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Abstract

Purpose To evaluate the effect of a modified type II radical hysterectomy on maternal morbidities and mortality in cases
with abnormally invasive placenta (AIP).

Methods 63 cases with AIP were managed at one of the largest referral centers in Egypt in a prospective study design. This
technique entails devascularization of the uterus laterally on both sides and to clamp the uterus at the lowest possible point
just below the level of the placenta while sparing the ureters.

Results The difference between pre- and post-operative hemoglobin was only about 1 gm/dl, and the mean blood loss was
1673 +958 ml. There was a significant drop in the post-operative need for blood and blood product replacement, packed red
blood cells (p =0.013), fresh red blood cells (p <0.001), and plasma units (p =0.012). Operative time (skin to skin) averaged
190 +58.2 min as the technique is slow and utilizes meticulous hemostatic steps. ICU admission was 4.8% with a mean total
hospital stay of 8.6 + 3.6 days. Histopathological examination revealed 58 cases of placenta increta and five percreta cases.
We also had 16 bladder injuries (25.4%) and two ureteric injuries, and no maternal mortalities.

Conclusion This technique reduces maternal morbidity and mortality while performing cesarean hysterectomy for cases
with AIP.

Keywords Abnormally invasive placenta (AIP) - Accreta - Placenta accreta spectrum (PAS) disorders - Increta - Percreta -
Maternal morbidity - Maternal mortality - Modified cesarean hysterectomy
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myometrium or invasion of the uterine serosa or adjacent
organs is termed as “placenta percreta” [2—4].

There is a steep increase in the incidence of PAS disor-
ders over the past few decades from approximately 1/2500
to 1/500 [5]. This increase has been attributed to an increase
in cesarean section (CS) rates; however, other causes may
be implicated where there was interference with the lining
of the uterus as manual placental delivery, uterine curettage,
hysteroscopic endometrial resection, previous hysteroscopic
surgery and uterine artery embolization. There were even
reported cases with no previous history of surgery in cases
with submucous myomata, uterine adenomyosis and bicor-
nuate uterus [6].

PAS disorder is a serious condition that is responsible
for major obstetric hemorrhage and results in significant
maternal morbidity and mortality. Maternal mortality ranges
from 4% in developed countries to 14% in developing coun-
tries, and accounting for more than half of direct maternal
deaths in those regions [7]. Given that techniques that help
to reduce blood loss during hysterectomy for these cases
such as internal iliac artery ligation have been proven inef-
fective [8], considerations must be given to modify operative
techniques.

Our aim was to evaluate the effect of a modified hyster-
ectomy technique for cases with abnormally invasive pla-
centa (AIP) which includes placenta increta and percreta on
related maternal morbidities and mortality.

Methods

Type II (Type B) radical hysterectomy is described by Cibula
et al. [9]. The idea for the modifying this technique was to
adapt it for use in cases of AIP. This entails devascularizing
the uterus laterally and clamping the uterus at the lowest
possible point just below the level of the placenta while spar-
ing the ureters.

In this modification, there is no need for the excessive
parametrial dissection (increased blood loss) as this is not a
case of invasive cervical cancer, and also part of the cervix

Fig. 1 i Midline incision and
visual conformation of AIP
shown by the arrow. ii Uterus
is exteriorized and incision is
closed with towel clips
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is spared which was not usually fully invaded by the placenta
in most cases. This decreases blood loss in cases of AIP as
there are large caliber, low resistance, abnormal vascular
connections that develop over the period of pregnancy caus-
ing the dissection of the parametrium and bladder to be very
bloody.

We recruited women with suspected AIP from January
2014 to January 2017 at Kasr Alainy hospital, Cairo Uni-
versity in a prospective cohort study. The study protocol
was approved by “The scientific and ethics Committee” of
OBGYN department on December 2013, and all participants
were counseled and signed an informed consent. Women
enrolled had an age ranging from 20 to 42 years, gestational
age > 35 weeks with administered antenatal corticosteroids
[10], suspected AIP using 2D ultrasound (loss of retropla-
cental myometrial interface, placental bed lacunae [6], a
thickness of < 1 mm of myometrium retroplacental [11], and
multiple coherent vessels seen by 3D power doppler [12].

Exclusion criteria included: pre-operative hemoglobin
level < 9 gm/dl, coagulation defects, multi-fetal gestation, if
the placenta spontaneously separated, admitted with severe
bleeding and operated upon as an emergency (more blood
loss and morbidity) as this will affect the main outcome
measures [13]. This modified technique was performed by
a multidisciplinary team including three consultant obstetri-
cians, two senior anesthesiologists, an on-call urologist, and
an on-call vascular surgeon. Pre-operative preparations were
done according to guidelines provided by “Placenta accreta.
Committee Opinion No. 529 [10].

