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ABSTRACT
Objective: Ectopic pregnancy (EP) is an implantation of fertilized ovum outside the intrauterine
cavity. Many cases of EP are not associated with a clinical signs at early stages that makes its
diagnosis is difficult. The confirmation of EP needs several investigations as ultrasonography and
repeated measurements of serum β-hCG levels every 48 hours that make it very expensive and take a
long time so, rupture may be occurred that leads to increased maternal morbidity and mortality rates.
Thus, the aim of this study was to investigate the alterations of some hematological and biochemical
parameters associated with normal and ectopic pregnancy in addition to evaluate their efficacy in
early diagnosis of tubal ectopic pregnancy (TEP) among women living in Jazan area, Kingdom of
Saudi Arabia.
Subjects and methods: this retrospective study was carried out on 200 women with their ages ranged
from 25–37 years old at the Obstetric and Gynecology Department of King Fahd Central Hospital and
Sabiya General Hospital during the period between March 2010 and March 2014. The subjects were
divided into three groups. Group (1) consists of 69 cases ruptured EP; Group (2) consists of 61 cases
non-ruptured by visual examination during surgery and subsequently histopathological examination,
where as group (3) consists of 70 women representing the control group having a normal intrauterine
pregnancy. Hematological and biochemical measurements were done on all groups.
Results: the hematological findings revealed a significant increase in mean platelet volume (MPV),
total leukocytic count (WBC) and erythrocyte sedimentation rate (ESR) among TEP patients
especially in ruptured cases in comparison with those of normal pregnancy control. A significant
decrease in hemoglobin (Hb) and packed cell volume (PCV) in TEP cases either ruptured or nonruptured and a non-significant changes in total erythrocytic count (RBC). The biochemical findings
revealed a significant increase in serum creatine kinase ( CK) but a significant decrease in serum βhCG in both ruptured and non-ruptured TEP.
Conclusion: it could be concluded that theWBCs,MPV count and ESR were significantly increased
in TEP especially in ruptured cases. The MPV can differentiate between TEP and normal pregnancy
but has less clinical significance to differentiate between ruptured and non-ruptured cases. On the
other hand, the level of β-hCG is an important indicator of TEP. Moreover, serum CK cannot be used
as a tool for diagnosis of TEP but may differentiate between ruptured and non-ruptured cases.
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histopathological changes like endothelial
damage, inflammation and tissue hypoxia
[7]
.Spontaneous bilateral EP may be recorded
[8]
.
Diagnosis of EP can be done by routine
blood tests in addition to ultrasonography
when pain or bleeding occurs in early
pregnancy[9]. Such tools for diagnosis are still
not sufficient to predict ruptured TEP[10].
Serum β-hCGis produced by trophoblasts[11].
Moreover, the level of β-hCG increased when
pregnancy occurred and its estimation may
help the diagnosis of EP[12]. The increased βhCG in serum, bile, vitreous, pericardial and
cereprospinal fluid may help in diagnosis of
EP postmortem [13]. Creatine kinase (CK) is an

INTRODUCTION
Tubal ectopic pregnancy (TEP) is
considered one of the most important causes
of maternal morbidity and mortality in the first
trimester all over the world, particularly when
rupture and hemorrhage occur[1]. It is a result
of implantation of fertilized ovum outside the
intrauterine cavity[2]. The fallopian tube is the
most common site for EP, but abdominal and
ovarian implantation were also may be
occurred[3]. The main cause of EP is still
unknown. The incidence of EP among normal
women is 1-2% of all pregnancies [4]. The
incidence may reach 35- 50% among women
with
previous
salpingitis[5]or
pelvic
[6]
inflammatory disease . The TEP leads to
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intracellular enzyme present in brain, striated
muscles (cardiac and skeletal) and smooth
muscles as it found in fallopian tube [14]. It is
reported that serum CK was increased in EP
[15]
. On the other hand, platelets may play a
role in the pathogenesis of EP[16]. Vagdatli et
al.[17] stated that the platelets are associated
with endothelial damage. Leukocytosis
besides low hemoglobin and hematocrit values
may be associated with ruptured tubal EP [18].
The aim of this study was to investigate the
alterations
of
some
hematologicaland
biochemical parameters associated with
normal and ectopic pregnancy in addition to
evaluate their efficacy in early diagnosis of
TEP among women living in Jazan area,
Kingdom of Saudi Arabia.

