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Abstract

Background.  Ectopic pregnancy (EP) occurs when a fertilised embryo implants extra-endometrium. Common 
symptoms include lower abdominal pain, amenorrhea, and per vaginal (PV) bleeding. Ultrasonography (sonogra-
phy) plays a positive role in investigating EP. 

Aim.  The aim of this study was to establish the relationship between the clinicians’ provisional diagnosis for EP 
and the conclusion in the respective diagnostic ultrasound report.

Methods.  A retrospective descriptive quantitative study was performed to examine 50 files of women aged 12 
to 25 years with lower abdominal pain and a provisional diagnosis for EP. Statistical Package for Social Sciences 
version 22 (SPSS 22.0) of 2013 and Microsoft Excel 2010™ software facilitated data analysis, guided by the sys-
tems theory. 

Results.  Files reviewed for completeness of clinical information recorded EP signs or symptoms: lower abdom-
inal pain, amenorrhea, pelvic mass, and PV bleeding. The positive laboratory test findings for pregnancy, based 
on human chorionic gonadotropin (HCG) hormone were also on record in some cases. The files were examined 
for expressed provisional diagnosis of EP by clinicians and supported by clinical history involving lower abdom-
inal pain (98%), amenorrhea (78%), and PV bleeding (76%). Most files were silent on the question of palpable 
pelvic mass (90%) and laboratory pregnancy tests (74%), which could have reinforced the provisional diagnosis. 
The adequacy of clinical information for provisional diagnosis was categorised as adequate, fairly adequate, 
and inadequate. The sonography requisition forms (SRFs) depicted compliance to compelling clinical details for 
provisional diagnosis (88%) and reference to previous ultrasound examination (2%). The overall finding showed 
increased compatibility between provisional diagnosis and sonographic findings for EP in cases with adequately 
recorded information on clinical history.

Conclusion.  This study established that adequate completion of SRFs by clinicians and provision of appropriate 
clinical information enhanced diagnosis of EP. 
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INTRODUCTION

Ectopic pregnancy (EP) is a major health problem in wom-
en of child-bearing age.[1,2] For a normal pregnancy process, 
once the ovary releases an ovum into the fallopian tube, 
fertilisation takes place when the ovum meets the sperm 
within the tube.[2] The fertilised ovum moves into the uterus 
within 10 days to attach to the endometrial lining within the 
uterine cavity and continues to grow within the uterus in the 

subsequent 39 weeks.[3] An EP can be tubal (fallopian tube) 
or non-tubal sited, occurring about 95% and 5%, amoung 
EPs respectively.[2,4,5,6,7] A woman may have intermittent fe-
ver, fainting episodes, missed or late menstrual period and 
palpable pelvic mass.[2,8,9] Such pregnancies cause abnormal 
vaginal bleeding in the first three months of pregnancy,[2] 
thereby capable of causing maternal anaemia, shock and 
consequent death.[2,5] EP may be a healthcare emergency. 
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An EP is subject to rupture as the pregnancy grows, hence 
the clinical emergency requiring urgent intervention.[10] 
These conditions are mostly encountered in women with 
a clinical history of pelvic inflammatory disease (PID), pel-
vic infections, tubal surgery,[2,7] or in vitro fertilisation (IVF) 
where the transfer of four or more embryos to the uterus is 
an additional risk factor.[11] 

Worldwide, the incidence of EP varies with a population, 
but it has been accounted for 1-2% of all reported preg-
nancies.[3,12] In African countries, where some women tend 
to present for healthcare at the rupture stage of EP, this 
problem amounts to notable cause of maternal deaths,[4] 
with a case fatality rate around 1-3%. This rate is 10 times 
higher than reported in developed/industrialised coun-
tries.[4,13,14,15] The World Health Organisation (WHO) statis-
tics show EP as a rare condition which affects about 2% of 
all pregnancies.[16] An audit of the gynaecology records for 
2012 at the University Teaching Hospital in Lusaka, Zambia 
showed that 197 (3%) EPs out of 6566 gravid women were 
admitted. Most of these patients required emergency 
healthcare involving laparotomy and salpingectomy cou-
pled with several days of post-operative care.[17] Some au-
thors consider EPs among the leading causes of maternal 
death in the first trimester.[2,4,18] 

