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1 | INTRODUCTION

The lower transverse incision is a basic surgical technique
for cesarean sections, but other uterine incisions may be
selected in certain cases, such as placenta previa and ac-
creta. We present a case of fundal uterine incision delivery
due to severe adhesions between the bladder and uterus
caused by endometriosis. There is no description of such
adhesion caused by endometriosis in the recent literature
review regarding difficult cesarean sections by Visconti
et al.! Moreover, we could not find a report that clarifies
the provided solutions to the difficulties of performing
cesarean surgery in women with endometriosis; hence,
we could not predict abdominal adhesions or uterine dis-
placement by magnetic resonance imaging (MRI) before
delivery. As a consequence, we searched for methods pre-
dicting intra-abdominal adhesions preoperatively.

abdominal adhesions.
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Severe adhesions between the bladder and uterus necessitated an atypical inci-
sion in the cesarean section of a woman with endometriosis. This could not be
predicted with pre-surgery MRI. No methods in the literature are able to pre-
dict adhesions with true certainty; it is therefore still difficult to diagnose intra-
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2 | CASE

A 41-year-old nulliparous woman diagnosed with endo-
metriosis during treatment for infertility was referred to
our hospital at 13 weeks of gestation after in vitro fertili-
zation (IVF) and frozen embryo transfer (FET). She was
prescribed low-dose estrogen progestin pills before the
IVF-FET. We suspected placenta previa based on transvag-
inal ultrasound findings at 24 weeks of gestation and di-
agnosed the patient with total placenta previa at 30 weeks
of gestation by MRI (Figure 1A). Massive genital bleeding
and uterine contractions appeared at 31 weeks of gesta-
tion. The patient was hospitalized and prescribed magne-
sium sulfate intravenously (1.0 g per hour) and antenatal
corticosteroids (betamethasone 12 mg twice every 24 h)
intramuscularly. The symptoms recurred 4 days later, and
intravenously, ritodrine hydrochloride was administered.
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FIGURE 1 (A)MRIimage performed
at 30 weeks of gestational age. (B) Position
of the uterine walls during the operation.
The bladder (shaded), anterior (crosses),
fundus (horizontal stripes), and posterior

[ Posteror warine wal (solid yellow) uterine walls are located at
i the front of the body

P Anterior uterine wall

Bladder

(MY Oviduet E== Round ligament

Bladder

FIGURE 2 (A)Bladder is still firmly adhered to the anterior wall of the uterus after suturing of the uterine wound. A uterine incision
extends toward the posterior wall of the uterus. (B) After the uterine suture, the incision (dotted line) crosses through the uterine fundus
(solid line) toward the posterior wall. The round ligament (vertical stripe line) and oviduct (horizontal stripe lines) are located at the center,
and the bladder (dotted pattern) is firmly adhered to the anterior uterine wall

Since tocolysis was infeasible due to the side effects of the
beta-mimetic agent, including parotid gland swelling and
elevated serum amylase (3074 U/L), we performed a ce-
sarean section under spinal anesthesia.

After a lower vertical abdominal incision, the right
round ligament and oviduct were located in the center
of the surgical field, and there were firm adhesions be-
tween the bladder and the anterior uterine wall. We made

FIGURE 3
uterus adheres to the sigmoid colon, and

Posterior wall of the

lesions of endometriosis are apparent
(white triangle)

a midline vertical (classical) incision to avoid bladder in-
jury, and a male infant weighing 1884 g was delivered in
the cephalic position, with Apgar scores of 3 and 8. The
infant was admitted to the Neonatal Intensive Care Unit
(NICU) due to prematurity and low birth weight. The pla-
centa was placed on the internal ostium of the uterus and
was separated smoothly without massive bleeding. After
the uterine suture, the incision was found to cross through
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the uterine fundus toward the posterior wall (Figure 2).
Consequently, the incision was similar to a transverse
fundal uterine incision. We also found lesions of endome-
triosis, and adhesions between the posterior wall of the
uterus and the sigmoid colon (Figure 3). Anti-adhesion
agents were placed on the fundal uterine incision, and the
abdominal wall was sutured. The estimated blood loss, in-
cluding amniotic fluid during surgery, was 1605 ml, and
the operation time was 56 min.

