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Abstract 
Background: Ectopic pregnancy; the conceptus implanting outside the uterine cavity, arises in 1.3–2.4% 

of all pregnancies which put the lives of many young women in peril. It causes major maternal morbidity 

and mortality and its incidence is increasing worldwide. Though the set medical practices to address the 

grave situation are improved, it still remains worrying to note in third world countries. 

Methods: We review the incidence, causes, diagnosis, and management of ectopic pregnancy. The 

evidence presented is from a combination of selected published papers identified from Medline and a 

reflection of clinical practice in our unit. 

Results: Diagnosis involves a combination of clinical symptoms, serology, and ultrasound. Medical 

management with methotrexate is an effective option in most clinically stable patients. Patients, who have 

failed medical management or presented with ruptured ectopic pregnancy are most frequently managed 

with excision by laparoscopy or, less commonly, laparotomy. Following tubal ectopic pregnancy, the rate 

of subsequent intrauterine pregnancy is high and independent of treatment modality. 

Conclusion: This review describes the incidence, risk factors, diagnosis, and management of tubal and 

non-tubal ectopic pregnancies, and reviews the existing data regarding recurrence and future fertility. 
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Introduction  

Ectopic pregnancy (EP) involves the implantation of a fertilized ovum outside the endometrial 

cavity and is reported to have an approximate incidence of 1.5–2.0% in all pregnancies [1]. A 

potentially life-threatening disease, still, it remains a predicament in contemporary 

gynecological practice [2]. Though the set medical practices are improved over time, EP still 

remains as an important cause of morbidity and mortality in women.  

Though improved diagnostic and therapeutic methods have made maternal death from EP rare 

an occurrence (0.05%), the quality of diagnosis and treatment of this condition is yet not 

standardized [3]. In spite of the availability of minimally invasive surgical methods, delayed 

diagnoses and inaccuracies in treatment still make ruptured ectopic pregnancy a gynecological 

emergency. The etiology of EP is put down to mainly on factor that causes delayed transport of 

the fertilized ovum through the fallopian tube [4, 5]. Here in this review we focus on the types, 

causes, diagnosis, intervention and prevention of ectopic pregnancy. 

 

Types of ectopic pregnancy 

The archetypal presentation of ectopic implantation is in the Fallopian tube. About 75–80% of 

EPs occur in ampullary portion, 10–15% in isthmic portion, and about 5% in the fimbrial end of 

the Fallopian tube [6]. EPs on other sites such as the abdomen, ovary or cervix are infrequent but 

are considered fatal [7]. Cervical EP is rare and represents only 0.15% of all EPs [8]. Ovarian EP 

is out of ordinary, and incidence is estimated to be 0.15–3% of all diagnosed EPs [9]. The higher 

mortality of other site EPs is attributed to the difficulty in detection as well due to the massive 

bleeding that can result if rupture occurs at these sites [10]. 

 

Risk factors  

Albeit a proportion of women with ectopic pregnancy have no known causative factors, in 

general, there exists risk of EP due to multiple factors. History of Infertilty, and infertility 

treatment, prior ectopic pregnancy, tubal damage from infection or surgery, increased age, and 

smoking are all considered risk factors [11, 13]. 
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It has also been reported that the incidence of EP has been 

continually increasing concomitant with increased sexually 

transmitted disease (STD) rates and associated salpingitis [14]. 

Untreated pelvic inflammatory disease (PID) causes scar tissue 

to develop in the fallopian tubes which prevents the fertilized 

egg from making its way through the fallopian tube to implant in 

the uterus. This applies relevant to Chlamydia trachomatis, the 

main cause of PID and it has been reported comprehensive 

treatment strategies to prevent chlamydia not only decrease the 

incidence of C trachomatis infections but also the prevalence of 

ectopic pregnancies [15]. 

With respect to maternal cigarette smoking, studies have 

reported that cotinine; an active metabolite of nicotine, increases 

the expression of prokineticin PROKR1 in the Fallopian tube, 

leading to distortions in the tubal microenvironment that could 

make prone the subjects to develop EP [16]. Increased maternal 

age is considered the uttermost risk of EP and is contemplated 

that maternal age especially over 35 years bear a significant risk 

factor [17].  

