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Amac

Akut apandisit, gebelikte en sik yapilan non-obstetrik
cerrahidir. Gebeligin kendine 6zgi fizyolojik, anatomik
degisiklikleri tani ve tedavi sirecini guglestirir. Litera-
tirde bu konuyla ilgili calismalarin cogunlukla tersiyer
merkezlerin deneyimlerini yansittigi gérilmektedir. Bu
¢alismanin amaci gebelikte akut apandisit vakalarina
iliskin ikinci basamak bir hizmet hastanesindeki perio-
peratif deneyiminin sunulmasidir.

Gerec ve Yontem

Calisma Ocak 2015- Kasim 2020 tarihleri arasinda
ikinci basamak bir devlet hastanesinde retrospektif
olarak yapildi. Gebelik doneminde akut apandisit ta-
nisi alan, postoperatif takipleri ve dogumlari hastane-
mizde gerceklestirilen hastalar calismaya alindi.

Bulgular

Hastalarin yas araliyi 24 yas (18-35), ortanca gestas-
yonel hafta 17 hafta (8-32) idi. Ortanca lokosit sayisi
11,6 x10® uL, notrofil sayisi 8,6 x10° uL, lenfosit sayi-
sI 2 x10® uL, trombosit sayisi 271 x10® uL, C-reaktif
protein 4,5, noétrofil/lokosit orani 4,3, trombosit/ len-
fosit orani 120,8, I6kosit/ C-reaktif protein orani 0,7
olarak saptandi. Spinal anestezi en ¢ok tercih edilen
yontemdi ve hastalarin tamaminda acik cerrahinin uy-
gulanmis oldugu goruldd. Ortanca dogum haftasi 38

idi (36-40), sadece bir hastada preterm dogumun ge-
listigi saptandi. Ek maternal veya fetal komplikasyon
gelismedigi goralda.

Sonug

Multidisipliner yaklasim kosuluyla ikinci basamak hiz-
met hastanelerinde de gebe akut apandisit’li hastalar
basariyla tedavi edilebilir.

Anahtar Kelimeler: Akut apandisit, Appendektomi,
Dogum, Gebelik, Devlet hastanesi.

Abstract

Objective

Acute appendicitis is the most common non-obstetric
surgery performed during pregnancy. Physiological
and anatomical changes specific to pregnancy
complicate the diagnosis and treatment processes.
It has been seen in the literature that the studies on
this subject mostly reflect the experiences of tertiary
centers. The present study aimed to present the
perioperative experience of acute appendicitis cases
in pregnancy in a secondary care hospital.

Materials and Methods

The present study was carried out retrospectively
between January 2015 and November 2020 in a
secondary state hospital. Patients diagnosed with
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acute appendicitis during pregnancy and whose
postoperative follow-ups and labors were carried out
in our hospital were included in the study.

Results

The median age of the patients was 24 years (18-
35), the median gestational week was 17 weeks (8-
32). The median leukocyte count was 11.6 x10° uL,
neutrophil count was 8.6 x103 uL, lymphocyte count
was 2 x10° uL, thrombocyte count was 271 x x10° uL,
C-reaktif protein was 4.5, neutrophil/ leukocyte ratio
was 4.3, thrombocyte/lymphocyte was ratio 120.8,
and the leukocyte /C-reaktif protein ratio was 0.7.
Spinal anesthesia was the most preferred method and

Introduction

The most common cause of non-obstructive
emergency surgery in pregnant women is acute
appendicitis (AA). Its incidence is 0.074% in the
first trimester and 0.073.3% in the second trimester,
and 0.046% in the trimester (1). Since the classical
symptoms of AA such as abdominal pain, nausea, and
vomiting are seen in the natural course of pregnancy,
there may be delays in diagnosis (2). Also, as the
uterus grows into the abdomen during pregnancy,
the localization of the intraperitoneal appendix often
changes. In addition to these reasons, physiological
changes including leukocytosis during pregnancy
and an increase in some acute phase reactants are
other reasons that challenge the diagnostic process
(3). The first and most preferred imaging method in
diagnosis is ultrasonography. Magnetic resonance
imaging (MRI) is applied as the second option.
Computed tomography (CT) is used in exceptional
cases due to ionizing radiation (2, 4, 5). Although the
general approach in treatment is conventional open
appendectomy, laparoscopic surgery is also applied
safely today. However, it is also suggested that a non-
operative approach (antibiotherapy) can be applied
in some selected patients (6, 7). Delay in diagnosis
and treatment of AA may lead to miscarriage, preterm
labor, and even fetal/maternal losses (8). Similarly,
negative appendectomy creates fetal/maternal risks
related to anesthesia and surgery (8, 9). Therefore,
the management of AA in pregnant patients requires
a perioperative multi-disciplinary approach between
anesthesiologists, obstetrics, radiology, and general
surgery physicians.

