EDITORIAL

Uterus-sparing interventions to treat
postpartum hemorrhage during cesarean
delivery surgery

Cesarean delivery is often associated with postpartum hemorrhage.
Frequent use of uterine-sparing interventions can help reduce

total blood loss.
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ostpartum blood loss greater

than 1,000 mL occurs in

approximately 7% of cesar-
ean delivery (CD) procedures with
the administration of oxytocin alone
or oxytocin plus misoprostol.! Rapid
identification and control of hem-
orrhage is essential to avoid esca-
lating coagulopathy and maternal
instability. In cases of excess blood
loss, clinicians request assistance
from colleagues, endeavor to iden-
tify the cause of the bleeding, utilize
additional uterotonics (methyler-
gonovine, carboprost, misoprostol),
perform uterine massage, warm the
uterus, repair lacerations and replace
blood products. If blood loss con-
tinues after these initial measures,
obstetricians may consider uterine
artery embolization (UAE) or hyster-
ectomy. While UAE is a highly effec-
tive measure to control postpartum
hemorrhage, it is not available at all
obstetric hospitals. Even when avail-
able, there may be a significant time

The authors report no financial relationships rel-
evant to this article.

4 OBG Management | July 2019 | Vol. 31

§ Daniela Carusi, MD, MSc
Assistant Professor of Obstetrics,
Gynecology, and Reproductive Biology

Department of Obstetrics and Gynecology
Brigham and Women'’s Hospital

delay from the decision to consult an
interventional radiologist to comple-
tion of the embolization procedure.
To avoid the permanent ster-
ilization of a hysterectomy, or to
obtain time for UAE or correction
of coagulopathy, additional uterus-
sparing surgical interventions should
be considered. These include: 1) pro-
gressive uterine devascularization,
2) uterine compression sutures, and
3) intrauterine balloon tamponade.
One caveat is that there is very little
high-quality evidence from random-
ized trials to compare the efficacy
or outcome of these uterine-sparing
surgical interventions. Most of our
evidence is based on limited case
series and expert recommendations.

Uterine devascularization

Many techniques have been described
for performing progressive uterine
devascularization. Most experts rec-
ommend first performing an O’'Leary
suture, ligating both ascending uter-
ine arteries and accompanying veins
at a point approximately 2 cm closer
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to the cervix than the uterine inci-
sion (FIGURE 1). An absorbable suture
is passed through the myometrium,
being sure to remain medial to the
ascending uterine vessels. Clear visu-
alization of the vessels posteriorly is
essential, usually necessitating exte-
riorization of the uterus. The needle
is then driven through an avascular
space in the broad ligament close to
the uterine vessels, and the suture
is tied down. Ureteral injury can be
avoided by extending the bladder flap
laterally to the level of the round liga-
ment and mobilizing the vesicouter-
ine peritoneum inferiorly, with the
suture placed directly on endopelvic
fascia. If necessary, the utero-ovarian
ligament can be ligated in a second
step, just below the uterine-tubal
junction. The progressive devascular-
ization intervention can be limited to
the first or second steps if bleeding is
well controlled.

In our experience, bilateral
O’Leary sutures are highly effec-
tive at controlling ongoing uterine
bleeding, particularly from the lower
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uterine segment. In the event that
they are not successful, placement
does not preclude later use of UAE.

Uterine compression sutures
Compression sutures are most often
used in the setting of refractory uter-
ine atony. They also may be helpful
for controlling focal atony or bleeding
from a placental implantation site.
More than a dozen different types of
uterine compression sutures have
been reported in the literature; the
B-Lynch, Hyman, and Pereira sutures
are most commonly performed.?

The B-Lynch suture® is performed

with a long, rapidly absorbable

suture on a large needle (FIGURE 2,

page 6). We use a 60-inch #1 or #2

chromic suture on a TP-1 needle in

the following steps:

1. Take bites on either side of the
right edge of the hysterotomy inci-
sion (A and B). Place these bites
approximately 3 cm from the edge
of the hysterotomy incision.

2. Loop the suture around the fundus
and reenter the uterus through the
posterior uterine wall at point C,
which is directly posterior to point B.

3. Exit the posterior wall of the uterus
through point D.

4.Loop the suture over the uterine
fundus.

5. Anchor the suture in the lower
uterine segment by taking bites
on either side of the left edge of
the uterine hysterotomy incision
(points E and F).

6. Pull the two ends of the suture tight
while an assistant squeezes the
uterus to aid compression.

7. Place a surgical knot to secure the
suture.

8. Close the hysterotomy incision.

The B-Lynch suture was
described with an open hysterotomy
incision,® which avoids closing off
the lower uterine segment. We have
successfully performed a modific
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FIGURE 1 Sequential uterine devascularization sutures

Suture #1 is the O’Leary suture. Suture #2 reduces blood flow to the uterus from the
vessels associated with the round and utero-ovarian ligaments.
|

tion on a closed uterus, taking care
to not drive the lower uterine sutures
through both the anterior and poste-
rior walls.