One day post-surgery, the patient's hemoglobin level
was 9.2 g/dl; blood transfusion was therefore avoided. The
mother was discharged 6 days after surgery. At 41 days
postpartum, we found a hyperechoic lesion, representing
the wound, located in the uterine fundus (Figure 4). The
baby was discharged from the NICU 60 days after birth,
without any major complications.

3 | DISCUSSION

Since the placenta covered the internal uterine ostium in
the MRI image at 30 weeks gestation, we diagnosed the
patient with placenta previa (Figure 1A). The bladder, an-
terior, fundus, and posterior uterine walls were located to-
ward the front of the body (Figure 1B). This situation was
not predicted upon preoperative MRI. Intraoperative find-
ings revealed that the uterus was displaced, and the bilat-
eral round ligaments and oviducts were located in toward
the front (Figure 2). The adhesions between the bladder
and uterus may have resulted from endometriosis. The
patient demonstrated foci at the closed Douglas pouch
during the operation (Figures 2 and 3). Endometriosis
was observed only by inspection and was not confirmed
by pathological examination. However, the diagnosis was
assumed to be correct because there was no history of
pelvic inflammatory disease or abdominal surgery. The
obstetricians and radiologists of the team retrospectively
discussed the prenatal MRI during the postpartum period;
however, they could not detect the round ligament or ovi-
duct in the image because of the resolving limit. We in-
vestigated whether there were other methods available to
diagnose unusual uterine positions.

FIGURE 4 Forty-one days after
surgery, transvaginal ultrasound shows
the wound (white triangle) located around
the fundal of the uterus (solid white line)
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3.1 | Difficult cesarean sections

Visconti et al'. reviewed difficult cesarean sections. The
article discussed “difficult” cesarean sections divided into
four categories: difficult access to the lower uterine seg-
ment, complicated fetal extraction, laceration or organ
damage, and abnormal placentation. The “difficult access”
category included leiomyomas, obesity, and previous ab-
dominal surgery, but not endometriosis. The article stated
that the degree of adhesions created after abdominal sur-
gery varies widely among individuals, making it impos-
sible to predict. Therefore, if we are unable to distinguish
between endometriosis and postoperative adhesions, ad-
hesions caused by endometriosis are also considered dif-
ficult to predict. Previous studies have reported several
methods that may predict intra-abdominal adhesions.

3.2 | Abdominal scar characteristics

There are several reports on whether differences in the
color and shape of skin markers and striae gravidarum can
predict intra-abdominal adhesions in pregnant women
who have had at least one prior surgery. Prospective com-
parative studies have reported that factors related to skin
markers, such as scar color and length, are associated with
intra-abdominal adhesions.>* In contrast, Taylan et al’.
denied the accuracy of predictions using these methods,
and Jaafer et al®. demonstrated that these markers are not
clinically reliable.

3.3 | Sliding sign

Reid et al. presented the “sliding sign” technique to
predict a closed pouch of Douglas preoperatively.”®
The technique using transvaginal ultrasonography is
well known as a non-invasive and effective approach
for detecting endometriotic adhesions in the pouch of
Douglas and deep infiltrating endometriosis. A negative
“sliding sign” was noted when the anterior rectosigmoid
colon or the anterior rectum was fixed to the posterior
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uterine fundus or retrocervix. Hudelist et al’. also con-
curred with these findings and deemed them useful.
Ichikawa et al'’. proposed a scoring system that allowed
for an accurate prediction of pelvic adhesion status and
may potentially be an indicator of postoperative adhe-
sion and infertility.

