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ABSTRACT
Objectives: Acute appendicitis is the most common non-obstetric pathology requiring emergency surgery on
pregnant women. The aim of the study is to show the effect of uncomplicated and complicated acute
appendicitis on pregnancy. 
Methods: This study was conducted retrospectively at the Department of General Surgery of Konya City
Hospital. Pregnant patients who underwent surgery for acute appendicitis from January 1, 2020, through
December 31, 2021, were included in the study. The cases were divided into two groups as complicated and
uncomplicated appendicitis and compared. The demographic, clinical, and laboratory findings of the patients
were obtained by screening the patient files. The cases were divided into two groups as complicated and
uncomplicated appendicitis and compared.
Results: The study included 46 pregnant patients with a mean age of 25.9 years. The mean gestational age of
the patients at the time of surgery was 16.5 weeks. Of the patients, 47.8% were in the first trimester. Open
appendectomy was performed in 35 (76.1%) patients, and laparoscopic appendectomy in eight (17.4%). Seven
(15.2%) appendicitis cases were complicated. A negative appendectomy was performed in two (4.3%) patients.
Preterm labor was seen at a rate of 28.6% in the complicated appendicitis group and 5.1% in the uncomplicated
appendicitis group (p = 0.04), and the mean operative times were 65.8 and 46.1 minutes, respectively (p <
0.001).
Conclusions: Both postoperative complications due to surgery and obstetric complications increase in patients
with complicated appendicitis; therefore, it is particularly important to closely follow up these cases. 
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Acute appendicitis (AA) is the most common non-
obstetric pathology requiring emergency surgery

in pregnant women (PW). It has been reported to af-
fect 0.1-0.3% of PW every year [1]. It is especially
common in the second trimester [2]. AA is seen less
frequently in PW compared to non-pregnant women.

Therefore, it is considered that pregnancy may have a
protective effect against AA through hormonal
changes [3]. 
      In patients who have undergone surgery for non-
obstetric reasons, AA is the cause with the highest rate
of premature birth and fetal loss. In AA, the rate of
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fetal loss has been reported to be 2.6%, while this rate
increases up to 10.9% in the cases of complicated AA
with peritonitis [4]. Fetal loss usually occurs within
the first postoperative week [5]. In PW, negative ap-
pendectomy rates have been reported to be in the range
of 23-33% [6, 7]. Obstetric complications are more
common in those who have undergone a negative ap-
pendectomy; therefore, utmost care should be taken
when diagnosing AA  in this patient population. 
      The first and most important step in the diagnosis
of AA in the general population is a physical exami-
nation (PE). Although PE findings are also important
in PW, they may be altered, especially in the later
stages of pregnancy, with the enlargement of the uterus
and the displacement of the intra-abdominal organs.
In these patients, ultrasonography (USG) is usually the
first-line imaging method used. However, magnetic
resonance imaging (MRI) remains the most important
imaging modality to exclude appendicitis [6, 8]. 
      Laparoscopy appendectomy (LA) and open appen-
dectomy (OA) are performed in the surgical treatment
of AA. Some authors have indicated 26-28 weeks of
gestation as the upper limit for laparoscopic interven-
tions in PW [1]. However, recent studies have reported
that there is no such upper limit, and that laparoscopy
can be used in any suitable patient [9]. Although re-
search suggests that OA is safer, many studies have re-
ported that LA is a safe procedure that does not
increase the risk of maternal complications with open
surgery [10-17]. However, laparoscopy also has cer-
tain disadvantages, such as the possibility of uterine
injury, technical difficulties due to uterine enlarge-
ment, and the risk of carbon dioxide absorption due to
impaired uterine blood flow [18]. 
      AA can be classified into two groups as compli-
cated and uncomplicated. Perforated, gangrenous and
plastron appendicitis are classified in the complicated
group. Studies have shown that surgical and obstetric
complications are higher in complicated pregnant ap-
pendicitis cases compared to uncomplicated appen-
dicitis [19]. 
      This study aimed to examine the clinical data of
AA in a PW, the surgical methods used in treatment,
the problems that occurred in the postoperative period,
and the effects of AA on pregnancy. In addition, the
effect of complicated appendicitis on pregnancy was
also investigated.

METHODS

Trial Design 
This study was conducted retrospectively at the De-
partment of General Surgery of Health Sciences Uni-
versity Konya City Hospital. Approval was obtained
from the Ethics Committee of KTO Karatay Univer-
sity Faculty of Medicine (decision number: 50517,
date: December 30, 2022), and written informed con-
sent from all participants. All procedures performed
in studies involving human participants were in accor-
dance with the ethical standards of the institutional re-
search committee and with the 1964 Declaration of
Helsinki and its later amendments or comparable eth-
ical standards. 