Progestin only contraceptives, delayed ovulation, transmigration 

of the ovum to the opposite tube, prenatal exposure to 

diethylstilbestrol, and spastic tubes are among other proposed 

casual factors of ectopic pregnancy [18]. 

 

Presentation 

The classic clinical presentation of ectopic pregnancy is 

abdominal pain, amenorrhea and vaginal bleeding between 6 and 

10 weeks’ gestation. The pain can be persistent, severe and is 

often unilateral and abdominal tenderness is reported in up to 

75% cases [19]. Cervical motion tenderness has been reported in 

up to 67% of cases, and a palpable adnexal mass in about 50% 
[20]. In recent times, it has also been reported that one third of 

women with ectopic pregnancy have no clinical signs and 9% 

have no symptoms [21]. 

A ruptured ectopic pregnancy should be strongly suspected if a 

woman has a positive pregnancy test and presents with syncope 

and signs of shock including tachycardia, pallor and collapse. 

There may be abdominal distension and marked tenderness. 

Shoulder tip pain, syncope and shock occur in up to 20% of 

women [22]. 

Unfortunately, atypical presentation is also relatively common. 

Ectopic pregnancy may mimic other gynecological disorders and 

gastrointestinal or urinary tract disease [23]. For these reasons, 

clinicians should be mindful that women of reproductive ages 

who presents with abdominal or pelvic symptoms shall also be 

considered for a possible ectopic pregnancy. 

 

Diagnosis of ectopic pregnancy 

Physical findings, like symptoms, vary markedly and frequently 

depend on the acuteness of the patient’s condition. A bimanual 

vaginal examination is used to detect masses and localize 

discomfort. Adnexal tenderness is the most frequently noted 

finding on pelvic examination in patients with an ectopic 

pregnancy and an adnexal mass may be palpable. 

The measurement of serum markers along with transvaginal 

sonography could be a promising method for earlier and more 

accurate differential diagnosis of EP [24, 25]. The serum marker 

hCG plays an important role alongside ultrasonography in the 

diagnostic evaluation of pregnancy of unknown location [26]. 

Ectopic pregnancy is generally associated with a rise in hCG by 

no more than 66%, or a fall by no more than 13% from the 

baseline level, in 48 hours. A ratio lying within this range, along 

with an absolute hCG value above 1500 IU/L in the absence of 

any visualizable intrauterine pregnancy, can be taken as 

evidence for a probable ectopic pregnancy. This combined 

criterion is 92% sensitive and 84% specific [27]. Dissimilar to β-

hCG concentrations, serum progesterone levels are stable for the 

initial 8–10 weeks of gestation. Earlier studies described that 

progesterone concentrations are higher in normal IUP and hence 

for this reason, serum progesterone levels may be helpful for 

evaluation of suspected EP if it is very low in concentration [28-

29]. Previous studies have also demonstrated that placental 

protein levels are markedly reduced in EP when compared to 

normal IUP at the same gestational age [30]. 

Likewise it is previously reported that serum values of VEGF is 

a potential marker for EP. Its concentrations in women with EP 

are higher than in those with normal and arrested intra uterine 

pregnancy (IUP). With a cut-off concentration of 200 pg/ml, 

serum VEGF could distinguish normal IUP from EP with a 

sensitivity of 88% [31]. In-addition, an earlier report suggest that 

women with EP have significantly greater Serum creatine kinase 

(CK) activity as compared to the women with normal 

pregnancies, suggesting that CK could be a crucial predictive 

marker for EP [32]. However, a few previous studies have 

demonstrated poor sensitivity and positive predictive values for 

this marker, suggesting that it alone, is insufficient for use in 

clinical practice [33]. 

Transvaginal sonography (TVS) is the imaging modality of 

choice for the diagnosis of EP of sensitivity less than 90% [34]. A 

diagnosis of EP should be established only on the basis of the 

positive visualization of an extrauterine pregnancy [7]. In cases 

where an ectopic pregnancy is suspected and ultrasound is 

inconclusive, a diagnostic laparoscopy may be required and this 

is believed by many to be the ‘gold standard’ investigation in 

ectopic pregnancy [35]. 

