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Abstract

Background: The management of a pregnant woman who
has a metallic prosthetic heart valve requires important con-
siderations especially for maintaining anticoagulation treatment
and this represents areal challenge for the medical staff.
Patients with mechanical valve prostheses are at high risk for
thromboembolic events, valve thrombosis and mortality
increases during pregnancy.

Aimof Sudy: This study attempted to find the maternal
outcome in pregnant women with prosthetic heart valve as
regard to the choices of regimens of anticoagulation and
comparing between warfarin and heparin regimens throughout
pregnancy and the better choices of the anticoagulant treatment.

Patients and Methods: This study is case series, interven-
tional study which was done on pregnant women with metallic
prosthetic heart valves. These women were presented to Kasr
El Aini Cairo University Hospital in the high risk pregnancy
unit over duration of three years (from the first of January
2013 to the end of December 2015). Including (112 women
(119 pregnancies) with mechanical prosthetic heart valve;
mean age was (29.13+5.3 years old). The anticoagul ation
regimens used from the 1 st trimester in women with prosthetic
metallic heart valves once they get pregnant were as following;
(71/119) of pregnancies were on (heparin-warfarin-heparin)
regimen, (20/119) pregnancies were on heparin regimen, and
28/119 pregnancies were on oral anticoagulant (warfarin).

Results: The regimen (heparin warfarin heparin) has less
maternal complications (31%) than warfarin (64.3%) and
heparin (45%), however both (heparin warfarin heparin)
regimen and (heparin) regimen were not protective against
thrombotic complications which were (5.6%) (5%) respective-
ly. Postpartum hemorrhage (PPH) was higher in cases used
warfarin regimen (28.6%) with significant p-value (0.047),
Women with prosthetic heart valveswere liable to have high
rate of fetal complications (52.1 %) either due to anticoagulation
treatment during pregnancy or due to cardiovascular impair-
ment which also increase during pregnancy. Howeverthe
regimen of (heparin-warfarin-heparin) seems to have the
highest living birth rate (59/71) (83%) than both heparin alone
(10/20) (50%) and warfarin alone (13/28) (46.4%) with
significant p-value (0.002).

Correspondenceto: Dr. Gamal A. Ibrahim, The Department
Obstetrics & Gynecology, High Risk Pregnancy Unit,
Faculty of Medicine, Cairo University

Conclusion: A mechanical heart valve isintended to
replace a diseased heart valve with its prosthetic equivalent.
The number of the pregnant women with metallic prosthetic
valve increases and this necessities the need for proper follow-
up of them, with concentration on the choices of anticoagulants
to prevent valve thrombosis and follow-up of the mother and
the fetus. Warfarin is the most protective anticoagulant for
the mother, but mostly associated with lower live birth rate.
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Introduction

RHEUMATIC fever (RF) and rheumatic heart
disease (RHD) is still amajor health problem,
comprising 56-89% of all cardiovascular diseases
in pregnancy & 0.6% of pregnancies of black
women in Africawith maternal mortality rate 9.5%
[1] . Poor socio-economic standards and difficulty
of reaching proper primary health care facilities
are the main causes of the high prevalence. Valvular
heart disease can be acquired or congenital [2]. A
large number of patients with valvular heart disease
will be of childbearing age. A mechanical heart
valveisintended to replace a diseased heart valve
with its metallic prosthetic equivalent [3]. Mechan-
ical prostheses carry specific risks during pregnancy
[4] . In Egypt, large number of women of childbear-
ing age have mechanical valves, because of rheu-
matic fever and concomitant valvular heart disease.
Moreover, there is great social pressure to produce
children despite the risk of illness and death, be-
cause many couples, see childbearing as the sole
purpose of marriage [5].

Patients and M ethods

This study enrolled all women who were pre-
sented to Kasr El Aini Cairo University Hospital
in the high risk pregnancy unit over duration of
three years (from the first of January 2013 to the
end of December 2015). We prospectively fol-
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lowed-up 119 pregnanciesin 112 women with
prosthetic heart valve, presented to the high risk
pregnancy unit in their first trimester; they were
either as outpatientsin its clinic or admitted as
inpatients for various obstetric & cardiac indica-
tions.

