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Abstract

Background: Ectopic pregnancy (EP) is a common
obstetric emergency, with high pregnancy related
mortality in the first trimester. A major risk factor for
EP is surgical procedure that may cause tubal dam-
age and scarring. One of the most common surgery
is appendectomy that may lead to adhesions and
consequently an EP.

Objective: to assess the association and evidence
supporting the relationship between appendectomy
and EP.

Methods: An online cross-sectional case-control
study was conducted among cases of women diag-
nosed with EP, and controls of women who had a
normal pregnancy in Taif city in the period from Oc-
tober 2018 to October 2019. A checklist was used
that included items on the participants’ age, nation-
ality, family history of EP, IUD use, pelvic interven-
tion, pelvic inflammatory diseases, and STDs. For
study cases, items about the period between ap-
pendectomy and EP, the week of diagnosis of EP
and whether treated for EP with medication or sur-
gery were added.

Results: The mean age of the participants was
(36.71 £11.49) years; 11.9% had a family history of
EP, 77.3% used intrauterine devices, 13.9% had a
previous history of a pelvic intervention, 9.9% had a
past history of pelvic inflammatory diseases, 7.9%
had a history of STDs, and 22.8% had a history of
appendectomy. Cases had a significant higher per-
centage of those who suffered pelvic inflammatory
disease and those who had a history of appendec-
tomy, compared to controls. Binary logistic regres-
sion found that having a history of pelvic inflamma-
tory diseases and a history of appendectomy were
independent predictors for having EP.

Conclusion: This study calls for taking a careful his-
tory from all pregnant women to assess any risk
factors of ectopic pregnancy and to provide proper
management to all health problems that may be
considered a risk factor of EP.
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A pregnancy that occurs outside the uterine cavity is
called an ectopic pregnancy (EP) (1). It is a major health
problem for pregnant women (2). EP is considered as a
common obstetric emergency (3). EP can lead to massive
hemorrhage and infertility and causes pregnancy-related
death in the first trimester, accounting for 9-13% of all
pregnancy-related deaths.

In the United States, an estimated 30-40 women die each
year from an ectopic pregnancy (8). Ninety-five percent of
EP’s are in the fallopian tubes and 5% are in the cervix,
ovaries or abdomen (3). The incidence of EP varies within
the population and accounted for 1-2% of all reported
pregnancies according to an Iranian and an American
study (1,2). The risk factors of EP include a history of pelvic
inflammatory disease (PID), previous history of EP, use
of an intrauterine device, previous abdominal surgeries,
microsurgical procedures, salpingitis, and periadnexal
adhesions which showed a significant positive correlation
with EP as the outcome (1,6,7).

It is speculated that the main risk factors for EP are
conditions or procedures that can cause tubal damage (2).
One of those procedures is appendectomy. Appendectomy
is the standard treatment for acute appendicitis (4).
The most common disease in general surgery is acute
appendicitis and the most common surgical procedure is
appendectomy (9). The other option of management is an
operation; deciding the method if it is open appendectomy
or laparoscopy depends on many factors including patient
status, availability and expertise (5,9).

In the Kingdom of Saudi Arabia, previous studies showed
a prevalence of EP between 0.58-1.13% (10,11,12).
A retrospective study was done between January 2000
and December 2010 in all patients admitted to King
Fahd Hospital of University, Al-Khobar, Kingdom of Saudi
Arabia. This study showed that the prevalence of EP was
1.13%. In those who are undergoing In Vitro Fertilization
(IVF), ovulation induction (Ol), previous EP patients are
significantly more prone to acquire EP the bsecond time
around (12).

Studies that assessed the relationship between
appendectomy and EP in KSA are scarce, and there is
not sufficient data assessing this relationship in Taif city,
Saudi Arabia. This study aims to assess the association
between appendectomy and EP among a sample of
females in the reproductive age.

Study design: An online cross-sectional case-control
study among cases was designed to assess the effect
of appendectomy on future EP among married women in
Taif city hospitals.

Study duration: From October 2018 till October 2019.
Study settings: An online survey using a pre-designed
questionnaire was used for collecting data from the
participants.