Operative technique

A midline skin incision is performed with a classical upper
segment cesarean section for fetal extraction, after confirm-
ing the diagnosis visually as seen in (Fig. 1i). Uterotonics are
also given to accelerate placental separation (in cases of AIP
uterine contractions cause the placenta to bulge in the weak-
ened lower uterine segment and subsequently allowing for
better demarcation and dissection if hysterectomy is needed).
If detachment fails and the diagnosis of AIP is confirmed,
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the placenta is left in situ with no attempts for removal. The
umbilical cord is cut and clamped using a Kocher clamp, and
the uterine incision is closed using four towel clips as shown
in (Fig. lii), and the uterus is exteriorized.

The technique modification hinges upon four main axial
points 4(D)s:

1. Dissection of the posterior fold of the broad ligament’s
peritoneum till the level of the base of the broad liga-
ment and mobilizing the ureter laterally.

2. Devascularization of the broad ligament lateral to the
uterus.

3. Delayed dissection of the anterior fold of the broad liga-
ment’s peritoneum and mobilizing the bladder down-
wards (where most blood loss occurs due to bladder or
placental injury) till below the level placental attach-
ment.

4. Demarcation of the level of the placenta and then clamp-
ing the vascular pedicle containing the uterine vessels
just below its level.

After clamping and ligating the round and infundibulo-
pelvic ligaments as in any hysterectomy, the broad ligament

Fig.2 i Identification of an
avascular plane as shown by the
arrow. ii Posterior leaflet of the
peritoneum is incised vertically
downwards as shown by the
arrow

Fig. 3 i highlights the plane
along which dissection con-
tinues, arrow (A) shows the
avascular plane, (B) shows the
posterior leaflet of the broad
ligament. ii Identification of the
ureter as shown by the arrow

becomes accessible. An avascular plane is identified as
shown in (Fig. 2i) (video 1), and the posterior leaflet of the
peritoneum is incised vertically downwards (Fig. 2ii) parallel
to the uterine body and cervix carefully along the avascular
plane (Fig. 3i) (video 2). This is done down to the level
where the ureter is identified (Fig. 3ii) (video 3) and dis-
section is then continued downwards medial to the ureter
displacing it laterally till below the level of the placenta or
the pelvic floor is reached. The anterior leaflet of the broad
ligament is dissected downward till below the level of the
placenta or till the pelvic floor is reached. Meticulous hemo-
stasis is essential in this step to avoid uncontrollable bleed-
ing which would cause surgery to be hectic.

The same steps following the same sequence are con-
ducted at the other side of the uterus to prepare for the final
step of bladder mobilization. We always opt to start with
the side opposite to the side on which the placenta is more
bulging (high vascularity, congested vessels and abnormal
vascular communications are usually present).

Dissection is then continued (laterally to anterior) till the
level of the bladder attachment to the lower uterine segment
is reached. Careful mobilization of the bladder downwards
is done by a combination of both blunt and sharp dissection
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using a strict hemostatic technique (special considerations
are made when bladder serosal invasion is suspected before
surgery).

When the bladder has been fully mobilized below the
level of the placenta (Fig. 41) (or in some cases to the level
of the pelvic floor), the ureters are now completely displaced
out of the way below the level of the placenta. Two curved
Heaney clamps are placed just below the level of the pla-
centa sparing the bladder and the ureters while clamping
both ascending uterine arteries as shown in Fig. 4ii (video
4). The vascular pedicle between these clamps is divided and
double ligated on both sides.

Straight clamps (Kocher or Masterson) are then used
to identify and clamp the edges of the remaining cervi-
cal tissues as the uterus is removed below the level of

Fig.4 i Bladder and ureters
fully mobilized below the level
of the placenta. ii Clamping of
the vascular pedicles below the
level of the placenta as shown
by the arrows

Fig.5 i Straight clamps are
then used to identify edges of
the remaining cervical tissues.ii
Suturing of the remaining stump
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the placenta but above the level of the vascular pedicles
(Fig. 51). The remaining stump is then sutured (Fig. 5ii).

A test of the bladder integrity is done if bladder injury
is suspected. The bladder is filled with 200-300 cc saline
0.9% solution containing methylene blue dye through the
catheter, and any leakage is reported and corrected imme-
diately by the team’s urologist. Hemostasis is then done,
securing any bleeding points and abdomen is closed in
layers.