 

Medical management of ectopic pregnancy 

The treatment option of EP involves surgical treatment by 

laparotomy or laparoscopy, and medical treatment is usually 

systemic or through local route, or by expectant treatment [36]. 

 

Expectant treatment 

Some ectopic pregnancies resolve spontaneously, and expectant 

management is possible in selected cases. This is not related to 

the size of the ectopic pregnancy on an ultrasonogram, but the 

initial serum titre of human chorionic gonadotrophin, and the 

trend in titres are independent predictors of success. Hence it is 

important to serially monitor serum titres of human chorionic 

gonadotrophin in patients who are being managed expectantly. 

The higher the serum concentration the more likely expectant 

management will fail. Overall, if the initial serum concentration 

of human chorionic gonadotrophin is less than 1000 IU/l, 

expectant management is successful in up to 88% of patients. It 

is recently recommended that an initial serum beta HCG cut off 

level of 2500 IU/l for expectant management can be used for 

asymptomatic patients with suspected ectopic pregnancy [37-38]. 

However the available evidence is scant and hence expectant 

management cannot be considered a reliable therapeutic option. 

 

Medical treatment 

Methotrexate, a folic acid antagonist, is used for medical 

management in patients before tubal rupture and is also 

haemodynamically stable [39]. It can be given intramuscularly or 

injected into the ectopic pregnancy, a route that delivers high 

concentrations locally with smaller systemic distribution. Close 

follow up with serial measurements of serum concentrations of 

human chorionic gonadotrophin is mandated. A second course 

of treatment may be necessitated in a few cases. Though 
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methotrexate treatment may produce mild temporary side 

effects, it has a good success rate for treating small ectopic 

pregnancies and it offers the best chance of maintaining fertility 

after treatment [40].  

 

Surgical  

Surgical treatments may be radical (salpingectomy) or 

conservative (usually salpingostomy), and they may be 

performed by laparoscopy or laparotomy [41]. Salpingectomy is 

the treatment of choice if the fallopian tube is extensively 

diseased or damaged as there is a high risk of recurrent ectopic 

pregnancy in that tube. Salpingostomy harbours a risk of 

developing persistent trophoblast and ergo follow up with serial 

measurements of serum concentrations of human chorionic 

gonadotrophin is necessitated [42]. Since no single postoperative 

concentration of human chorionic gonadotrophin is predictive, 

follow up until complete resolution is necessary. The need for a 

second laparoscopy should be based on symptoms rather than 

changes in concentrations of human chorionic gonadotrophin. In 

a randomised controlled trial, methotrexate together with 

laparoscopic salpingostomy was found effective in reducing the 

complication of persistent trophoblast [43].  

 

Fertility after treatment 

Some studies have shown that tubal patency and future 

reproductive outcomes are significantly improved in women 

managed expectantly compared with those who underwent 

surgery. Rates of intrauterine pregnancy after expectant 

management varied between 80% and 88%, and rates for 

recurrent ectopic pregnancy varied between 4.2% and 5%. 

Subfertility, tubal pathology and age will influence on fertility 

outcome following ectopic pregnancy. Despite tubal 

preservation in around 90% of patients and patency in 55%-

59%, neither systemic treatment with methotrexate nor 

laparoscopic salpingostomy improved subsequent pregnancy 

performance. Radical or conservative surgery does not have 

influence on future pregnancy outcome and treatment should 

therefore be directed at therapeutic need [44].  

 

Prevention of ectopic pregnancy 

In general, women cannot prevent EP, but they can prevent 

serious complications with early diagnosis and treatment. If they 

have one or more risk factors for EP, women and their physician 

can closely monitor the first weeks of a pregnancy [12, 13]. 

Reducing the risk of sexually transmitted infections (STIs), such 

as gonorrhea or chlamydia, may increase a woman’s chances of 

having an ectopic pregnancy. Moreover, if women do get STIs, 

it is important to get treatment right away. The sooner those 

women are treated, the less likely they will develop 

inflammation that may damage the reproductive system and 

increase the risk of developing EP [14, 15]. As it is previously 

established that smoking increases the risk of having EP, those 

habituated, shall quit smoking before trying to conceive. To 

minimize the risk of ectopic tubal pregnancy in woman with 

unilaterally damaged Fallopian tubes, salpingectomy should be 

the preferred surgical treatment, rather than attempting tubal 

salvage and repair [41, 45].  