Participants and Eligibility Criteria
      PW who underwent surgery for AA between Jan-
uary 1, 2020, and December 31, 2021, were included
in the study. Inclusion criteria: Being aged 18 and
over, being pregnant, and undergoing surgery with a
pre-diagnosis of AA. Exclusion criteria: Age under 18
years, undergoing surgery for reasons other than AA,
patients whose information cannot be reached from
hospital records or by phone. According to the surgical
findings and final pathology results, the cases were di-
vided into two groups as complicated and uncompli-
cated appendicitis. Perforated, gangrenous and
plastron appendicitis were included in the complicated
appendicitis group. 

Outcomes 
      The files of the patients included in the study were
examined, and demographic characteristics and clini-
cal data, such as preoperative imaging methods, sur-
gical methods applied, operative time, postoperative
complications, length of hospital stay, and follow-up
information about pregnancy and pregnancy outcomes
were recorded. 
      Pregnancy outcomes were obtained from the hos-
pital records. For those who gave birth in another
healthcare center, the related data were obtained by
calling the patients. Data on patients who terminated
their pregnancy voluntarily for reasons other than
medical necessity were also recorded. 
      The primary outcome of the study was determined
as preterm labor or the premature rupture of mem-
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branes, defined as deliveries within one month after
surgery. The limit for preterm labor was accepted as
37 weeks. The secondary outcome was clinical data,
including leukocyte count at admission, C-reactive
protein (CRP) value, time interval of onset of symp-
toms to admission to hospital, time interval of admis-
sion to hospital to surgery time, surgical procedures
performed, length of hospital stay, operative time,
postoperative complication rates, complicated appen-
dicitis rates, and pathology results. The recorded data
were compared between the complicated and uncom-
plicated appendicitis groups.

Statistical Analysis 
      Prior to the statistical analysis, the Kolmogorov-
Smirnov and Shapiro-Wilk normality tests were per-

formed. If normality could not be achieved in even one
of the groups, non-parametric test methods were pre-
ferred. Then, the Mann-Whitney U test was conducted
to compare the variables obtained by measurement be-
tween the groups. The chi-square and Fisher’s exact
tests were used to analyze the relationship or differ-
ences between the groups in terms of categorical vari-
ables. Comparative results between the groups and
other demographic characteristics were presented
using the rates of qualitative variables. Quantitative
variables were shown with mean and median (mini-
mum-maximum) values. The Statistical Package for
the Social Sciences (SPSS), version 22.0 (SPSS Inc.,
Chicago, IL, USA) was used for statistical analyses,
and a p value of < 0.05 was accepted as the statistical
significance limit.
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RESULTS

Between 1 January 2020 and 31 December 2021, there
were 53 PW who were operated on with the diagnosis
of AA. Seven patients whose hospital records or data
could not be reached by telephone were excluded from
the study. Thus, 46 patients were included in the study.
The mean age of these patients was 25.9 years. It was
the first pregnancy of 26 (56.5%) of the patients. There
were five (10.8%) patients with a previous history of
miscarriage, and three (6.5%) patients with the comor-
bidities of hypertension, diabetes mellitus, and coro-
nary heart disease (Table 1). 
      The mean gestational age of the patients at the
time of surgery was 16.5 weeks. Twenty-two (47.8%)
patients were in the first trimester, 16 (34.8%) were in

the second trimester, and eight (17.4%) were in the
third trimester. 
      The mean time interval of onset of symptoms to
admission to hospital was 7.4 hours in all patients. The
mean time interval of admission to hospital to surgery
time was 3.1 hours. (Table 2). 
      According to the blood tests performed before sur-
gery, the mean white blood cell (WBC) count was 14.3
×103/uL, and the mean CRP value was 23.9 mg/dL.
The AA  diagnosis was made using USG in 35
(76.1%) of the patients and MRI in 11 (23.9%). OA
was performed in 35 (76.1%) patients, and LA in eight
(17.4%). Conversion from laparoscopy to open appen-
dectomy was required in three (6.5%) cases. Seven
(15.2%) AA cases were complicated. A negative ap-
pendectomy was performed in two (4.3%) patients.
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The mean operative time was 49.4 minutes, and the
mean length of hospital stay was 2.4 days (Tables 1
and 2). 
      In the postoperative period, five (10.8%) patients
were readmitted to the hospital due to the development
of complications. One of these patients had a superfi-
cial surgical site infection, two had deep surgical site
infections, one had spinal syndrome, and the other had
non-specific abdominal pain. All patients were treated
medically. These complications were only seen in the
patients who underwent OA, with no postoperative
complication occurring in the cases in which a LA was
performed. There was no maternal mortality in our
study. Thirty-nine (84.8%) patients had term deliver-
ies, while preterm labor was seen in four (8.7%) pa-
tients and spontaneous abortion occurred in three
(6.5%). Of the term deliveries, 58.7% were delivered
through the vaginal route and 26.1% were delivered
through a cesarean section. The pathology results were
AA in 38 (82.6%) patients, normal appendix tissue in
two (4.3%), neuroendocrine tumors in three (6.5%),
benign lymphoid hyperplasia in two (4.3%), and mu-
cinous cystadenoma in one (2.2%) (Table 2). 
      When the complicated and uncomplicated appen-

