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BACKGROUND: Acute appendicitis is the most common cause of an acute abdomen in
pregnancy, but there is a wide differential diagnosis which should be considered. Appendicitis is
estimated to occur in 1 in 1500 pregnancies. The goal of this study is to evaluate clinical

presentation and factors associated with complications of appendicitis during pregnancy.

METHODS: Records of patients with the clinical diagnosis of appendicitis in pregnancy, over a
period of 5 years between 1% of January 2000 and 31° December 2004, were reviewed.
Demographic, clinical, and paraclinical data were collected. Multivariate analysis was carried

out by logistical regression.

RESULTS: Twenty eight consecutive cases were reviewed Eleven (39%) in first, 6 (22%) in
second and 11(39%) in third trimester. The mean age was thirty years old. Fifieen (54%) had
noncomplicated appendicitis, 4 (14%) had complicated appendicitis, and 9 (32%) had negative
exploration. The obstetric morbidity following appendectomy included 2 (18%) spontaneous
abortion in the patients operated upon in the 1% trimester but none in the second trimester.

Furthermore, 27%f the cases operated upon in the third trimester went in labor before discharge.
CONCLUSIONS: In pregnancy a high clinical suspicion is necessary to make the diagnosis.
Ultra-sound is not reliable beyond the 2™ trimester. If appendicitis is strongly suspected there

should be no delay in surgical interference.

Keywords: appendicitis, pregnancy, fetal outcome.
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Introduction:

The lifetime risk of developing appendicitis has been estimated to be 6-9%. In 1849, the
first case of appendicitis during pregnancy was reported in the medical literature’. Acute
appendicitis has traditionally been a clinical diagnosis and remains so to this day.*” Acute
appendicitis is the most common non gynecological cause of an acute abdomen in pregnancy,
but there is a wide differential diagnosis which should be considered.>"'. Appendicitis is
estimated to occur in 1 in 1500 pregnancies’®. Early diagnosis is difficult as features, such as
nausea, vomiting and leucocytosis are present in many normal pregnancies. Delay in diagnosis
of acute appendicitis increases the risk of morbidity and mortality for the patient and the fetus.

Surgical exploration itself is not without risk®.
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METHODS:

The operating room registry was examined for all cases of appendicitis with pregnancy
that had been performed during 3 years period between 1% of January,2000 and 319 of
December 2004. A total of 28 patients were identified. The files were retrieved and examined
for the following data: patient’s age, gestational stage at presentation, gastro-intestinal
symptoms, clinical signs (temperature, pulse, abdominal wall rigidity, right iliac fossa rebound
tenderness and rectal pain) and white blood cell count. The result of ultrasonography, if done,
Was obtained. According to the operative finding and pathology report the status of the appendix
was divided into noncomplicated (inflamed, gangrenous without perforation), complicated
(perforation, abscess, peritonitis), and normal. The rate of fetal loss in the 1% trimester and early
second trimester (miscarriage) was examined in relation to the histo-pathology finding whether
inflamed or normal appendix. The gestational age was defined as follows: first trimester, upto
and inclu&ing the 12™ week of pregnancy, second trimester, between the 13" and 28" week

inclusive, and third trimester (beyond the 29th week).
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RESULTS:

The mean age was thirty years old with standard deviation of 7.2. The gestational age

distribution was as follow: 11(39%) 1* trimester 6(22%) 2™ trimester and 1 1(39%) 3™ trimester.
Fifteen (54%) had noncomplicated appendicitis, 4 (14%) had complicated appendicitis, and 9
(32%) had negative exploration (normal appendix). The commonest site for abdominal pain was
right iliac fossa in all the three trimesters. The relation between clinical factors and ultrasound in
each of the three trimesters is shown in table 1. As regard the clinical symptoms and signs, the
commonest site for abdominal pain was in the right iliac fossa. The relation between clinical
factors and histopathology is shown in table 2.
Multivariate analysis was carried out by logistical regression and we found that there is
statistically significant relationship between both W.B.C > 15 (p value= 0.004) , fever (p value=
0.008) and positive histo-pathology of the appendix. The relation between ultra-sound in all the
three trimesters and the histo-pathology is shown in table 3.

