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ABSTRACT

Introduction:

In an ectopic pregnancy, most patients present with 5 to 9 weeks of amenorrhea, mild pelvic pain and vaginal
spotting which triggers the evaluation of ectopic pregnancy. The presence of an extrauterine gestational sac
containing a yolk sac or embryo is the most specific sonographic finding whereas an echogenic tubal ring
in the adnexa is the most common finding.! This study aimed to find the accuracy of ultrasound findings
versus clinical presentation, intraoperative findings and histological findings.

Methods:

This is a retrospective study. All patients with histopathological diagnoses of ectopic pregnancy were
included in the study and data regarding clinical diagnosis, ultrasound diagnosis and intraoperative diagnosis
were retrieved and compared with their histopathological diagnosis.

Result:

There were 216 cases of ectopic pregnancy with an overall incidence of ectopic pregnancy was 0.88%.
The sensitivity with ultrasound diagnosis was 99.52% and specificity 11.11% with positive and negative
predictive values were 96.2 % and 50 % respectively and overall diagnostic accuracy of 95.83%. The
sensitivity was 97.6% and specificity was 11.1% for clinical diagnosis of ectopic pregnancy. The sensitivity
was 100% for intraoperative diagnosis of ectopic pregnancy with a positive predictive value is 95.83%.

Conclusion:

Clinical diagnosis, intraoperative findings and ultrasound findings were highly sensitive to detecting ectopic
pregnancy in the study population. The overall diagnostic accuracy was highest for the ultrasound finding.
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INTRODUCTION

The global incidence of ectopic pregnancy is 1-2
in 100 pregnancies whereas in UK 11.1/1000
pregnancies and Norway (14.9/1000).> However
a hospital-based study done in Nepal found an
incidence of 7.3 per 1000 pregnancies. Most
patients present with 5 to 9 weeks of amenorrhea,
mild pelvic pain and vaginal spotting which triggers
the evaluation of ectopic pregnancy. Sonographic
features of ectopic pregnancy vary according to the
location of ectopic pregnancy. The presence of an
extrauterine gestational sac containing a yolk sac
or embryo is the most specific sonographic finding
whereas an echogenic tubal ring in the adnexa is
the most common sonographic finding which is
a non-specific finding. Intrauterine findings in
ectopic pregnancy include a normal endometrium,
pseudogestational sac, a trilaminar endometrium
and a thin-walled decidual cast.'"The diagnosis
is usually made clinically based upon ultrasound
findings and beta HCG along with intraoperative
findings or histopathological findings of an operative
specimen. Intraoperative findings in ectopic
pregnancy showed intact gestational sac, ruptured
ectopic and less negative laparotomy. Correlation
between intraoperative findings and ultrasound
findings showed a significant association between
intact ectopic pregnancy and ruptured ectopic
pregnancy had non-specific findings.*Diagnostic
tests for detecting ectopic pregnancy were found
a sensitivity of 88%, specificity of 37% positive
predictive value of 82.1% and negative predictive
values 50%  however for ruptured ectopic
pregnancy showed sensitivity 61% and specificity
100%, positive predictive value 100% and negative
predictive value 44%.%This study aimed to find
the accuracy of ultrasound findings versus clinical
presentation and intraoperative findings.

METHODS

This is a retrospective observational cross-sectional
study done inthe Radiology and Imaging department
and Department of Gynaecology of PatanHosital,
PatanAcademy of Health Science, Lagankhel for
5 years. First, all the hospital numbers of patients

with a discharge diagnosis of ectopic pregnancy
within the period of January 2016 to December
2021based on ultrasound with surgical management
&histopathology reports were studied. All files were
retrieved from the medical record section by using
the International Classification of Disease(ICD)
code- 633. All patients with a histopathological
diagnosis of ectopic pregnancy included in the
study underwent surgical management. Those
whose histopathological reports were not available
and who underwent non-surgical treatment were
excluded from the study. From the patient’s file,
data regarding clinical diagnosis, ultrasound
diagnosis and its findings and intraoperative
diagnosis were retrieved and compared with the
histopathological diagnosis. If the patient had both
transabdominal and transvaginal ultrasound done,
only transvaginal ultrasound will be considered as
the sensitivity of transvaginal ultrasound is more
than transabdominal ultrasound.*® The general
objective of this study, was to find the incidence of
ectopic pregnancy and its accuracy with clinical,
ultrasound and, intraoperative findings of open
laparotomy and histopathological findings of the
intraoperative tissue specimen.