Sampling methodology: According to the participants’
responses to the online survey during the study period, the
first 32 participants who reported that they were diagnosed
with EP were considered as the study cases, and the first
69 respondents who reported that they had a normal
pregnancy were considered as the study controls.

Inclusion criteria: Cases were females of reproductive
age group diagnosed with EP, and controls were females
of reproductive age group who had a normal pregnancy.

Exclusion criteria: Other cases of acute abdomen not
diagnosed as EP

Study instrument: The method of data collection was an
online survey that contained items on the participant’s
age, nationality, family history of EP, IUD use, pelvic
intervention, pelvic inflammatory diseases, and STDs. For
cases, items about the period between appendectomy
and EP, the week of diagnosis of EP, and whether treated
for EP with medication or surgery, were added.

Ethical Considerations: The Research Ethics Committee
of Taif University approved the study, and official approvals
were also obtained from directors of the study settings.

Statistical analysis: Data were coded, tabulated and
analyzed using (SPSS) version 20 (Armonk, NY: IBM
Corp.). Qualitative data was expressed as numbers and
percentages, and Chi-squared test (x2) was applied
to test the relationship between variables. Quantitative
data was expressed as mean and standard deviation
(Mean £ SD), and independent sample t test was applied
for comparison between variables. The binary logistic
regression analysis which is a statistical tool to analyze
the independent predictors with its odds ratios for a binary
outcome (EP) was done.
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Table 1 shows that the mean age of the participants was
(36.71 £11.49) years, and 92.1% of them were of Saudi
nationality. Of them, 11.9% had a family history of EP,
77.3% used intrauterine devices, 13.9% had a previous
history of a pelvic intervention, and 3% were smokers.
Only 9.9% of the participants had a past history of pelvic
inflammatory diseases, 7.9% had a history of STDs, and
22.8% had a history of appendectomy.

Table 2 shows that among the cases, most of them (59.4%)
had a period between appendectomy and EP of less than
one year, and the mean period of diagnosis of EP was
5.5+ 2.25 weeks of pregnancy. Most cases (78.1%) had
medication for treatment of EP.

Table 3 shows that cases had a significantly higher
percentage of those who suffered pelvic inflammatory
diseases compared to controls (70% vs 30%) (p=<0.05).
On the other hand, a non-significant difference was found
between cases and controls according to their age,
nationality, family history of EP, intrauterine device use,
history of pelvic intervention or history of STDs.

Figure 1 shows that cases had a significantly higher
percentage of those who had history of appendectomy
compared to controls (52.2% vs 47.8%) (p=<0.05).

Table 4 shows that by doing binary logistic regression
analysis to detect the independent predictors for the
studied variables, it was found that having a history of pelvic
inflammatory diseases and a history of appendectomy
were independent predictors for having EP.

Table 1: Descriptive data and past clinical history of the whole sample

Variahle Mo, (35)
Age (Mean D) In Tl #1149
Mationality
- Saudi 93 {92.1)
- Maon-Saudi 2(7.9)
Family history of EP
Mo - 29 (358.1)
Yas - 12i11.9)
Intrauterine device {IUD) use
Mo - 230227}
Vas - 78 (77.3)
If yes: what type of device (No.:23)
Sliver - 33
Copper - 2T.E
Harmaonal - ENE}
| don't know - 9{8.9)
History of pelvic intervention
- Mo a7 (851
- Yes 14 {13.9)
History of pelvic inflammatory diseases
- Mo 291 (90.1)
- Ves 10 (9.9)
History of STDs
- Mo 293 (92.1)
- Yes 8 (7.9)
smoking
- Mo 98 (97)
2 Ves ENEY
History of appendectomy
- M TEITT.2)
- as 23 (22.8)
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Table 2: Descriptive data of EP history of cases

