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Abstract 
Background: Rupture of ectopic pregnancy (EP) occurs mainly in the first trimester and is a life-

threatening condition. It is a leading cause of maternal morbidity and mortality. Many risk factors had 

shown significant association with EP. This study aims to find the risk factors associated with ruptured and 

unruptured EP.  

Methodology: This prospective study was conducted among 60 ectopic pregnancy cases during a study 

period of one and half years. The study population was classified according to the rupture status. The 

variables assessed were baseline, investigative and operative findings, and risk factors of ectopic 

pregnancy. Analysis was done to find the association of these factors with rupture status.  

Results: Out of the 60 cases, the rupture was present in 35 patients and was absent in 25. Age, parity, and 

gestational age were not associated with rupture status. Investigative and operative findings are 

significantly associated with rupture status (Free fluid: p=0.001, Uterine size: p=0.029, Size of sac: p= 

0.013, β-hCG: p=0.023, Site of ectopic pregnancy: p=0.001), i.e., abnormalities in these factors shows 

more chance of rupture in ectopic pregnancy cases. Risk factors such as the history of contraceptive use 

and sterilization show significance to rupture status (p=0.009 & p=0.006), respectively.  

Conclusion: Any women in the reproductive age group who presents with amenorrhea, lower abdominal 

pain, or bleeding per vaginum should be evaluated for EP, irrespective of the sterilization status and the 

history of contraceptive use to prevent the rupture and morbidity/mortality associated with the same. 

 

Keywords: ectopic pregnancy, ruptured, unruptured, risk factors 

 

Introduction  

Ectopic pregnancy (EP) happens while a fertilized ovum gets implanted anywhere outside the 

uterine cavity. Rupturing of EP is one of the most important causes of maternal mortality in the 

first trimester and contributes to maternal morbidity [1]. EP is a challenging situation, as early 

detection prevents maternal morbidity and mortality. The maternal mortality due to EP was 

more than 60% 200 years ago, and 80% of EP were not diagnosed before rupture. However, the 

mortality rate had decreased greatly due to early diagnosis [2].  

The previous EP is considered a risk factor for future EP, causing a decline in fertility [3]. This 

condition can be found in any women in the reproductive age group and accounts for 10-15% of 

maternal deaths [4]. Factors like tubectomy, pelvic inflammatory disease (PID), spontaneous or 

induced abortions, infertility, assisted reproductive techniques, history of Copper T insertion, 

dilatation, and curettage (D and C), previous ectopic pregnancies were all considered as the 

factors that predispose to EP [5]. Fallopian tubes are the common site for EP, accounting for 

more than 95% of the cases [6].  

Early diagnosis of EP in high-risk women can prevent tubal rupture. A study on the risk factors 

associated with the rupture of an EP helps identify women at risk, and early detection can save 

the woman's life through medical or surgical intervention [4]. Hence, it is important to have an 

early knowledge of the risk factors that leads to the rupture of EP to decrease morbidity, 

mortality, and hospitalizations. This institutional study aims to compare the risk factors 

associated with ruptured and unruptured EP. 

 

Materials and Methods 

This observational study was conducted among 60 EP cases observed in the Obstetrics 

Department of Travancore Medical College, Kerala, India, during a study period of one and a  
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half years from September 2018 to March 2020. The study 

included all the diagnosed cases of EP admitted to the study 

setting during the study period and excluded all intrauterine 

pregnancies. We have classified the subjects according to their 

rupture status. After the clearance from the Ethics Committee, 

the need and aim of the study were explained to the patients in 

detail, and obtained the written consent, and made a detailed 

history and clinical evaluation. A pretested proforma was used 

for the collection of the information from the study subjects.  

Personal interview using a structured questionnaire was used to 

collect data on women's prior reproductive history such as 

previous spontaneous abortions, induced abortions, previous 

history of ectopic pregnancies. This study assessed the rupture 

status of the patient as well as the risk factors such as history 

infertility evaluation and treatment, history of abortion, current 

or past use of contraceptive measures like oral contraceptive 

pills (OCP), intrauterine device (IUD), levonorgestrel-releasing 

intrauterine system (LNG – IUS), EC pills; Dilatation and 

curettage (D&C), history of ectopic pregnancies, pelvic 

inflammatory disease (PID) and history of tubal surgeries like 

sterilization and recanalization. 