Results
The results of thiswork will be summarized in
the following Tables and Figures.

Table (1): Shows age of the study group.

Age (groups) n=119 (100%)

18y - 25y 32 26.9
26y - 30y 41 345
Agerangeinyears(y) (18-42) 31y - 35y 27 22.7
36y - 42y 19 16.0

Mean agein years £ SD 29.04+5.21

Table (2): Characteristics of the study group.

n=119 (100%)
Smoking 0 0
Pre pregnancy counseling:
Yes 63 52.9
No 56 47.1
Compliance to warfarin treatment 118 9.1
before pregnancy
Hypertension 1 0.84
Atrial fibrillation 16 134
Anti-phospholipid syndrome 1 0.84
History of abortion before valve 14 117
replacement
History of abortion after valve 67 56.3
replacement

There were 14 women admitted to ICU (inten-
sive care unit) and indications were as following;
10 women with heart failure after delivery, 3 wom-
en with stuck valves (two during pregnancy with
stuck valve at (11, 12 weeks of pregnancy respec-
tively and one woman with stuck valve after deliv-
ery), and one woman admitted to ICU due to major
postpartum hemorrhage.

Type of replaceed heart valve
18.6%

61.3%

20.1%

Mitral valve replacement (MVR)
Aortic valve replacement (AVR)
Double valve replacement (DVR)

Fig. (1): Shows the type of replaced valvein the study group.

Table (4): Shows the anticoagulation regimens used in preg-
nancy in the study group.

Anticoagulation regimens n=119 (100%)
Heparin — Warfarin — Heparin 71 59.6
Warfarin throughout pregnancy 28 235
Heparin throughout pregnancy 20 16.9

Table (3): Shows cardiac surgical history of the study group.

Type of replaced heart valve n=119 (100%)
Mitral valve replacement (MVR) 73 61.3
Aortic valve replacement (AVR) 24 20.1
Double valve replacement (DVR) 22 18.6
Frequency of recurrent cardiac surgery:

Once 5 4.2

Twice 1 0.84

Three 2 1.68
Cause of recurrent cardiac surgery:

Stuck valve 15 126

Non-fitting prosthesis 13 109

Surgical valve repair 1 0.84

The study group was divided according to the
regimen of anticoagulation used into main three
groups. First group used (heparin-warfarin-heparin)
regimen. The first group was subdivided into two
subgroups: Those used (Cal heparin-warfarin-Cal
heparin) (32) and those used (Na heparin-warfarin-
Na heparin) (39) cases. Second group used (war-
farin) regimen. Third group used (heparin) regimen.
The third group was subdivided into two sub
groups: Those used (Cal heparin) (10) and those
used (Na heparin) (10) cases. There were two cases
on LMWH (clexan) but as aresult to the difficult
monitoring they shifted to intravenous sodium
heparin then subcutaneous heparin according to
their APTT laboratory results.

NB the cases were taking sodium heparin by
subcutaneous (SC) route except when admitted to
the high risk pregnancy unit they were taking it
intravenously for proper control of anticoagulation
and shifted to (SC) route on discharge.
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Anticoagulation regimen
16.9%

59.6%

23.5%

Heparin - Warfarin -~ Heparin
Warfarin throughout pregnancy
Heparin throughout pregnancy

Fig. (2): Shows the anticoagulation regimens used in pregnancy
in the study group.

Table (5): Shows clinical characteristics of the study group.
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Table (6): Shows maternal outcomes in the study group.

