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Abstract
Objective: To study the efficacy and outcome of bilateral internal iliac artery ligation in obstetric cases.
Study Design: Retrospective observational study.
Place & Duration of study: Dept. of Obs/Gynae unit II Holy Family Hospital. Rawalpindi from January 2012
to December 2014.
Methodology: Women admitted to HFH who underwent BIAL to control or prevent haemorrhage.
Main outcome measures were
1). Any complication of the procedure.
2) The need for re-laparotomy.
In this study we analyzed 12 cases of BIAL which was done to control excessive pelvic and post partum
haemorrhage.
Results: During this period we had 18,291 deliveries in our unit. Bilateral internal iliac artery ligation was
performed on 12 patients. It was done in 5 (41.6%) for primary PPH, 2 (16%) for secondary PPH, 2 (16%) for
uterine rupture, 2 (16%) for post hysterectomy referral to tertiary care hospital for intraperitoneal bleed,
1(8.3%) for broad ligament haematoma and persistent shock after caesarean section in rural settings.
Haemostasis was secured in all patients, however 2(16%) died due to complications e.g. septicemia, DIC and
multiorgan failure. Hysterectomy was done in 7(58.3%) patients. Uterus was conserved in 5(41.6%) patients.
No complication regarding procedure of BIAL was observed.
Conclusion: BIAL is a life saving procedure along with being a fertility sparing method especially in low
resource countries.
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Introduction
Bilateral internal iliac artery ligation (BIAL)is a time
tested method of controlling pelvic as well as post
partum haemorrhage. The pioneer of it is Sir Howard
Kelly who did it in 1894 to control haemorrhage during
hysterectomy for endometrial carcinoma.1 Later
Mangert WF2 et al and Burchell RC3 did extensive work
on it to endorse it as a useful procedure.
Pelvic haemorrhage intra or postoperative occurs

mainly due to any vascular injury or failure to ligate the
bleeding vessels adequately. Primary post partum
haemorrhage however results mostly due to uterine
atony followed by retained products of conception,
abnormalities of placental insertion and uterine
rupture.2
Defective coagulation due to excessive haemorrhage
are among the contributing factors towards
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haemodynamic instability in such cases.
An insight into the anatomic distribution of the pelvic
blood supply, and the knowledge about the preventive
ways and means for the timely control of the blood loss
can reduce the maternal morbidity and mortality. BIAL
decreases pulse pressure of the arterial system by 85%
and reduces blood flow in arteries distal to the ligation
by 48%. Thereafter the arterial pressure becomes the
same as venous pressure, thus facilitating clot
formation rendering it more amenable to haemostasis
by clot formation.4
This is evident in cases of major degree placenta
previa, uterine rupture, broad ligament haematoma and
cervical pregnancy.5
Besides controlling haemorrhage BIAL is an effective
fertility sparing procedure.5 Success rate of BIAL is
reported to be 40% to 100% and the procedure
prevents hysterectomy in 50% of the cases according
to different studies.6
The purpose of the study was to evaluate the
effectiveness of BIAL in saving maternal life, with or
without hysterectomy

Methodology
The study was conducted in Gynae Unit II of Holy
Family hospital Rawalpindi. It was a retrospective
observational study carried from January 2012 till
December 2014.

Sr.No
Age
Parity
(Patient) (Years)

Referrals of complicated cases are received from the
city and periphery. Life threatening emergencies like
severe primary post partum haemorrhage due to
uterine atony and uterine rupture are encountered.
Even caesarean sections, hysterectomies and ERPC
done elsewhere with intraperitoneal bleeds are also
seen.
In this study we analyzed 12 cases of BIAL which was
done to control excessive pelvic and post partum
haemorrhage.
During laparotomy, the retroperitoneal space was
entered at the level of the common iliac artery
bifurcation and internal iliac artery was identified. The
anterior division of the internal iliac artery was ligated 5
cm distal from the common iliac bifurcation.
The relevant information for each case was recorded
with maternal age, gravidity, parity, obstetric pathology
that led to IAL ligation, volume of blood and blood
product transfusions, uterus conservation and length of
hospital stay.
Critical analysis of the cases was done in terms of
failure rate, associated complications, conservation of
the uterus and maternal death.

