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1   |   INTRODUCTION

A defective cesarean section scar is a well-known risk 
factor for uterine rupture in subsequent pregnancies.1 
Uterine rupture during pregnancy may result in progres-
sive intra-abdominal bleeding, causing maternal shock 
and disseminated intravascular coagulation (DIC). When 
a patient develops cardiac arrest, prompt cardiopulmo-
nary resuscitation (CPR) and an emergency procedure 
called perimortem cesarean delivery (PMCD) are urgently 
needed when resuscitation does not result in the return of 
spontaneous circulation (ROSC).2 For the early detection 
of uterine rupture during pregnancy, transabdominal ul-
trasonography of a previous cesarean section scar is con-
sidered useful to evaluate the risk in most cases. However, 
it may become difficult to observe the scar in cases where 
the previous incision was made on the uterine fundus, as 
the gravid uterus was enlarged. Perinatal management 
and outcomes in similar cases have rarely been reported.3,4 
In the present case report, we describe a case of uterine 
rupture in a pregnant woman with a previous cesarean 

section by a transverse uterine fundal incision who recov-
ered from cardiac arrest by CPR and PMCD and survived 
by multidisciplinary management. We also reviewed cases 
of uterine rupture in pregnant women who underwent a 
previous cesarean section via a transverse uterine fundal 
incision.

2   |   CASE PRESENTATION

The patient's first pregnancy occurred at the age of 
33 years, and a cesarean section was performed at a previ-
ous hospital by a transverse uterine fundal incision with 
double-layer closure of the uterine muscle due to pla-
centa previa, in which the placenta covered the anterior 
uterine wall. Sagittal T1-weighted magnetic resonance 
imaging (MRI) with contrast revealed a cesarean section 
scar defect at the uterine fundus 12 months postpartum 
(Figure 1). Considering the risk of uterine rupture, it was 
recommended that the patient did not become pregnant 
in future. The couple wished for a second child, and the 
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patient conceived by in vitro fertilization at another clinic 
at 38 years.

The patient received prenatal care (PNC) at our hospi-
tal at 9 weeks of gestation. During the first visit, a previous 
scar was observed. Transvaginal ultrasonography revealed 
that a part of the muscle layer in the uterine fundus was 
very thin or interrupted (Figure  2). Despite being in-
formed of the risk of maternal and fetal morbidity due to 
uterine rupture, the couple decided to continue with the 
pregnancy.

The patient received PNC every 2 weeks, and an ultra-
sound study was performed for early detection of possible 
fetal membrane bulging outside of the uterus. At 28 weeks 
of gestation, the patient was diagnosed with total placenta 
previa, which was mostly located in the posterior uterine 
wall. At 30 weeks of gestation, the scar was no longer vis-
ible on transabdominal ultrasonography. Therefore, the 
patient was recommended to undergo MRI to evaluate 
the thickness of the uterine muscle layer. Considering the 
maternal and fetal risks of sudden uterine rupture, hos-
pitalization is also recommended. However, the patient 
refused. At 33 weeks of gestation, the patient required 
hospital transfer via an ambulance at home for sudden se-
vere abdominal pain. Unfortunately, during transport, the 
patient developed cardiac arrest 10 min before arriving at 
our hospital, and CPR was initiated by paramedics.

Upon arrival, the patient was unconscious, with a 
Glasgow Coma Scale (GCS) score of E1V1M1, and was 
asystole. Intubation was performed immediately, and a 
central venous catheter was inserted. CPR was contin-
ued with the administration of epinephrine. The gravid 
uterus was compressed to the left side to relieve aortoca-
val compression and make resuscitation more effective. 
Blood tests and arterial blood gas analysis showed the fol-
lowing results: fibrinogen level, 111 mg/dL; pH, 6.8; pO2 
level, 16.6 mmHg, pCO2 level, 90.0 mmHg; hemoglobin 
level, 6.6 g/dL; lactate level, 12.7 mmol/L, and potassium 
level, 5.3  mEq/L. A point-of-care obstetric ultrasound 
showed a massive accumulation of free fluid in the ab-
dominal cavity and fetal death. Therefore, the uterine 
rupture was strongly suspected. The patient recovered 
from arrest with six cycles of CPR 19 min after arrival at 
our emergency department. The total duration of CPR 
was 29 min. The decision was made to perform PMCD in 
the operating room. Although she had exhibited asystole 
twice in the operating room, PMCD was initiated 6 min 
after the decision.

During laparotomy, a massive intra-abdominal hem-
orrhage was observed. To shorten the operative time, 
a low transverse incision on the uterus was first per-
formed. A deceased male fetus weighing 1984 g was 
delivered; the placenta was easily removed, and bleed-
ing from the attached uterine surface was not obvious. 
Meanwhile, an 8 cm-sized uterine rupture was detected 
at the previous transverse uterine fundal incision site, 
and the amniotic membrane was intact. The rupture site 
was quickly repaired using double-layer closure. It ap-
peared that the bleeding was controlled; therefore, hys-
terectomy was not required. At the end of the surgery, 
the total volume of blood loss was 2500 ml. Blood trans-
fusion with 14 units of packed red blood cells, 40 units of 
packed platelets, 10 units of packed fresh frozen plasma, 
12 units of packed cryoprecipitate, and 3 g of fibrinogen 

