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Abstract
Background
Ectopic pregnancy remains a major contributor to maternal morbidity and mortality in the first trimester, especially in middle- and low-income settings where it poses as a major gynecological emergency with most patients presenting late.
Methods
This is a retrospective descriptive study on women who had ectopic gestation over a period of four years from January 1st, 2019 to 31st December 2022 at RSUTH. A structured proforma was designed and used to extract data from gynaecology ward, operating theatre registers and the hospital medical records. Data was entered and analyzed using the statistical package for social sciences (SPSS) IBM version 25.0 (Armonk, NY). Continuous variables are expressed in means +standard deviations and categorical variables are recorded in frequencies and percentages. Chi square test was used for association between patients’ characteristics, their clinical presentation and estimated blood loss with p value at <0.05.	Comment by d. Amany ALY: The gynecology
Results
The prevalence of ectopic pregnancy was 1.1% of all deliveries and 3.7% of all gynaecological admission. Most of the patients who had ectopic pregnancy were amongst the age group 26-36 years, nulliparous, unemployed and single. The Mean age SD was 30.28  4.96 years. The history of pelvic inflammatory disease was the most common risk factor; 50.5%. Majority of the patients, 97% had ruptured ectopic pregnancy, 85% had estimated blood loss of at least 500mls and required blood transfusions. Only 2 deaths were recorded in the study.
Conclusion
The prevalence of ectopic pregnancy was relatively high with the ruptured cases in majority of the patients. There is need for increased enlightenment of the community on the disease and its risk factors. 
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1. INTRODUCTION
Ectopic pregnancy has been found to be the most common contributor to maternal death in the first trimester of pregnancy. 1,2 Rupture of ectopic pregnancy is a major gynaecological emergency in developing countries, with most patients presenting late. 2,3,4 Ectopic pregnancies take place in 1% - 2% of all pregnancies worldwide.5,6 Recent research has shown that the prevalence of ectopic pregnancy has tremendously increased in the last three decades globally, especially in developing nations like Nigeria, where early diagnosis is low. 7,8 This can be attributed to the innovation in assisted reproductive technology (ART), increasing risks of pelvic infections, tubal surgical procedures, use of intrauterine devices and improvement in diagnostic techniques, making early detection possible.2,4,8 In sub-Saharan Africa, poor documentation of cases makes the incidence rate difficult to ascertain.5,6,7 However, hospital-based studies have shown that the case fatality rate of ectopic pregnancy is about 1-3%,which is 10 times higher than in developed nations.6 Rupture of ectopic pregnancy is said to cause about 9%-14% of maternal demise on the first trimester of cyesis and contributes 5-10% of all pregnancy-related deaths.8 It is usually associated with profuse intra-abdominal haemorrhage which can be catastrophic. 3,6. 	Comment by d. Amany ALY: Rewrite (Ectopic pregnancy is the most common