Maternal outcomes n=119 (100%)
No complications 78 65.5
Maternal complications 41 345
Postpartum hemorrhage (PPH) 17 143
Heart failure 10 85
Thrombotic complication 5 4.2
Stuck valve 3 25
Wound infection 6 5

Mean £ SD
Mean systolic blood pressure 115.08+7.81
Mean diastolic blood pressure 71.76+7.82
Uterine Blood Flow (done at 18-22)
week of pregnancy:
Mean uterine Pulsatory index (PI) 0.80£0.15
Mean uterine Resistance index (RI) 0.62%£0.15

Mean uterine pulsatory index (PI) was higher
(0.80£0.15) than normal levels (0.63+0.19), mean
uterine resistance (RI) index was high (0.62 £ 15)
than normal (0.44+0.09).

Relations:

Maternal outcome
70

60
50
40
30
20

10

Fig. (3): Shows maternal outcomes in the study group.

Table (7): Shows relation between the mode of delivery and regimens of anticoagulation in the study group.

Regimen of anticoagulation

Tota

— p-
Heparin-warfarin-Heparin Warfarin Heparin (f(;(?oi,) value
n=(67) n=(16) n=(12)
Mode of Delivery:
Vaginal:
N 52 7 4 63 0.001*
% 77.6 435 333 66.3
Cs
N 15 9 8 32
% 224 56.5 66.7 34.7

Cases delivered by normal vaginal delivery
were (63) and cases delivered by CS delivery were
(32) and D& C cases were 24. Thereis statistical
significance between normal vaginal delivery and
regimens of anticoagulation, normal vagina deliv-
ery was higher with (heparin-warfarin-heparin)
(52/67) (77.6%), and least with warfarin (7/16)

(43.5%) and (heparin) (4/12) (33.3%) with signif-
icant p-value (0.001). There is statistical signifi-
cance between the regimens of anticoagulation and
CSdelivery, CS delivery was higher with (heparin)
(8/12) (66.7%) and (warfarin) (9/16) (56.5%),
lesser with (heparin-warfarin-heparin) (15/67)
(22.4%) with significant p-value (0.001).
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Fig. (4): Shows relation between the mode of delivery and
regimens of anticoagulation in the study group.

Heparin

Table (8): Shows relation between the regimen of anticoagu-
lation and D& C operations.

Regimen of anticoagulation

Heparin- Total p-
warfarin- Warfarin  Heparin n=24 value
Heparin n=12 n=24

n=4
D&C:
N
% 16.6% 50% 33.4% 20.2%  0.001*

and with MV R (43/56) (76.7%) and least with

DVR (3/19) (15.7%) with significant p-value
(0.001). Thereis statistical significance between

CS deliveries and type of valve replacement, CS

deliveries were higher in women with double DVR
(16/19) (84.3%) lower with MVR (13/ 56) (23.3%)

and AVR (3/20) (15%) with significant p-value
(0.001).

Mode of delivery
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Fig. (5): Shows relation between the mode of delivery and
type of the replaced heart valve in the study group.

CMVR

Table (10): Shows relation between maternal out comes and
regimens of anticoagulation in the study group.

Thereis statistical significance between the
regimen of anticoagulation and D& C operation.
D& C operation was higher with warfarin regimen
(12/24) (50%), lesser with heparin (8/24) (33.3%)
and least with heparin-warfarin-heparin (4/24)
(16.6%) with significant p-value 0.001.

Table (9): Shows relation between the mode of delivery and
type of the replaced heart valve in the study group.

Regimen of anticoagulation

Tota

Replaced heart valve

Total p-
AVR MVR DVR n=9%5  °

(200 (56) (19) (100%)
Mode of Delivery :
Vaginal:
N 17 43 3 63 0.001*
% 85 76.7 157 66.3
Cs
N 3 13 16 32
% 15 233 843 337

Thereis statistical significance between the
type of replaced heart valve and normal vaginal
delivery which was higher with AVR (17/20) (85%)

