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ABSTRACT

Objective: To assess the role of sonography in the assessment of ectopic pregnancy and to discover additional
advantages of TVS over the TAS.

Study Design: Prospective study

Place and Duration of Study: This study was conducted at the Departments of Radiology & Obstetrics and
Gynecology, Pak Red Crescent Teaching Hospital, Kasur from March 2013 to March 2018.

Materials and Methods: 100 women with clinical suspicion of ectopic pregnancy were assessed through
sonography. Sonography information was correlated with the post surgical histopathology diagnosis to find out
specificity, sensitivity and predictive value of sonography.

Results: Among 100 patients, 25.4% had pelvic inflammatory disease, 7.4% had previous history of ectopic
pregnancy, 2.6% had tubal surgery and 1.8% patient had in vitro fertilization while most of the patients (80.0%) had
no any risk factor. Among ONE HUNDRED patients, 47 cases were diagnosed with ectopic pregnancy (true
positive results). The ectopic pregnancy unambiguous diagnosis was reached with transabdominal sonography in
just 29.0% patients while remaining 71.0% patient needed biphasic sonography. For the diagnosis of ectopic
pregnancy, sensitivity was 94.0% and specificity 100.0% while positive predictive value was 100.0% and negative
predictive value was 63.0%.

Conclusion: Study concluded that accuracy of ultrasonography was almost 100% especially the trans-vaginal
sonography which is believed as a procedure of choice in early gestation and reliable workup in women having
suspected ectopic gestation.
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INTRODUCTION

Ectopic pregnancy (EP) is referred to an abnormal
pregnancy process in which fertilized eggs develop

Among females who visit emergency department in
their first trimester with bleeding, pain or both range
from 6 to 16 percent. The reported prevalence in
Pakistan has been described as 1:112 — 1:130.% Among

beyond uterine cavity and it is also described as
exfetation. Ectopic pregnancy takes place once a
fertilized ovum implants beyond endometrial cavity.
The word ectopic is taken from ‘ektopos’ which is a
Greek word and the meaning is ‘out of place’.!

The EP is an elevated risk condition which takes place
among 1.9% of the reported cases. Majority of the
ectopic pregnancies are reported among women aged
between 26-30 years.?
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ectopic pregnancies, almost 98% take place in uterine
tubes. Out of these, 70% of tubal EP takes place in
ampullary section, followed by fimbriae, isthmus and
interstitial tubal sections. The remaining EP can be
observed in  numerous locations outside the
uterine tubes including ovary, cervix, peritoneal cavity
and cesarean section scars.*

Sign and symptom of ectopic pregnancy are same like
several other gynecological complaints and clinical
doubt will be raised amongst the women of
reproductive age, who visit hospitals due to irregular
vaginal bleeding and abdominal pain.®

The most significant risk factors of ectopic pregnancy
are history of EC, gynecologic surgery and pelvic
inflammatory disease. Several other risk factors
comprise history of placenta previa, infertility,
intrauterine  device use, in vitro fertilization,
endometriosis, congenital  uterine  abnormalities,
smoking history and exposure to diethylstilbestrol.®
Women who become pregnant and have known
significant risk factors should be evaluate for possible
ectopic pregnancy even in absence of symptoms.’
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Ectopic pregnancy is an obstetric emergency with
permanent morbidity as well as mortality. Therefore,
high level of doubt, timely diagnosis and adequate
treatment enhances future reproductive capability. In
early identification sonography plays a helpful role.®
Before the introduction of ultrasound and sensitive
rapid assay serum, HCG (human chorionic
Gonadotrophin) quantification, ectopic pregnancy was
mostly a serious diagnosis.® The ultrasonography is
widely available, inexpensive, rapid, simple and
noninvasive investigative modality which helps in rapid
detection, presence, and location of pregnancy.®
Accurate calculation of gestation with Transvaginal
Ultrasound, when it is within the uterus, is the best
determinant of pregnancy, rather than an absolute
HCG.1t

Due to current ultrasound equipment and capability to
measure serum beta human chorionic Gonadotrophin
level, the diagnosis of EC has been improved but still a
challenge for health care providers.’> In ectopic
pregnancy, the range of ultrasonography findings is
broad, detection of the extra-uterine gestational sac
having a yolk sac and ectopic heart beat substantiates
the identification and investigative findings comprise a
cystic or tubal masses or solid adnexal masses
(including tubal ring sign, showing a tubal gestational
sac) and fluid in the cul-de-sac.?

