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Morbidly adherent placentation (MAP), which includes
placenta accreta, increta, and percreta, is a serious complica-
tion of pregnancy associatedwith hemorrhage, intensive care
unit admission, and cesarean hysterectomy.1 MAP compli-
cates approximately 1 in 500 to 1,000 pregnancies1; this rate
has increased up to 10-fold in the past 20 years, attributed
largely to rising rates of cesarean deliveries.2 Additional risk
factors for MAP include placenta previa, uterine surgery other
than cesarean delivery, advanced maternal age, multiparity,
and history of endometrial ablation.3

It has been estimated that 10 to 30% of premenopausal and
perimenopausal women suffer from abnormal uterine bleed-
ing, which significantly affects quality of life and healthcare
costs.4,5 Endometrial ablation is an effective therapeutic
alternative to hysterectomy in the treatment of menorrhagia
and is associated with reduced morbidity, cost, and recovery
time.6 Ablation destroys the functionalis layer of the endo-
metrium and may result in intrauterine adhesions, atrophy,
and fibrosis leading to infertility; however, endometrial
ablation is not a contraceptive method. If functional
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Abstract Endometrial ablation offers symptomatic relief for menorrhagia. Pregnancy after
ablation is rare but is often complicated due to pregnancy loss, growth restriction,
preterm premature rupture of membranes, preterm delivery, and morbidly adherent
placentation, a dangerous complication that can result in hemorrhage, intensive care
unit admission, and cesarean hysterectomy. We report a case of pregnancy conceived
contemporaneously with endometrial ablation and tubal occlusion. Diagnosis of
pregnancy was delayed due to low suspicion. Complications included cervical implan-
tation and placenta percreta, necessitating hysterectomy with the fetus in situ. Intra-
operatively, incomplete uterine rupture was noted. Abnormal neovascularization,
fibrous adhesions, and anatomical distortion necessitated a complex surgical approach.
Women undergoing endometrial ablation must be thoroughly counseled about the
serious risks of postablation pregnancy, the need for contraception, and the risk of
sterilization failure. Pregnancy should remain in the differential diagnosis for women of
reproductive age, regardless of tubal occlusion. Cases of placenta percreta should be
referred early to centers of excellence with multidisciplinary teams.
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endometrium remains, postablation pregnancy is possible.
Depending on the method of ablation, the postprocedure
pregnancy rate is approximately 0.24 to 5.2%.7–9 These preg-
nancies are associated with poor outcomes including ectopic
pregnancy, spontaneous abortion, intrauterine growth re-
striction, preterm premature rupture of membranes, preterm
delivery, intrauterine fetal demise, uterine rupture, hemor-
rhage, MAP, and maternal and neonatal mortality.10,11

Case

A 28-year-old G5P2214 woman with three prior cesarean
deliveries and one prior dilation and curettage underwent
endometrial ablation for menorrhagia refractory to medical
management with oral contraceptives using NovaSure
(Hologic Inc., Marlborough, MA) with simultaneous laparo-
scopic bilateral tubal occlusion through Falope-Ring Band
(Gyrus ACMI/Olympus, Center Valley, PA). Prior to ablation
and tubal occlusion, urine pregnancy test was negative. Eight
weeks after surgery, she developed heavy vaginal bleeding
with clots and abdominal pain. She thought her ablation had
failed and that the pain was from an incisional hernia. She
presented to a local emergency room, where point-of-care
qualitative urine human chorionic gonadotropin was nega-
tive. Computed tomography scan of the abdomen and pelvis
showed intrauterine debris. She was discharged home with
instructions to return if bleeding or pain recurred.

Ten weeks later, she followed up with the obstetrician-
gynecologist who had performed her ablation and tubal
occlusion. Bleeding had decreased to occasional spotting
but she was found to be 18 weeks pregnant (based on fetal
biometry on ultrasound), which placed her estimated date of
conception on the day of ablation; however, the patient
reported that she had been abstinent for 2 weeks following
ablation. The placenta was low lying with inability to visual-
ize the cervix, so her obstetrician referred her immediately to
our morbidly adherent placenta service for suspected
placenta accreta.

Upon arrival to our institution at 20w0d, she underwent
transabdominal ultrasound and magnetic resonance imaging
(MRI) evaluation. Our protocol relies upon ultrasound as the
initial imaging modality for MAP, after which MRI is per-
formed if invasion beyond the uterus is suspected or if the
diagnosis remains uncertain. Our MRI protocol includes
obtaining images using 6-mm slices at 1.5Twith a sufficiently
wide view to visualize the entire uterus and cervix. In this
patient, both the transabdominal ultrasound and the MRI
were highly suggestive of placenta percreta with complete
obliteration of the cervix.