Ectopic pregnancy is defined as the abnormal implantation of a conceptus outside the normal endometrial lining of the uterus. 2,6 The most common site of implantation is the fallopian tubes which occurs in about 98% of cases. 1,3,4 Other sites of implantation include; cervix, ovary, broad ligament, interstitium within the uterine wall. 6,9,10 In the fallopian tube, the ampulla (70%) is the most common site of implantation followed by the isthmus (12%), fimbriae (11%), and interstitial (2-3%). 3,11 The ampulla portion of the fallopian tube is more distensible than other parts, this may account for the increased occurrence. 
The fallopian tube is the site of oocyte fertilization, the migration of the fertilized oocyte to the uterine cavity for implantation is mediated by the fallopian tube smooth muscles and cilia. Fallopian tube inflammation and/or dysfunction are implicated in oocyte retention and subsequent ectopic pregnancies. 3,7 Other factors such as infections, immunologic, toxic and hormonal can induce inflammation. 12,14
About half of females diagnosed with ectopic pregnancy have no identifiable risk factors (7). However, several risk factors have been implicated. Risk factors are classified into high risk, moderate risk, and low risk. 4,7,15,16. 
The clinical presentation of patients who have ectopic pregnancy vary widely and are said to be dependent on the gestational age, location of the gestational sac and whether or not the gestational sac has ruptured. The classical triad of ectopic pregnancy is secondary amenorrhea, vaginal bleeding in the first trimester and abdominal pain. 2,6,12. This is usually seen in about 40% of patients with interstitial or cornual ectopic pregnancies.8,14,15 This poses a great challenge to the gynaecologist in making a diagnosis prior to rupture. 8,14 Patients with ruptured ectopic gestation may present with acute abdominal pain radiating to the shoulders, abdominal guarding, hypovolemic shock and syncope. 8,14,17  
Physical examination as well as evaluation of vital signs to assess for tachycardia and hypotension are necessary. Palpating a gravid uterus may suggest pregnancy, it does not exclude other pathologies such as progressed ectopic pregnancy or heterotopic pregnancy. Bimanual pelvic examination additionally allows for palpation of the bilateral adnexa to assess for any abnormal masses, structures, or to elicit adnexal tenderness.
Suspicion of an ectopic pregnancy begins following a positive serum human chorionic gonadotropin (hCG) assay with the absence of a definitive intrauterine gestational sac diagnosed by ultrasound. 8,18-22 B-hCG is produced by the syncytio-trophoblasts, which are detected in the blood by the second week of pregnancy and its measurement is crucial to clarify both the location and prognosis of the pregnancy.5,7
Transvaginal ultrasound imaging is crucial in the diagnosis of suspected ectopic pregnancy. 11,16 Serial examination with transvaginal imaging, serum B-hCG measurements, or both is necessary for confirmation of the diagnosis of ectopic pregnancy. The best diagnostic confirmation of an ectopic pregnancy comes through identifying a fetal heartbeat outside of the uterine cavity on ultrasound imaging. 11. When radiologic imaging fails to confirm the presence of an ectopic pregnancy adequately, direct visualization of the suspicious mass can occur via diagnostic laparoscopy. Direct laparoscopy may not identify very small ectopic pregnancies or those located in caesarean scars.16
Other investigations that would be carried out in the workup of a patient suspected to have ectopic pregnancy include the packed cell volume (PCV), full blood count with differential, as well as determination of the blood group in case urgent blood transfusion is indicated. 7 
Definitive diagnosis for these patients is usually made intraoperatively.14,15 Differential diagnosis of ectopic pregnancy includes complicated ovarian or adnexal cyst, tubo-ovarian abscess, appendicitis, and ovarian hyperstimulation syndrome. Others are incomplete miscarriage, pelvic inflammatory disease, and ureteral calculi.3,18,23,24
Treatment can either be non-surgical or surgical. 2 Non-surgical treatment includes; expectant management, systemic methotrexate administration and local injections.5,13 The risk of non-surgical treatment includes subsequent rupture and life-threatening hemorrhage.3 Surgical treatment is indicated in ruptured ectopic pregnancies, hemodynamic instabilities, when non-surgical treatment fails or is not feasible.7 The decision of which modality to pursue is guided by the patient’s clinical features, their laboratory findings, serial βhCG levels and radiological imaging, as well as the patients well informed choice after having reviewed the risk and the benefit with each procedure. 
Laparoscopy is the gold standard for surgical treatment of ectopic pregnancy for fast recovery, minimal hospital stay, and cost. The surgical methods used for the treatment of ectopic pregnancy include salpingostomy, salpingotomy, and salpingectomy.4 The decision of which method to carry out would depend on the following: the patient’s clinical status, the extent of fallopian tube compromise, the state of the contralateral fallopian tube, and the desired future fertility.12 Prognosis of ectopic gestation depends on early recognition and timely intervention.9
The majority (80%) of the referred cases of ectopic pregnancies present after the ectopic pregnancy has ruptured, leading to an increased risk of hemodynamic instability and ultimately death. It therefore becomes necessary to ascertain the prevalence, predisposing factors as well as the outcome of ectopic pregnancies among women attending the Rivers State University Teaching Hospital, so as to foster adequate management protocol, and curb the deleterious consequences of the condition.

2. METHODOLOGY
STUDY DESIGN
A cross-sectional retrospective review of all patients managed at Rivers State University Teaching Hospital for ectopic pregnancy between 1st January, 2019 and 31st December 2022 to determine the prevalence, risk factors, and outcome of these pregnancies.
STUDY LOCATION
Port Harcourt is the capital city of Rivers State in southern Nigeria. It is located along the Bonny River and in the oil-rich Niger Delta region. The RSUTH is a tertiary hospital and serves as a referral centre covering the neighbouring States (Bayelsa, Akwa-Ibom, Abia, and Imo States). It is a public hospital under the Rivers State Ministry of Health (RSMoH). It also serves as a teaching hospital for undergraduate students of both the Rivers State University (RSU) and the Peter and Mary Odili University of Clinical Sciences (PAMO), and postgraduate students in the various specialties.
STUDY SITE 
The Obstetrics and Gynaecology department of RSUTH offers all outpatient, inpatient, and emergency obstetrics and gynaecology care services. It is made up of four (4) clinics: Antenatal, Postnatal, Gynaecology, and Family planning.
The folder numbers of the patients who had ectopic pregnancy were obtained from the theatre and gynaecology ward registers for the study period, following permission obtained from the Head of Department. The delivery (both vaginal and caesarean) and the gynaecology admission registers were also retrieved. The folders were retrieved from the records department of the hospital, and data of all women who had ectopic pregnancy were collated from the folders using a predesigned proforma and analyzed with Statistical Package for Social Sciences (SPSS) version 25.
3. RESULTS & DISCUSSION
A total of 82 cases of ectopic pregnancy were seen in the study centre throughout the study period; only 79 case files of ectopic pregnancy were available with complete information for the study, giving a retrieval rate of 96.3%, and they were used for further analysis.
A total of 7326 deliveries and 2088 gynaecological admissions were noted in the delivery register and gynaecology admission register, respectively, for the study period, giving a prevalence rate of 1.1% of all deliveries and 3.9% of all gynaecological admissions.




