The recent ultrasonography methods that are utilized in
health facilities are TVS (trans-vaginal sonography) and
TAS (transabdominal sonography).'® Several researches
who worked on EP, started with transabdominal
sonography to detect the ectopic pregnancy and have
demonstrated correct diagnosis among 70 to 89 percent
cases.? The accuracy of abdominal ultrasonography can
be affected due to factor like obesity inadequate bladder
filling and pelvic structures obscuration through bowel
gas. Sonography scanning in combination with beta
human chorionic Gonadotrophin  was observed
extremely helpful in determination of ectopic
pregnancy or otherwise. If transabdominal investigation
is not correct, a TVS should be carried out when
possible.*?

During past two decades, TVS is being used on vast
level among women having suspected ectopic
pregnancy primarily owing to its availability,
outstanding diagnostic performance, repeatability,
safety and low cost.* For the identification of EC, the
TVS is believed first-line imaging method and it has
90.9% diagnostic accuracy.®® Transvaginal sonography
with  high frequency transducer, can offer better
diagnostic information regarding site of ectopic
pregnancy when compared with transabdominal
sonography. Early identification of ectopic pregnhancy
helps in successful therapeutic management.*6

Ectopic pregnancy is believed a leading problem among
females. It is high risk condition which can cause
morbidity as well as mortality. Hence, present study

aims to assess the role of sonography in the assessment
of ectopic pregnancy and to discover additional
advantages of TVS over the TAS.

MATERIALS AND METHODS

It was prospective study in which 100 women with
clinical suspicion of ectopic pregnancy were assessed
through sonography. Study was carried out from
October 2013 to March 2018. It was non-consecutive
patients group who fulfilled clinical criteria of positive
serum beta human chorionic Gonadotrophin levels of
above 1500 miu/ml, bleeding per vaginum,
with/without amenorrhea and abdominal pain.

Pelvic sonography was carried out, initially utilizing
transabdominal route with complete urinary bladder,
after that, trans-vaginal sonography if results were
doubtful. Sonography machines utilized during research
were GE (General Electric) PRO 200 and ECCOCEE
(Toshiba) Convex 3.75 MHZ, multi frequency probe
(3-5 MHZ) and transvaginal multi-frequency probes
(5.5-6.5 MHZ) were utilized for investigations.
Following sonographic standard features were utilized
as diagnostic criteria of EP.

i) Direct signs: Detection of live embryo in adnexa.

ii) Indirect signs: Adnexal mass and/or free fluid
presence in Douglas pouch. Masses, if found, were
localized, their contour were described, internal
architecture were examined and sonographic diagnosis
was performed.

Sonographic information was correlated with the
histopathologic diagnosis to find out specificity,
sensitivity and predictive value of sonography. The
collected data was analyzed through SPSS 20.0.
Confidentiality of the data was also ensured.

RESULTS

Result shows that among 100 patients, 12.7% (13) had
pelvic inflammatory disease, 3.7% (4) had previous
history of ectopic pregnancy, 1.8% (2) had tubal
surgery and 1.8% (1) patient had in vitro fertilization
while most of the patients 80.0% ( 80) had no any risk
factor.

Among hundred patients, 80 cases were diagnosed with
ectopic pregnancy (true positive results). The ectopic
pregnancy unambiguous diagnosis was reached with
transabdominal sonography in just 29.0% (29) patients
while remaining 71.0% (71) patient needed biphasic
sonography. Only 3.7% (4) cases were found having
live ectopic gestation in the shape of fetal pole by
cardiac activity, these were detected only on trans-
vaginal sonography. Among remaining cases, the
diagnosis was done due to indirect signs and found that
47.0% (47) patients had adnexal mass, 38.0% (38)
patients had free fluid and 15.0% (15) patients had both
features. Masses detected were varied in texture with
cystic and solid areas. In a few patients, free fluid was
anechoic and among other patients it had inner echoes
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recommending blood loss. Fluid was expanding up to
Morrison’s pouch in one patient.

Among 10 patients, EP was excluded (true negative).
The diagnosis was confirmed by subsequent follow up
and association with beta human chorionic
gonadotrophin. There were six patients who had false
negative diagnosis while none of the patients had false
positive diagnosis.

Results shows that sensitivity was 94.0% and
specificity 100.0% while positive predictive value was
100.0% and negative predictive value was 63.0%.