Transabdominal ultrasound findings (►Fig. 1, Panel A)
included complete placenta previa and the inability to visu-
alize the cervix, as well as multiple irregular placental lacu-
nae, bulging of the placenta toward the bladder, and the
absence of the retroplacental echolucency, which suggested
invasive placentation. Color Doppler imaging demonstrated
abnormal vasculature feeding the placenta, as a branch of the
left uterine artery appeared to extend directly to the midline
of the uterus and placenta (not shown in figures).

OnMRI (►Fig. 1, Panels B and C), the placentawas reported
to be entirely inferior, covering the expected location of the
cervical os, with several rounded and bandlike areas of low T2
signal, particularly in the posterior placenta. Along the left
lateral margin of the lower uterine segment, there were
additional areas of bandlike low T2 signal and an approximate-
ly 8-cm-wide disruption of the myometrium. These bandlike
areas of low T2 signal suggest invasive placentation, and a high
volume of these areas is suggestive of placenta percreta.

Due to the inability to visualize the cervix on both trans-
abdominal ultrasound and MRI, we planned to perform
transvaginal ultrasound, but just prior to this procedure,
the patient bled an estimated 250 mL and was immediately
admitted to the antepartum unit. Laboratory studies were as
follows: hemoglobin: 10.6 g/dL; hematocrit: 31.3%; interna-
tional normalized ratio: 1.0; activated partial thromboplastin
time: 28 seconds; fibrinogen: 424 mg/dL. She underwent
extensive counseling about the risks of continuing the

Fig. 1 Radiographic imaging. Panel A: transabdominal ultrasound, rotated 90 degrees to align with sagittal magnetic resonance imaging (MRI;
Panel B). Asterisk (�) indicates tortuous, irregular placental lacunae and loss of the hypoechoic zone—BL, bladder; CX, cervical region. Panel B
(sagittal) and Panel C (coronal): T2-weighted MRI demonstrating fundus of the uterus with an empty intrauterine cavity (white arrows), fetus
visible in the lower uterine segment, and inferior placenta with areas of bandlike low T2 signal (asterisk). Images obtained using 6-mm slices at
1.5T. Note the lack of clear cervical imaging on both MRI and ultrasound.
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pregnancy (uterine rupture, massive hemorrhage, and the
potential need to intervene with emergent surgery) versus
the outcome of pregnancy loss with immediate treatment.
She remained stable with continued spotting overnight, and
after consultation with her family, she consented the next
morning to cesarean hysterectomy.

Our multidisciplinary percreta team performed a hyster-
ectomy with the fetus in situ at 20 weeks and 1 day. Upon
opening the abdomen, we observed that the fundus of the
uterus was not distended and appeared distinct from a
markedlywidened and hypervascular lower uterine segment,
which contained the anterior placental edge (►Fig. 2, Panel
G). Multiple, large maternal vessels entered the placenta

along the anterior wall of the uterus, and thick fibrous
adhesions connected the uterus to the posterior bladder wall.

At the superior margin of the distended lower uterine
segment, we observed two large regions of partial uterine
dehiscence, defined as a disruption of the myometrium
covered by intact but transparent serosa, referred to anec-
dotally as a “uterine window” (►Fig. 2, Panels B–E). These
regions of partial dehiscence permitted clear visualization of
the fetus (►Fig. 2, Panel C) and were concerning for impend-
ing uterine rupture. The placental tissue caused a bulge in the
weakened left side of the lower uterine segment, while
additional placental tissue stretched and angled the lower
uterine segment and cervix toward the right pelvic sidewall

Fig. 2 Intraoperative specimen and gross specimen. Panel A: result of meticulous dissection and ureterolysis, prior to ligation of the anterior
division of the internal iliac artery. Evident bulge of lower uterine segment (LUS) toward right pelvic sidewall. Right ureter indicated by blue tie.
Right anterior internal iliac artery tied by the two sutures. Panel B: anterior surface of the LUS after dissection of fibrous adhesions. Black arrows
indicate large areas of myometrial dehiscence with intact uterine serosa/amniotic membrane (uterine windows) that were concerning for
impending uterine rupture. Panel C: fetal foot visible through single layer of uterine serosa/amniotic membrane (uterine window) indicated by
black arrows. Panel D (right lateral view) and Panel E (left superior view): areas of myometrial dehiscence with intact serosa/amniotic membrane
indicated by black arrows. Clear bulging of weakened left side of the LUS. Remnants of fibrous adhesions to the posterior bladder are evident, as
well as abnormal vasculature overlying the anterior uterine wall. Panel F: widened cervical region (�) that is thinned and transparent, permitting
visualization of placental vasculature. Dilated cervical os. Thinned cervix, cervical implantation, and cervical placenta percreta confirmed on
histology. Panel G: anterior view of the uterus, rotated to align with the magnetic resonance imaging orientation of the uterus in►Fig. 1, Panel C.
The fundus (white arrow) appears distinct from the LUS. The LUS is markedly widened and clearly hypervascular, grossly consistent with placenta
percreta. Placental tissue distorts and stretches the LUS toward the patient’s left. The cervical region (�) is thinned, markedly widened, and angled
toward the patient’s right.
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(►Fig. 1, Panel C,►Fig. 2, Panel G). Given these intraoperative
findings, cesarean delivery was not performed prior to hys-
terectomy as the fetus was previable, and in the setting of
vaginal bleeding, the risks of additional bleeding and delay
associated with creation of a hysterotomy outweighed the
potential benefits of delivery.

