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INTRODUCTION

Postpartum hemorrhagic is an emergency state in
the field of obstetrics, which is one of the main
cause for morbidity and mortality.1 Postpartum
hemorrhagic can also cause persistent defect in
form of loss of the uterus due to hysterectomy.1,2

Massive postpartum hemorrhagic can lead to ne-
crosis of the anterior pituitary lobe causing Shee-
han’s Syndrome. The main causes of hemorrhagic

are postpartum atonic uterine and the placental re-
tention.1 Complications arise depending on the
amount of blood loss, the state of maternal health
before hemorrhagic and the accuracy and also the
speed from the medical caregiver.2 Complications
from hemorrhagic and anemia postpartum will be
more severe if it occurs on the underlying anemic
state.1,2 Determining the amount of bleeding that
comes out is very difficult and mostly is under es-

Abstract

Objective: To analyze the differences between the reduction in he-
moglobin and hematocrit level in severe preeclampsia patients who
have had Caesarean section with and without B-Lynch prophylaxis.

Method: The design of the study was an experimental analytic with
Randomized Control Trial (RCT). Thirty patients who came to Dr.
Hasan Sadikin Hospital, Soreang Hospital, and Cibabat Hospital dur-
ing 11 July - 25 September 2012 and met inclusion criteria were se-
lected and divided into two groups. The first group were caesarean
section with B-Lynch prophylaxis, the second one were without B-
Lynch prophylaxis. The sample were taken with simple random
sampling. Each patient were examined for hemoglobin and hema-
tocrit level before and 6 hour after C section. The data was analyzed
by t-test and Mann Whitney test.

Result: There were significant differences (p <0.05) on the decrease
of hemoglobin and hematocrit level between patient who were per-
formed B-Lynch prophylaxis and those who were not (7.98% vs
19.75%; p = 0.001 and 9.02% vs 18.28%, p = 0.013, respectively).

Conclusion: The decreasing hemoglobin and hematocrit level be-
fore and 6 hour after C section is less in patient with severe pree-
clampsia who had caesarean section with B-Lynch prophylaxis com-
pared to cesarean section without B-Lynch prophylaxis.

[Indones J Obstet Gynecol 2013; 1-3: 139-44]
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Abstrak

Tujuan: Menganalisis perbedaan penurunan kadar hemoglobin dan
nilai hematokrit pada pasien preeklampsia berat yang dilakukan sek-
sio sesarea dengan dan tanpa profilaksis B-Lynch.

Metode: Penelitian yang digunakan adalah eksperimental dengan
rancangan Randomized Control Trial (RCT). Tiga puluh pasien pre-
eklampsia berat yang datang ke RSUP Dr. Hasan Sadikin, RSUD Sore-
ang dan RSUD Cibabat selama periode 11 Juli - 25 September 2012
dan telah memenuhi kriteria inklusi dibagi ke dalam 2 kelompok per-
lakuan yaitu seksio sesarea dengan profilaksis B-Lynch dan kelompok
kontrol yaitu seksio sesarea tanpa profilaksis B-Lynch. Pengambilan
sampel dengan metode acak sederhana, pada kedua kelompok per-
lakuan dilakukan pemeriksaan kadar hemoglobin dan nilai hemato-
krit sebelum operasi dan 6 jam pascaoperasi. Data yang diperoleh di-
analisis dengan uji t dan uji Mann-Whitney.

Hasil: Terdapat perbedaan yang bermakna pada persentase penu-
runan hemoglobin antara pasien yang dilakukan profilaksis B-Lynch
dengan yang tidak dilakukan profilaksis B-Lynch (7,98% vs 19,75%;
p = 0,001), Demikian pula persentase penurunan nilai hematokrit
(9,02% vs 18,28%, p = 0,013).

Kesimpulan: Penurunan hemoglobin dan hematokrit sebelum ope-
rasi dengan 6 jam setelah operasi lebih sedikit pada pasien preeklamp-
sia berat yang dilakukan seksio sesarea dan profilaksis B-Lynch
dibanding dengan tanpa profilaksis B-Lynch.