The sensitivity of the ultra-sound was 79% while specificity 44% and the positive
likelihood ratio was 1.42 and the negative likelihood ratio was 0.47. The ultra-sound sensitivity
in the 1% trimester is 87% while specificity is 33% and in the 3" trimester the sensitivity dropped
to 57% while specificity increased up to 75%. There was 2 Cases of miscarriage following
appendectomy. Of those one had inflamed appendix and the other the appendix was normal.

No statistically significant relationship between obstetric complication {(miscarriage and
premature labour) and positive histo-pathology of the appendix as p value= 0.528 so the

complications might be related to operative trauma rather than the inflammatory process.
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Discussion:

The pregnant patient with appendicitis presents a unique challenge to both surgeon and
gynecologist. Appendicitis during pregnancy is associated with significant morbidity and
mortality if not promptly identified and treated. >'°

The clinical accuracy of diagnosing acute appendicitis ranges from 70% to 87%'%.
Published negative appendectomy rates range from 9% to 40%"°, with the highest rates in women
of childbearing age. Adolescents have a higher risk of appendicitis in pregnancy than other age
groups”. Acute appendicitis developing in pregnancy produces significant diagnostic and
therapeutic dilemmas.'*'* Symptoms may mimic those of normal or abnormal pregnancy. Signs
are often altered, obscured or absent. Investigations are complicated by the normal changes
during pregnancy that resemble disease or produce changes iﬁ reference ranges. The risks to the
fetus of ionising radiation, analgesics, antibiotics and anaesthetics must all be borne in mind.
Treatment may be limited by the need to avoid or minimise surgery. All of these factors can lead
to delays in diagnosis and treatment for some severe intra-abdominal emergencies, which can
pose significant threat to both mother and fetus'""”. The gravid uterus, stretching the anterior
abdominal wall, prevents direct peritoneal irritation, thus concealing the classical signs of
localized peritonitis as well as preventing the greater omentum from reaching, and perhaps
containing, areas of inflammation.*'® Classical teaching holds that the appendix migrates toward
the right upper quadrant during pregnancy as it is displaced by the enlarging uterus. This was
based on Baer’s series of barium enemas in pregnant women reported in 1932'7 which proved to

5,16

be false Right lower quadrant pain was the most commonly presenting symptom  in

22(78.6%) regardless of gestational age, and the condition occurred in all trimesters of

pregnancy as in other studies.”!>1618.19

Clinical examination has limitations in confirming the
diagnosis; fever and rebound tenderness are variable features in our study fever was in 25(89%)
while rebound tenderness in 26(93%). In some studies less than half of patients with proven
appendicitis in pregnancy had rebound or tenderness on rectal examination. The white cell count
is thought to be unhelpful due to the relative leucocytosis of pregnancy’ but in our study there is
statistically significant relationship between W.B.C > 15 {p value= 0.004) and positive histo-
pathology of the appendix.  Urinalysis may also be misleading as haematuria and leucocytosis
are present in many conditions. Even proof of bacteriuria is often nondiagnostic due to the rate
of asymptomatic bacteriuria in the pregnant and non-pregnant population being around 5-10%'
These diagnostic difficulties can lead to delay and progression of the underlying disease.
Ultrasound has been shown to be very sensitive in the diagnosis of appendicitis, up 1o 86% in

the nonpregnant population’. This combined with its safety in obstetric practice make it the
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modality of choice in the investigation of possible appendicitis in pregnancy. Series have shown
that graded compression ultrasound has a high sensitivity and specificity for appendicitis in the
first and second trimesters but is technically difficult in later gestation®?'. The sensitivity of
ultra-sound in our study was 79%. The value of using helical computed tomography is
questionable.>? The difficulty in diagnosis and the reluctance to operate in pregnancy can lead
to a significant delay in treatment. Traditional surgical teaching suggests that any abdominal
surgery during the first trimester of pregnancy is fraught with fetal loss while intervention in the
third trimester is associated with preterm deliver®.