Ultrasound examinations have a pivotal role in confirming 
location of early pregnancies, including EPs,[2,6,7,19,20] thereby 
aiding decisions in EPs as life threatening emergencies that 
require urgent clinical attention in terms of diagnosis and 
treatment. The responsibility of a practitioner (ultrasonog-
rapher) in ultrasound examinations is to provide a required 
diagnostic ultrasound service involving ultrasound scanning, 
compilation of annotated images, and a written diagnostic 
report.[21] EP indications for ultrasonography are common 
medical imaging emergencies at the Kitwe Teaching Hospi-
tal (KTH) in Zambia. Early detection of EP would primarily 
depend on the clinical symptoms and signs,[8] coupled with 
biomedical laboratory findings, seeking sonographic out-
come. However, based on the hospital’s radiology records 
in this study, most of the ultrasonographic results for EP re-
quests were found to be negative. This inconsistency raises 
interest on the quality of relationships between the clinical 
questions in the provisional diagnoses that attributed EPs 
and sonographic conclusions.[8] The aim of the study was 
to compare clinical information with sonographic findings 
to establish criteria in terms of request for EP ultrasound. 

MATERIALS AND METHODS

This study was directed to the evaluation of the clinical in-
formation and sonographic findings in order to establish 
the requisition criteria for ruling out or confirming EPs by 
ultrasonography at hospital obstetrics and gynaecology 
clinics as well as the out-patient’s department at the KTH 
in Zambia. It was a retrospective descriptive quantitative 
study, guided by the systems theory. Invitation for participa-
tion involved 96 clients referred for ruling out or confirming 
EPs in the period from 1 January to 31 December 2015.

Inclusion criteria were: women referred for ultrasonogra-
phy, at the radiology department, by the clinicians querying 
EP and women in possession of first diagnostic ultrasound 
results seeking a second opinion; and female clients within 
the child-bearing age from 12 to 45 years. The participants’ 
average age was 31 years. Exclusion criteria were: women 
with pelvic pain not suggestive of EP; and provisional EP di-
agnoses done outside KTH. 

Records were retrieved by convenience sampling method 
and the data entered on a self-designed data collection 
tool. This process involved collecting information on clinical 
history raising the clinical question of EP as entered by the 
clinicians on the patients’ records. The clinical information 
and clinical question as recorded on each request form, and 
the findings on the sonographic report were collected with 
the aid of the checklist tool. A pilot study involving three 
women was undertaken at KTH to ascertain validity and re-
liability of the research tools.

The data collected from the hospital records were pro-
cessed using Statistical Package for Social Sciences version 
22 (SPSS 22.0) of 2013 and Microsoft Excel 2010™ software 
to aid analysis in line with the objectives of the study. The 
results are presented in statistical tables, bar charts, and pie 
charts, and narrative statements on the displayed data. The 
charts, graphs and the information in the tables were gen-
erated using Microsoft Excel and SPSS.

Ethical approval was obtained from the National Health Re-
search Authority of Zambia (NHRAZ). Authority to conduct 
the research at KTH was obtained from the KTH Research 
Committee. The research principle of confidentiality in 
terms of hospital records and clinical data was adhered to. 

RESULTS

• Data realisation

Ninety-six (n=96) women were referred to the radiology de-
partment at KTH for EP in 2015. Data analysis was done on 
50 (n=50) conveniently retrieved records of women sent for 
EP. The in-patient register was also analysed for the confir-
mation of EP results and tracing of file numbers: ten (n=10) 
for the latter were obtained. The outpatient registers were 
used to check for the EP patients’ hospital numbers for 
retrieval of their records and 40 (n=40) were found. Final 
sample comprised 50 (n=50) records in order to analyse ad-
equacy of clinical indications, clinical details on each sono-
graphic requisition form (SRF), and sonography report.

• Adequacy of clinical information

Analysis of clinical data included EP signs and symptoms: 
lower abdominal pains, amenorrhea, pelvic mass, PV bleed-
ing and positive laboratory pregnancy tests. 

• Clinical indications of EP 

Data analysis for EP indications were lower abdominal pains 
(98%) with 2% of the records silent on symptoms of lower 
abdominal pains. Additionally, in 78% of the records amen-
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orrhea was indicated; 22% of the records did not have this 
indication. In terms of pelvic mass 90% did not have this in-
dication; 10% did include pelvic mass. PV bleeding account-
ed for 76% of indications for sonography and 24% did not 
have indications as in Figure 1. In terms of laboratory preg-
nancy tests only 26% had such tests.

• Level of adequacy in clinical indications

The indicative information for EP was categorised as: ad-
equate (scores 4/5 to 5/5), fairly adequate (score of 3/5), 
and inadequate (scores 1/5 to 2/5). These rankings of the 
total sample (n=50) are in Table 1a which shows adequate 

Figure 1. Clinical indicators of ectopic pregnancy: findings in percentage.