[Maj Obstet Ginekol Indones 2013; 1-3: 139-44]
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timated.2,3 In Healthy women, 1000 ml of blood
loss can be tolerated, but for women with poor
health will lead to prolonged complications.1-3

Postpartum hemorrhagic cannot always be pre-
dicted, many of the risk factors associated with
postpartum hemorrhagic such as: the use of to-
colytics, the use magnesium sulphate in preeclamp-
sia, age above 35 years, body mass index above 30,
multiple pregnancy, previous history of bleeding at
delivery, macrosomia, hydramnios, prolonged la-
bor, and delivery by caesarean section.2,3

Caesarean section is one of the risk factors for
postpartum hemorrhagic.3-5 In a cohort study the
number of hysterectomy supravaginalis was 186
(0.5%) out of 39,244 deliveries by caesarean section.4

In Dr. Hasan Sadikin General Hospital, based on
the annual report from 2011, the incidence of su-
pravaginalis hysterectomy were 26 (2.9%) out of
876 deliveries by Caesarean section and 8 (30.8%)
of them suffered severe preeclampsia. In the same
year there were 4 cases of death due to delay in
treatment of bleeding due to postpartum atonic
uterine.6

B-Lynch technique was introduced 14 years ago,
and the use of this uterine compression technique
is increasingly popular.7-9 B-Lynch technique can
be performed at any time if patient have the risk
of postpartum hemorrhagic.7,8 But employment of
B-Lynch technique after hemorrhagic due to uter-
ine atonic still risking maternal morbidity such as
anemia, fatigue, depression, and the risk of massive
postpartum hemorrhagic can cause necrosis of the
anterior lobe hipofise.10,11

Based on research by Kayem G of 211 patients
who underwent B-Lynch, 25% of cases required
blood transfusion and hysterectomy.8 Failure of
uterine conservation is due to delay in the employ-
ment of B-Lynch.8

Research by E Kalu in 2002, managed to give
B-Lynch prophylaxis to prevent postpartum hem-
orrhagic in laboring women with triplet pregnan-
cies and heart failure.12 Vachani, in India per-
formed research regarding B-Lynch prophylaxis in
patients with the risk of postpartum hemorrhagic,
performed emergency Caesarean section. Based on
this study, effective prophylactic B-Lynch was sug-
gested as an easy, fast, inexpensive and safe
method in preventing postpartum hemorrhagic in
patients with bleeding risk factors underwent cae-
sarean section.10,11

 METHOD

The study design was experimental, analytical Ran-
domized Control Trial (RCT) group of severe pree-
clampsia patients with inclusion criteria: having in-
dication to performed Caesarean section based on
obstetric indications and prophylaxis of B-Lynch by
using chromic catgut thread no 2 and a control
group of patients with the same criteria but did not
underwent prophylactic B-Lynch. Severe pree-
clampsia patient without HELLP syndrome and he-
moglobin level > 10 g/dl, received treatment 4
grams (loading dose) 20% MgSO4, and 10 grams
20% MgSO4, (maintenance dose) according to cae-
sarean section therapy protocol department of ob-
stetrics and gynecology Dr. Hasan Sadikin General
Hospital. Patients was performed Caesarean sec-
tion with regional anesthesia without sedation in
Dr. Hasan Sadikin General Hospital and its Hospital
networks (Cibabat Hospitals, Soreang Hospitals).

Patients will be dropped out in the event of uterine
atonic which forced the doctor in doing B-Lynch or
if any abnormalities in the uterus was found, or baby
weighted over 4,000 grams and require immediate
transfusion within the first 6 hours postoperatively.
Routine blood tests was performed in sequences to
assess changes in hemoglobin and hematocrit level.

Statistical analysis performed to asses the differ-
ence of hemoglobin and hematocrit decrement in pa-
tients who underwent B-Lynch. Analysis was per-
formed using an unpaired t test for the normally dis-
tributed data, and using Mann Whitney test statistic
if the data is not normally distributed.

RESULT

Table 1. Characteristics of the Subject in the Two Groups

Variables
Research Group Significance

pProphylaxis B-Lynch
(n=15)

Without Prophylaxis
B-Lynch (n = 15)

Age
< 20 years
20-35 years
> 35 years

2(13.33%)
7(46.66%)
6(40 %)  

1(6.66%) 
9(60 %)  
5(33.33 %)

0.714

BMI
≤ 19.8
19.9-26

1(6.66%)
14(93.33%)

0(0%) 
15(100%)

1.000

Parity
1
2-4
≥ 5

5(33.33%)
9(60 %)  
1(6.66%) 

7(46.66%)
6(40 %)  
2(13.33%)

0.429

Gestational age
34-< 37 weeks
37-< 42 weeks

7(46.66%)
8(53.33%)

8(53.33%)
7(46.66%)

0.715

Baby Weight
< 2500 g
2500 - < 4000 g

3(20 %)
12(80 %) 

3(20 %)
12(80 %) 

1.000

Chi-Square test. p significant if p<0.05
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Table 1 shows the characteristics of the subjects
in terms of maternal age, body mass index, parity,
gestational age and infant weight, there were no
significant differences between subject in both
study groups. Based on the homogeneity of the
data above, the three groups above is comparable.

