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Abstract

Introduction: Most cases of extrauterine pregnancies present in the ruptured
state in low-resource settings and patients with haemodynamic instability risk
mortality without swift intervention. An idea of when ectopic gestations are
likely to present may be useful for logistic planning and facility readiness for
case management. The study sought to assess the incidence of extrauterine
gestation, mode of management and any link with seasonal and/or sociocul-
tural events within the Cape Coast metropolis of Ghana over a 9-year review
period. Methods: A retrospective review of all cases of extrauterine pregnan-
cies managed at the Cape Coast Teaching Hospital (CCTH) from January
2010 to December 2018 was conducted. Data on patient age, parity, month of
presentation, site and laterality of ectopic gestation, number of abortions and
deliveries were retrieved from hospital records and analysed. Yearly and
monthly aggregated incidence of extrauterine pregnancies were computed.
Result: A total of 480 ectopic pregnancies out of 26,850 total pregnancies
were seen over the period, giving an overall occurence of 17.9/1000 pregnan-
cies and almost all were managed surgically. Half of all the cases occurred in
the 20 - 29 years age group while the extremes of age recorded the lowest. An
average of about 53 cases per year was recorded for the period under review.
The peak months of occurrence were October and November. About 83%
were ruptured with the ampulla region being the commonest site. Conclu-
sion: The data suggests increased ectopic gestation occurrence in the Cape
Coast metropolis about two months after the major traditional festivals and
this may have implications for instituting mitigating measures, logistic man-
agement and facility preparedness for case management.
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1. Introduction

An estimated 295,000 maternal deaths occurred in 2017 with Sub-Saharan Africa
accounting for approximately 66% of these deaths [1]. Obstetric haemorrhage
has been cited as the leading cause of maternal mortality worldwide and ac-
counts for 27.1% of such deaths [2]. In sub-Saharan Africa, obstetric haemorr-
hage accounted for 24.5% of maternal deaths [2]. Extrauterine gestation is a key
contributor and accounts for approximately 7% of mortalities due to obstetric
haemorrhage and 2% of maternal mortalities in low and middle income coun-
tries [3]. Most cases of extrauterine gestation are not picked up early prior to
rupture in low resource countries [4] [5] [6] [7].

Extrauterine gestation is the occurrence of an embryo outside of the uterine
cavity. The most common site is the tube, with 64.4% - 86.4% occurring in the
ampulla region [4] [6] [7] [8] but the ovaries, the cervix, broad ligament and the
abdominal cavity have also been recorded [9] [10] [11] [12]. A few cases of he-
terotopic and bilateral tubal ectopic gestations have been documented [13] [14]
[15].

Three management options for ectopic gestation are available-expectant,
medical and surgical. There is a criterion for all the options. The surgical man-
agement is the commonest, especially in resource-constrained settings, and
could be approached from an open laparotomy, culdotomy or laparoscopically.
Intraoperatively, a salpingectomy (partial or total), salpingotomy or salpin-
gostomy can be used to manage tubal ectopics. The main indication is when the
patient presents in a ruptured state and or when they do not qualify for medical
management.

The medical management is suitable for those who present in an unruptured
state; gestational sac less than 3 ¢cm; no foetal heart beat; serum BhCG levels <
5000 mmol/ml; no contraindication to the medicines used and when the patient
consents and will not be lost to follow up. The medical approach has the main
advantage of tubal preservation.

The incidence of ectopic pregnancy, presented per deliveries, world-wide
ranges from 1.02% - 3.9% [4] [5] [7] [8] [16] [17] [18]. While some studies have
linked the occurrence of ectopic pregnancies to either climatic or sociocultural
seasons [19] [20], others found no such associations [21] [22]. The knowledge of
seasonal patterns in the occurrence of ectopic gestation enables facilities to
heighten their diagnostic suspicions and put themselves in readiness for case
management in terms of logistics planning and human resource availability.
This is deemed especially useful in resource-constrained environments such as

Ghana. Though some studies on ectopic pregnancies have been conducted in
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Ghana [7] [23] [24], none has examined seasonal variations in ectopic pregnan-
cies and the possibility of a linkage between occurrence of ectopic pregnancies
and sociocultural or festive events. A review by Baffoe et al. on ectopic pregnan-
cies at the Korle-bu teaching hospital was limited to 3 years of data and did not
examine seasonality [7]. The other published studies focused on risk factors as-
sociated with ectopic pregnancies [23] [24]. The current study presents a 9-year
retrospective review of ectopic pregnancies with the aim of assessing the inci-
dence, mode of management and any link with seasonal and/or sociocultural

events within the Cape Coast metropolis of Ghana.