dicitis groups were compared, there was no significant
difference in terms of WBC count, CRP, postoperative
complications, the rate of spontaneous abortion, length
of hospital stay, readmission rate, and gestational week
at surgery. There was no significant difference be-
tween the two groups on the time interval of onset of
symptoms to admission to hospital and the time inter-
val of admission to hospital to surgery time. Preterm
labor was observed in 28.6% of the patients in the
complicated appendicitis group and 5.1% of those in
the uncomplicated appendicitis group (p = 0.04). The
mean operative time was 65.8 minutes in the compli-
cated appendicitis group and 46.1 minutes in the un-
complicated appendicitis group (p < 0.001) (Table 3).

DISCUSSION

AA is one of the most common causes of emergency
surgery in PW [1]. The rates of premature birth and
fetal loss increase significantly in patients that have
undergone surgery with this diagnosis. In the litera-
ture, it has been reported that AA is particularly more
frequent in the second trimester [2]. However, in the
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current study, it was more common among the patients
in the first trimester (47.8%). 
      The imaging method used as the first choice in di-
agnosis is usually USG. However, USG can be non-
diagnostic many times. For this reason, MRI is the
safest method to exclude AA [6, 8]. In our study, USG
was used most frequently (76.1%), but in cases where
USG could not make a diagnosis, MRI was used in
23.9% of the cases. Despite the PE and imaging meth-
ods, negative appendectomy can be performed fre-
quently in PW. This rate has been reported in the range
of 23-33% [6, 7]. In our study, this rate was lower than
in the literature and was found to be 4.3%. 
      The negative effect of AA on fetal loss and
preterm labor is known. In the literature, the fetal loss
rate was reported as 2.6% in uncomplicated cases and
10.9% in complicated cases [4]. Fetal loss rate was de-
termined as 6.5% in all patients in our study. In a sys-
tematic review, the rate of preterm labor in AA cases
was reported as 8.1% [20]. All patients in our study,
this rate was found to be 8.7%, which is consistent
with the literature. In addition, this rate was found to
be significantly higher in complicated appendicitis
cases (28.6%-5.1%) (p = 0.04). This supports the
knowledge that obstetric problems are higher in com-
plicated cases, as stated in the literature. In the litera-
ture, the rate of postoperative complications varies
between 5% and 20%, depending on the complexity
of the cases [19]. In our study, the postoperative com-
plication rate was found to be 10.8%, which is consis-
tent with the literature.  These complications were
surgical site infections and spinal syndrome, which
were treated medically. While no postoperative com-
plications were found in patients who underwent LA,
all complications were found in patients who under-
went OA. This suggests that laparoscopy is superior
both in terms of wound infection and spinal syndrome
due to spinal anesthesia. 
      Surgery for AA can be performed with the laparo-
scopic or open method [1, 10, 12-15]. In our study,
open surgery was performed in 76.1% of the patients,
and laparoscopy in 17.4%. In three (6.5%) cases, con-
version to open surgery was required due to the com-
plicated nature of appendicitis. As stated in the
literature, both laparoscopy and open surgery can be
applied to PW [10]. 
      In our study, the mean operative time was 49.4

minutes, which is consistent with the literature [14].
As expected, the operative time was significantly
longer in the complicated appendicitis group (p <
0.001). The length of hospital stay was 2.4 days, which
is similar to the value reported by a systemic review
(3 days) [11]. 
      The final pathology results were consistent with
AA in 38 (82.6%) patients, a normal appendix in two
(4.3%), and other conditions, such as neuroendocrine
tumors, mucinous cystadenomas, and benign lym-
phoid hyperplasia in six (13%). In a previous study
conducted in Turkey, the incidence of non-appendicitis
pathology results was reported to be 8.3% , indicating
a higher rate in our study [20]. 

Limitations
      The most important limitation of this study con-
cerns its retrospective design and small number of
cases.

CONCLUSION

AA is one of the most common causes of emergency
surgery in PW. In this patient population, the risk of
preterm delivery and fetal loss is high, especially in
complicated appendicitis cases. Therefore, when AA
is suspected in PW, it is important to make a rapid di-
agnosis using USG and MRI methods, and to perform
surgical treatment with a laparoscopic or open method
without delay. 
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