Table 2 shows that the prophylactic B-Lynch re-
duce the amount of bleeding. This play role in the
decrement of hemoglobin level for the group
where prophylactic B-Lynch was performed rather
than the group that did not underwent prophylac-
tic B-Lynch. Decrement in hemoglobin levels was
statistically significant.

Table 2. Comparison of Hemoglobin Levels in the Two
Groups

Variables
Hemoglobin

Value
pPreoperative

 (n=15)
Postoperative

(n = 15)

Treatment Mean (SD) Mean (SD)

B-Lynch 12.45(0.99) 11.43(0.91) 0.014

Without B-Lynch 12.83(1.28) 10.27(1.45)

Unpaired T test. p significant if p p<0.05

Table 3 shows that the prophylactic B-Lynch de-
crease the amount of bleeding. A decrement in he-
matocrit level for the prophylaxis group which B-
Lynch was performed was smaller, compared to
those who did not under went prophylactic B-
Lynch. Decrement in hematocrit value was statis-
tically significant.

Table 3. Comparison of Hematocrit Levels in the Two
Groups

Variables
Hematocrit

Value
pPreoperative

 (n=15)
Postoperative

(n = 15)

Treatment Mean (SD) Mean (SD)

B-Lynch 38.13(3.13) 34.53(2.13) 0.006

Without B-Lynch 37.6(3.69) 30.60(4.37)

Mann Whitney test.  p significant if p p<0.05

DISCUSSION

Characteristics of the studied subjects are maternal
age, gestational age, parity, body mass index, all of
them did not found a significant difference, and so
it is comparable.

Table 1 shows the demographics of the study
subjects maternal age, body mass index, parity,

gestational age and infant’s weight. From the table
above, maternal age in both study groups mostly
in the age group of 20-35 years, consist of 7 people
(46.66%) in the B-Lynch prophylaxis group and 9
(60%) in the group non-prophylactic B-Lynch. In
the age group less than 20 years, there are 2 people
(13.33%) underwent prophylactic B-Lynch and 1
(6.66%) in the group non-prophylactic B-Lynch.
Age characteristic over than 35 years earned as
many as 6 people (40%) in the prophylactic B-
Lynch and 5 (33.33%) in the group non-prophy-
lactic B-Lynch. Statistic analysis obtained p value
0.714, value of p greater than 0.05 (non signifi-
cant). Based on the characteristics of the age in this
group was obtained a higher risk of postpartum
hemorrhagic in the age group less than 20 years
old and over 35 years old.

Based on Table 1, body mass index is divided
into BMI ≤ 19.8 is 1 person (6.66%) in the prophy-
laxis of B-Lynch. BMI 19.9 to 26 consist of 14 peo-
ple (93.33%) B-Lynch prophylaxis group and 15
people (100%) in the group non-prophylactic B-
Lynch. We did not found BMI ≥ 26 in both study
groups. Statistic analysis obtained p value 0,309 by
the value of p greater than 0.05 (not significant)
indicating no significant difference was found be-
tween the two studygroup. Based on the IMT, both
groups are not at higher risk for pospartum hemor-
rhagic.

Parity classification in this study is that the par-
ity between 2-4 are 9 people (60%) in the group
underwent prophylatic B-Lynch and 6 (40%) in the
group that did not underwent prophylactic B-
Lynch, parity 1 is 5 people (33.33% ) in the pro-
phylatic B-Lynch group and 7 (46.66%) in the
group that did not underwent prophylactic B-
Lynch. Parity 5 or more by 1 people (6.66%) in the
prophylatic group and the 2 people (13.33%) in
the group that did not do underwent prophylactic
B-Lynch. Analysis statistic obtained p-value=0.429,
p value is greater than 0.05 (non significant) indi-
cating, there is no significant difference found be-
tween the two study group. Parity 5 or more, in-
creasing risk factors for postpartum hemorrhagic.