Table 1. Socio-demographic characteristics of participants	Comment by d. Amany ALY: Regarding the result preferable to put the mean and standard deviation because the data is continuous and approximately normally distributed.
Mean age SD=30.28  4.96 years
	Age (years)
	Frequency
	Percent (%)
	Valid percent (%)
	Cumulative percent (%)	Comment by d. Amany ALY: Regarding the result (cumulative percent) better to put an ogive graph 


	21-25
26-30
31-35
36-40



	14
30
20
15
	17.7
38.0
25.3
19.0

	17.7
38.0
25.3
19.0

	17.7
55.7
81.0
100.0

	Parity






	
65
11
3
	
82.2
13.9
  3.9
	
82.2
13.9
  3.9
	
  82.2
  96.1
100.1

	Educational status
Student
Unemployed
Artisan
Professionals

Marital status
Single
Married

Total
	

20
29
18
12


44
35

79
	

25.3
36.7
22.8
15.2


55.7
44.3

100.0
	

25.3
36.7
22.8
15.2


55.7
44.3

100.0
	

25.3
62.0
84.8
100.0


55.7
100.0





     Table 2: Risk factors of ectopic pregnancy amongst participants.
	Risk Factor
	Frequency
	Percent (%)

	Previous ectopic pregnancy
	27

	34.2

	Previous PID
	40
	50.6

	Abdominal surgery
	8
	10.2

	ART
	2
	2.5

	IUCD use
	2
	2.5






Figure 1. Outcome of ectopic pregnancy









Figure 2. Estimated blood loss

Table 3.  Outcomes of ectopic pregnancy amongst participants (blood transfusion requirement/death)
	Outcome
	Frequency
	Percent(%)
	Valid percent(%)
	Cumulative percent (%)	Comment by d. Amany ALY: Regarding the result (cumulative percent) better to put an ogive graph 

	Blood transfusion
Yes
	

61
	

77.2
	

77.2
	

77.2

	No
	18
	22.8
	22.8
	100.0

	Total
	79
	100.0
	100.0
	

	Death
Yes
	
2
	
2.5
	
2.5
	
2.5

	No
	77
	97.5
	97.5
	100.0

	Total
	79
	100.0
	100.0
	




The incidence of ectopic pregnancy among participants in this study was 1.1% of all deliveries. This is lower than that seen in Cameroon  and India  , and higher than that 
seen in Nasarawa  , India  , Ghana  , Gambia and Europe 

The higher incidence of ectopic pregnancy in this study compared to others may be attributed to the increasing incidence of pelvic inflammatory diseases, caesarean section deliveries as well as increased awareness of the condition in this environment.
The incidence of 3.9 % of all gynaecological admissions was higher than the incidence noted in Awka  , Nassarawa , but similar to Enugu . This could be explained by the fact that the number of patients who presented in the study centre with gynaecological cases over the four-year study period was small. Most patients with gynaecological cases, including ectopic pregnancy, presented to primary and secondary centres for intervention and only sought care in the tertiary centre either when referred or when the clinical condition needed more expert intervention.	Comment by d. Amany ALY: Rewrite (the incidence of 3.9% among all gynecological admissions was higher than that noted in Awka and Nassarawa, but similar to Enugu.	Comment by d. Amany ALY: Rewrite (of patient presenting at the study)
Age ≥ 35 years has been implicated as a mild risk factor for the development of ectopic pregnancy.  Most of the participants who had ectopic pregnancy in the study were in the age groups (26-30 years) and (31-35 years) with the highest prevalence seen in the former. This was similar to findings seen in Enugu19, Nasarawa20, Gambia5 and India15. This age group represents the peak age of motherhood as more women tend to defer childbearing in pursuit of higher education.
The mean age of the participants in this research was 30.28 years. This is similar to the findings obtained from another south-south study in the country where it was 31 years11. This is in keeping with findings observed in Awka (29.07±5.2 years)13, and Rivers (31 years)11. It was however slightly higher than that observed in Ghana (27.61±5.56 years)14, Cameroon (27.68±5.50 years)16 and India (26.54±5.03 years).
Majority of the patients were nulliparous (82.2%), single (55.7%) and unemployed (36.7%). A similar work done in Nasarawa20, showed that majority of the participants were nulliparous (32.36%). This can be explained by the fact that these participants may have undergone evaluation for infertility. Also with the age range of patients which comprised majority of the participants, most of them were either still in the tertiary institution, deferring marriage or yet to find a suitable partner. Also, unlike married women who generally had a more stable intimate relationship, single women were more likely to have multiple sexual partners, increasing their risk of having ectopic pregnancy from pelvic inflammatory diseases and adhesions. Our finding was different from the results obtained in india17 where multigravidas (76%)17 and (68%)18 made up majority of the participants. This could possibly be explained by previous miscarriages and infection as well as use of IUCD.