Ultrasound features of ectopic pregnancy were
specific findings which include gestational sac
with the embryo (with or without cardiac activity)
outside the uterine cavity * and non- specific
finding including adnexal mass with cystic changes
of the product of conception (POC), irregularity or
increased or complex echogenicity that is separate
from the ovary, Pseudogestational sac in the uterine
cavity or decidual cast in the uterine cavity, free
fluid in the abdominal cavity and tubal ring sign
and fire of ring sign on colour Doppler of ectopic
mass.'*Intraoperative features of ectopic pregnancy
include Intact gestational sac, ruptured ectopic
mass and hematoma and free fluid in the peritoneal
cavity. Clinical diagnoses of yes or no were
noted. Histological features of ectopic pregnancy
were the presence of chorionic villi. Names and
privacy of Participants were not disclosed and kept
confidential. Data processing and analysis were
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computed and its accuracy with clinical diagnosis,
intraoperative  findings of open laparotomy,
ultrasound findings and histopathology diagnosis
using sensitivity, specificity and predictive values
(positive and negative values) were done. Data
were entered in a Microsoft Excel spreadsheet and
analyzed using SPSS 20 software. Specific and
non-specific findings of ultrasound were described
as numbers and percentages.

RESULTS

The distribution of age of patients was bell-shaped
with a mean of 28.86 years and a standard deviation
of 5.59 years (Figure 1).

Histogram
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Figure 1: Distribution of study population by age

The minimum age was 18 years and the maximum
was 45 years giving a range of 27 years. The
median was 29 years, which means half of the
patients were below 29 years whereas half were 29
years and above. The mode was 30 years, which
means a maximum number of patients were of 30
years of age. Among 216 cases 210 were clinically
suspected as ectopic pregnancy and 6 cases were
not suspected as ectopic pregnancy and 214 were
diagnosed as ectopic pregnancy by ultrasound scan
and 2 cases were not diagnosed by ultrasound.

Table 1 shows the incidence of ectopic pregnancy
in Patan Hospital. The total number of patients with
optic pregnancies in the study period was 216 where
195 cases were done with the transabdominal scan

and 21 cases were transvaginal. Most (90.27%) of
ectopic cases were diagnosed with a transabdominal
scan. The total number of cases in the first-trimester
scan was 24224 giving an incidence of 0.8% for
transabdominal scan whereas the total number of
the transvaginal scan was 336 so the incidence of
ectopic pregnancy for the transvaginal scan was
6.20%. The overall incidence of ectopic pregnancy
based on the total number of ultrasounds done in
the study period was 0.88%. There were 21385
delivery cases in five years period giving an
incidence of ectopic pregnancy of 10.1 per 1000
deliveries.

Table 1: Incidence of ectopic pregnancy b

ultrasound types and total

Ect
Ultrasound type ctopic - Incidence
pregnancies | numbers

Transabdominal
(TA) 24224 0.00804
Transvaginal (TV) 21 336 0.062
Total 216 24560 0.00879

Among 216 cases, various features were seen in
the ectopic pregnancy cases. Adnexa mass was
seen in most of the cases 89 (41.2%) followed by
mass with hemoperitoneumon55(25.5%) cases,
hemoperitoneum only in 43 (19.9%) cases, live
ectopic in 23(10.6%) cases and gestational sac on
4(1.9%) cases and only two cases were with no
features of ectopic pregnancy (Table 2).