There are a limited number of studies in the literature

regarding the diagnosis and treatment of AA in
pregnancy. Studies showing the experience of service
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it was observed that open surgery was performed in
all patients. The median week of delivery was 38 (36-
40) and preterm labor was seen in only one patient.
It was observed that no additional maternal or fetal
complications developed.

Conclusion

Pregnant acute appendicitis patients can also be
successfully treated in secondary service hospitals on
the condition of a multidisciplinary approach.

Keywords: Acute appendicitis,
Labor, Pregnancy, State hospital.

Appendectomy,

hospitals are quite limited due to the low frequency of
these cases in Turkey and the tendency of surgeons
to direct patients to tertiary hospitals. In the present
study, the perioperative approach and surgical
experience related to the process were investigated
in this patient group in a secondary service hospital;
and the effects of AA on pregnancy, baby, and mother
were evaluated.

Material and Methods

The study was conducted in line with the principles
of the Helsinki Declaration. Ethical approval was
obtained from Clinical Research Ethics Committee of
Bozok University (2017-KAEK-189 2020.11.25_05).
The present study was conducted retrospectively at
the Yozgat City Hospital General Surgery Service
between January 2015 and November 2020. A total of
9 patients over the age of 18 who were pregnant at the
time of the diagnosis of AA, underwent appendectomy,
and performed pregnancy follow-up and delivery in
our hospital were included in the study. In the study,
the demographic data, hemogram parameters,
C-reactive protein (CRP) values, diagnostic imaging
reports, surgical information, histopathological
reports, morphological dimensions (width, length) of
the appendix, the drugs used perioperatively, and the
duration of hospital stay were recorded. Gestational
week, birth data, infant APGAR score, infant birth
weight data were recorded. The data were accessed
through the hospital's electronic registration system.
For the gestational age, 0-14 weeks were regarded
as the first trimester, 14-28 weeks second trimester,
and 28> week was taken as the third trimester. Fetal
losses with a gestational age less than 20 weeks were
considered as abortion, and births before 37 weeks
as preterm labor. APGAR points n the 1st and 5th
minutes below 7 were considered low. Leukocyte



(WBC) reference range was 3.8-11.8 x10° ulL,
neutrophil count (percentage) range was 2.2-4.8x10°
uL (43-65%), lymphocyte count (percentage) range
was 1.3-2x10% uL (5.5-%) 20.5), thrombocyte count
range was 130-400x10°% pL, and the CRP reference
range was 0-0.8 mg/dl. Neutrophil/lymphocyte ratio
(NLR), thrombocyte/lymphocyte ratio (TLR), and
lymphocyte/ CRP (LCR) ratio were obtained by
dividing the numerical values found on the hemogram.

In abdominal USG imaging, appendix diameter greater
than 7 mm with a blunt end, increased echogenicity in
surrounding tissues, the presence of pericecal fluid
were considered acute appendicitis. Abdominal USG
failure, clinical or radiological suspicion was evaluated
with MRI. In histopathological evaluations, lymphoid
hyperplasia was accepted as a normal appendix,
perforated appendicitis as complicated appendicitis,
and other cases as simple acute appendicitis. The
Clavien-Dindo classification was used as a reference
in the evaluation of postoperative complications (10).
Descriptive  statistical analysis was performed
using SPSS-22 (Statistical Package for the Social
Sciences, Inc, Chicago, IL, USA) for statistical
analysis. Categorical data were shown as number (N)
and percentage (%), while the numerical values were
shown as median (lower-upper values).