When suspecting bladder invasion, the dome of the blad-
der is incised, and bladder is dissected away from the uterus
while ligating any blood vessels, securing as much bladder
wall as possible (Fig. 6). The technique of bladder repair is
left up to the urologist (according to the amount bladder wall
resection, using omental flaps (etc.).
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Fig.6 i Bladder dome is incised
as shown by the arrow. ii Urolo-
gist’s finger is inside the bladder
as shown by the arrow, to help
guide him dissect the bladder
wall away from the placenta if
possible

e Primary outcome To document cases of maternal mor-
tality due to excessive blood loss.

e Secondary outcome To evaluate maternal morbidity
through estimated blood loss, hemoglobin drop, blood
and blood product transfusion, ureteric and bladder
injuries, ICU and intermediate care admissions, and
hospital stay.

e Qutcome measures Pre- and 48-h post-operative hemo-
globin, estimated blood loss, intra and post-operative
blood transfusion using PRBCs units, fresh RBCs
units and plasma were recorded. Intensive care unit
(ICU) admission, intermediate care admission, number
of days spent outside standard obstetric ward, total
duration of hospital stay, and any operative complica-
tions were also recorded. Blood loss was calculated
according to the work done by Kamel et al. [14], where
the volume of blood in the suction apparatus (exclud-
ing liquor at the time of cesarean) was added to the
calculated volume of blood from the measured weight
of the soaked towels and drapes placed beneath the
patients using the following formula: (WET item gram
weight — DRY item gram weight = milliliters of blood
within the item) [15].

Data were statistically described in terms of mean + SD
or number (%). Paired samples ¢ test was used to compare
numerical data. A p value <0.05 was considered as sta-
tistically significant. Data analysis was performed using
the Statistical Package for the Social Sciences program,
v20.0 (SPSS Inc., Chicago, IL, USA).

Results

Over the study duration, we recruited 68 women as we
are the largest referral center for cases of suspected AIP
in Egypt. In five cases, the placenta separated spontane-
ously and they were managed conservatively by hemo-
static sutures at the site of the placental bed, and they were
excluded from our study leaving 63 cases that underwent
the intervention.

The site of placental attachment was anterior uterine
wall in all the cases (no posterior or fundal attachment).
All the cases of AIP were related to previous CS scar,
while 77.7% of cases were placenta previa, only 86% of
them were complete centralis (completely covering the
internal OS). In 46 cases (74%), there was a remaining cer-
vical stump below the level of amputation; however, there
was no post-operative vaginal bleeding in these cases that
required reoperation (stump removal). Histopathological

Table 1 Showing demographic data of the included study population

Minimum Maximum Mean+SD

Age (years) 20 41 32.1+£42
Gravidity (n) 3 8 46+1.1
Parity (n) 2 7 33+1

Previous miscarriages (1) 0 3 1.2+0.8
Previous cesarean scars (1) 1 7 3.1+1.1
Gestational age by date (weeks) 35 37.3 359+0.6
Ultrasound estimated gesta- 33.7 38 36.1+0.8

tional age (weeks)

Values are given as mean =+ SD (95% CI)
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examination of our specimens revealed 58 of cases of pla-
centa increta and five cases of percreta.

Table 1 shows the demographics of the recruited women,
which includes a mean age of 32.1 +4.2 years with 3.1+ 1.1
previous cesarean scars and an average gestational age of
35.9+0.6 weeks at delivery.

We had no cases of maternal mortalities while using this
technique, and a mean blood loss of only 1673 +958 ml.
Although there was a statistically significant drop between
pre- and post-operative hemoglobin (p <0.001) which is to
be expected in such cases, the drop in post-operative hemo-
globin was about 1 gm/dl as shown in Table 2.

While 86% of the participants required blood transfusion
(54 cases), only an average of one a unit of blood, PRBCs
and plasma were used intra-operative, and none of our cases
required replacement with cryoprecipitate or platelets. When
we compared intra-operative versus post-operative need for
blood and blood product replacement, we found a significant
decrease in the need to continue replacement with PRBCs
(p=0.013), fresh RBCs (p <0.001), and plasma (p =0.012).

Operative time (skin to skin) averaged 190 +58.2 min
as the technique is slow and utilizes meticulous hemostatic
steps due to the engorged abnormal vascular connections
present at the site of the AIP. Intermediate care ward admis-
sion was 88.9% (56 cases) with a maximum stay of 4 days
and a mean of 1.2+0.8 days. Only three cases were admitted
to the ICU (4.8%), and the total hospital stay ranged from
3 to 21 days with an average stay of 8.6 + 3.6 days. We also
had 16 bladder injuries (25.4%) and two ureteric injuries.

