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Placenta percreta causing uterine rupture is a rare complication of pregnancy. It is most commonly diagnosed
after the second trimester and can lead to significantmorbidity necessitating abdominal hysterectomy of a gravid
or immediately postpartum uterus. We describe a patient who presented with abdominal pain at 13 weeks of
gestation and was diagnosed with placenta percreta during laparoscopy for presumed appendicitis. Intraopera-
tively, placenta was seen perforating the uterine fundus and 1 l of hemoperitoneum was evacuated. However,
the uterus was hemostatic and the patient was stable, so the procedure was terminated. The patient was then
transferred to a tertiary care center, where she ultimately underwent an uncomplicated laparoscopic gravid hys-
terectomy. We conclude that placenta percreta can occur in the first trimester even in patients without tradi-
tional risk factors. In stable patients, it is appropriate to consider minimally invasive hysterectomy with
utilization of specific techniques to minimize intraoperative blood loss.

© 2019 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Placenta accreta spectrum (PAS) is the pathological adherence of
placenta to the myometrium, thought to be due to a defect in the
endometrium–myometrium interface, ultimately enabling chorionic
villi invasion and trophoblast infiltration into themyometrium. Varying
degrees of myometrial invasion – accreta, increta, or percreta – can
cause significant morbidity and even mortality from severe hemor-
rhage. Complete penetration of chorionic villi through themyometrium
to serosa (placenta percreta) is the rarest form of PAS and can lead to at-
tachment to neighboring organs, including bladder and bowel. The inci-
dence of PAS has been increasing due to the greater use of cesarean
delivery, one of the primary risk factors, and now is as high as 1 in 272
for womenwith a birth-related hospital discharge diagnosis [1]. Abnor-
mal placentation is often diagnosed on antenatal ultrasound or inciden-
tally discovered at the time of delivery. However, it can also present in
the first trimester with uterine rupture and hemoperitoneum, with al-
most all cases necessitating gravid hysterectomy [2–6].

We report a case of uterine rupture due to placenta percreta at
13 weeks of gestation in the setting of an unscarred uterus. We also
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describe a novel approach tomanagement, namely laparoscopic hyster-
ectomy. The case shows the safety of minimally invasive surgery in the
appropriately selected patient.

2. Case

A28-year-oldwoman, gravida 2 para 1, at 13weeks of gestation pre-
sented to an emergency department with one week of pain in the right
lower quadrant, nausea, and fever. She had had one prior uncompli-
cated term vaginal delivery but no abdominal or uterine surgery. On ex-
amination, she had normal vital signs and diffuse abdominal tenderness
without peritoneal signs. Ultrasound revealed a single live intrauterine
pregnancy of 13 2/7 weeks, free fluid in the right lower quadrant, and
findings that suggested appendicitis. During laparoscopy in general sur-
gery, 1 l of hemoperitoneumwas evacuated, revealing a normal appen-
dix and a fundal uterine mass resembling placenta. There was no active
bleeding and the procedure was terminated. Postoperative hemoglobin
was 5.7 g/dl, so shewas transfused 3 units of packed red blood cells and
remained hemodynamically stable. Post-operative MRI showed an an-
terior fundal placenta invading through the myometrium and beyond
the serosa, consistent with placenta percreta (Fig. 1). Given concern
about uterine rupture, the patient was transferred to a tertiary care cen-
ter for further management.

The patient arrived the next day, hemodynamically stable with re-
peat hemoglobin of 9.9 g/dl and non-acute abdominal exam.
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1.Anterior placenta. At the fundus, themyometrium is not visualized and the placenta
extends beyond the serosa. The bladder is unremarkable.

Fig. 2. Intraoperative findings: Placenta protruding through the uterine serosa from the
fundus. 30 cc hemoperitoneum.

Fig. 3. Engorged uterus distorted at the fundus where placenta is protruding to the serosa.
There is a 5 cm full-thickness defect on the uterine wall, consistent with uterine rupture.

Fig. 4. A) Immature chorionic villi invading myometrium, consistent with placenta pe
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Management optionswere discussedwith the patient and she indicated
that she did not desire future fertility and desired gravid hysterectomy
rather than a fertility-sparing procedure.

The patient underwent an uncomplicated total laparoscopic hyster-
ectomy and bilateral salpingectomy via four 5 mm abdominal incisions
with the minimally invasively gynecologic surgery team. Intraoperative
findings included a uterus consistentwith gestational age, placenta pro-
truding through the uterine serosa at the fundus, significantly engorged
vasculature, and 30 cc of hemoperitoneum with no active bleeding
(Fig. 2). Bilateral ovaries and tubes, upper abdomen, and appendix
were normal. The intact specimenwas too large to be delivered through
the vagina and the uterus was placed inside a bag introduced through
the vagina. The opening of the bag was brought through the colpotomy
and a flexible 12 mm suction cannula was used to remove the amniotic
fluid while concurrently applying caudal traction on the specimen bag
to decompress the uterus and allow passage through the colpotomy.

We took several steps to reduce potential intraoperative hemor-
rhage. Tranexamic acid 1000 mg was given intravenously during anes-
thesia induction. Instead of a uterine manipulator, a colpotomy ring
around the cervix with a sponge stick in the vagina were used to delin-
eate the vaginal fornices for colpotomy and to manipulate the uterus
without disrupting the placenta and risk causing intraoperative hemor-
rhage. Cell salvagewas used to permit autologous blood transfusion. Be-
cause the wide gravid uterus increased the risk of occult thermal injury
to the ureters, the ureters were identified retroperitoneally and
lateralized. The retroperitoneal dissection was carried caudally to the
level of the uterine arteries at their origin from the internal iliac artery
to allow for uterine artery ligation. Total blood loss was 200 ml and no
blood transfusion was required.