The surgical approach to the right uterine artery and right
ureter was obscured by (1) the rightward displacement of the
lower uterine segment containing extremely vascular placen-
tal tissue and (2) the fibrous adhesions between the bladder
and the anterior uterus, which encased the ureter and right
uterine artery. This required careful separation of the uterus
from the right pelvic sidewall, meticulous right ureterolysis,
and, ultimately, ligation of the anterior division of the right
internal iliac artery (►Fig. 2, Panel A). Due to the thick fibrous
adhesions between the bladder and the uterus, an intentional
1-cm cystotomy was performed in the bladder dome, which
was repaired intraoperatively with a double-layer closure.
The bladder was instilled with a mixture of sterile saline and
sterilemilk, with no discernable leakage. A Foley catheter was
left to keep the bladder empty to promote healing. Estimated
blood loss during surgery was 600 mL; clinical stability and
laboratory studies did not indicate any need for intra-
operative transfusion.

On postoperative day 1, the patient required two units
packed red blood cells due to a drop in Hgb to 6.6 g/dL, which
we suspected was due to a combination of hemodilution and
modest underestimation of preoperative blood loss. The
patient responded appropriately to transfusion and had no
signs of ongoing bleeding. She was discharged on postopera-
tive day 4 with a Foley catheter and leg bag, which was
removed in the outpatient setting on postoperative day 7
after voiding cystourethrogram confirmed bladder integrity.

Pathological gross evaluation of the specimen confirmed
significant distortion of the lower uterine segment to 14 cm
and distortion of the cervical region to 7.5 cm (►Fig. 2, Panels F
andG), aswell as confirmed the attachment of the placental disc
to the ectocervix, endocervix, and lower uterine segment ante-
riorly with minimal attachment posteriorly. There was noted to
be marked hemorrhage throughout the placental parenchyma,
with approximately 55% of the placental parenchyma replaced
by clotted maternal blood, indicating likely placental abruption.

Microscopic examination confirmed implantation in the
endocervix, with extensive placenta increta and focal placenta
percreta (►Fig. 3), as well as a large acute retroplacental
hematoma. The proximal endocervix was extremely thin
with focal necrosis. The site of implantation in the endocervix
contained only connective tissue and invasive trophoblasts
without intervening myometrium or decidualized endometri-
um, establishing the diagnosis of placenta percreta (►Fig. 3,
Panel C). Other implantation sites in the lower uterine segment
contain thinned myometrium with invasive placental tropho-
blasts and no intervening layer of decidualized endometrium,
confirming placenta increta (►Fig. 3, Panel B). The anterior
wall of the uterus contained fibrous adhesions as well as
bundles of smooth muscles that were presumed to be from
the bladder. Identifiable endometrium was present in the
fundus only and was partially covered by fibrinoid material
with submucosal hyalinization, consistent with a history of
endometrial ablation. Unlike the lower uterine segment, the
fundus contained appropriately thick myometrium.

Discussion

This pregnancy with placenta percreta and incomplete uter-
ine rupture after endometrial ablation significantly increased

Fig. 3 Histologic evaluation of specimen. Panel A: normal decidualized endometrium. 1, Nitabuch’s fibrinoid layer. 2, Decidualized endometrium
with invasive trophoblasts. Also contains lymphocytes indicating abnormal, chronic inflammation, often seen with cervical implantation. 3,
Smooth muscle bundles of myometrium. Panel B: placenta increta. 1, Invasive trophoblasts in smooth muscle bundles, without a layer of
decidualized endometrium. Thin layer of myometrium. Panel C: placenta percreta. 1, Invading trophoblasts among connective tissue, without
decidualized endometrium or smooth muscle bundles of myometrium. 2, Uterine wall layer (not myometrium nor true serosa, as this was in a
section of uterus inferior to the reflection of parietal peritoneum along the bladder). All panels viewed at 10� magnification.
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the patient’s morbidity. MAP and its concomitant risk of
hemorrhage are so much more prevalent in pregnancies
following endometrial ablation and pose such serious risks
that it has been suggested that postablation pregnancies
should be assumed to have an adherent placenta until proven
otherwise.12 These risks should be discussed with patients to
ensure appropriate timing of ablation with regard to family
planning, informed consent regarding continuation or termi-
nation of a pregnancy following endometrial ablation, and to
allow appropriate delivery planning and preparation should
the pregnancy continue. The complex surgical approach to
placenta percreta described here underscores the importance
of accurate antenatal diagnosis and surgical management in a
practice setting with the multidisciplinary experience and
capacity to manage such risks, particularly in a center of
excellence.13,14