Table 1a. Level of adequacy in clinical indications (n=50)

Clinical  
information 
adequacy

Clinical indications (counted) for ectopic 
pregnancy (EP) 

 Number of EPs  
by provisional 
diagnosis (%)

Number of EPs 
by sonography 

(%)

Number of EPs 
by surgery (%)

Adequate
Lower abdominal pain, amenorrhea, pelvic 
mass, per vaginal bleeding and positive 
laboratory pregnancy test (5)

3 (6) 3 (100) 3 (100)

Adequate
Lower abdominal pain, amenorrhea, per 
vaginal bleeding and positive laboratory 
test (4)

1 (2) 1 (100) 1 (100)

Adequate
Lower abdominal pain, amenorrhea, pelvic 
mass and per vaginal bleeding (4)

1 (2) 1 (100) 1 (100)

Fairly adequate
Lower abdominal pain, amenorrhea and 
per vaginal bleeding (3)

6 (12) 3 (50) 4 (67)

Fairly adequate
Lower abdominal pain, amenorrhea and 
positive laboratory test (3)

7 (14) 2 (100) 2 (29)

Fairly adequate
Lower abdominal pain, amenorrhea and  
pelvic mass (3)

1 (2) 1 (100) 1 (100)

Inadequate Lower abdominal pain and amenorrhea (2) 19 (38) 3 (16) 3 (16)

Inadequate
Lower abdominal pain and per vaginal 
bleeding (2)

2 (4) 0 (00) 0 (00)

Inadequate
Lower abdominal pain and laboratory test 
(2)

2 (4) 0 (00) 0 (00)

Inadequate Lower abdominal pain (1) 7 (14) 1 (14) 1 (14)

Inadequate Amenorrhea (1) 1 (2) 0 (00) 0 (00)

TOTAL 50 (100) 15 (30) 16 (32)
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(n=5), fairly adequate (n=14), and inadequate (n=31). Ta-
ble 1b shows the results of adequate clinical information 
yielding confirmed EP in ultrasonography finding; fairly ad-
equate clinical information (n=06 Eps) out of 14 sonography 
investigations. Inadequate clinical indication and clinical in-
formation category recorded 4 EP by sonography out of 31 
examinations.

• Clinical details on sonographic requisition form 

The study considered the clinical information inclined to 
clients’ clinical history, provisional diagnosis, previous ultra-
sound examination, and laboratory tests/results, which es-
sentially amounted to adequacy of information in the sono-
graphic requisition form (SRF). Table 2 shows the frequency 
distribution of the completed fields on the SRF. Most clinical 
details indicated on SRF pointed to provisional diagnosis 
(100%) and required examination (88%). Table 3 shows that 
only 2% of the SRFs indicated a previous ultrasound exam-
ination.

• Sonographic findings

Sonographic features for EP were: empty uterus, free flu-
id collection in the Pouch of Douglas, adnexal mass with 
or without a gestation sac. EP in most (n=15) findings with 
sonographic features adequately pointing to EP was up-

held in second opinion ultrasound examinations. One (n=1) 
woman with inadequate clinical information resulted in EP 
by ultrasonography (Table 1a). An empty uterus was indi-
cated in 86% of the sample; 14% indicated uterine pregnan-
cies. The majority of examinations (68%) showed no adnex-
al mass/masses; 32% had no convincingly gestation sac. In 
terms of free fluid collection in the Pouch of Douglas most 
(60%) were negative. Table 4 shows that a gestation sac was 
detected outside the uterus in 10% of the examinations. 

• Relationship between clinical information and diagnos-
tic output

The availed clinical information was linked to quality of clin-
ical assessments for EP, where the provisional diagnosis va-
lidity ranged from13 to 100%. Table 5 shows results of clin-
ical information in terms of validity of provisional diagnosis 
of sample (n=50): adequate (n=5/100%); fairly adequate 
(n=14/43%); and inadequate (n= 31/13%). 

• Ectopic pregnancy statistical data

Document analysis of the radiology ultrasound, as well as 
in-patient gynaecology and obstetrics registers, respectively 
was undertaken to establish the number of confirmed EPs 
at surgery: there were 15 (n=15) confirmed EPs out of the 
total sample (n=50).