diseases,
hemoglobinopathies,
diabetes
mellitus, coagulopathies and those with
systemic lupus erythematosus were excluded.
The blood samples in control group were
drawn at the prenatal care clinic. All samples
were subjected to hematological and
biochemical studies.
Hematological studies:
Complete blood count samples which were
drawn into vacutainer tubes containing 0.04 ml
of 7.5% K3 salt of EDTA were analyzed within
1 hour after sampling. Hemograms were
obtained using an automated Sysmex Kx-21N
analyzer
according
to
manufacturer's
instructions.
Biochemical studies:
Serum was separated and frozen at -20oC and
later used to measure β-hCG level and serum
CK. Serum creatine kinase (CK) concentrations
were measured by spectrophotometric method
on a Technicon DAX System automated
analyzer.
A CK kit based on the kinetics of the enzyme
(Roche Diagnostics, Germany) and Roche's
clinical automated biochemistry analyzer (
within-batch variation of 0.5~ 0.6% and
between batch variation of .4~1.4%) were used
to measure CK concentration.
Serum β-human chorionic gonadotrophin (βhCG) levels were determined by an automated
Chemiluminescent
enzyme
immunoassay
(Immulite 2000 HCG, Diagnostic products
Corp., Los Angeles, (A), calibrated against the
third International Standard by using a test kit
for total β-hCG (Siemens Medical Solutions
Diagnostics, USA) and Bayer's ADVIA centaur
(within batch variation of 2.1~ 3.9% and
between batch variation of 1.7~ 4.3%) were
used to measure β-hCG concentration.

SUBJECTS AND METHODS
This retrospective study was carried out on
200 women with ages ranged from 25–37
years old at the Obstetric and Gynecology
Department of King Fahd Central Hospital
and Sabiya General Hospital during the period
between March 2010 and March 2014. The
study groups were included 130 women with
TEP who admitted to the clinic having a
positive urine pregnancy test with signs and
symptoms suspicious TEP. The main
complain was pelvic pain and abnormal
vaginal bleeding in some cases. These cases
were divided into 3 groups:
- Group (1) consists of 69 cases ruptured EP.
- Group (2) consists of 61 cases non-ruptured
by visual examination during surgery and
subsequently histo-pathological examination,
- Group (3) consists of 70 women
representing the control group having a
normal intrauterine pregnancy with similar
gestational age as assessed by menstrual dates
and confirmed by ultrasound scan.
Collection of samples:
Clinical
information
including
age,
reproductive
history,
time
without
menstruation, time of vaginal bleeding and
ultrasound were recorded before collection of
samples.
Venous blood samples were obtained by
ulnar venous punctures in all women upon
admission as soon as the diagnosis was made
before
any
invasive
procedure
or
intramuscular injections. Women with recent
trauma, surgery, intramuscular injections or
with a history of muscle, heart or liver

Statistical analysis:
Statistical analysis of the obtained data of
hematological
values
and
biochemical
parameters from all groups was carried out by
using analysis of variance (ANOVA) as
described by Victor [19], followed by multiple
range test to indicate the groups which were
significantly different at (P< 0.05).
RESULTS
In the present investigation,the alterations of
some
hematological
and
biochemical
parameters associated with normal and ectopic
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pregnancy were determined to evaluate their
efficacy in early diagnosis of TEP and predict
the risk of ruptured tubes.