 

Statistical Analysis 

Descriptive statistics were used for the assessment of baseline 

characteristics of the data. Ordinal data were represented as 

frequencies and percentages, and continuous data as mean and 

standard deviation. For the association of rupture status with 

examination findings and risk factors, Chi-square test or Fisher's 

exact test were used. A p-value less than 0.05 showed statistical 

significance. Data were entered in Microsoft Excel datasheet, 

and Statistical Package for the Social Science (SPSS; ver. 20.0) 

was used for statistical analysis. 

 

Results 

Out of 1304 pregnancies reported, this observational study was 

conducted in 60 subjects with EP during a study period of one 

and a half years. The study aimed to compare the rupture and 

unruptured EPs with their risk factors. Out of the 60 reported 

EPs, 58.33% were ruptured and 41.66% were unruptured EPs. 

The overall rate of ruptured EP in this study was 2.68%.  

The clinical profile of the study group showed that the range of 

age varied from 18 to 43 years. The majority of the subjects 

belonged to 26-35 years, of which 18 (51.4%) in the ruptured 

group and 17(48.6%) were in the unruptured group. There were 

fewer subjects in lower and upper age groups. The distribution 

of parity showed that 18 (30%) were multiparous. Ectopic 

pregnancy was found in the first conception in 22 (36.7%) 

patients. Among the study population, 31(51.7%) of the study 

population belonged to the gestational age of more than seven 

weeks.  

In the present study, 80% of the subjects were having one or the 

other risk factor. The majority (30%) had a history of infertility, 

then came a history of abortion (23%), contraceptive use (20%), 

history of D&C (15%), previous EP (13%), PID (10%), IUCD 

use (8%), and sterilization (15%) (Graph 1). 

 

 
 

Graph 1: Distribution of risk factors of ectopic pregnancy 

 

The multiple bar diagram for the distribution of rupture status 

and risk factors showed that, among the study subjects with 

these risk factors, the rupture was present in most cases (Graph 

2). 
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Graph 2: Distribution of cases based on rupture status of ectopic 

 

We have assessed the baseline characteristics such as age, parity, 

and gestational age with the rupture status. Enough evidence 

was not present to prove the association between these variables 

and rupture status. Age showed borderline significance 

(p=0.056) and others were not significant (p>0.05) (Table 1).  

 
Table 1: Association of baseline characteristics with rupture status 

 

Parameters 

Rupture Chi 

square 

value 

p 

value 
Present, n 

(%) 

Absent, n 

(%) 

Age 

16-25 5(45.4%) 6(54.6%) 

5.755 0.056 26-35 18(51.4%) 17(48.6%) 

36-45 12(85.7%) 2(14.3%) 

 

Parity 

 

0 9(40.9%) 13(59.1%) 

0.082 0.775 
1 12(60%) 8(40%) 

2 13(76.5%) 4(23.5%) 

3 1(100%) 0 

Gestational 

age 

5-7 weeks 18(62.1%) 11(37.9%) 

1.917 0.456 8-10 weeks 16(59.3%) 11(40.7%) 

>10 weeks 1(25%) 3(75%) 

Fisher’s exact test 

Out of 29 cases with rupture, free fluid was present in 79.3%, 

and it was statistically significant (p=0.001). Considering the 

uterine size, the study subjects with normal uterine size showed 

equally distributed rupture status (50%). Among the study 

subjects with bulky uterine size, the rupture was present in 

81.2%.  

This observation was statistically significant (p=0.029). The size 

of the sac was also significantly associated with rupture status 

(p<0.023). Out of total 60 patients, 35 had rupture of ectopic. 

Among the patients with ruptured ectopic, 23 (71.8%) had β-

hCG more than 5000 IU/ml. Out of 25 unruptured cases, 9 

patients (28.2%) had β-hCG more than 5000 IU/ml, 16 (57.2%) 

had β-hCG less than 5000 IU/ml and this association was 

statistically significant (p<0.05).  