Table 1b. Summary of the level of adequacy in clinical indications (n=50)

Level of adequacy Number of clinical 
indications Number of patients EP sonography confirmation in  

examined number of patients (%)
Adequate 4 – 5 5 (10%) 5 (100)

Fairly adequate 3 14 (28%) 6 (43)

Inadequate 1 – 2 31 (62%) 4 (13)

Table 2. Completion of sonographic requisition form (n=50)

Item Fields in the sonographic request form Clinicians' frequency of completion (%)
1 Name of hospital 100

2  Requesting department 60

3 Hospital Number 44

4 Name of patient 100

5 Age of patient 52

6 Sex of the patient 82

7 Brief patients clinical history 20

8 Previous ultrasound examinations 2

9 Laboratory examination results 6

10 Provisional clinical diagnosis 100

11 Examination Required 88

12 Clinicians name 64

13 Signature 80

14 Date 78
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DISCUSSION

This study was guided by the systems theory, which focus-
es on the interrelationships among components of a pro-
cess. This theory, according to Heylighen[22] is applied by 
decision-makers in problem-solving while considering spe-
cific courses of action. The systems theory (Federal Emer-
gency Management Agency – FEMA, 1999) points to four 
basic problem-solving elements in addressing a problem 
or clinical question: (1) input – constituents of problem or 
question, (2) transformation – technological processes from 
inputs to outputs, (3) output – factual products or servic-
es, and (4) feedback or report – encompassing the inter-
pretation of output with respect to input. This theory takes 
a coordinated cyclical route from the clinical questions to 
evidence-backed feedback responding to the question[23] as 
illustrated in Figure 2.

Accordingly, EP sonographic investigations thrive on evi-
dence of a patient’s disease pattern/s in sonographic imag-
es. With reference to the systems theory, the clinical history 

and question constitute the input, with the ultrasound in-
vestigations being the technical process leading to factual 
sonographic data as output. The diagnostic reports (output) 
are projected as evidence-backed feedback to clinical ques-
tion/s that characterise the input. 

• Clinical requisition criteria 

This study demonstrated 62% occasions of inadequate 
clinical data for EP investigations (Table 1b). This gap is in 
disagreement with a requirement in a study by Bosanquet 
et al.[24]; clinicians are required to provide adequate clinical 
information for the radiological investigations to ascertain 
the type of examination and avert or curtail errors in di-
agnosis and consequent patient management. The lead-
ing clinical data found in this study was lower abdominal 
pains (98%) as shown in Table 1a. Classical symptoms and 
signs of EP being: lower abdominal pain, amenorrhea and 
PV bleeding, positive laboratory pregnancy test.[2,7,25] The 
clinicians’ consideration of clinical indication data for EP 
mostly points to lower abdominal pain, amenorrhea, and 

Figure 2. The four basic problem-solving elements of the systems theory: coordinated 
cyclical route from input to feedback.

Table 3. Clinical details on sonographic requisition request forms

S/N Clinical details Indicated  
(%)

Not indi-
cated (%)

1 Patients clinical history 20 80

2 Provisional diagnosis 88 12

3
Previous ultrasound 
examination

2 98

4 Laboratory tests/results 6 94

Table 4. Sonographic findings

S/N Features   Yes (%) No (%)
1 Empty uterus 86 14

2 Adnexal mass 32 68

3
Fluid in Pouch of Doug-
las

40 60

4
Gestation sac outside 
the uterus

10 90

Table 5. Relationship between quality of clinical information and EP diagnostic output (n=50)

S/N Clinical information  
on files

Number  
of cases

Matching sonography 
findings with  

confirmed EPs  

Validity of provisional 
diagnosis*

%
1 Adequate 5 5 100

2 Fairly adequate 14 6 43

3 Inadequate 31 4 13

4 TOTAL 50 15 30

*All cases (n=50) had a provisional diagnosis of EP
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PV bleeding, but rarely indicate palpable mass (Figure 1), 
namely, 10% in this study. This finding is in keeping with 
other comparable studies.[16] When three indications (i.e., 
lower abdominal pain, amenorrhea, and PV bleeding) were 
present, the clinical question on 50% occasions was con-
firmed by ultrasonography. This assertion is in keeping 
with a United States of America (USA) study.[16]

• Clinical information on sonographic requisition form 
(SRF)

With particular reference to Table 3, clinical information on 
SRFs for EP sonography can be deemed inadequate. For 
example, only 6% of the sample had laboratory pregnan-
cy examinations tests. This finding is in accord with the lit-
erature in terms of inadequacies in such tests. In a study 
conducted in the USA 8.7% of 6055 women diagnosed with 
EP had pregnancy tests:[16] an underutilisation of laboratory 
services in EP diagnosis.