Gestational age divided into gestational age 37 -
<42 weeks was found in 8 people (53.33%) in the
prophylatic B-Lynch and 7 (46.66%) in the group
non-prophylactic B-Lynch, gestational age 34 - <37
weeks by 7 people (46.6%) in the prophylaxis of
B-Lynch group and 8 (53.33%) in the non-prophy-
lactic B-Lynch group. Among the test subjects ges-
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tational age ≥ 42 weeks is none, analysis statistic
obtained p-value = 0.715, p value obtained is
greater than 0.05 (non significant) indicating there
is no significant difference was found between the
two study group.

Baby’s weight at birth were divided into 3
groups, weight infants less than 2500 grams, the
baby weight 2500 - <4000 grams, and the baby’s
weight ≥ 4000 grams. In this research, the distri-
bution was same in both study groups, which
weights less than 2500 grams each 3 people (20%)
and weight up to 2500 infants <4000 grams each
12 people (80%). And we did not get any baby
weighted ≥ 4000 grams. Statistic analysis obtained
p value = 1.000.

Table 2 presents the average hemoglobin level
before surgery in patients who underwent prophy-
lactic B-Lynch = 12.45 (0.99) and the mean hemo-
globin levels among group who did not underwent
B-Lynch was 12.83 (1.28). In accordance with the
proposed inclusion criteria were a hemoglobin
level > 10 g/dl, this was done to get rid of the bias
effect of anemia due to postpartum hemorrhagic,
based on the previous research that Hb level > 10
did not give significant effect on the occurrence of
postpartum hemorrhagic. The average hemoglobin
levels after surgery in the group that carried out
prophylactic B-Lynch was 11.43 (0.91) and the
group that did not underwent prophylactic B-
Lynch was 10.27 (1.45). The average hemoglobin
levels in patients who underwent prophylactic B-
Lynch is higher than the group that did not under-
went prophylactic B-Lynch. Based on t value from
t test p = 0.014 and this value is less than 0.05 so
the difference is significant.

From the research data we obtained there is less
hemoglobin loss in patients who underwent pro-
phylactic B-Lynch from 0 to 2.6 g/dl with average
1.026 g/dl. Calculation of hemoglobin without
other parameters are considered less precise. The
most substantial decrease in hemoglobin was 2.6
g/dl, the risk factors that can be analyzed at this
patient is severe preeclampsia, having 20% MgSO4,
and emergency Caesarean section. In patients who
do not underwent prophylactic B-Lynch we found
hemoglobin decrement between 0.7 g/dl to 5.3
g/dl with an average of 2.56 g/dl, there was 1 case
of decrease in hemoglobin > 4 g/dl with an age
characteristic more than 35 years, parity more
than 4, patients received additional uterotonic
treatment and observation are more stringent.

The calculation of the hematocrit value in the
study group are presented in Table 3. the average
value of initial hematocrit in both studies, 38.13%
(3.13) in the group that carried out prophylactic
B-Lynch and 37.6% (3.69) in the group that did not
underwent prophylactic B-Lynch. Hematocrit val-
ues after 6 hours post operation are 34.53% (2.13)
in the group that carried out prophylactic B-Lynch
and 30.60% (4.37) in the group that did not un-
derwent prophylactic B-Lynch. Based on the Mann-
Whitney test, P value obtained = 0.006, this value
is less than 0.05 so the difference is significant.

From the research data, we obtained decrement
hematocrit is less, in patients who underwent pro-
phylactic B-Lynch from 0 to 11%, with an average
of 3.6%. There is one case of hematocrit decrement
of 11% but hemoglobin decrement was 2.6 g/dl in
without any evidence of active bleeding so that
only observation was done. In patients who did not
underwent prophylactic B-Lynch, decreased hema-
tocrit is ranged from 1 to 14% with an average of
7%, the decrement was more than patient who un-
derwent B-Lynch. There were 5 cases of decrement
hematocrit greater than 10% with the charac-
teristics of patients aged over 35 years, this find-
ings is in accordance with previous studies that age
over 35 are risk factors for increasing risk of bleed-
ing in postpartum hemorrhagic about 3 times
higher. Based on the previous explanation, hema-
tocrit decrement more than 10% is categorized
into bleeding after Caesarean section, in this case
patients received additional uterotonic drugs and
stricter observation.