Heparin- o p-
warfarin- Warfarin Heparin n-1%9 value
Hepain  (28)  (20) (100%)
(72)
Maternal
outcomes:
No
complications:
N 49 18 1 78 0.501
% 69% 64.3% 55.0% 65.5%
PPH:
N 7 8 2 17 0.047*
% 99% 28.6% 10.0% 14.3%
Heart failure:
N 7 0 3 10 0.143
% 99% 0% 15.0% 8.5%
Thrombotic
complication :
N 4 0 1 5 0.445
% 5.6% .0% 50 4.2%
Wound infection:
N 2 2 2 6 0.364
% 2.8% 7.1% 10.0% 5.0%
Suck valve:
N 2 0 1 3 0.716
% 2.8% .0% 5% 2.5%
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There was statistical significance between the
regimen of anticoagulation and (PPH) which was
higher with (warfarin) (8/28) (28.6%), lesser with
(heparin) (2/20) (10%), and least with (heparin-
warfarin-heparin) (7/71) (9.9%), with significant
p-vaue (0.047). There was no statistical signifi-
cance between and the regimen of anticoagulation
and the rest of maternal outcomes, best outcome
was with (heparin-warfarin-heparin) (49/71) (69%),
followed by (warfarin) (18/28) (64.3%), lastly
(heparin) (11/20) (5 5%), p-value (NS). Heart failure
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20
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0
No PPH
complications

Heart
failure
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complication was higher with (heparin) (3/20)

(15%), lower with (heparin-warfarin-heparin) (7/71)

(9.9%), and absent with (warfarin), p-value (NS).
Thrombotic complication was higher with (heparin
-warfarin-heparin) (4/71) (5.6%), and lower with
heparin (1/20) (5%), p-value (NS). Stuck valve
occurred with (1/20) (5%) (Heparin), and with
(heparin-warfarin-heparin) (2/71) (2.8%), both
thrombotic and stuck valve complications were
absent with (warfarin), p-value (NS).

Stuck
vave

Thrombotic Wound
infection

Heparin-warfarin-heparin

Warfarin Heparin

Fig. (6): Shows relation between maternal outcomes and regimens of anticoagulation in the study group.

Table (11): Shows relation between maternal outcomes and the type of replaced heart valve in the study group.

Replaced heart valve

Total i
n=119 5
AVR (24) MVR (73) DVR (22) (100%) value
Maternal outcomes:
No complications:
N 18 48 12 78 0.345
% 75.0% 65.8% 54.5% 65.5%
PPH:
N 1 12 4 17 0.279
% 4.2% 16.4% 18.2% 14.3%
Heart failure:
N 4 3 3 10 0.024*
% 16.6% 4.1% 13.6% 8.5%
Thrombotic complication:
N 0 4 1 5 0.434
% .0% 5.5% 4.5% 4.2%
Wound infection:
N 0 4 2 6 0.358
% .0% 5.5% 9.1% 5.0%
Suck valve:
N 1 2 0 3 0.771
% 4.2% 2.7% .0% 2.5%
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There was statistical significance between the
type of replaced heart valve and heart failure
complication, which was higher with AVR (4/24)
(16.6%) and DVR (3/22) (13.6%), and least with
MVR (3/73) (4.1%) with significant p-value
(0.024). Postpartum hemorrhage was higher with
DVR (4/22) (18.2%), and in MVR (12/73) (16.4%),
least with AVR (1/24) (4.2%). Thrombotic compli-

cation was higher in MV R (4/73) (5.5%), lower
with DVR (1/22) (4.5%), and absent with AVR.
Wound infection was higher with DVR (2/22)
(9.1%), lower with MVR (4/73) (5.5%), absent
with AVR. Stuck valve complication was higher
with AVR (1/24) (4.2%), lower with MVR (2/73)
(2.7%), and absent with DVR. p-value (NS).
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Fig. (7): Shows relation between maternal outcomes and the type of replaced heart valve in the study group.