Variable Mo, (35)
Period between appendectomy and EP
- Lessthan 1 year 19 {59.4)
- 1-< 2 years 225
- 2-< 3 years 2B 3)
- fore than 3 years 3(9.4)
In what week were you diagnosed with EP? (IMean #0D) 5.5+2.25
Were you treated for your EP with medication or surgery?
- Medication 25 (78.1)
- Surgery Ti21.9
Table 3: Comparison between cases and controls according to descriptive data and past clinical history
Variable Case Control test p-value
(No.32) {(No. {69)
MNa. {26) MNa. {26)
Age (iMean 5D) 37.59 36.31 0.51* .G
+11.98 11.31
Mationality
- Saudi 291(31.2) a4 (aE.8) 0.13%* 0.7l
- Maon-Saudi 3037.5) 525
Family history of EP
- Mo 27 130.3) B2 a9l 0.62%* 042
- Yes 5417} 7583
Intrauterine device use
- Mo 2513210 5315749 Qo2 083
- Yes Ti30.4) 1o (a9.a)
History of pelvic intervention
- Mo 251287 B2 i71.3) 2.51%** 0.11
- Yes T150) T150)
History of pelvic inflammatory
diseases 25 (27.5) BGoi72.5) | 7.5277 0.006
- M 770 30300
- Yes
History of STDs
- M 27129} ae (710 3.B1** 0.05
- Yas Lig2.5) F337.5)
N.B.: * (x2) test **independent sample t test
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Figure 1: Distribution of the history of appendectomy among cases and controls
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Table 4: Binary logistic regression analysis regarding the risk factors for EP the studied sample

EP
Variable Beta Wald Odd’s Ratio | Significance
History of pelvic inflammatory diseases 043 0.27 3 0.003
History of appendectomy 0.23 0.21 23 0.023

Discussion

In Saudi Arabia, it was reported that there is an increasing
rate of EP. A study was done in 2011 to estimate trends
in ectopic pregnancies (EP) in a tertiary care center of
Eastern Saudi Arabia between January 2000 and 31
December 2011. The yearly incidence in terms of 24,098
deliveries was 1.19% (13).

In the present study, a non-significant difference was
found between cases and controls according to the family
history of EP, intrauterine device use, or history of pelvic
intervention or history of STDs.

Previous studies have found that previous pelvic
interventions such as caesarean section was found to be
associated with the risk of ectopic pregnancy (10). Our
result is different from a study done by Mollison et al (14)
who found that women who were delivered by caesarean
section were less likely to become pregnant again
compared with those who had spontaneous delivery and
when these women become pregnant again, compared
with those who had spontaneous vaginal delivery, they
were more likely to have ectopic pregnancy than others
(14,15).

The use of IUD was found to be associated with the risk
of ectopic pregnancy in previous studies which found
that IUD usage may have an etiological role in ectopic
pregnancy (10, 16,17).

The present study showed that EP cases had a
significantly higher percentage of those who suffered
pelvic inflammatory diseases compared to controls, and
cases had a significantly higher percentage of those who
had history of appendectomy compared to controls. The
same results were revealed from previous studies which
showed the association between pelvic surgery such as
appendectomy and ectopic pregnancy. These studies
explained the peritoneal and peritubal adhesions that
occur following these surgeries (18,19,20). The same
result was observed in a previous study, where some
anomalies, such as miscarriage, ovarian torsion, ovarian
cysts, acute appendicitis, kidney stones and pelvic
inflammatory disease, have the same signs as an ectopic
pregnancy (21).

A study done in Yemen found that the history of previous
surgical abdominal operations was detected in (10.77%)
cases of EP, and appendectomy was found in 5.83% of
cases (22).
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In agreement with our study is a Chinese study done in
2015 where women who were diagnosed with intrauterine
pregnancies were recruited. This study found that among
the risk factors of EP was previous appendectomy (23).
In the same time, an Iranian case-control study done in
2014 agreed with our results as women with histories of
laparotomy and appendectomy were found to be more
likely to have EP compared with controls (24).

Limitations
A limitation of the present study was the small sample
size.

Conclusion

The present study observed that pelvic inflammatory
diseases and a history of appendectomy were independent
predictors for having EP. This study calls for proper training
of all physicians to take a careful history from all pregnant
women to assess any risk factors for ectopic pregnancy
and to provide proper management of all health problems
that may be considered a risk factor for EP.
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