It has been argued that only about 46% of the ultrasound 
requests adequately provide the required information.[16,24]  
On the other hand it has been emphasised that any di-
agnostic procedure must sufficiently conform to the man-
datory clinical information requirement on the requisition 
form to accustom the diagnostic practitioners in determin-
ing the appropriateness of requested examination and 
clinical question.[16] The feedback would then be soundly 
anchored up to its benefit extending to recommending al-
ternative or supplementary diagnostic imaging in radiolo-
gy where necessary.

• Sonographic report criteria

The responsibility of a sonographer is to generate and com-
pile annotated images as evidence and prepare a written 
diagnostic report. These competencies must meet verifia-
ble standard towards the clinical audit quality control.[21] In 
this study the common standard for EP[26] embraced empty 
uterus, adnexal mass/gestation sac and free fluid collection 
in the Pouch of Douglas notwithstanding a rare version of 
EP termed heterotopic pregnancy, with coexisting uterine 
pregnancy. In the sample (n=50) 28% with fairly adequate 
clinical information for EP, had other songographic conclu-
sions rather than EPs: namely, normal pregnancies, ovarian 
cyst, pelvic inflammatory disease (PID), ascites, and nor-
mal pelvic sonography without pregnancy. Below average 
or fairly adequate attainment of requisition information 
may be seen as reducing the chances of a clinical question 
matching the diagnostic ultrasound conclusion, while above 
average data improves the prospects of compatibility be-
tween a clinical question and diagnostic sonographic con-
clusion. 

Adequacy of the SRF enables appropriate imaging and de-
cision-making, and application of competencies. For ex-
ample, at less than 5 weeks’ gestation age there is limited 
sonographic evidence for EP, especially by transabdomi-
nal sonography and an inexperienced practitioner: EP ev-
idences may hardly be appreciated.[5] In this study one ul-

trasound report recorded undefined ovarian cyst, subject 
to characterising such a cyst; while a follow-up sonography 
four hours later under higher competencies established EP. 

• Relationship of clinical indications to sonographic  
findings

The relationship between clinical information and sono-
graphic findings is addressed as feedback at the conclusion 
of sonographic reports. With the availability of adequate 
key indications for EP on the SRF, suggestive of adequate 
clinical assessment, the sonographic findings tended to be 
positive for EP. In this regard, a sonographic examination 
is desirably positioned as a confirmatory tool (Table 5) in 
keeping with other studies.[26,27]

The beta-human chorionic gonadotropin (hCG) values reli-
ably aids diagnosis of EP on a sonographically empty uter-
us.[5,7] In this study those with positive beta-hCG laboratory 
test, in addition to the other indications of EP (e.g., lower 
abdominal pain, amenorrhea, pelvic mass and PV bleeding) 
had EP confirmed by ultrasonography. This study is in ac-
cord with the literature that emphasises the relationships, 
comparable to other empirical relationships[28,29] between 
preliminary information and sonographic findings in the di-
agnosis of EP. This observation calls for consistent promo-
tion of quality ultrasonography. Diagnostic reports must be 
supported by the clinicians’ input as a professional trend to 
be continually promote and amalgamate standard operat-
ing procedures (SOPs).

CONCLUSION AND RECOMMENDATIONS

 Inadequate information was identified in many sonographic 
requests for EPs. The relationship between the clinical data 
and diagnostic reports could improve diagnostic accuracy. 
The differences among the initially presented number for 
EPs (100%), sonographically determined (30%), and surgery 
confirmed (32%) raise questions on the extent of exhaustive 
clinical considerations to aid adequate information towards 
diagnostic ultrasonography.

The findings of this study may be seen as significant in 
establishing the quality of the relationship between the 
clinicians’ provisional diagnosis for EP and the ultrasonog-
raphers’ conclusion in sonographic reports. The findings 
would be useful in designing protocol for early detection 
of EPs based on consensus among involved practitioners. 
Three recommendations are presented:

1. Ultrasonographers and clinicians should establish com-
pulsory requirements in the design and execution of 
requests for EP ultrasonography, encompassing inter-
relationships between the clinical information and diag-
nostic feedback.

2. Establish means of communication between the clini-
cians and the sonographers when the sonographic re-
quest or report is inadequate.

3. In-house professional practice consultation protocols to 
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consistently bring about timely and reliable diagnoses 
of EPs.
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