However, all these examinations were performed in a
non-pregnant state; hence, it is doubtful whether they are
useful for predicting adhesions of the anterior wall of the
uterus in pregnant women, as in this case.

Baron et al''. examined the “sliding sign” of the uterus
under the inner part of the fascia of the abdominal mus-
cles during deep breathing in the third trimester. They
reported that it was useful for predicting the presence or
absence of intra-abdominal adhesions. This method may
be useful for this case; however, a report of 112 pregnant
women in 2021 revealed low reproducibility of these
results.'?

3.4 | MRI
Some articles suggested that MRI cannot be used for de-
finitive diagnosis or endometriosis staging.'** Therefore,
laparoscopy remains the procedure of choice. MRI has a
high sensitivity for the diagnosis of ovarian endometrio-
sis, but it has poor results in the detection of other types
of endometrioses, including intra-abdominal adhesions.
Randall et al. reported that the “sheargram,” cine-MRI
technique depicts the amount of sliding between the ab-
dominal contents and the wall of the abdominal cavity
during respiratory cycles,"'® but the results have yet to
be generalized.

In this case, MRI performed during pregnancy showed
a raised bladder, but no intra-abdominal adhesions.
Therefore, we concluded that adhesions are difficult to
predict using MRI alone. Since our patient also had ad-
hesions in the pouch of Douglas, it may be possible that
the “sliding sign” of the posterior fornix and adhesions
between the abdominal wall and uterus could be detected.
However, a large clinical study of the “sliding sign” tech-
nique does not exist and therefore should be a topic for
future research.

3.5 | Fundal uterine incision

Kotsuji et al. reported a case of transverse fundal uter-
ine incision in 2004,'7 and a case series in 2014,'® which
showed that this procedure has the potential to avoid
transection of the placenta, preventing heavy bleeding
and catastrophic fetal blood loss. However, such a case is
rare, and the actual risk of uterine rupture and placenta

accreta in subsequent pregnancies is unknown. In our
case, the anterior uterine wall adhered to the vesicouter-
ine pouch. We cut open the uterine corpus to create a clas-
sical incision, while avoiding bladder damage; however, a
transverse fundal uterine incision was made, which may
result in an increased risk of uterine rupture and placenta
accreta in subsequent pregnancies.

3.6 | Endometriosis and
pregnancy outcome

It has been demonstrated that women with a history of
endometriosis have an increased risk of obstetric com-
plications, such as placenta previa, preterm delivery,
preterm premature rupture of membranes, and stillbirth
and the severity of endometriosis may have an adverse
impact on pregnancy outcomes.'*?! This case could be
evaluated as stage IV in the revised American Society for
Reproductive Medicine scoring system; the case has a
high-risk for obstetrical complications® that may develop
into placenta previa and preterm delivery. Firm adhesion
caused an atypical uterine incision. Several methods for
predicting intra-abdominal adhesions before surgery have
been reported, and it is necessary to use such procedures.
However, it is difficult to diagnose all conditions in the
abdominal cavity. Physicians should consider the possibil-
ity of an unusual uterine incision in women with a history
of endometriosis, adenomyosis, or severe dysmenorrhea.
It is also necessary to share information with the surgi-
cal team in charge and prepare for possible damage to the
surrounding organs. Advances in and increased utiliza-
tion of assisted reproductive technology has resulted in an
increased rate of pregnancies with severe endometriosis,
which means that unexpected complications can occur
during prenatal and delivery periods.

4 | CONCLUSION

We encountered a case where the anterior wall of the
uterus adhered to the vesicouterine pouch, making it dif-
ficult to perform the usual lower uterine approach for a
cesarean section; the baby had to be delivered through a
fundal incision. It is difficult to diagnose all conditions in
the abdominal cavity by present medical procedure; so,
physicians should consider the possibility of an unusual
uterine incision in women with a history of endometrio-
sis, adenomyosis, or severe dysmenorrhea.
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