 

Conclusion 

The major advancement in EP management came as a result of 

timely and precise diagnosis, made possible by high-resolution 

ultrasonography and radioimmunoassay for human chorionic 

gonadotropin (hCG) and also the widespread availability of 

laparoscopy. Though infrequent in the community, all sexually 

active women in their reproductive ages, with a history of lower 

abdominal pain and vaginal bleeding should be referred for early 

ultrasonography and, if necessary, the values of predictive serum 

markers shall be assessed. Women with a previous episode of 

ectopic pregnancy should have early access to ultrasonography 

to verify a viable intrauterine pregnancy in their subsequent 

pregnancies. Diagnostic laparoscopy is necessary if the clinical 

situation cannot be clarified or if the patient’s condition 

deteriorates. Expectant and medical management of ectopic 

pregnancy are effective options in some cases as long as 

adequate facilities for monitoring are available. Medical therapy 

of ectopic pregnancy is appealing over surgical options owing to 

the difficulties of the procedure itself as well the aftermath. In 

addition, medical therapy is advantageous that it involves 

potentially less tubal damage and is more economical. If surgery 

is necessary, the laparoscopic route is better preferred due to 

minimal invasion, but it is not clinically indicated that there is an 

advantage for salpingostomy over salpingectomy. The decision 

should therefore be made on an individual basis on case 

complexity. It is also suggestive that ectopic pregnancy can be 

prevented by decreasing the incidence of pelvic inflammatory 

disease and improving treatment for the same. 

 

Reference 

1. Chen X, Chen Z, Cao, Z et al. The 100 most cited articles in 

ectopic pregnancy: a bibliometric analysis. Springer Plus. 

2016; 5:1815. 

2. Lipscomb GH. Ectopic pregnancy still cause for concern. 

Obstetrics and Gynecology. 2010; 30:765-770. 

3. Ucisik-Keser FE, Matta EJ, Fabrega MG. et al. The many 

faces of ectopic pregnancies: demystifying the common and 

less common entities. Abdom Radiol (NY). 2020; 

10:1007/00261-020-02681. 

4. Shaw JL, Dey SK, Critchley HO, Horne AW. Current 

knowledge of the aetiology of human tubal ectopic 

pregnancy. Hum. Reprod. Update. 2010; 16:432-444. 

5. Marion LL, Meek JR. Ectopic pregnancy: History, 

incidence, epidemiology and risk factors. Clin Obstet 

Gynecol. 2012; 55:376-386. 

6. Cunningham F, Leveno KJ, Bloom SL et al. Pregnancy 

ectopic, in Williams Obstetrics, Twenty-Fourth Edition 

New York, McGraw-Hill, NY, 2013. 

7. Carusi D. Pregnancy of unknown location: Evaluation and 

management. Semin. Perinatol. 2019; 43(2):95-100. 

8. Dziedzic JM, Patel PV. Cervical Ectopic Pregnancy: A Rare 

Site of Implantation. J Emerg Med. 2019; 56(6):123-125. 

9. Io S, Hasegawa M, Koyama T. A case of ovarian ectopic 

pregnancy diagnosed by MRI. Case Rep Obstet Gynecol. 

2015; 10:143031. 

10. Panelli DM, Phillips CH, Brady PC. Incidence, diagnosis 

and management of tubal and nontubal ectopic pregnancies: 

a review. Fertil Res Pract. 2015; 1:15. 

11. KM Perkins, SL Boulet, DM Kissin, DJ Jamieson. Risk of 

ectopic pregnancy associated with assisted reproductive 

technology in the United States, 2001–2011, Obstet. 

Gynecol. 2015; 125(1):70-78. 

12. Tay JI, Moore J, Walker JJ. Ectopic pregnancy. West J 

Med. 2000; 173(2):131-134. 