Results

A total of 14,174 live births (7904 vaginal (55.8%),
6270 cesareans (44.2%), and 1298 appendectomy
operations were performed in our hospital during the
study dates. Of the appendectomy operations, 499
(38.4%) were performed laparoscopically. Spinal
anesthesia was adopted in 84 (6.5%) of the total
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patients. Of all the 1298 patients who underwent
an appendectomy in our hospital, 557 (43%) were
women, 211 of these 557 (37.9%) were treated
laparoscopically. Spinal anesthesia was performed in
34 (6.1%) of the female patients and 7 of them were
pregnant. The mean age range of the cases was 24
years (18-35), and the mean gestational fetal age
was 17 weeks (8-32). Five patients, more than half of
the pregnant women, were in the first trimester, two
patients were in the second trimester, two patients
were inthe 3rd trimester. It was found that open surgery
with Mc Burney incision was adopted in all patients.
It was observed that no non-operative treatment was
applied to any patient. The median and value range
in hemogram parameters were, WBC 11.6 x10% uL
(9.2x10° - 21.4x108 uL), neutrophil count 8.6 x10° uL
(5.9 x10°® uL-17.8 x10% uL), lymphocyte count 2 x1032
uL (1.6 x10% uL) -2.5 x10% uL), thrombocyte count 271
x10° uL (169 x10%uL-583 x10%uL), CRP 4.5 (0.4-15.1),
NLR 4.3 (2.4-7.1) TLR was determined to be 120.8
(84.8-306.8), and LCR to be 0.7 (0.12-6.25) (Table 1).
The distribution of CRP and hemogram parameters
by gestational week is shown in Graphs 1a, 1b, 1c.
The median birth weight of the babies was 3100
grams (2100-3500) and very low birth weight, fetal
anomaly, or fetal loss was not detected. The median
delivery week was 38 (36-40). Only one patient had
preterm labor at 36 weeks (Table 2). It was observed
that tocolytic therapy was not given in this patient in
the preoperative and postoperative periods.

Two cases underwent MRI procedure since the
appendix could not be visualized in one and due
to clinical and radiological suspicions in the other.
Retrocecal acute appendicitis was detected on MRI
imaging of both patients. CT was not performed on

Gestational Age (weeks)
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Graphic 1b:
Changes in neutrophil/lymphocyte ratio, lymphocyte/CRP
ratio according to gestational week
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700 any patient. In the pathological examination, normal
appendix findings were detected in only one patient.
600 The mean hospitalization period of the patients was 2

(range: 1-3) days and no postoperative complications
were observed in the cases (Table 3). Penicillin,
cephalosporins, and metronidazole as antibiotics,
paracetamol as an analgesic and non-steroidal anti-
inflammatory drug according to the week of gestation
were used. Tocolytic therapy was applied to only one
patient to prevent post-operative uterine contractions.
Fetal heart rate was evaluated by the obstetrician in
the pre-operative and post-operative periods.
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Table 1 Laboratory values according to gestational weeks

Gestational | Leukocyte | Neutrophil | Lymphocyte | Thrombocyte CRP

NLR TLR LCR

Age (weeks) (uL) (uL) (%) (uL) (%) (uL) (mg/dl)
8 21.4 x10° 17('883?‘31)03 2'(?1’%;)3 312x10° 0.4 71 | 1248 | 6.25
9 11.6 x10° 9('36‘_13())3 1('f:i?3 169 x10° 4.02 58 | 1056 | 0.15
12 9.2 x10° 5('3;‘_18())3 2('25;%?3 302 x10° 3.6 24 | 1208 | 07
13 14.2 x10° 11(ng$03 1&;}33 281x10° 15.1 65 | 156.1 | 0.12
17 11.2 x10° Sg 2‘;;’3 2&1;2?3 271x10° 4.9 0.6 129 0.4
19 13.1 x10° 1(3'17;01/33 (11'2?‘21023) 244 x10° 0.5 67 | 1525 | 1.2
28 10.9 x10° 7('61;‘_11?3 1.9x10° (17) 583 x10° 1.05 37 | 3068 | 18
31 11.8 x10° 8&32’%?3 2 x10° (17) 188x10° 4.5 4.3 94 0.4
32 10.8 x10° 8'%7303 2.1 x10° (20) 178x10° 8.9 3.8 84.8 | 0.24