significant difference between the 2 groups.
The leukocytosis associated with TEP could
be attributed to the damage of epithelial lining
of fallopian tubes in addition to angiogenesis
and the salpingitis, inflammation of fallopian
tube. This was supported by Jia- Rong et al.
[3]
who studied the pathogenesis of TEP and
described similar histopathological changes.
The increase in ESR in TEP patients could
be attributed to the severe inflammation of the
fallopian tube associated with TEP. On the
other hand, the significant decrease in Hb and
PCV in TEP cases and non-significant
changes in total erythrocytic count either
ruptured or non-ruptured are in agreement
with Anna et al.[21].
The increase in serum CK in ruptured TEP
could be attributed to the damage occur in the
muscularis of fallopian tube when invaded by
trophoblast[22]. On the other hand, the level of
β-hCG considered the first and important
indicator of EP [23]. The decrease in β-hCG in
both ruptured and non-rupured TEP should be
considered, as, Fistouris et al.[24] classified Ep
to low and high risk according to the
percentage of decline in β-hCG. The increase
in the level of β-hCG in ruptured TEP than
non-ruptured is in agreement with Di Marchi
et al.[25]. Qi et al.[26] added that the level of βhCG depend upon the depth of trophoblast
invasion in the wall of the tube. Whereas,
Guven et al.[4] reported that the level of βhCG depend upon the adnexal mass size.

Hematological findings:
The hematological parameters as shown in
table (1) revealed a significant increase in
MPV among TEP patients either ruptured or
non-ruptured in comparison with those of
normal pregnancy control.
The recorded data showed a significant
increase in total leukocytic count in ruptured
and non- ruptured cases. The leukocytosis
provides a clinical importance to differentiate
between ruptured and non- ruptured cases as
there was a significant difference between the 2
groups.
The present study revealed that there was a
significant increase in ESR in TEP patients
compared with normal cases of normal
pregnancy. There was a significant decrease in
Hb and PCV in TEP cases either ruptured or
non-ruptured and non-significant changes in
total erythrocytic count.
Biochemical findings:
The biochemical parameters as shown in
table (2) revealed a significant increase in
serum CKspecially in rupturedTEP in
comparison with normal pregnancy control.
There was a significant decrease in β-hCG in
both ruptured and non-ruptured TEP.
However, the level of β-hCG in ruptured TEP
was significantlyhigher than the non-ruptured.

Conclusion, finally it could be concluded that
the MPV,WBCs count and ESR were
significantly increased in TEP specially in
ruptured cases. The mean platelet volume can
differentiate between TEP and normal
pregnancy but has less clinical significance to
differentiate between ruptured and nonruptured cases. On the other hand, the level of
β-hCG is an important indicator of TEP.
Moreover,serum CK cannot be used as a tool
for diagnosis of EP but may differentiate
between ruptured and non-ruptured cases.

DISCUSSION
The increase in MPV among TEP patients
either ruptured or non-ruptured in comparison
with those of normal pregnancy control. This
could be attributed to an increase in the
function of the platelets. Jaremo et al.[20]
mentioned that there was an increase in the
MPV and platelet distribution width to
compensate thrombocytopenia associated with
normal pregnancy due to dilution state. Such
findings are in agreement with that recorded
by Turgut et al.[18].The obtained data revealed
that the mean platelet volume can differentiate
between normal pregnancy and TEP but has
less clinical significance to differentiate
between ruptured and non- ruptured fallopian
tubes.
The leukocytosis provides a clinical
importance to differentiate between ruptured
and non- ruptured cases as there was a
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Table (1): Age of the women, gestational age & hematological parameters (mean±SD)

Age
Gestational age
RBCs (106/mm3)
Hb (g/dl)
PCV (%)
MPV (fL)
WBCs (/mm3)
ESR (mm)

Ruptured

Non ruptured

Contrl

3.01±1.3
10.2±1.6*
28.0±3.2*
9.32±1.8*
15000±01
36±2.1*

25 – 35 years
6 – 10 weeks
3.37±0.17
11.3±1.2*
30±2.9
9.60±1.4*
9820±1.9
20±0.5

3.98±1.05
12.6±1.7
33±3.3
7.73±1.8
9340±2.5
11±2.6

Mean differences is significant at P ≤ 0.05

Table (2): Age of the women, gestational age & biochemical parameters (mean±SD)
Ruptured

Non ruptured

Age

25 – 35 years

Gestational age

6 – 10 weeks

SCK (IU/L)
β-hCG(mIU/mL)

Control

104±4.2*

87.5±51.2

60.4±23.8

2332±1087*

1425±456*

4615±981

Mean differences is significant at P ≤ 0.05
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