Considering site of ectopic, Ampullary ectopic was seen in 30 

patients of which 24 (80%) had ruptured ectopic and 6 (20%) 

had unruptured ectopic. Also, 13 patients had ectopic in isthmus 

of fallopian tube of which 11 had (84.6%) rupture of ectopic 

pregnancy. There was a statistically significant association 

between site and rupture of ectopic (p<0.05) (Table 2). 

 
Table 2: Investigative and operative findings with rupture status among the study population 

 

Parameters 
Rupture 

Chi square value p value 
Present, n (%) Absent, n (%) 

Free Fluid 
Present 23 (79.3) 6 (20.7) 

10.162b 0.001* 
Absent 12 (38.7) 19 (61.3) 

Uterine size 

Normal 22 (50) 22 (50) 

4.714a 0.029* Bulky 13 (81.2) 3 (18.8) 

Normal 16(45.7%) 18(72.0%) 

Size of Sac 

<4 cm 5(29.4%) 12(70.6%) 

8.675a 0.013* >4 cm 6(60%) 4(40%) 

No size mentioned 24(72.7%) 9(27.3%) 

βhCG 
<5000 IU/ml 12(42.8%) 16(57.2%) 

5.173b 0.023* 
>5000 IU/ml 23(71.8%) 9(28.2%) 

Site of ectopic 

pregnancy 

Ampullary 24(80%) 6(20%) 

28.352a 0.001* 

Isthmus 11(84.6%) 2(15.4%) 

Cornual 0(0.0%) 8(100%) 

Abdominal 0(0.0%) 1(100%) 

Not known 0(0.0%) 6(100%) 

a: Fishers exact test, b: Chi square test, p<0.05 shows significance. 

βhCG: beta-human chorionic gonadotropin. 
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We have assessed the significance of risk factors and rupture 

status in the EP cases. In this analysis, only two factors, history 

of contraceptive use and sterilization, were significantly 

associated with the rupture status of EP cases. Out of the 60 

cases, only 12 had a history of contraceptive use, 11 (91.7%) 

were ruptured, and 1 (8.3%) were unruptured. In the unruptured 

group, the history of contraceptive use was equally distributed. 

This observation was statistically significant, and we conclude 

that those with a history of contraceptive use had higher chances 

of rupture (p=0.009). Sterilization was done in 9 cases, and the 

rupture was present in all these patients. This finding was also 

statistically significant (p=0.006). Thus, we have enough 

evidence to prove the association of these two factors with 

rupture status (Table 3). 

 
Table 3: Association of risk factors and rupture status among the study 

population 
 

Parameters 

Rupture of Ectopic Chi 

square 

value 

p value 
Present Absent 

Past history of Infertility 
Yes 11(61.1%) 7(38.9%) 

0.082b 0.775 
No 24 (57.1%) 18(42.9%) 

History of Abortion 
Yes 11(78.6%) 3 (21.4%) 

3.077a 0.122 
No 24 (52.2%) 22(47.8%) 

History of  

Contraceptive 

 Use 

Yes 11(91.7%) 1(8.3%) 

6.857a 0.009* 
No 24(50%) 24(50%) 

Dilatation/ Curettage 
Yes 5(55.6%) 4(44.4%) 

0.034a 0.854 
No 30(58.8%) 21(41.2%) 

Previous ectopic 

pregnancy 

Yes 0 4(100%) 
2.897a 0.089 

No 35(62.5%) 21(37.5%) 

Sterilization 
Yes 9(100%) 0 

7.563b 0.006* 
No 26(50.9%) 25(49.1%) 

History of Pelvic 

inflammatory disease 

Yes 4(66.7%) 2(33.3%) 
0.191a 0.662 

No 31(57.4%) 23(42.6%) 

IUCD 
Yes 4(80%) 1(20%) 

1.053a 0.305 
No 31(56.4%) 24(43.6%) 

a: Fishers exact test, b: Chi square test, p<0.05 shows significance.  

IUCD: Intrauterine contraceptive device. 