Table 2. Ultrasoun features of ectopic pregnancy

Adnexa mass 89 41.2
Mass + Haemoperitonium 55 25.5
Live ectopic 23 10.6
Gestational sac 4 1.9

Haemoperitonium 43 19.9
Missing 2 0.9

Total 216 100.0

There were 23 (10.64%) specific and 191 (88.4%)
non-specific findings. All the cases were treated
surgically and histopathological analysis confirmed
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207 cases as Product of conceptus (POC) and 9 were
flagged as others like ruptured corpus luteal cyst
(2n), ovarian hemorrhagic cyst(2n), chocolate cyst
(In)and fallopian tube inflammation (4n). There
werel118(54.6%) right side and 98 (45.4%) left
side with predominantly being ampullary (86.6%),
Isthmus (4.6%), Fimbria (4.2%),0vary (1.9%) ,
Cornua (1.4%),stump (0.9%) and stump(0.5%).

Among 216 cases, a total of 210 cases were clinical
diagnoses of ectopic pregnancy and 6 cases were not
diagnosed as ectopic pregnancy as shown in Table
3. The sensitivity was 97.6% and specificity was
11.1% for clinical diagnosis of ectopic pregnancy
with a positive predictive value was 96.91% and a
negative predictive value was 16.67%.

Table 3. Clinical diagnosis by Histopathology finding

Total count Hlstopathologlcal Dlagn0s1s o
% within HPE

Clinical diagnosis

Yes 210
97.6% 88.9% 97.2%
No 1 6
2.4% 11.1% 2.8%
Total 207 (100%) 9 (100%) 216 (100%)
Overall Accuracy 93.98%
Sensitivity 97.58%
Specificity 11.1%
Positive predictive values 96.91%
Negative Predictive values 16.67%
Table 4. Surgical findings by histopathological finding
Intraoperative diagnosis
Yes 9 216
100.0% 100% 100%
No 0 0
Total 207 (100%) 9 (100%) 216 (100%)
Overall Accuracy 95.83%
Sensitivity 100%
Specificity 0.0%
Positive predictive values 95.83%

Negative Predictive values

Among 216 cases, all cases were found to be
extrauterine mass intraoperatively with sensitivity
is 100% for surgical as all the cases were managed

surgically as shown in Table 4. No negative
laparotomy was found among these 216 cases.
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Table 5. Ultrasound findings by histopathological finding

Total count Histopathological Diagnosis Total
% within HPE Yes No

Ultrasound diagnosis
Yes

206 8 214
99.5% 99.5%
No
1 1 2
0.5% 0.5%
Total 207 9 216
Overall Accuracy 95.83%
Sensitivity 99.52%
Specificity 11.11%
Positive predictive values 96.26%
Negative Predictive values 50%

Among 216 total cases, 214 cases were diagnosed as
ectopic pregnancy and only 2 cases were diagnosed
as non-ectopic pregnancy as shown in Table 5. The
sensitivity with ultrasound diagnosis was 99.52%
and specificity was 11.11% withapositive predictive
value was 96.26% and a negative predictive value
was 50 % as most cases were diagnosed as ectopic
pregnancy by ultrasound.

DISCUSSION

This study was done at the Patan Academy of
Health Science (PAHS) at Patan Hospital to find
the incidence of ectopic pregnancy and its accuracy
with clinical, ultrasound findings, intraoperative
findings of open laparotomy and histopathological
findings of intraoperative tissues specimen in
which histological diagnosis was taken as the
gold standard. The total number of patients was
216 and among them, 195 cases were done with a
transabdominal scan and 21 cases were transvaginal.
Among 216 total cases, 214 cases were diagnosed
as ectopic pregnancy and 2 cases were diagnosed
as non-ectopic pregnancy. The sensitivity with
ultrasound diagnosis was 99.52% and specificity
11.11% with positive and negative predictive
values were 96.2 % and 50 % respectively and
diagnostic accuracy with 95.83%. In this study,
we found a sensitivity of 97.6% and specificity of

