d. The
results of pathological examination showed that decidual tissue could be seen in the
ruptured uterine tissue, and uterine leiomyoma with red degeneration was observed.
Postoperative course at 2-mo follow-up was uneventful in both the mother and infant.

DISCUSSION

With the implementation of the two-child policy in China, the prevalence of uterine
rupture is increasing. The two cases in the present report were eventually diagnosed
with complete uterine rupture. Complete uterine rupture of the uterus refers to the
rupture of all the layers of the uterus, connecting the uterine cavity with the
abdominal cavity!. It is a rare obstetric complication with a prevalence between 2.4
and 3.0 per 10000 deliveries®. In 2018, a multicenter study conducted by Van-
denberghe et al! showed that the prevalence of uterine rupture was 0.033%.

Healthy and strong connective tissue, and healthy uterus have minimal uterine
rupture risk during pregnancy!’. The risk factors for uterine rupture include trial of
labor after previous caesarean delivery, uterine operation history (such as multiple
caesareans, myomectomy!”! and laparoscopic salpingectomy), multiple curettages,
cephalopelvic disproportion, advanced maternal age, macrosomia, a shorter interval
between deliveries, overdue pregnancy, placental factors and so on!"”*l. However, for
patients with an unscarred uterus, the risk factors may be associated with the
weakness of the myometrium due to trauma, congenital anomaly, or multiple
gestations and the use of uterotonic drugs’. In our two cases of complete uterine
rupture, the reason may be related to damage to the myometrium caused by multiple
curettages. In the first case, the possibility of uterine perforation during one of the
curettages, followed by the fallopian tube blocking the rupture and affecting the
healing of the uterine rupture, can not be ruled out.

The early diagnosis of uterine rupture is difficult. Typical clinical manifestations
include abdominal pain, abnormalities of the fetal heart and vaginal bleeding. These
symptoms are nonspecific and easily misdiagnosed as other obstetric or surgical
diseases. Additionally, the signs of uterine rupture may differ depending on the site of
rupture as well as the time since onset!"”l. Most ruptures occur in the lower uterine
segment!''l. In these cases!'>", the fundus is the most common site of rupture. In our
cases, the rupture occurred in the fundus uteri or cornua uteri, which is an atypical
site. For patients with a history of caesarean section, a previous caesarean scar is intact,
which could easily mislead the clinician's judgement.

For the early diagnosis of uterine rupture, we should determine whether the patient
presents with any risk factors and whether the patient complains of persistent
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abdominal pain, with emphasis on physical examination of the mother, and
hemodynamic and fetal heart rate monitoring. At the same time, pelvic and abdominal
ultrasonography should be performed to determine whether there are uterine rupture
and abdominal effusion. If necessary, abdominocentesis under the guidance of B-
ultrasound can be performed to determine whether the effusion is blood. Treatment is
then carried out based on the above factors.

Our patient had a past history of uterine surgery (the first was a caesarean section;
the second was LPSC for an ectopic pregnancy) and curettage for abortion. They had
persistent abdominal pain and showed few classic symptoms of localized peritonitis
on presentation. The fetal heart rate (FHR) was normal. Laboratory reports showed an
increased WBC and neutrophilic granulocyte percentage. Abdominal ultrasonography
showed abdominal effusion. The accuracy of ultrasound can often be affected by low
resolution, gas in the enteric cavity, body position, and anatomical distortion of the
abdomen and pelvis caused by the gravidity, but ultrasound, as a fast and noninvasive
examination, still plays an important role in the early diagnosis of uterine
rupturel**l. CT has a wide scanning range that can observe the conditions of the
other abdominal and pelvic organs, and provide evidence for identifying acute
abdominal surgical or gynecological and obstetric diseases such as acute pancreatitis
and ovarian torsion. Bhoil et al'” have suggested that CT is more useful than
ultrasound in the diagnosis of uterine rupture. To clarify the diagnosis, an emergency
CT examination was performed in our cases and revealed a high probability of pelvic
and abdominal hemperitoneum. To provide a direct basis for an exploratory
laparotomy, abdominocentesis should be considered if the patient’s condition permits.

In current guidelines, abdominocentesis is a contraindication for late pregnancy.
However, for atypical uterine rupture, abdominocentesis can be used to make a
diagnosis. Before the operation, we need to evaluate the patient's condition first and
then perform the operation if the patient's condition permits. Then, we need to
communicate with the patient about the risks of abdominocentesis, and the operation
can only be carried out after the patient agrees and signs consent forms. For pregnant
women, we should only puncture under the guidance of B-ultrasound to avoid
important organs injury and to get the exact location with an abundant amount of
fluid. There are few cases of abdominocentesis in the literature that can be used to
assist in the diagnosis of uterine rupture, and its clinical value remains to be confirmed
by more clinical studies.

The key to the treatment of uterine rupture is to shorten the diagnosis time as much
as possible. The surgical mode of the parturient depends on the type of uterine
rupture, the position of the rupture, the length of the rupture, the rupture time, the
infection degree of the rupture, bleeding, the physical tolerance of the parturient and
the willingness of the woman to give birth again. A uterus-saving procedure is
performed only in patients whose uterus is viable and only when it is deemed to not
threaten the life of the patient!”]. In addition, a rare method was used to immediately
repair the uterine defect, leading to a prolonged pregnancy!®"l. In the present two
cases, the uterine rupture was neat and small, and the bleeding was controllable. The
patients and their families requested to preserve the uterus. Then, we repaired the
uterus with 1-0 interrupted sero-muscular sutures after removing the fetus and
successfully retained the uterus.

In our clinical work, prevention is the primary means to prevent uterine rupture. To
prevent uterine rupture during pregnancy, the physicians must first accurately assess
the indications for caesarean section and reduce the rate of first caesarean section as
much as possible. In addition, to establish a complete health care manual for pregnant
women, regular antenatal examination and obstetric outpatient management of high-
risk pregnant women, is recommended. If necessary, ultrasonography or MRI can be
performed to assess the thickness and continuity of scars in suspicious areas!’.

CONCLUSION

In recent years, the incidence of uterine rupture has gradually increased, higher in
developing countries than in developed countriest*], which may be related to the
increase in the number of scarred uterusest’. In addition to the rupture of the scar of
the original incision, the possibility of rupture of other parts of the uterus should be
considered. Abdominocentesis is helpful for diagnosis and clarifying the nature of
effusion. Early diagnosis and timely treatment help to achieve good outcomes in
pregnant women and neonates. When women present with a risk of uterine rupture,
we should strengthen the management and supervision during pregnancy, strive to
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achieve early diagnosis and treatment and improve the prognosis of mother and child.
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