The Hayman suture* was proposed
with two important modifications:
The suture is placed through-and-
through the lower uterine segment
with a closed hysterotomy, and the
suture can be fixed to the uterine
fundus to avoid slippage. This verti-
cal compression suture (FIGURE 3,
page 7) is performed by placing two
to four vertical #2 chromic sutures
directly through the anterior to pos-
terior uterine wall, tying the suture
on the fundus using a 3-throw tech-
nique to minimize slippage of the
first knot. In the original description,
Hayman also described injecting
carboprost into the uterine fundus
to stimulate uterine contraction and
regularly inspecting the vagina to
evaluate the extent of continued
bleeding.*
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The Pereira sutures,® also de-
scribed on a closed uterus, com-
bine vertical and horizontal sutures
placed as a series of bites into the
submucosal myometrium using
#1 polyglactin 910 (Vicryl) sutures
(FIGURE 4, page 7). The sutures do
not enter the uterine cavity. Two
to three transverse sutures are ini-
tially placed followed by two vertical
sutures. When placing the transverse
sutures, it is important to cross the
broad ligament in an avascular area
and avoid trauma to blood vessels,
ureters, gonadal vessels and fallo-
pian tubes. The vertical sutures begin
and end at the level of the transverse
suture closest to the cervix.

Intrauterine balloon
tamponade

Many types of balloon tamponade
devices have been developed, rang-
ing from the humble condom tied
to a Foley urinary catheter to the
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FIGURE 2 B-Lynch suture

B-Lynch suture as seen from the anterior uterine wall.

sophisticated Bakri®” and Belfort-
Dildy® balloon tamponade devices.
Intrauterine balloon tamponade is
highly effective in controlling excess
bleeding following vaginal delivery
and less effective when used fol-
lowing a CD. In one study of 226
women with postpartum hemor-
rhage treated with a Bakri balloon
the success rate was 89% and 66%
following vaginal delivery and CD,
respectively.’

When using balloon tampon-
ade during a CD, some experts
recommend partially closing the
transverse hysterotomy incision
by placing sutures to close edges of
the hysterotomy, followed by inser-
tion of the balloon into the uterus
and the stem through the cervix
into the vagina. Attachment of the
stem to a collection bag should help
to quickly assess the rate of blood
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loss. The balloon is inflated after
the hysterotomy is closed. Follow-
ing inflation of an intrauterine bal-
loon, blood loss should decrease
almost immediately.'’ If excessive
blood loss continues for more than
10 minutes, additional uterus-spar-
ing interventions or hysterectomy
may be required. Following success-
ful balloon tamponade, the balloon
may be deflated 12 to 24 hours post-
partum when maternal stabilization
and normal coagulation have been
achieved. If bleeding resumes, the
balloon may be reinflated and UAE
should be considered.

Combined interventions:
Uterine devascularization plus
uterine compression sutures
There are no high-quality random-
ized trials comparing the devascu-
larization plus compression sutures
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versus a single intervention alone,
and case series and case reports
on this topic are lacking. If uterine
devascularization alone does not
sufficiently control bleeding, adding
a uterine compression stitch might
resolve the hemorrhage. Both pro-
cedures require only suture mate-
rial, which is immediately available
in all operating rooms. Hence, this
combination of interventions can be
executed quickly.

Uterine sandwich: Intrauterine
balloon tamponade plus
uterine compression sutures
CD for placenta previa is associated
with an increased risk of postpartum
hemorrhage, with bleeding from the
lower uterine segment greatly con-
tributing to total blood loss. While
O’Leary sutures can stem the flow of
bleeding in this area, the use of both
an intrauterine balloon tamponade
plus uterine compression sutures—
a so-called uterine sandwich—may
result in maximal reduction in blood
loss.!12

In one randomized trial, 106
women undergoing CD for a pla-
centa previa were randomly assigned
to uterine devascularization alone
or double transverse compression
suture at the lower uterine segment
plus intrauterine Foley catheter bal-
loon. Compared with women receiv-
ing devascularization alone, the
combination of compression suture
plus intrauterine balloon signifi-
cantly reduced blood loss (1,350 mL
vs 750 mL, respectively; P =.0001)."

Underutilization

of uterine-sparing
interventions

In a nationwide study of 50 con-
secutive Danish peripartum hyster-
ectomy cases, an audit committee
concluded that 24% of the hysterec-
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FIGURE 3 Hayman suture

FIGURE 4 Pereira sutures

W

The Hayman suture passes directly from the anterior uterine

wall through the posterior uterine wall. Two to four longitudinal
sutures can be placed. Two longitudinal sutures are pictured in
this figure. A transverse cervicoisthmic suture also can be placed,
if needed, to control bleeding from the lower uterine segment.
]
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The Pereira sutures combine longitudinal and transverse sutures
placed as a series of bites into the submucosal myometrium. The
sutures do not enter the uterine cavity. The longitudinal sutures
begin and end at the level of the transverse suture closest to

the cervix. Avoid damage to blood vessels and the ureters when
placing the transverse sutures. Two longitudinal sutures and three
transverse sutures are pictured in this figure.
]

tomies could have been avoided, and
an additional 30% of hysterectomies
might have been avoided, if uterine-
sparing surgical interventions had
been utilized. In a recent survey of
senior ObGyn residents in France,
greater than 70% of respondents
reported that they had not mas-
tered uterine-sparing techniques
of uterine devascularization and
compression sutures, nor peripar-
tum hysterectomy.'® Together, these
studies suggest that uterine-sparing
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