Table (12): Shows relation between maternal complications
and the time lapse from valve replacement till

pregnancy.
Maternal
Time lapse Range complications r;l;olt?lg p-
(0.3-20) years Yes No (100%) value
(41) (78)
Groups of Time lapse
(inyears):
0.3-5:
N 19 21 40 0.033*
% 46.3% 26.9%  33.6%
6-10:
N 12 35 47 0.097
% 293% 44.9%  395%
11-20:
N 10 22 32 0.656
% 244% 282%  26.9%

There was statistical significance between ma-
ternal complications and time lapse from prosthetic
metallic valve replacement surgery to occurrence
of pregnancy in the study group. Higher maternal
complications occurred in time lapse (0.3-5) years
in (19/41) (46.3%) with significant p-value (0.033).
least maternal complicationsin time lapse (11-20)
yearsin (10/41) (24.4%) women p-value (NS).

Groups of time lapse (in years)
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Fig. (8): Shows relation between maternal complications and
the time lapse from valve replacement till pregnancy.

Discussion

Many of the prosthesis-related complications
in the pregnant women can be prevented by careful
medical management and follow-up. Mechanical
heart valves are associated with an increased inci-
dence of thromboembolic events during pregnancy.
Therapeutic anticoagul ation throughout pregnancy
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is essential to reduce the risk of thromboembolic
complications [6] .

Patients of childbearing age with mechanical
prosthetic valves pose unique challenges since
there is no optimal anticoagulation agent considered
completely safe at all stages of pregnancy. Each
anticoagulant option has its drawbacks, whether
increased risk of bleeding, increased risk of throm-
boembolism, or both [7].

In women with well-functioning mechanical
valves prosthesis they can tol erate pregnancy well.
Pregnancy is associated with increased maternal
risk estimated to be as high as 29% with a2.9%
maternal mortality rate. This risk depends on the
anticoagul ation regimen used during pregnancy
and the quality of anticoagulation control [g].

Warfarin provides effective protection against
thrombo-embolism, but its use in pregnancy is
associated with an augmented rate of abortion and
the risk of warfarin-induced embryopathy. Warfarin
has a teratogenic risk because of its ability to cross
the placental barrier, particularly during early
gestational age. Fetal complications of warfarin
include: Spontaneous abortion, prematurity, fetal
deformity, stillbirth, retro-placental hemorrhage
and intracranial hemorrhage [9].

Unfractionated heparin (UFH) provides an
alternative therapy that avoids fetal side effects;
however, the use of UFH is associated with in-
creased maternal thrombo-embolic and bleeding
complication [10].

Low molecular weight heparin (LMWH) may
be more advantageous than UFH and appears a
good alternative; however scant information has
been published on the use of LMWH in pregnant
women with prosthetic heart valves [11].

In Egypt, this problem is of particular impor-
tance. An unusually large number of women of
childbearing age have mechanical valves, because
rheumatic fever and concomitant valvular heart
disease are still common and affect the young most
severely. Moreover, there is great social pressure
to produce children despite the risk of illness and
death, because many couples, especially in the
lower socioeconomic classes, see childbearing as
the sole purpose of marriage [5].

The current study is case series and interven-
tional study. We prospectively followed-up 119
pregnanciesin 112 women with mechanical pros-
thetic cardiac valves presented to the high risk
pregnancy unit at Kasr Al Aini Cairo University
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Hospital (from the first of January 2013 to the end
of December 2015). Pregnant women presented in
the first trimester of their pregnancy, they were
either as outpatientsin its clinic or admitted as
inpatients for various obstetric & cardiac indica-
tions. This study is an attempt to identify the best
anticoagulant regimen for pregnant women with
metallic heart valve prostheses with less maternal
and fetal complications.

Revising the demographic data of the studied
population, in the current study, the total number
of cases was 112 women with 119 pregnancies
with mean ages (29.045.21) years, age range (18-
42). In accordance to a study done by [5], the mean
age at pregnancy was (25.32*4.4) and age range
(19-45) years.

The mode of delivery in the study group was
mainly vaginal (52.9%) and caesarion deliveries
were (26.6%), this comes indifference with a study
done by [12], in which they foundcaesarean section
was the predominant method of delivery in patients
as opposed to controls (55%).

Revising the clinical characteristics of the study
group; uterine doppler (done at 18-22 week of
pregnancy), it was found in this study that: Mean
uterine pulsatory index (Pl) was higher (0.80+0.15)
than normal levels (0.63+0.19), mean uterine re-
sistance (RI) index was high (0.62 + 15) than normal
(0.44£0.09).