NLR neutrophil-lymphocyte ratio, TLR thrombocyte-lymphocyte ratio, LCR lymphocyte-CRP ratio, CRP C-reactive protein
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Patients 1# 2# 3# 44 5# 6# # 8# o#
Gravidity 5 1 1 3 2 3 1 1 1
Parity 2 1 1 1 2 2 1 1 1
Abortus N/A 0 1 1 0 2 0 0 0
Labor Type C/S Vaginal | Vaginal | Vaginal | Vaginal |Vaginal |Vaginal |Vaginal | Vaginal
Labor Week 37 39 37 38 39 36 40 37 38
Baby weight | 2800 3100 2100 3400 3500 2980 3300 2700 3160
APGAR 9-10 9-10 N/A 9-10 N/A N/A N/A N/A N/A
C/S Cesarean section, N/A Not available, APGAR Activity - Pulse - Grimace - Appearence - Respiration,
Table 3 Perioperative characteristics of the patients
Anesthesia . Duration of
Patients Age GA Sl_xrgery UsG MRI Type Pat-hologllcal Hospital Stay
(years) | (Weeks) | history Diagnosis
(days)
Compatible with Compatible with
1# 29 32 + AA, 10-mm- - S AA, 10-mm- 2
diameter. diameter.
Compatible )
24 24 8 - with AA, 7-mm- - G AA, Length: 6 cm, 3
. Diameter: 8 mm
diameter.
- Retrocecal
Apsﬂr(ilxcd"ﬁr:;ter acute AA, Length: 10
3t 28 31 - » appendicitis, S cm, 12-mm- 3
correlation was . !
10 mm in diameter
recommended. .
diameter
Retrocecal Normal appendix
The appendix acute (Lymphoid
a4# B85 17 - could not be appendicitis, S hyperplasia), 1
visualized. 12-mm- Length: 7 cm,
diameter Diameter: 6 mm
Compatible with AA, Length: 10
5# 24 13 - AA, 7.6-mm- - G cm, Diameter: 1
diameter. 8 mm
Compatible with )
o# 24 9 - AA, Diameter: 14 - 5 AA, Length: 8 cm, 2
Diameter: 7mm
mm
Compatible with .
T# 19 12 - acute appendicitis, - S AA’ Leng.th. /em 2
; Diameter: 10 mm
8-mm-diameter
Compatible with Perforated AA,
8# 18 28 - AA, Diameter: 9.2 - S Length: 6 cm, 2
mm Diameter: 10 mm
Compatible with AA, Length: 5.5
o# 19 19 - AA, Diameter: 8.2 - S cm, Diameter 10 3
mm mm,

GA Gestational Age (weeks), USG Abdominal ultrasonography, MRI Magnetic resonance imaging,
AA Acute Appendicitis, (-) not present, (+) present, S Spinal, G General.

19



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Discussion

Evaluating all the appendectomies performed in the
hospital in the present study, it was seen that 0.7%
of the cases were pregnant and open surgery was
performed in all patients. Preterm labor (36 weeks)
developed in only one of the 9 patients.

There were no specific inflammatory markers
for AA. Considering the physiological changes
observed during pregnancy, the proportional values
of the inflammatory markers obtained from CRP
and hemogram can complement each other with
other auxiliary diagnostic methods and facilitate the
diagnostic process. Yazar et al., in their retrospective
study of pregnant women with AA, have reported
13.8 x10® uL for WBC, 1.54 x102 uL for lymphocyte,
234.4 x10® uL for thrombocyte, 1.01 mg/dl for CRP,
6.84 for NLR, and 0.13 for LCR values as the cut-off
value for the diagnosis of acute appendicitis. In the
present study, it was determined that, unlike WBC,
CRP, and lymphocyte, NLR and PLR do not have
diagnostic values alone, but when used with other
markers, the accuracy rate of hematological tests
will increase (11). Cinar et al. calculated 10.3 x10°
uL for WBC, 7.9 x10® uL for neutrophil, 1.3 x10% uL
for lymphocyte, 225 x10°% uL for thrombocyte, 5.5 for
NLR, 155.2 x10% uL for TLR as the cut-off values
and suggested that each of these parameters had
independent diagnostic significance (12). Pregnancy
causes changes in hematological parameters due
to its unique physiological interactions. Therefore, it
may not be possible to accept the values belonging
to the general population during pregnancy. In the
present study, the median leukocyte was 11.6 x10°
uL, neutrophil was 8.6 x10° uL, lymphocyte was 2 x
x10% uL, thrombocyte was 271 x x10° uL, CRP was 4.5
mg/dl, NLR was 4.3, TLR was 120.8, and LCR was
determined to be 0.7. Comparedto the literature, NLR,
LCR, and TLR values were low; whereas thrombocyte,
CRP, lymphocyte values were high and leukocyte
and neutrophil counts were similar. Examining the
hemogram parameters and CRP values according
to the week of gestation in the present study, as the
gestational week advanced, it was observed that
WBC and neutrophil count decreased, lymphocyte
values remained constant, and CRP fluctuated. This
situation can be explained by the hemoconcentration
caused by pregnancy-related nausea and vomiting in
the first trimester. In studies conducted with healthy
pregnant women, it has been suggested that as the
week of gestation increases, the number of CRP,
leukocyte, and neutrophils increased, whereas the
number of lymphocytes was variable (3, 13). Studies
examining the relationship of inflammatory markers
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with the week of gestation in patients with AA are
limited. The low number of patients in the present
study made it difficult to make a healthy evaluation.