13. Barnhart KT, Sammel MD, Gracia CR, Chittams J, Hummel 

AC, Shaunik A et al. Risk factors for ectopic pregnancy in 

women with symptomatic first-trimester pregnancies. Fertil 

Steril. 2005; 86(1):36-43. 

14. Huang CC, Lin SY et al. Association of pelvic 

inflammatory disease (PID) with ectopic pregnancy and 

http://www.gynaecologyjournal.com/


International Journal of Clinical Obstetrics and Gynaecology http://www.gynaecologyjournal.com 

~ 223 ~ 

preterm labor in Taiwan: A nationwide population-based 

retrospective cohort study. PLoS One. 2019; 

14(8):e0219351. 

15. Rekart ML, Gilbert M, Meza R, Kim PH, Chang M et al. 

Chlamydia public health programs and the epidemiology of 

pelvic inflammatory disease and ectopic pregnancy. J Infect 

Dis. 2013; 207:30-38. 

16. Diamanti A, Papadakis S, Schoretsaniti S et al. Smoking 

cessation in pregnancy: An update for maternity care 

practitioners. Tob Induc Dis. 2019; 17:57. 

17. Maria C Magnus, Allen J Wilcox, Nils-Halvdan Morken, 

Clarice R Weinberg, Siri E Håberg. Role of maternal age 

and pregnancy history in risk of miscarriage: prospective 

register based study. BMJ, 2019, 364.  

18. Shaw JL, Dey SK, Critchley HO, Horne AW. Current 

knowledge of the aetiology of human tubal ectopic 

pregnancy. Human Reproduction Update. 2010; 16:432-

444. 

19. Tahmina S, Daniel M, Solomon P. Clinical Analysis of 

Ectopic Pregnancies in a Tertiary Care Centre in Southern 

India: A Six-Year Retrospective Study. J Clin Diagn Res. 

2016; 10(10):QC13-QC16. 

20. Lin EP, Bhatt S, Dogra VS. Diagnostic clues to ectopic 

pregnancy. Radiographics. 2008; 28:1661-1671. 

21. Gauvin C, Amberger M, Louie K, Argeros O. Previously 

asymptomatic ruptured tubal ectopic pregnancy at over 

10 weeks' gestation: Two case reports. Case reports in 

women's health. 2018; 21:e00089. 

22. Ashfaq S, Sultan S, Aziz S, Irfan M, Hasan M, Siddique A 

et al. Ectopic pregnancy with tubal rupture: an analysis of 

80 cases. J Ayub. Med. Coll. Abbottabad. 2017; 29(2):254-

257. 

23. Bonnie Woolnough, Charlotte Ballermann. An Atypical 

Presentation of Ectopic Pregnancy with Unicornuate Uterus 

and Undescended Fallopian Tube. J Obstet Gynaecol Can. 

2019; 41(2):214-216. 

24. Spitzer M, Pinto AB, Dasgupta R, Benjamin F. Early 

diagnosis of ectopic pregnancy: can we do it accurately 

using a biochemical profile? J Womens Health Gend Based 

Med. 2000; 9:537-44. 

25. Memtsa M, Jurkovic D, Jauniaux E. Royal College of 

Obstetricians and Gynaecologists. Diagnostic Biomarkers 

for Predicting Adverse Early Pregnancy Outcomes: 

Scientific Impact Paper No. 58. BJOG. 2019; 126(3):e107-

e113. 

26. Xu, Huiyu et al. Predicting Ectopic Pregnancy Using 

Human Chorionic Gonadotropin (hCG) Levels and Main 

Cause of Infertility in Women Undergoing Assisted 

Reproductive Treatment: Retrospective Observational 

Cohort Study. JMIR medical informatics. 2020; 

8(4):e17366.  

27. Alfirevic Z, Farquharson R. On the diagnostic values of 

serum hCG on the outcome of pregnancy of unknown 

location (PUL): a systematic review and meta-analysis. 

Hum Reprod Update. 2012; 18(6):601-602. 

28. Buckley RG, King KJ, Disney JD, Riffenburgh RH, 

Gorman JD, Klausen JH et al. Serum progesterone testing 

to predict ectopic pregnancy in symptomatic first-trimester 

patients. Ann Emerg Med. 2000; 36:95-100. 