 

Discussion 
The study was conducted in a tertiary care teaching hospital in 

South Kerala during a period of one and a half years. The study 

included 60 patients with EP. The rate of ruptured EP during a 

period of one and half years was 2.68%. A study conducted by 

Islam et al. involving 6675 patients showed the ruptured ectopic 

incidence of 0.47% [7], and that conducted by Kohn et al. 

involving 730 patients showed an incidence of 6.71% ruptured 

cases [8]. 

Out of the 60 reported ectopic pregnancies, 58.33% were 

ruptured, and 41.66% were unruptured ectopic pregnancies. The 

reported rate of ectopic rupture in other studies showed 49 out of 

96 (51%), 88 out of 232 (37.9%), 12 out of 39 (31%), and 65 out 

of 288 (23%) in studies conducted by Kohn et al., Goksedef et 

al., Buckley et al., and Mol et al. respectively(4,8–10). Our 

institution was a referral center that caters to a vast population in 

the district of Kollam in Kerala. It might be the reason for the 

high rate of ruptured cases in this study compared to other 

studies. Some patients in this study were referred from the 

peripheral hospitals to the institution's Emergency Department 

after a rupture. Some studies also showed that most of the 

ectopic pregnancies were ruptured at the time of presentation [7, 

11]. Islam et al. stated that the increased rate of ruptured ectopic 

might be due to late presentation of the patients or failure of 

early diagnosis, especially in developing countries [7].  

The study showed that age had borderline significance with 

rupture status (p value 0.056). Similar results had been already 

reported by some other studies [12, 13]. Study conducted by 

Goksedef et al. did not show any statistically significant 

association between age and parity [4]. As the age advances, the 

chance of EP increases which also increases the chance of 

rupture if goes undiagnosed. In the age group 36-45 years, 

85.7% of the cases with EP had rupture in this study. Advancing 

age may increase the risk of exposure to various risk factors of 

EP and may also change the function of the fallopian tubes that 

would delay the transport of zygote to the uterine cavity, thereby 

increasing the risk of EP [14]. The study also showed increased 

chance of rupture as the parity increases. Most of the rupture 

occurred between 5-7 weeks of gestation in this study but this 

was not statistically significant. Study done by Goksedef et al., 

showed that women with gestational age more than 8 weeks 

were 46.6 times more likely to experience a tubal rupture than 

with gestational age less than 6 weeks [4].  

Ectopic rupture will result in hemoperitoneum resulting in the 

presence of free fluid. The size of the sac was more than 4 cm in 

most of the patients with ruptured status. In the group having sac 

size less than 4 cm, 70.6% did not have a rupture. All these 

results were statistically significant. 

EP with a β-hCG level of more than 5000 IU/ml is indicative of 

surgical management. Any value below 5000 IU/ml can be 

initially managed medically [15], and if the β-hCG value 

increases during subsequent serum analysis, EP may be 

managed surgically later [16]. In this study, 71.8% of the cases 

with rupture had β-hCG levels more than 5000 IU/ml. Only 

42.8% of the patients had ruptured EP in the group having β-

hCG level less than 5000 IU/ml, and this result was statistically 

significant (p-value 0.023). A study done by Goksedef et al. 

showed that higher β-hCG levels of >5000 IU/ml and higher 

gestational age had a significant association with increased risk 

of ectopic rupture [4]. Literature had shown that an EP with the 

size of sac <4 cm and β-hCG level less than 1000 IU/ml had 

successful expectant management and spontaneous resolution 
[17].  

In this study, 30 patients had EP in the ampullary region. Out of 

these 30 EP cases, 24 (80%) were in the ruptured group, and 6 

(20%) were in the unruptured group. Isthmus was the ectopic 

site in 13 patients, of which 11 (84.6%) patients were in the 

ruptured group, and 2 (15.4%) were in the unruptured group. 