Characteristics obtained from the patients who
performed the B-Lynch having a reduced amount
of hemoglobin mostly happened in patients with
more than 35 years of age, and parity more than
4. Based on the results of previous studies for more
than 35 years of age have 1.41 odds ratio, body
mass index over 30 have odd ratio 1.50, severe
preeclampsia have odds ratio 1.50, and emergency
Caesarean section have odds ratio 3.09, each of this
point, increasing risk factors for greater decrement
in hemoglobin and hematocrit.

In the group that did not underwent B-Lynch,
the largest decrement of hemoglobin and hema-
tocrit found in patients aged over 35 years, and
parity more than 4. This pointed out greater risk
factor contributing in decrement of hemoglobin
and hematocrit. In this research, the average per-
centage decrement in hemoglobin was 7.98% in
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the prophylactic group performed B-Lynch and
19.75% in the group that did not underwent pro-
phylactic B-Lynch. Percentage reduction in mean
hematocrit values were 9.02% in the prophylatic
group performed B-Lynch and 18.28% in the group
that did underwent prophylactic B-Lynch. Based on
Schmit’s research, preeclampsia increases the risk
of bleeding by 1.5 times.13 Based from the Eskold’s
research, postpartum hemorrhagic is 2 times
higher in preeclampsia patient than normal blood
pressure patient.14,15 In this research, decrement
in hemoglobin and hematocrit is about 2 times
more lower in patients who underwent B-Lynch
prophylaxis compared with those who did not un-
derwent prophylactic B-Lynch. Patients with bleed-
ing or a decrease in hemoglobin and hematocrit
values on this research can still be treated by ad-
ministering uterotonic, so no need for B-Lynch pro-
cedure or hysterectomy.14

Patients with preeclampsia who received MgSO4

therapy is a risk factor for having atonyuterine, be-
cause it has the tocolytic effect of MgSO4.16-19 Mag-
nesium sulfate has two action, as the tocolytic
drugs by suppressing nerve transmission directly
to the myometrium and the effect on myometrial
cells.16-17 First, an increase in magnesium levels de-
creasing release acethylcoline by motor and plate
at the neuromuscular junction so that Magnesium
prevents calcium influx to neurons and effectively
block the nerve transmission.16-17 Second, the ef-
fect of magnesium to calcium antagonists at the cel-
lular level and extracelular.16-18

Physiologically, within a few minutes after birth,
there was a strong uterine contractions and re-
duced intrauterine surface tention which causes
the separation of the placenta from the maternal
decidua implantation.2 In normal circumstances,
the amount of bleeding is limited by the contrac-
tion of myometrial fibers because the blood vessels
which supply the placental sinuses are surrounded
by smooth muscle fibers and muscle fibers will be
depressed if it contracting, so that the blood supply
to the sinus is decreasing.1,2,20

The process of postpartum hemorrhagic stop,
primarily occurs mechanically, the muscles of the
uterus will contract strongly after induced by the
hormones. Myometrium contract so strongly after
the baby is born and the placenta is "born". Muscle
fibers will retracted and will reduce the volume of
uterine bleeding postpartum.2,7 Bleeding control
was done due to the contraction and retracted fi-

bers that crossing around the myometrium. Myo-
metrial contraction will push the spiral arteries and
veins, known as Living ligatures.2 If uterine con-
tractions disrupted due to the influence of MgSO4
or because of other risk factors, the Living ligatures
is not happening, then this is where we expect B-
Lynch mechanism to compress uterine and stop
the bleeding.10

In accordance with the study conducted by
Vachani during 2007, B-Lynch provide an effective
prophylaxis to prevent postpartum hemorrhagic,
with a decrease in mean hemoglobin 0.81 gr/dl.9
Results obtained in this study is the decrement in
hemoglobin levels is greater which is 1.02 g/dl, but
the difference was, in this study is in the amount
of the sample, using sample size of 30 who were
divided into 2 groups: 15 samples each, and the
differences in the research inclusion criteria.

CONCLUSION

Decrement in hemoglobin and hematocrit level be-
fore surgery up to 6 hours after surgery in patients
with severe preeclampsia who performed Caesar-
ean section and the B-Lynch prophylaxis is better,
compared with group who did not performed pro-
phylaxis B-Lynch.
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