11.1 for clinical diagnosis of ectopic pregnancy so
we have to correlate both clinical and ultrasound
diagnosis. Similar findings were found by Thapa et
al. revealed that the sensitivity of transabdominal
scan for ectopic pregnancy was 100% with a
Positive predictive value is 94%.” Obajima et al.
study done in Nigeria found a diagnostic test for
detecting ectopic pregnancy found a sensitivity
of 88%, specificity of 37%, positive predictive
value 82.1% and negative predictive values 50%
which is similar to our findings.’ Similar studies
done in Bangladesh found Sensitivity, specificity,
positive predictive value, negative predictive value
and accuracy of transabdominal ultrasonography
as a diagnostic modality in the evaluation of
suspected ectopic pregnancy were 73.1%, 75%,
95%, 30% and 73.3% respectively whereas
transvaginal ultrasonography was found to have
92.3% sensitivity, 75% specificity, 96% positive
predictive value, 60% negative predictive value and
90% accuracy®. Shetty et al. found ultrasonography
provided a definitive diagnosis resulting in 100 %
sensitivity and 100 % specificity, the predictive
value of positive test being 100 %’ which is similar
to our study with a sensitivity of 99.52%. Another
study suggested that the sensitivity and specificity
of ultrasound for the detection of confirmed ectopic
pregnancy were 88.5% and 96.5% on the initial
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TVUS and 93.1% and 95.7% with an additional
rescan.' In this study we enrolled 21 patients
for a transvaginal scan which is inconclusive by
transabdominal scan and later diagnosed as ectopic
pregnancy.

The median was 29 years, which means half of the
patients were below 29 years whereas half were 29
years and above. Similar findings were found by
Ismail et al. in which 48.2% of women had aged 20-
30 years and 40.9% had aged 31-40yrs.* Obajimi et
al. stated that the mean age of 29.9+- 5.1 years is
correspondence to the peak age of sexual activity
and reproductive career in most women.’ Similar
age was also found by a study done in Nepal.” The
overall incidence of ectopic pregnancy in the study
period was 0.88% that is 8.8 per 1000 pregnancies
and 10 per 1000 deliveries as similar findings in a
hospital-based study done in Nepal had found the
incidence of 7.3 per 1000 pregnancies and 10.2 per
1000 deliveries.’

In this study adnexa mass was seen in most of
the cases 89 (41.2%) followed by mass with
hemoperitoneum 55(25.5%), hemoperitoneum
only 43 (19.9%), live ectopic cases 23(10.6%) and
gestational sac 4(1.9%) which is similar findings
Thapa NB, et al in which adnexal mass with pelvic
fluid 15 (83.3%)’where as similar other studies
stated that hemoperitoneum being the commonest
findings during an ultrasound with 95.5% of
patients.>!12 In this study specific findings with
live ectopic pregnancy is 10.64% and non-specific
findings like adnexal mass, hemoperitoneum and
gestational sac being 88.4% which is similar to the
study done by Khairy et al in which specific findings
of 9.1%.0n the other hand, the most common
findings by ultrasound were non-specific findings
79.1% and specific findings 19.1% reported.*

In this study, all were treated surgically and had no
negative laparotomy as all had positive findings
of adnexal mass along with hemoperitoneum
and similar findings were done in the southwest
of England in which true negative histology for
surgically managed ectopic pregnancy is less than
1%."* Khairy et al. reported negative laparotomy is

2.7%.*

CONCLUSION

Clinical diagnosis, intraoperative findings and
ultrasound findings were highly sensitive to
detecting ectopic pregnancy in the study population.
However, overall diagnostic accuracy was highest
for the ultrasound finding so clinical diagnosis
must be complemented by the ultrasound finding
for detecting ectopic pregnancy. In this study, we
can conclude that ultrasound (both transvaginal and
transabdominal) had high diagnostic accuracy for
the diagnosis of ectopic pregnancy with a sensitivity
of 99.52% and specificity of 11.11% with positive
and negative predictive values were 96.2 % and
50 % respectively and diagnostic accuracy with
95.83%The most common findings by ultrasound
were non-specific findings (88.4%) and specific
findings was (10.64%). The overall incidence of
ectopic pregnancy in the study period was 0.88%
that is 8.8 per 1000 pregnancies and 10 per 1000
deliveries. All cases were managed surgically and
none of these cases was a negative laparotomy. In
this study, clinical diagnosis accuracy is 93.8%,
sensitivity 97.58% and specificity 11.1%.
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