Regarding the type of the metallic prosthetic
heart valve in the study group, in this study women
with mitral valve replacement (MVR) were
(73/119) (61.3%), with aortic valve replacement
(AVR) were (24/119) (20.1%), and with double
valve replacement (DVR) were (22/119) (18.6%),
this comes in accordance to a study done by [13],
which included (60/100) (60%) patients with
(MVR), (22/100) (22%) patients with (AVR), and
(18/100) (18%) patients with (DVR). This comes
also in accordance to a study done by [5], which
included (64%) with (MVR), (18%) with (AVR),
(18%) with (DVR), but in difference to a study
done by [14] in which there were 53 pregnancies
in 47 women with mitral prosthetic valves only.

Regarding the anticoagulation regimen used
from the first trimester and throughout pregnancy
till abortion or delivery. The study group was
divided into three groups: Group (I) women used
(heparin-warfarin-heparin) regimen (71/119)
(59.6%), group (1) women used (warfarin) regimen
(28/119) (23.5%) and group (I11) women used
(heparin) regimen (20/119) (16.9%), thiscomesin
accordance to a study done by [4], but in difference
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to astudy done by [14], this study was done only
on two groups divided according to the regimen
of anticoagulation used from the first trimester
into group (1) women used (heparin-warfarin-
heparin) regimen and group (I1) women used (war-
farin) regimen and not including heparin regimen.

Relations:

As regard the relation between the regimen of
anticoagulation and maternal desths, in this study
no maternal deaths occurred, this comes in accord-
ance to a study done by (Cotrufo) [15] and (Chan)
[4], but comesin difference to a study done by
(Niloufar) [14] in which they found (1/53) of ma-
ternal death (1.9%) and indifference with a study
done by (Zenab) [5 maternal deaths were (4/100)
(4%).

Regarding the relation between mode of deliv-
ery and regimen of anticoagulation used during
pregnancy in the study group. In this study, normal
vaginal delivery was statistically higher especialy
with (heparin-warfarin-heparin) (52/67) (77.6%)
and least with warfarin (7/16) (43.5%) and (heparin)
(4/12) (33.3%). CS delivery was higher with
(heparin) (8/12) (66.7%) and (warfarin) (9/16)
(56.5%), lesser with (heparin-warfarin-heparin)
(15/67) (22.4%) with significant p-value (0.001).
This comes in accordance to a study done by
(Niloufar) [14] ceasarean section was higher (66.7%)
than vaginal deliveries (33.3%) in group | (warfa-
rin), and in difference with the same study as
ceaserion delivery was higher (71.4%) than vaginal
delivery (28.6%) in group Il (heparin warfarin
heparin).

Asregard the relation between the mode of
delivery and type of the replaced prosthetic metallic
heart valve in the study group. In this study, normal
vaginal delivery which was higher with AVR
(17/20) (85%) and with MV R (43/56) (76.7%) and
least with DVR (3/19) (15.7%). CS deliveries were
higher in women with double DVR (16/19) (84.3%)
lower with MVR (13/ 56) (23.3%) and AVR (3/20)
(15%) with significant p-value (0.001).

Regarding the relation between maternal out-
comes and the regimen of anticoagulation used
during pregnancy in the study group. In this study
no complicationsin (78/119) (65.5%), best out-
comes were with (heparin-warfarin-heparin) (49/71)
(69%), followed by (warfarin) (18/28) (64.3%),
and lastly with (heparin) (11/20) (55%), p-value
(NS), this comes in difference with a study done
by (Niloufar) [14] (90.7%) pregnanciesin group |
(warfarin) and (50%) in group Il (heparin warfarin
heparin) had no complications (p-value=0.001),

and also in difference with a study done by (Amir)
[16] , in which they found less complications with
(warfarin) (5/38) (13.25%), and higher complica-

tions with (heparin-warfarin-heparin) (5/11)

(45.4%) with significant p=(0.004).