The site of ectopic could not be determined in 6 patients. Other 

ectopic sites were cornual (8 patients) and abdominal (1 patient) 

and these cases were in the unruptured group. Several reports 

had shown that ampullary pregnancies were most common, 

followed by isthmus, fimbrial, and corneal [2, 7]. An EP review 

conducted by Rana et al. showed that the fallopian tube is the 

most common site of EP, with 75-80% in the ampullary region, 

10-15% in the isthmic area, and 5% in the fimbrial end [17]. One 

case in our study showed the abdomen as the site of ectopic. 

Rana et al. had pointed out that an abdominal ectopic is a rare 

form of EP with a rate of 1.3%. In the review article, Alkatout et 

al. had pointed out that about 3% of the EP can be located in 

unusual sites like rudimental uterine horn, ovary, abdominal 

cavity, broad ligament, cervix, or vaginal and had also reported 

that abdominal EP occurs in only 1% of all EP [2]. The 

physicians and obstetricians should carefully watch for the 

symptoms of EP for individual patients. They should consider 

several criteria to decide on the type of treatment that needs to 

be catered to each patient.  

The study showed the presence of at least one risk factor in 80% 

of the cases. Some other studies had also shown similar results 
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[18, 19]. The most common risk factor as per this study was 

infertility accounting for 30% of the cases, followed by the 

history of abortion in 23%, history of contraceptive use in 20%, 

history of D&C in 15%, previous ectopic pregnancies in 13%, 

PID in 10%, IUCD insertion in 8% and sterilization in 15% of 

the study population.  

As per this study, history of contraceptive use and sterilization 

has a statistically significant association with ectopic rupture. 

Other risk factors like infertility, abortion, D&C, previous EP, 

history of PID, and IUCD use did not significantly correlate with 

rupture status. Goksedef et al., in their study, had reported no 

significant association between parity, history of PID, IUD use, 

and cigarette smoking. In another large retrospective study 

involving 837 patients, a higher incidence of previous EP (33%) 

was found in the ruptured group [20]. The history of EP should be 

documented in the medical record to detect the risk factor in 

their future pregnancies. Diagnosed EP patients should be 

counseled regarding the chance of recurrence. It is better to 

advise them to consult an obstetrician early in their future 

pregnancies [15]. All women with positive pregnancy tests should 

undergo an ultrasound examination as early as possible to locate 

an intrauterine/extrauterine gestation for earlier intervention or 

conservative treatment. Moreover, the possibility of heterotopic 

pregnancy should also be kept in mind as an intrauterine 

pregnancy does not rule out its possibility [2]. None of the 

patients in this study group had heterotopic pregnancy.  

In this study, the patients using contraceptives or who underwent 

sterilization had never doubted the chance of pregnancy. It 

would have delayed the medical/surgical intervention for their 

symptoms, resulting in the ectopic rupture. Studies had reported 

the failure rate of sterilization between 0.1-0.2% [21]. Hence, it is 

recommended to counsel all women regarding the failure rate of 

sterilization and to seek medical advice at the earliest in case of 

any symptoms like lower abdominal pain, bleeding per vaginum, 

or amenorrhea. No mortality was reported during this study 

period. However, several studies had reported maternal mortality 

due to EP and the rate was between 0% to 1.3% [5, 6, 22, 23]. In the 

United Kingdom, Early Pregnancy Assessment Units (EAPUs) 

had been set up to provide higher quality and cost-effective early 

pregnancy care and had shown significant positive effects [24]. 

However, future studies are essential to evaluate the feasibility 

and usefulness of such EAPUs in Kerala for the early detection 

of EP and reduce maternal mortality and morbidity. This is a 

single-center study. A study conducted in different centers 

would have given a much clearer picture of the incidence and 

association of risk factors with rupture status of ectopic. 

Moreover, a detailed study that includes the patients' 

socioeconomic status needs to be conducted to check whether 

any of those factors have any association with the rupture status. 

 

Conclusion 

All physicians and obstetricians should keep in mind that any 

women of reproductive age group, who presents with 

amenorrhea, lower abdominal pain, or bleeding per vaginum 

should be evaluated for EP, irrespective of the presence or 

absence of contraceptive use and sterilization status. This helps 

in the early detection of EP and reduces maternal mortality and 

morbidity to a great extent.  
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