Results
Total no. of deliveries conducted in gynae unit II. Holy
Family Hospital during this period was 18,291.
During this period 12 patients underwent BIAL. Detailed
characteristics of these patients are shown in table I.

Diagnosis including
Causes of
gestational age
Haemorrhage /
PPH
Home delivery of
Uterine rupture
FTP,PPH(shock)
and bleeding
35+ weeks of
Uterine atony
abruption + DIC of
PPH
Previous scar now at Uterine atony
23 weeks PPH
Previous two scar
Sec. PPH

Hys.

Yes

Mode of
No. of
Outcome
Hospital
Delivery / blood units Complications Stay in
Place
+ FFP’s
Day(s)
SVD/ Murree
4+3
Shifted to SICU
15

Yes

LSCS / HFH

5+6

SICU

18

Yes

SVD / HFH

4+3

Nil

12

No

LSCS /
Jhelum
LSCS /
Kahuta

4+2

Nil

10

1.

30

P7

2.

25

PG

3.

28

G4P1+2

4.

26

G3P2+0

5.

30

P2

Previous two scar

Broad ligament
hematoma

No

6.

28

P1

Delivered at FTP –
PPH
Hysterectomy at
private clinic
Shock

Uterine atony
Intraperitoneal
bleed

Yes

SVD / Pvt.
Clinic

7+8

6+10

MICU on
35
ventilator ,
neurological
deficits
Re-opened d/t Died on 8
I/P bleed BIAL
MICU on
ventilator

Table I continued..
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Sr.No
Age
Parity
(Patient) (Years)

Diagnosis including
Causes of
gestational age
Haemorrhage /
PPH
LSCS / PPH

7.

30

P4

8.

26

PG

9.

28

G5P3+1

10.

28

P3

11.

30

G3P2

12.

25

P3+0

+0

Uterine atony

Mode of
Delivery /
Place

Yes

LSCS / Pvt.
Clinic

39 weeks IOL
Uterine atony
No
delivered
B-lynch +
PPH
IAL
Previous hysterotomy
Scar
Yes
at 30wks abruptio
dehiscence
placentae
Previous 2 scar
Acute abdomen
Yes
H/O ERPC for 4m
reopened
gestation , expulsion,
hysterectomy in pvt
hosp.
Previous 1 scar
Laparotomy
No
12 wks with delayed Ruptured scar
miscarriages referred
IAL
from periphery fever,
jaundice and acute
abdomen
Secondary PPH after
Sec. PPH
No /
FTP SVD
RPOC’s
Laparotomy,
infection
IAL

The average age of the patient was 27 years, ranging
from 25 to 30 years. Only 2(16%) were primigravida
whereas 1(8.3%) was para 7. The remaining 9(75%)
patients were from para 1 to para 4.
5 (41.6%) patients had primary PPH due to uterine
atony whereas 2(8.3%) patients had secondary pph.
3(25%) patients presented with uterine rupture.
2(16.6%) patients had emergency laparotomy due to
broad ligament haematoma.
Hysterectomy was conducted in 7(58.3%) patients,
whereas fertility was conserved in 5(41.66%) patients.
5 (41.6%) patients delivered vaginally followed by
postpartum haemorrhage. 4(30.3%) patients had LSCS
which resulted in surgical complications like broad
ligament haematoma and secondary PPH due to
endometritis.
Most of the patients i.e 7(58.3%) were resuscitated by
4-5 U of blood and its products. Maternal mortality was
seen in 2(16%) patients.

Discussion
Internal iliac ligation - a method to control pelvic
haemorrhage is seen to be very effective in saving the
lives of women in severe haemorrhage due to obstetric
and gynaecological cases. It also plays a vital role in
preserving the fertility of a woman, which has a great
impact on the social life of women especially of the
third world countries.7,8

14

Hys.