DISCUSSION

Ectopic pregnancy having mortality rate of 0.2/1000 of
ectopic pregnancies, about two third of these death are
associated with substandard care'’. Ovarian ectopic
pregnancy result from secondary implantation on the
ovary or from failure of follicular extrusion'® Although
many earlier studies linked ovarian ectopic pregnancy
to the use of intrauterine contraceptive devices, more
recent research has refuted his ascertain.’® Other risk
factors for ovarian ectopic pregnancy include a history
of endometriosis, ovulation induction and other assisted
reproductive technologies and advanced maternal
age 202122 Differential diagnosis of ovarian ectopic
pregnancy can include ovarian cyst ,appendicitis, tubal
ectopic or an early or failed intrauterine pregnancy?:%,
During current years, due to change in living habits of
people and lack of sexual health education, the
frequency of EP is constantly increasing. It is most
significant factor that leads to maternal mortality and
fertility loss. Timely identification and treatment evade
the incidence of unfavorable events and reserve
patients’ fertility function. For diagnosis of the disease,
sonography assessment is the first method of choice.
The transabdominal sonography is comparatively
comprehensive to show complete structures of pelvic
cavity, however the sonographic beam is easily
intervened by subcutaneous fat, intestinal gas and
several other factors. Though, microscopic structure
display is not very good, the trans-vaginal sonography
resolution ratio is comparatively high with less
interruption by factors mentioned above, however the
range of display is limited.?*! Present study was carried
out to assess the role of sonography in the assessment
of ectopic pregnancy. To acquire appropriate
outcomes,100 women with clinical suspicion of ectopic
pregnancy were included in the study and found that
12.7% patients had pelvic inflammatory disease, 3.7%
previous history of ectopic pregnancy, 1.8% had
history of tubal surgery and 1.8% patient had in vitro
fertilization while mainstream (80.0%) of patients had
no any risk factor. The findings of our study are better
than the study undertaken in Dhaka (Bangladesh) by
Nahar and coworkers (2013) who reported that 46%
women had no risk factor while 32% patients had
pelvic inflammatory disease, 10% had previous history

of EP, 2 % had history of tubal surgery and remaining
proportion had other factors like history of appendicitis
and salpingits etc.®

During study transabdominal sonography was
performed among 29.0% patients and biphasic among
71.0% patients. Among hundred suspected ectopic
pregnancy cases, 80 were true positive. Out of these 80
cases, 3.7%(4) cases were found having live ectopic
gestation in the form of fetal pole with cardiac activity
while among remaining 76 cases of indirect signs like
adnexal mass was found in 45 patients and free fluid in
19 patients while both features were observed in 12
patients. While the results of a study conducted by
Imtiaz (2016) indicated that fetal pole with cardiac
activity was seen in only 4.2% patients and adnexal
mass among 43.4% cases which is almost comparable
with our study findings.®

There were five true negative and three false negative
cases of ectopic pregnancy. Study disclosed that
sensitivity, specificity, positive predictive value and
negative predictive value for the diagnosis of EP was
94.0%, 100.0%, 100.0% and 63.0% respectively. The
results of our study are comparable but exhibited better
scenario than the study carried out by Imtiaz (2016)
who confirmed that sensitivity, specificity, positive
predictive value and negative predictive value for the
diagnosis of ectopic pregnancy was 93.98%, 95.07%,
96.15% and 92.34% respectively. Another study
performed by Niazi and associates (2015) highlighted
that sensitivity, specificity, positive predictive value
and negative predictive value for the diagnosis of
ectopic pregnancy was 96.0%, 89.0%, 97.0 and 84.0%,
respectively.!! A study carried out by Haque and
teammates (2013) showed that for the detection of EC,
the sensitivity was 92.64% specificity 74.47%, negative
predictive value 90.90% and positive predictive value
was 84.0%.%°

Preferably patients suspected of EP should have
ultrasonography when outcomes of beta human
chorionic Gonadotrophin are available. Unluckily, in
emergency situation, it is mostly not possible. It was
found during study that at the time of sonography, most
of the women had their results pending. Therefore,
study was unable to correlate the sonographic findings
with those of beta human chorionic Gonadotrophin.
Sonography is a best investigative modality but it has
some limitations. One of these limitations is operator
dependence. The pathology could be missed if it is
getting any audio window in presence of the air, for
example, bowel gases. It is an important factor to
evaluate patients with full bladder in TAS, because the
bowel loops obscure pelvic structure view. TVS does
not need full bladder, though, sometimes, assessment
becomes complicated owing to inadequate field of
view.
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CONCLUSION

Ectopic pregnancy is believed to be a leading problem
among females of reproductive age group. Our Study
concluded that accuracy of ultrasonography was almost
100% especially the trans-vaginal sonography which is
believed to be a procedure of choice in early gestation,
and is a reliable ultrasonography workup in women
having suspected ectopic gestation. Further studies are
needed on large scale to assess the role of sonography
in the assessment of ectopic pregnancy to prevent
women from ill effects of the disease.
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