2. Methods

The Cape Coast Teaching Hospital (CCTH) is located in the Central region of
Ghana and is the main referral facility for the Central and Western and some
parts of Ashanti, Eastern and Greater Accra regions. It averages about 3000 de-
liveries annually. Obstetric haemorrhage in general accounts for up to a third of
the maternal morbidities and mortalities (Biostatistics Unit, CCTH, 2018). The
people of Cape Coast and its environs celebrate a number of socio-cultural
events. Notable among them are Christmas, Easter (March/April) and the St.
Valentine’s Day but the most important cultural events are the Oguaa Fetu and
the Bakatue festivals in August/September and June/July respectively.

The study participants were clients who had presented at CCTH and had had
a history taken, physical examination and other relevant investigations done and
been diagnosed with an ectopic pregnancy, ruptured or otherwise, and managed
surgically or medically over a 9-year period from January 2010 to December
2018. Existing hospital data relating to ectopic pregnancies and intraoperative
findings were retrieved from the admissions and discharge book at the delivery
suite and patient registers at the operating theatre and recovery units of the ob-
stetrics and gynaecology directorate. The variables for which data was extracted
include patient age, parity, month of presentation at the hospital, site and late-
rality of the ectopic pregnancy. Two medical officers were trained to conduct the
data extraction independently based on a template designed by the lead author
who also validated 70% of the data against primary sources for quality control
purposes.

In addition, the annual total number of abortions and deliveries from January
2010 to December 2018 were obtained from the biostatistics unit to help ap-
proximate the monthly and yearly total number of pregnancies over the period
reviewed. These were used as the denominators to calculate incidence of ectopic
gestation at the facility.

Data collected was double-entered into SPSS version 20, cleaned, checked for
consistency and accuracy and analysed using same. Descriptive statistics such as
frequencies and percentages were generated and displayed using tables and
charts. Ethical clearance for the study was granted by the ethics committee of
CCTH with the reference number CCTHERC/EC/2018/11.
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3. Results

Four hundred and eighty (480) ectopic pregnancies were recorded over the
9-year period out of a total of 26,850 pregnancies collated. Over four-fifths of the
ectopic gestations (82.9%, 398/480) were ruptured at presentation while the rest
(17.1%, 82/480) were unruptured. The mean age (SD) of the study participants
was 29 years (6.34) with a range of 14 - 49 years. Majority of participants were in
the age group 20 - 29 and parity ranged from 0 to 8 (see Table 1). All the ectopic
pregnancies, except one which was successfully managed medically, were ma-
naged surgically and in more than half of the cases (57.9%, 278/480), the preg-
nancy was located in the ampulla region of the fallopian tube. The next most
common site was the cornual area of the uterus which accounted for 13.3%
(64/480). Table 2 shows the distribution of ectopic pregnancy sites recorded
from the review while Figure 1 shows their laterality. Majority of cases occurred
on the right side. There was no maternal death.

Table 3 shows the yearly prevalence of ectopic pregnancies (per 1000 preg-
nancies) seen at Cape Coast Teaching Hospital over the review period. The years
2010-2012 and 2018 recorded prevalence > 20/1000 pregnancies while the others
recorded less with the least recorded in 2016.

Figure 2 shows the cumulative monthly numbers of ectopic pregnancies seen
at CCTH over the period reviewed and was obtained by summing the numbers
seen in particular months over 2010-2018. For instance, 43 reported for January
is the sum of ectopic gestations presenting in all the months of January from
2010 to 2018.

With the cases aggregated into months, it was observed the least number or
proportion was in June (5.4%, 26/480) while November recorded the highest
(11.7%, 56/480). The second highest was in October (11.3%, 54/480) with the
months of May and September showing high points. Bringing the cumulative
numbers of pregnancy per month into consideration (see Table 4), the aggre-
gated monthly occurrence of ectopic pregnancies (per 1000 pregnancies) over
the 9 year period showed values which were more than 20 from September to

January with the highest peaks in November and October.