Table 2 Findings using the new technique

Minimum Maximum Mean=+SD

Pre-operative hemoglobin (g/ 9.3 13 10.8+0.8
dl)

Post-operative hemoglobin (g/ 8.7 11.2 9.9+0.5
dl)

Estimated blood loss (ml) 500 6500 1673 £958

Operative time (mins) 100 420 190+58.2

Intra-OP packed RBCs units (n) 0 8 0.8+1.6

Post-OP packed RBCs units (n) 0 7 0.2+0.9

Intra-OP fresh RBCs units () 0 4 1.3+0.8

Post-OP fresh RBCs units () 0 4 0.3+0.7

Intra-OP plasma units (1) 0 7 1+1.6

Post-OP plasma units (n) 0 10 03+14

Intermediate care admission 0 4 1.2+0.8
(days)

Hospital stay (days) 3 21 8.6+3.6

Values are given as mean=+SD (95% CI)
Difference in means using paired samples 7 test
RBCs red blood cells, OP operative
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Discussion

Placenta accreta is a life-threatening condition with sig-
nificant maternal morbidity and mortality. Although an
individualized treatment plan has been recommended for
cases with AIP, cesarean hysterectomy remains the method
of choice for its management if the patient has completed
her family, or if conservative management fails [10]. Our
main findings show that while using the above modified
technique we had no maternal mortalities, reduced opera-
tive blood loss, post-operative blood transfusion, ICU
admission and other maternal morbidities.

Typically blood loss ranges between 2000 and 5000 ml
in cases undergoing CS hysterectomy for AIP [13, 16, 17],
and in some instances up to 10,000 ml [18]. This tech-
nique shows a fundamental decrease in blood loss, need
for post-operative blood transfusion and the number of
units of blood transfused. Other studies show that nearly
90% of cases need blood transfusion, with 40% requiring
more than ten units [13, 19]. While we have had no mater-
nal mortalities using this technique, others have reported
maternal deaths to reach up to 7% [19].

While other novel techniques were described by
researchers [20-23], which included staple device by
Belfort et al. and vessel sealing device by Rossetti et al.,
only Shamshirsaz et al. described a technique similar to
ours with careful stepwise devascularization of the broad
ligament; however, all women underwent ureterolysis and
ureteric stent placement, with the cervix totally removed
which leads to more blood loss [20]. We had less aver-
age blood loss with less rates of bladder injury, blood
transfusion and similar rates of ureteric injury, with no
reoperation.

The rate of bladder injury was comparable to the study
by Asicioglu et al. [13] (31.4%) and the meta-analysis by
Washecka and Behling [24] (26%). ICU admission was
low compared to 14% reported by Upson et al. [25], 64%
by Brookfield et al. [26] and 45.8% described during elec-
tive surgery by Weiniger et al. [27]. We only had two cases
of ureteric injury with this procedure (3.2%) which com-
pares well to other studies including 5.7% in Asicioglu
et al., and 6% with Washecka and Behling [13, 24]. The
role of ureteric stenting in cases with AIP remains incon-
clusive; our trained team had no difficulties identifying the
ureter without stenting similar to other authors who found
no significant decrease in early maternal morbidity and
ureteric injury when stenting was done [28, 29].

Being one of the largest referral centers in the region,
we receive all cases with suspected AIP which gave us
an advantage in studying such a large sample size in the
given time frame for the study. Conservative modalities in
treating AIP are not feasible in most of our cases as they
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were referred from different governorates in Egypt. This
makes conservative management very difficult as patient
compliance with treatment and follow-up is difficult due
to the geographical distribution of the patient’s place of
residence. That is what makes definitive treatment using
hysterectomy more appealing than other conservative
measures and our hospital’s primary modality for treat-
ment in such cases.

Most of the studies that were successful in the conserv-
ative management of AIP for all or the majority of their
cases without having to resort to secondary hysterectomy
did not elaborate on the depth of placental invasion, and
the final histopathological diagnosis was missing [30-32].
In this work, we presented the histopathology for all our
participants, and included the specimen photos as supple-
mentary material to show the extent of placental invasion.

The fact that we are a developing country with little
resources has limited our use of known interventional radi-
ology, and vascular balloon techniques as the equipment
and the trained personal are not available, and given that
this approach carries the potential to reduce costs related
to operative management of AIP due to decreased person-
nel, blood transfusion, ICU admission and hospital stay,
makes it optimum for implementation in a low resource
setting.

Limitations to our work were mainly due to choosing a
cohort study design. Selecting an appropriate study design
was challenging as a retrospective design carried so many
variables for a control group, while a randomized control
design to compare this technique to a conventional cesar-
ean hysterectomy has some ethical considerations. The
development of this modified technique and the results
obtained were the product of work done by a trained spe-
cialized team, so after developing this technique, we are
unable to ethically subject a control group to the increased
morbidity and mortality rates carried by standard cesarean
hysterectomy. While a cohort study lacks the ability to
directly compare this technique to other modifications and
modalities available, we did, however, overcome this flaw
by comparing our results to other published techniques.

In conclusion, this modified technique reduces mater-
nal morbidity and mortality, while performing cesarean
hysterectomy for cases with AIP. Although this approach
increased operative time, the outcome is encouraging. Fur-
ther research is needed to compare this approach to other
conservative measures and to evaluate it in emergency
cases, while considering operative cost reduction.
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