The patient had a routine postoperative course and was discharged
on postoperative day 2. She had made a complete recovery by her six-
week postoperative visit. Final pathology revealed a uterus distorted
at the fundus where placenta was protruding through a 5 cm full-
thickness anterior uterine wall defect, consistent with uterine rupture
(Fig. 3). Histology revealed placenta with villous maturation consistent
with gestational age, no chorioamnionitis, and recognizable
myometrium invading through the serosa (Fig. 4), confirming the diag-
nosis of placenta percreta. Fetus lengthwas consistent with 13weeks of
gestation.
3. Discussion and Conclusion

The patient experienced uterine rupture from placenta percreta at
13 weeks. We counseled her about the almost certain risk of further
rupture as her pregnancy progressed, and she chose to undergo hyster-
ectomy. She underwent an uncomplicated laparoscopic gravid hyster-
ectomy in a non-emergency setting and specific techniques were
utilized to minimize blood loss and morbidity.

Uterine rupture in the first trimester caused by placenta percreta is
extremely rare, especially in an unscarred uterus [2]. Besides
multiparity, this patient did not have any risk factors associated with
rcreta. B) Area of uterine rupture at serosal surface with hemorrhage and fibrin.

Image of Fig. 1
Image of Fig. 2
Image of Fig. 3
Image of Fig. 4
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abnormal placentation or uterine rupture. Intraperitoneal free fluid in
the setting of a gravid uterus can be a common finding on ultrasound
and without a high index of suspicion, diagnosis and appropriate man-
agement of a uterine rupture can be delayed.

A handful of case studies have described uterine rupture between
13 and 21 weeks [2–12]. Patients in these studies presented with
severe abdominal pain, hemoperitoneum, and a history of prior
cesarean delivery, uterine surgery, manual extraction of placenta,
or dilation and curettage. Almost all cases necessitated hysterec-
tomy via laparotomy for life-threatening hemorrhage [2–12]. Con-
servative treatments for placenta percreta remote from delivery
have been described, including uterine curettage with packing, pri-
mary closure, methotrexate, and uterine vessel occlusion [14,15].
However, there is a four-fold increase in mortality with uterine-
sparing treatment compared with hysterectomy [16], with
unknown outcomes and potential risks for future pregnancies, and
patients often require subsequent hysterectomy for uncontrolled
hemorrhage, coagulopathy, or sepsis [18,19,27–30]. Therefore, in-
formed shared-decision making is critical and this patient was
counseled on several occasions about management options, includ-
ing fertility-sparing treatments given her young age and low parity.
As she was clinically stable, she had time to fully evaluate the poten-
tial short- and long-term sequelae of her treatment decision.

Laparoscopic and robotic-assisted hysterectomy have been
described for patients with PAS and interval hysterectomy after de-
livery of a viable fetus in the third trimester with the placenta left
in-situ [16,20,21]. In a PubMed and Google Scholar search using
keywords “placenta percreta,” “laparoscopic hysterectomy,” “first/
s trimester,” we found no other reports of a minimally invasive
gravid hysterectomy for uterine rupture. In the setting of a clinically
stable patient, planned laparoscopic hysterectomy provided con-
trolled, definitive treatment with decreased surgical morbidity
and shorter convalescence.

Blood loss can be minimized with appropriate hemostatic tech-
niques and surgical planning. We avoided misoprostol, which is rou-
tinely given to reduce bleeding during myomectomy [22], due to
concerns about uterine contraction leading to uterine rupture or uncon-
trolled bleeding from the percreta site. Intrauterine vasopressin, rou-
tinely used during myomectomy [32], may be used in surgically
managed PAS to reduce intraoperative bleeding. We did not use an in-
trauterine manipulator due to concerns about disrupting the placenta
prior to securing the uterine vascular supply, but several other options
exist to provide cephalad deviation and delineation of the cervix. Cell
salvage was used to decrease risk of allogenic transfusion. Additionally,
the surgeon should feel comfortable with retroperitoneal dissection
given the potential need for ligation of the uterine blood supply at its or-
igin and to reduce the odds of urinary tract injury due to thewide gravid
uterus. The use of temporary internal iliac balloons is controversial;
while theymight decrease potential blood loss [23–25], serious compli-
cations like endothelial damage, thrombosis, inadvertent vessel occlu-
sion, infection, and delay to definitive treatment can occur and routine
use is not recommended [12,26].

We also present a novel, minimally invasive approach to hysterec-
tomy with fetus in situ by using a transvaginal suction cannula to
decompress the uterus for vaginal extraction. We used a specimen-
containment bag which allows for effective caudal traction, prevents
tissue dissemination or loss, and permits concurrent laparoscopic guid-
ance to provide counter-traction from above and to observe for perfora-
tion during uterine decompression.

In summary, we describe a rare presentation of placenta percreta
leading to uterine rupture in the first trimester and demonstrate
management with minimally invasive hysterectomy utilizing specific
techniques to minimize intraoperative blood loss. Laparoscopic hyster-
ectomy can be successfully performed by experienced surgeons com-
fortable with advanced laparoscopic and hemostatic techniques and
should be considered in the appropriate patient.
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