Table 1. Study participants’ age and parity.

Frequency (n) Percentage (%)
Age (years) (N = 480)

<20 28 5.8

20 -29 242 50.4

30 -39 182 37.9

>40 28 5.8

Parity (N = 480)

0 132 27.5

1-4 319 66.5

>5 29 6.0

N is total number of study participants and n is the number in each category.
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Table 2. Sites of ectopic pregnancies recorded in a review of client records over
2010-2018 at Cape Coast Teaching Hospital.

Site Frequency Percent (%)
Cornua 64 13.3
Isthmic 31 6.5

Ampullary 278 57.9
Fimbriae 39 8.1
Infundibulum 4 0.8
Abdominal 18 3.8
Ovarian 10 2.1
Cervical 3 0.6
Not specified 33 6.9

Total 480 100.0

Table 3. Annual Incidence of ectopic pregnancies in CCTH over 2010-2018.

Year Number of Number of Number of  Total pregnancies ®Incidence/1000
ectopics (E)  deliveries (D)  abortions (A) (E+D+A) pregnancies
2010 53 2308 241 2602 20.4
2011 51 2106 238 2395 21.3
2012 59 2435 251 2745 21.5
2013 57 2628 280 2965 19.2
2014 41 2734 288 3063 13.4
2015 54 2843 164 3061 17.6
2016 36 2916 173 3171 11.4
2017 62 2980 155 3197 19.4
2018 67 3160 121 3348 20.0

®Incidence of ectopic pregnancies per 1000 pregnancies was calculated as E/(E + D + A) x 1000.

Table 4. Monthly cumulative numbers of ectopic pregnancies, number of pregnancies and prevalence of ectopic pregnancies/1000
pregnancies at CCTH from 2010 to 2018.

2Cumulative number of ‘Monthly incidence of
Cumulative number of ~Cumulative number of °Cumulative number of Y

Month ectopic pregnancies per ectopic pregnancies/1000

month abortions per month deliveries per month  pregnancies per month pregnancies

January 43 177 1719 1939 22.2
February 31 178 1668 1877 16.5
March 37 199 2025 2261 16.4
April 28 180 2213 2421 11.6
May 44 115 2493 2652 16.6
June 26 138 2321 2485 10.5
July 40 137 2373 2550 15.7
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Continued
August 34 146 1933 2113 16.1
September 46 152 2002 2200 20.9
October 54 147 2015 2216 24.4
November 56 180 1874 2110 26.5
December 41 170 1815 2026 20.2
Total 480 1919 24,451 26,850 17.9

*as in Figure 2, this is the sum of the ectopics seen in the various specific months over the review period. °this is the sum of number of ectopic pregnancies,
number of abortions and number of deliveries in each specific month over the review period. Hence, 1939 recorded for January is the sum of the aforemen-
tioned variables in all the months of January from 2010 to 2018. “this is calculated as (cumulative monthly ectopic pregnancies/cumulative monthly number
of pregnancies) x 1000.

60 55.4
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40

30
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20

10
3.6
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left right both Not specified
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Figure 1. Laterality of ectopic gestations managed in CCTH over 2010-2018.
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Figure 2. Cumulative monthly numbers of ectopic pregnancies seen at CCTH over 2010-2018.
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4. Discussion

A 9-year retrospective review of hospital data was done to assess the incidence,
seasonality, and mode of management of extrauterine gestations at the Cape
coast Teaching Hospital. The study found an overall extrauterine gestation inci-
dence of 17.9/1000 pregnancies with the highest points occurring over the
months of September to January. The commonest site of extrauterine gestation
was in the ampulla region of the fallopian tubes with most of them being
right-sided. Majority of them were ruptured at the time of presentation and sur-
gery was employed as the mode of management in almost all the cases.

The incidence of 1.8% in this study is within the range of 1% - 3.9% that has
been reported from Ghana and the West Africa Sub-region [4] [7] [8] [16]. Sim-
ilar rates have been reported from other parts of the world [17].