29. Dart R, Ramanujam P, Dart L. Progesterone as a predictor 

of ectopic pregnancy when the ultrasound is indeterminate. 

Am J Emerg Med. 2002; 20:575-9. 

30. Andrew W Horne, Julie LV Shaw, Amanda Murdoch, Sarah 

E McDonald, Alistair R Williams, Henry N Jabbour et al. 

Placental Growth Factor: A Promising Diagnostic 

Biomarker for Tubal Ectopic Pregnancy. J. Clin. 

Endocrinol. Metab. 2011; 9(1):104-108. 

31. Afaf Felemban, Aref Sammour, Togas Tulandi. Serum 

vascular endothelial growth factor as a possible marker for 

early ectopic pregnancy. Hum Reprod. 2002; 17(2):490-2. 

32. Ganta SJ, Kulkarni SR, Muralidhar V. CPK: The new tool 

in the diagnosis of ectopic pregnancy. Int J Reprod 

Contracept Obstet Gynecol. 2017; 6:2507-11. 

33. Korhonen J, Alfthan H, Stenman UH, Ylostalo P. Failure of 

creatine kinase to predict ectopic pregnancy. Fertil Steril. 

1996; 65:922-4. 

34. Wang PS, Rodgers SK, Horrow MM. Ultrasound of the 

First Trimester. Radiol. Clin. North Am. 2019; 57(3):617-

633. 

35. Bobdiwala S, Saso S, Verbakel JY, Al-Memar M, Van 

Calster B, Timmerman D et al. Diagnostic protocols for the 

management of pregnancy of unknown location: a 

systematic review and meta-analysis. BJOG. 2019; 

126(2):190-198. 

36. Odejinmi F, Huff K, Oliver R. Individualisation of 

intervention for tubal ectopic pregnancy: historical 

perspectives and the modern evidence based management of 

ectopic pregnancy. Eur. J Obstet. Gynecol. Reprod. Biol, 

2016, 69-75. 

37. Rodrigues SP, de Burlet KJ, Hiemstra E et al. Ectopic 

pregnancy: when is expectant management safe?. Gynecol 

Surg. 2012; 9(4):421-426. 

38. Kameswari Surampudi,Sirisha Rao Gundabattula. The Role 

of Serum Beta hCG in Early Diagnosis and Management 

Strategy of Ectopic Pregnancy. J. Clin. 2016;10(7):QC08-

QC10 

39. Gamzu R, Almog B, Levin Y, Avni A, Jaffa A, Lessing J. 

Efficacy of methotrexate treatment in extrauterine 

pregnancies defined by stable or increasing human 

chorionic gonadotropin concentrations. Fertility and 

Sterility. 2002; 77:761-765. 

40. Boots CE, Hill MJ, Feinberg EC, Lathi RB, Fowler SA, 

Jungheim ES et al. Methotrexate does not affect ovarian 

reserve or subsequent assisted reproductive technology 

outcomes. J. Assist. Reprod. Genet. 2016; 33(5):647-656. 

41. Lau S, Tulandi T. Conservative medical and surgical 

management of interstitial ectopic pregnancy. Fertil Steril. 

1999; 72(2):207-215. 

42. Frates MC, Benson CB, Doubilet PM, Disalvo DN, Brown 

DL, Laing FC et al. Cervical ectopic pregnancy-results of 

conservative treatment. Radiology. 1994; 191(3):773-775. 

43. Robson D, Lusink V, Campbell N. Persistent omental 

trophoblastic implantation following salpingostomy, 

salpingectomy and methotrexate for ectopic pregnancy: A 

case report. Case Rep Womens Health, 2019, e00095. 

44. KS Veena, R Vidyameena, Rupavani K. Factors influencing 

fertility outcome after ectopic pregnancy: a descriptive 

observational study. Int J Reprod Contracept Obstet 

Gynecol. 2017; 4(3):820-823. 

45. Taran, Florin-Andrei et al. The Diagnosis and Treatment of 

Ectopic Pregnancy. Dtsch Arztebl Int. 2015; 112(41):693-

703.  

http://www.gynaecologyjournal.com/