No. of
blood
units +
FFP’s
8+6

Outcome
Hospital
Complications Stay in
Day(s)
Reopened IAL Died after
,Hysterectomy
1
SICU
Shifted to MICU
16
on ventilator

SVD / HFH

9+14

Emergency
laparotomy

4+11

SICU

18

Miscarriage

4+6

SICU

14

Miscarriage

7+6

SICU on
ventilator

14

SVD /

5+4

7

According to a study of the haemodynamics of the
pelvic cavity by Burchell, it was seen that after BIAL the
pelvic blood flow reduced by 49% and venous pressure
reduced by 85%. This easily led to effective
haemostasis.4
Our study has a limited number of patients which
corresponds with international data on this subject
because of the nature of the operative procedure.6,8
To give a little background of this procedure, Internal
iliac ligation is a method to control pelvic haemorrhage
which is being practiced since almost a 100 years.
Although a lot of innovations have been made for
controlling pelvic haemorrhage by medical methods,
IAL is still very popular because of its effectiveness.
There are different methods to control obstetric
haemorrhage e.g. stepwise devascularisation i.e.
uterine and ovarian artery ligation.1 Application of BLynch suture is also an effective method to control PPH
due to uterine atony. It compresses and envelops the
uterus producing a result similar to manual
compression but complications like uterine ischemia or
necrosis do occur.9 Moreover it is not possible in cases
of severe abruption placentae and ‘couvelaire’ uterus.
In our study the commonest cause of post partum
haemorrhage was uterine atony i.e. in 5(41.6%)
patients. These figures correspond with a study
conducted in Turkey in 2012.10 In other international
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studies uterine atony is found to be the commonest
cause of PPH.7,13
Uterine conservation was possible in 5(41.66%)
patients. The international statistics show uterine
preservation with BIAL to be 40% to 100%.6
Overall success of this procedure was seen in 10(84%)
patients. Two patients died .Both of them reported in a
serious condition. One had peripartum hysterectomy in
a private hospital and was referred to Holy Family
hospital with intraperitoneal bleed. She was reoperated and BIAL was done but died due to
septicemia, DIC and multiorgan failure. The second
patient had caesarean section in a private clinic and
was brought with primary pph. She was also re-opened
and hysterectomy with BIAL was done. She also died
due to DIC and multiorgan failure. Our success rate is
similar to a study conducted by Unal et al who found
BIAL to be effective in 87.9% of patients.10 Similarly
Chelli et al reported a success rate of 82.45%.11
Mukherjee et al also had a success rate of 83.3%12
Thus BIAL is a life saving procedure and proves to be
an effective tool in controlling pelvic haemorrhage.
However the expertise to perform it is a must to
minimize the side effects. No procedure related
complication e.g. Ureteric or major vessel injury or
inadvertent ligature of the external iliac artery were
encountered by us as reported in the literature.14
Peripartum hysterectomy was considered as a last
resort to control pelvic haemorrhage in cases of uterine
atony refractive to medical therapy, uterine rupture and
placental invasive abnormalities. But it is seen that
BIAL is not only an effective method to control pelvic
haemorrhage but has an additional advantage of
preservation of the fertility of the patient.
In our study uterine conservation was possible in
5(41.6%) patients, which is supported by other studies
showing this to be 40% to 100%6. It was seen that the
additional application of B-Lynch suture was required
for case of uterine atony.13,15
Internal iliac ligation was found to be very successful in
cases of secondary PPH.15,16 We had 2 (16.6%) cases
of secondary PPH after caesarean section. Both
responded well to this procedure and the moderate to
severe bleeding was reduced to almost nil miraculously
after BIAL.
Uterine rupture is another indication requiring IAL for
better haemostasis. Our hospital is a university hospital
so it receives obstetric cases with complications from
the periphery as well as local private health care
facilities. There were 3(25%) patients with uterine
rupture, the second commonest cause of severe
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PPH.17,18 One was seen in our study to occur in an
unscarred uterus whereas the other 2 had previous
scar. Scar was repaired and uterus was conserved
along with BIAL in 1(8.3%) patient. Whereas the other
2(16.6%) required hysterectomy and BIAL as there was
a big broad ligament haematoma and open ends of the
vessels could not be located. Similar results were
observed in a study by Siddik et al who did BIAL, in
cases of uterine rupture but were able to conserve the
uterus in 1 patient only. Although uterine artery ligation
can be employed in cases where repair is attempted
but it is seen that IAL is more effective in controlling
uterine, cervical and vaginal arterial supply.19,20,21
Thus it is observed that IAL is a safe, rapid and
effective method to control pelvic and postpartum
haemorrhage.

Conclusion
The safety and efficacy of BIAL is proved by our study
but larger randomized controlled trials are needed to
further support it. Moreover it should be tried as a first
option in young women of low parity. It is the need of
the hour to train young obstetricians how to perform
BIAL, to avoid delay in carrying out this procedure.
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