The highest occurence of extrauterine gestation was observed from September
through to January with the highest incidence in November. There are 2 soci-
ocultural events around the Cape Coast Metropolitan area that are associated
with lots of festive activities and merry making. The first is the Bakatue festival
of the Elmina people held every July. The second is the Oguaa Fetu festival that
is celebrated in August/September every year. These festivals are typically cha-
racterised by a significant influx of people who hail from the area but live and
work in other parts of the country, people without any ancestral links to the area
but who come to partake in the merry-making activities and also increase in al-
cohol sales and consumption. We posit from observations made over time that a
lot of unprotected sexual activity and excessive alcohol use among the youth oc-
cur during these festivals and is linked to a rise in early pregnancy complications
including ectopic gestations two to three months later. Seasonal variation in the
incidence of ectopic pregnancy is expected to differ from one geographic loca-
tion to the other. Whiles some studies have reported seasonal variation in the
incidence of ectopic pregnancy [19] [20], others did not find any such variation
[21] [22].

The right sided dominance of ectopic pregnancy found in this study has also
been reported by Wei Xia et al and Islam et al [6] [25]. This may results from
the fact that ovulation occurs more frequently on the right side than the left as
reported by Fukuda et al. [26].

Majority of patients in this study had their ectopic located in the ampulla re-
gion of the tube as noted in other studies [4] [6] [7] [8]. In addition, at least eight
out of ten participants in the review presented in the ruptured state, a finding
that has been reported by many authors in developing countries [4] [5] [6] [7].
This is probably because many women in the sub-region initiate antenatal care
late, either out of financial constraints, ignorance or a socially-constructed fear
of enemies harming their pregnancies spiritually [27] [28] making diagnosis of
ectopic pregnancies prior to rupture virtually impossible. Even in situations
where antenatal care is sought at an early gestation, ultrasonography is not

widely available to make an early diagnosis of ectopic pregnancy. This is espe-
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cially the case in most rural and peri-urban areas.

Laparotomy was employed in the management of majority of the cases and
this is consistent with findings from many studies in developing countries [4] [5]
[8] [16]. The fact that many women presented in the ruptured state explains why
laparotomy was employed in majority of the cases as medical management is
contraindicated in ruptured ectopic gestations and laparoscopic services are not
available at the site of the study. Though many women presented in the ruptured
state, there was no maternal death from ectopic pregnancies in the period re-
viewed. While this may speak to the effectiveness of existing levels of prepared-
ness, there will always be room for improvement to optimize preparedness for
ectopic pregnancy case management at the study site especially with the months
of September to January in mind.

The study is limited by the use of secondary data on ectopic pregnancy opera-
tive findings and represents the interpretation of the various cadres who con-
ducted the operative procedures. Their reported findings cannot be indepen-
dently verified now but the validity of the data is assured as these cadres were
experienced medical officers and gynaecologists. Also, the number of ectopic
pregnancies reported may have been higher if those from the Cape Coast Met-
ropolitan Hospital and Ankaful General Hospital in the environs of CCTH had
been added. However, there is confidence in the study findings as CCTH is the
major centre in the area and absorbs the vast majority of cases requiring surgical
interventions. Another limitation stems from the fact that the site of ectopic
gestation was not specified in 33 out of the 480 cases reviewed. While this may
underlie under-reporting in the frequencies of ectopic sites, it does not under-
mine the study’s internal validity as the common sites observed resonate with
previous studies. Lastly, though the study did not report on significance of dif-
ferences in monthly counts or prevalence of ectopic gestations, the results re-
main relevant as it brings to fore a potential seasonality element in the occur-

rence of ectopic pregnancies in Cape Coast and its environs.

5. Conclusion

In conclusion, most cases of ruptured ectopic gestations were seen at the Cape
Coast Teaching Hospital between the months of September and January and es-
pecially in October/November and it appeared to be a fall out from the festivals
held in the area in the preceding 2 - 3 months. This finding potentially presents a
window period where limited resources may be mobilized for improved case
preparedness in anticipation of increased numbers of women seeking care for
ectopic pregnancies. Additionally, there should be targeted condom distribution
at these festivals in addition to education on abstinence to help reduce the inci-
dence of ectopic pregnancies, unwanted pregnancies and sexually transmitted
infections. Education on emergency contraception as part of these festivals may
also be considered. Furthermore, close to 1 in 5 ectopic pregnancies presented as

unruptured but they were still managed surgically. Further research is required
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to find out why medical management is less preferred in the local setting and al-
so whether the seasonal variation noted also holds for induced abortions in the

same setting.
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