Unemployment observed in the study may have led to increased risk of promiscuity, poor health seeking behaviour and poor hygiene; predisposing them to PID thereby increasing the risk of having ectopic pregnancy. This was also noted in a study done in India17.
From our study, majority of the patients with ectopic pregnancy had previous PID as the risk factor similar to studies done in Anambra,13, Gambia5 and Cameroon16which are all middle/low resource settings where poverty may have encouraged promiscuity. This could also be explained by the fact that the young, single and unemployed patients who were the majority in the study were at risk of indulging in unprotected sexual activity/intercourse with possible multiple sexual partners as well as poor contraceptive uptake amongst the younger age group, thereby increasing their risks of contacting sexually transmitted infections.
In these group of patients, pelvic inflammatory disease may have led to the development of endosalpingitis or exosalpingitis. The endosalpingitis damages the mucosa and decreases ciliary beating action impairing embryo transfer whereas the exosalpingitis gives rise to adhesions impairing the peristaltic movements of the fallopian tubes with resultant ectopic gestation.
Artificial reproductive technique (2.5%) as well as use of intra-uterine contraceptive device (IUCD) (2.5%) were found to be the lowest risk factors contributing to the development of ectopic pregnancy in this study. In the study setting, many women did not go for artificial reproductive techniques as a management modality for infertility, due to spiritual beliefs, low socioeconomic status and cultural beliefs. Also, the majority of participants who belonged to the younger age group were more likely to choose barrier methods of contraception as opposed to the use of IUCDs, which they perceived to have easier method of application and shorter duration.
Majority of the patients seen in the study centre presented in the ruptured state (97.5%). This is also in keeping with observations made in other studies done in low-income settings like Rivers11, Enugu19, Cameroon16, Ghana14 and India18. In these areas, poverty, illiteracy, cultural and religious beliefs as well as poor social support system may have led to deficiency in public health awareness, lack of health seeking behaviour and resorting to other forms of medicine e.g., alternative medicine by participants to treat amenorrhea. These contribute to their late presentation in the hospital. In high income settings where access to quality health care was almost free or easier to obtain, patients who had ectopic pregnancy would benefit from early diagnosis and management, thereby preventing the risk of ruptures with its attendant complications.

More than half of the patients in this study had significant blood loss (≥500mls) (84.8%), whereas 77.2% required blood transfusion. This is agreeable with the trend observed in other places such as: Cameroon16 and India15. Ectopic pregnancy is a life-threatening disorder as such with development of rupture as was seen in most of the participants coupled with delay in making diagnosis as well as obtaining expert care, most patients would have already been bleeding or have developed shock. Most cases of ectopic pregnancy seen in this part of world were mostly referred from primary or secondary centres; where doctors may not have a high index of suspicion or may not indulge the use of ultrasound in making a diagnosis, thereby encouraging late presentation. Also, the high incidence of patronization of herbal medicine, especially for the treatment of gynaecological disorders is a contributing factor.
Interestingly, only 2.5% of participants in the study suffered mortality resulting from ectopic pregnancy. This was similar to findings seen in Anambra (3.1%)13 but different from findings in Enugu19 and Ghana,14  where there was no mortality recorded throughout the study period. Although ectopic pregnancy is a life threatening disorder, the low mortality rate recorded in the study centre could be attributed to the high index of suspicion, prompt emergency intervention, liberal use of ultrasound, as well as good surgical techniques among gynaecologists in the study centre.20,21
5. CONCLUSION & RECOMMENDATIONS
Ectopic pregnancy remains a major gynecological nightmare. The prevalence of which is still relatively high in our environment, with the ruptured state leading as a significant contributor to maternal morbidity and mortality. Pelvic inflammatory disease remains a significant risk factor, and most patients present in a critical state due to the development of hemoperitoneum and unstable hemodynamic equilibrium. 
There is therefore a need to educate the community on the clinical condition as well as encourage good health-seeking behaviour. There should be a high index of suspicion as well as liberal use of ultrasound in the management of women in the reproductive age group presenting with features of ectopic gestation.
6. STUDY LIMITATIONS 
The study is retrospective, and the sample size is small. It is also a single-centre/hospital-based study, and results cannot be generalized to the whole population. 
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