This case is unique in that conception occurred either just
before or just after endometrial ablation and concomitant
bilateral tubal sterilization. Pregnancy occurring with or after
tubal sterilization and/or endometrial ablation, though
improbable, is not impossible. Two previous reports describe
similar cases. Lo and Pickersgill described a pregnancy in
which conception likely occurred a few weeks prior to endo-
metrial ablation; the patient was not given a urine pregnancy
test prior to the procedure.15 The pregnancy continued
despite the ablation, but the patient elected to terminate
the pregnancy at 12 weeks. El-Toukhy and Hefni described an
unintended pregnancy that occurred 5 years after bilateral
tubal ligation and 16 months after thermal balloon ablation;
this pregnancy ended in a missed abortion at 10 weeks.16 We
suspect that the morbidity encountered in our case was
greater, in part, due to the more advanced gestational age
at which the patient presented.

Both the manufacturer of NovaSure (Hologic Inc.) and the
American College of Obstetricians and Gynecologists (ACOG)
state that pregnancy after endometrial ablation can be dan-
gerous for women and fetuses and that “appropriate contra-
ception” should be used in women who could become
pregnant.17,18 However, we could find no clear guidelines
specifying the duration of use prior to ablation. Rather,
pregnancy is listed as a contraindication to ablation. Our
patient reported use of oral contraceptives prior to ablation as
part of medical management of menorrhagia, had a negative
pregnancy test prior to ablation, and underwent a tubal
occlusion procedure at the time of ablation, arguably all of
which constitute “appropriate contraception,” as recom-
mended by Hologic and ACOG.17,18 The makers of NovaSure
recommend abstinence for at least 4 weeks postprocedure19;
however, we found at least onemedicalWeb site accessible to
patients that suggests sexual activitymay be resumed as early
as 2 to 4 days postprocedure.20 The most recent ACOG
Practice Bulletin does not address postprocedure recommen-
dations for patient activity or follow-up.17 Contraceptive
failure is well documented even with ideal use, among all
forms of contraception,21,22 and bleeding patterns after abla-
tionmaynot normalize for 3months postprocedure,23 both of
which likely contributed to the delay in pregnancy diagnosis
in our patient.

This case generates the question of appropriate pregnancy
testing in awomanwith low likelihood of pregnancy but with
significant risk factors for a highly morbid pregnancy. While
the sensitivity for urine pregnancy testing nears 100% for
normally implanted pregnancies,24–26 especially after 4 to
6 weeks of gestation, there still exists a small possibility for
false-negative results. Quantitative serum pregnancy testing
mayhave correctly identified this patient as pregnant, despite
the negative qualitative urine test, and cost and time differ-
ences between the two tests are negligible. Providers should
have a high index of suspicion for pregnancy in any women
who has undergone ablation and who could possibly be
pregnant,12,15,16 especially given the variability of bleeding
after ablation, the imperfect use of contraception, and the
frequency of adverse outcomes in postablation pregnancies.
Quantitative serum pregnancy testing, or repeat qualitative
urine pregnancy testing, may be merited in women who are
about to undergo endometrial ablation or who have a history
of ablation and subsequent indications of possible pregnancy.

In the United States, more than 300,000 endometrial abla-
tions are performed annually,27 and more than 2.5 million
women have undergone ablation with NovaSure alone.28 Endo-
metrial ablation can substantially improve a woman’s quality of
life by reducing or eliminating menorrhagia. However, it is
imperative that women undergoing endometrial ablation are
counseled thoroughly about the serious risks of subsequent
pregnancy and about the critical importance of effective con-
traceptive use after the procedure, even older women, those
with postablation amenorrhea, and those with a history of
infertility or tubal sterilization. The most recent review docu-
mented123pregnancies after endometrial resection or ablation,
thevastmajorityof whichwereunintended andwere associated
with poor outcomes, including spontaneous abortion (28%),
ectopic pregnancy (6.5%), preterm delivery (31%), perinatal
death (14%), and one maternal death.11 Women who have
undergone ablation should be tested for pregnancy should any
signs or symptoms of pregnancy occur, given the physical and
psychological risks associated with MAP.
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