Imaging methods are an important auxiliary diagnostic
tool. USG is an affordable, accessible, diagnostic
tool that does not pose fetal and maternal risks. Its
reliability varies according to the week of gestation,
the weight of the patient, and the experience of the
operator. Its sensitivity is 84%, specificity 96%, and
positive and negative predictive values are 94% and
40%, respectively. In cases where abdominal USG is
inconclusive or cannot be performed, the first option
is MRI. Although our hospital is a secondary hospital,
it has MRI facilities. Although the sensitivity of MRI
varies in the range of 60-90%, specificity 92-100%,
positive and negative predictive values are 92-100%
and 94-100, respectively, these values decrease
in the further weeks of gestational period (14, 15).
AA was detected by abdominal USG in most of the
patients in the present study (7/9) while MRI was used
in two patients who could not be diagnosed. Acute
appendicitis with retrocecal location was observed in
both of these cases. It is known that the reliability of
USG in retrocecal appendicitis is decreased due to
colon gas. CT is rarely used in pregnant patients due
to its ionizing radiation effect. An abdominopelvic CT
scan can create up to an average of 50mGy radiation
exposure. Exposure of the fetus to radiation above
a certain threshold value may lead to congenital
malformations, miscarriage, growth retardation,
behavioral disorders, and mental retardation. The
most sensitive period is the 1st trimester, the radiation
threshold value is accepted as 100-150 mGy, this
threshold value can go up to 500 mGy in the 3rd
trimester (16). Therefore, CT can be applied in special
cases by reducing the dose of the ionized substance,
applying single-phase protocols, and considering the
profit-loss ratio (16, 17).

Although laparoscopic surgery is performed safely
during pregnancy, itdiffersfromtraditionallaparoscopic
techniques. Gestational age should be taken into
account when inserting trocars, and it should be
applied with an open method and under direct vision.
The narrow operation area, lack of experience, and
concerns about harming the fetus are the main reasons
for preferring open surgery. Although laparoscopic
surgery was performed in approximately 38% of
women diagnosed with acute appendicitis between
the study dates, especially in recent years, it was
observed that open appendectomy was performed in
all pregnant patients. Examining the literature, it was
seen that similar results are given in small centers, in
accordance with the data in the present study (9, 18,



19). Laparoscopic surgery is more commonly used in
larger centers. However, it has been stated that as
the comorbidity and the gestational week increased,
the preference for open surgery increased in these
centers (20). In comprehensive meta-analyses, it was
shown that laparoscopic surgery did not increase
the risk of fetal loss and preterm labor, however,
decreased hospital stay and wound site infection rates
(7, 21). Similarly, in the guidelines of the Society of
American Gastrointestinal and Endoscopic Surgeons,
it has been stated that laparoscopic appendectomy
can be performed safely during all gestational weeks
(22). Non-operative anti-biotherapy treatment of
AA in the general population has become a new
area of interest in recent years. Despite the 39%
recurrence rate in 5 years, it has been suggested that
an alternative treatment to surgical treatment can be
used in simple non-pregnant AA patients (23). The
data in the literature on nonoperative treatment in
pregnant women are limited. Liu et al. treated 34 of
54 pregnant patients with AA non-operatively, and 20
surgically. The researchers have suggested that non-
operative treatment is a safe and effective treatment
with low recurrence rates (8.8%) in all trimesters (6).
There is no study on these cases in Turkey. In the
present study, surgery was applied to all cases and
spinal anesthesia was the most preferred method.

It has been known that most of the drugs used in
general anesthesia pass to the placenta. Some side
effects found in animal experiments were not detected
in human studies. However, it has been suggested
that general anesthesia causes a slight increase in
the risk of preterm labor and miscarriage (24). Since
midazolam, propofol and some inhaler substances
used in general anesthesia may have a negative effect
on fetal brain development, it has been recommended
that the fetal exposure should be kept at a minimum
level and the surgical procedure should not exceed
three hours (25). In the present study, it was seen
that spinal anesthesia was preferred in 6.1% of non-
pregnant patients, while 77.8% of pregnant patients.
These rates were higher than those reported in the
literature (9, 18, 19). This may be due to the defensive
approach of anesthesiologists and surgeons.

The most important limitation of this study, which is
important in terms of revealing the experience of a
secondary hospital in Turkey, was the low number of
cases and the fact that it was a retrospective study.

Conclusion

As a result, AA is a condition that can be difficult
for general surgeons to diagnose and treat during

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

pregnancy. One should be careful while approaching
these cases, especially in diagnostic evaluations.
Provided that a multidisciplinary approach was
adopted in the management of cases, surgical
treatment can be applied safely in public secondary
hospitals.
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