In this study, Postpartum hemorrhage was higher
with (warfarin) (8/28) (28.6%), lesser with (heparin)
(2/20) (10%), and (heparin-warfarin-heparin) (7/71)
(9.9%), with significant p-value (0.047), PPH was
(14.3%) in the study group, this comes in accord-
ance with a study done by (Chan) [4 Major bleeding
events occurred in 2.5% of all pregnancies, most
at the time of delivery, but comesin difference
with a studies done by (Vitale) [17] and (Cotrufo)
[15] they did not find postpartum hemorrhage.

In this study heart failure was higher with
(heparin) (3/20) (15%), lower with (heparin- war-
farin-heparin) (7/71) (9.9%), and absent with (war-
farin), p-value (NS), this comes in accordance to
astudy done by (Ayad) [13], in which they found
that patients on heparin developed more heart
failure.

In this study, Thrombotic complication was
higher with (heparin-warfarin-heparin) (4/71)
(5.6%), and heparin (1/20) (5%), p-vaue (NS).
Stuck valve occurred with (1/20) (5%) (Heparin),
and (heparin-warfarin-heparin) (2/71) (2.8%), p-
value (NS), both thrombotic and stuck valve com-
plications were absent with (warfarin), this comes
in accordance with a study done by (Zeinab) [5],
they found that all thromboembolic complications
occurred with (heparin) therapy and absent with
(warfarin) (9/100) (9%) with significant (p=0.02),
and also this comes in accordance with a study
done by (Cotrufo) [15], in which they did not find
thrombotic complication with warfarin,butin dif-
ference with a study done by (Niloufar) [14], in
which they found that the incidence of valvular
thrombosis was 30% with heparin group, compared
with 2.3% in the warfarin group during the first
trimester of pregnancy.

Asregard the relation between maternal com-
plications and type of replaced heart valve in the
study group. In this study, heart failure complication
was higher with AVR (4/24) (16.6%), and with
DVR (3/22) (13.6%), and least with MVR (3/73)
(4.1 %) with significant p-value (0.024).

Postpartum hemorrhage was higher with DVR
(4/22) (18.2%), and with MV R (12/73) (16.4%),
least with AVR (1/24) (4.2%), this comesin differ-
ence with a study done by (Ayad) [13], in which
they found that, postpartum hemorrhage was more
common with AVR than MVR, (p=NS).
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In this study, thrombotic complication was
higher with MV R (4/73) (5.5%), lower with DVR
(1/22) (4.5%), and absent with AVR, p-vaue (NS),
this comes in accordance to a study done by (Ayad)
[13] thrombosis occurred more frequently in pa-
tientswith (MVR).

In this study, Wound infection was higher with
DVR (2/22) (9.1%), lower with MV R (4/73)
(5.5%), absent with AVR. Stuck valve complication
was higher with AVR (1/24) (4.2%), lower with
MVR (2/73) (2.7%), and absent with DVR, p-value
(NS).

Asregard the relation between maternal com-
plications and time lapse from prosthetic metalic
valve replacement surgery to occurrence of current
pregnancy in the study group. In this study, higher
maternal complications (19/41) (46.3%) occurred
with the shortest time lapse (0.3-5) years with
significant p-value (0.033). Least maternal com-
plications occurred with the longest time lapse (11-
20) yearsin (10/41) (24.4%) women p-value (NS),
this comes in accordance to a study done by (Zein-
ab) [3].

Asregard the relation between maternal com-
plications and the type of replaced metallic pros-
thetic heart valve in the study group. In this study,
higher maternal complications were present with
DVR (10/22) (45.5%), lesser with MV R (25/73)
(34.2%), and least with AVR (24/24) (34.2%). p-
value (NS), this comes in accordance with a study
done by (Eulogio) [18], in which they found that
patients with isolated aortic valve replacement had
fewer maternal complications (2/13) than patients
with isolated mitral valve replacement (15/42)
without statistical significance.
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