F I G U R E  1   Sagittal T1-weighted magnetic resonance imaging 
with contrast at 12 months postpartum showed a cesarean section 
scar defect at the uterine fundus (arrow)

F I G U R E  2   Transvaginal ultrasonography at 9 weeks of 
gestation showed that a part of the muscle layer in the uterine 
fundus was very thin or interrupted (arrow)
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concentrate was required to treat DIC caused by mas-
sive hemorrhage. Unfortunately, massive vaginal bleed-
ing recurred postoperatively. Computed tomographic 
angiography showed engorged bilateral uterine arteries 
supplying the entire uterus. Interventional radiology 
(IVR) revealed extravasation in both uterine arteries 
(Figure  3A). Embolization of the bilateral uterine ar-
teries was performed, and the bleeding was controlled 
(Figure 3B). The patient was transferred to the intensive 
care unit after IVR. Her vital signs gradually stabilized. 
Impairment of consciousness persisted (GCS score: E4, 
Vt, M2). On the 119th postoperative day, the patient was 
discharged from our hospital and was transferred to a 
rehabilitation facility.

3   |   DISCUSSION

In the current case, the uterine rupture occurred on the 
scar of a prior cesarean section performed on the uterine 
fundus. We can conclude that: (a) evaluating the thick-
ness of the previous scar at the fundus by ultrasonog-
raphy becomes more difficult as the gravid uterus is 
enlarged. (b) Performing PMCD with uterine rupture 
following cardiac arrest and with progressive DIC is 
difficult.

Although the incidence of uterine rupture after ce-
sarean section is as low as 0.3%,5 it can occur suddenly 
even in the absence of labor, resulting in maternal and 
fetal morbidity and mortality.6 To reduce the risk of uter-
ine rupture and preterm birth in the next pregnancy, in 
most cases a low transverse uterine incision is generally 
chosen rather than a vertical incision.7 Another benefit of 
this choice is that early detection of muscle layer changes 
on the scar by ultrasonography in subsequent pregnancies 
is much more likely. However, when the previous scar is 
on the uterine fundus, it becomes more difficult to evalu-
ate the thickness of the scar using ultrasonography as the 
gravid uterus is enlarged. MRI is an effective method for 

determining uterine wall thickness during pregnancy.8 
However, it is uncertain when or how many MRIs should 
be performed during pregnancy, and when admission or 
termination should be recommended due to the findings. 
There are limited reports of uterine rupture caused by 
prior transverse uterine fundal incision.3,4 Previous case 
reports and the current case are summarized in Table 1. 
Two patients, including the current patient, underwent 
MRI at 12 months postpartum, which revealed cesarean 
section scar thinning and a defect at the uterine fundus. 
Uterine rupture was diagnosed at 21, 30, and 33 weeks of 
gestation. Only one patient without symptoms was diag-
nosed with uterine rupture by MRI and delivered a live 
neonate. In this case, the diameter of the rupture site was 
5–7 mm. In the other two patients, the ruptured sites were 
large enough to expel their fetuses outside the uterus, 
causing severe abdominal pain. Thus, the safety and strat-
egies of perinatal management have not been established 
for subsequent pregnancy following transverse uterine 
fundal incision, although PMCD was reported to be a pos-
sible procedure to reduce blood loss in patients with pla-
centa previa in some cases.

Second, PMCD is performed in patients with immi-
nent or active cardiac arrest if ROSC is not expected, 
with the ultimate goal of successfully resuscitating the 
mother and improving fetal survivability. The American 
Heart Association recommends that PMCD should be 
initiated after 4 min of failure of resuscitative efforts 
with a goal of delivery within 5 min (the four- to five-
minute rule).2 However, cardiac arrest in pregnancy is 
rare, with an incidence of 2.76–7.6 per 10,000 pregnan-
cies, and not every obstetrician has encountered this 
problem. Thus, when performing a PMCD,9,10 the de-
cision, timing, and location can be challenging. In the 
United Kingdom, a prospective, descriptive study of car-
diac arrest in pregnant women revealed that maternal 
survival rates depended on the time from cardiac arrest 
to PMCD, and that cardiac arrest occurred in the hospi-
tal, not outside of the hospital.9 This study also showed 

F I G U R E  3   (A) Angiography 
prior to interventional radiology (IVR) 
revealed extravasations (arrow) in both 
uterine arteries. (B) Angiography after 
interventional radiology (IVR) showed 
obliteration of the bilateral uterine 
arteries (arrow)

(A) (B)
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that the time from cardiac arrest to PMCD in all survi-
vors who received CPR was within 12 min. Performing 
PMCD while adhering to “the four- to five-minute rule” 
is difficult, especially for cases of cardiac arrest that 
occur outside of the hospital. However, the treatment 
may differ in various circumstances, such as hypother-
mia, trauma, shock, pulmonary embolism, tamponade, 
anaphylaxis, or even COVID-19. In the present case, 
massive hemorrhage and DIC were also observed. If pre-
operative massive transfusions were not well prepared 
for coagulation disorder correction, the situation may 
have worsened. The time taken to perform PMCD after 
arrival was 25 min. The patient survived by multidisci-
plinary management of CPR, PMCD, surgical repair of 
the ruptured site, blood product transfusion, IVR, and 
intensive care; however, impairment of consciousness 
persisted.
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