Several series have shown that early intervention avoids morbidity and mortality’.

Complications from appendicitis that occur during pregnancy inchude preterm labor, increased
maternal morbidity, and early fetal delivery or fetal loss. A perforated appendix often leads to
uterine contractions and premature labor. However, the use of tocolytics prior to surgery is not
recommended for prophylactic use primarily due to the potential risk of fluid overload that can
result in pulmonary edema and adult respiratory distress syndrome with use of tocolytics™. The
fetal loss rate in perforated appendicitis rises sharply from 1.5% to as high as 36%'". Acute
appendicitis can cause premature labor pains, especially if the appendix is perforated, which
occurs in 14% in our study but was up to 80% in other studies”'®. Appendiceal rupture has been
reported to occur twice as often in the third trimester (69%) as it does in the first and second
trimesters (31%)>.
There is an increased risk of delivery the week following surgery when performed after 23
weeks; gestation'”. Spontaneous abortion rate in the first trimester was 18% compared with none
in the second. Furthermore, 27%f the cases reported in the third trimester resulted in premature
labor which is similar to other studies™*'%2%,

In a related study of nonobstetric operations, preterm delivery was noted to be higher
with third trimester surgical manipulation. Within 2 weeks of the operation, the rate was 25% in
the third trimester compared with 8% in the second trimester2.

The management of appendicitis during pregnancy is a surgical emergency, and
perforated appendicitis is the number one surgical cause of fetal loss during pregnancy™. For
this reason, pregnancy should not delay the surgical treatment of appendicitis. Time has not
changed the adage that the mortality of appendicitis complicating pregnancy is the mortality of
delay.

The decision to operate in suspected appendicitis in pregnancy must be made bearing in
mind the consequences of defayed treatment. Close consultation should take place between the

involved specialities (surgery, obstetrics, anaesthetics and neonatology). Surgical exploration
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itself is not without risk as pre-term labour occurs in 9% of negative laparatomy while in other
series uptol5%?°. Intra-operative considerations must include shight left positioning of the patient
and minimal uterine manipulation. Operative approach depends on surgical preference. Both
open (68%) and laparoscopic (32%) appendicectomy have been utilized with success 2.
Despite new adjuncts in the evaluation the patients with a suspected diagnosis of appendicitis
(ultrasonography, computerized tomography, laparoscopy), there was no difference in
perforation or negative appendectomy rates”.

Most of the larger series of appendectomies during pregnancy have a negative

23,26

laparotomy rate between 14 and 43%. and it was 32% in our series.
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Conclusions:

It is very important to diagnose appendicitis in pregnant women because this life-
threatening condition for the mother may also affect the fetus by causing preterm labor and
delivery. It can be concluded that a high clinical suspicion is necessary to make the best
diagnosis. The management of appendicitis during pregnancy is a surgical emergency, and
perforated appendicitis is the number-one surgical cause of fetal loss during pregnancy. For this

reason, pregnancy should not delay the surgical treatment of appendicitis.
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Table 1 Relation between the three trimesters and clinical findings and ultra-sound.

clinical St "y .
findings and 1™ trimester 2% trimester | 3™ trimester
ultra-sound

Right iliac 11 3 8
fossa pain

rigidity 3 3 6

Rebound 10 6 10
tenderness
Ultra-sound 9 6 5

12
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Table2 Relation between clinical factors and histopathology
Histopathology Fever Pain in the right Duration of Rebound W.B.C >15
iliac fossa pain>8h tenderness
Inflamed appendix
19 (68%) 19 (76%}) 15 (68%) 15 (75%) 17 (65%) 15 (88%)
Normal appendix
9 (32%) 6 (24%) 7 (32%) 5 (25%) 9 (35%) 2 (12%)
Total 28 (160%) 25 (100%) 22 (160%) 20 (100%) 26 (100%) 17 (100%)
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Table 3 Relation between ultra-sound in ajl the three trimesters and the histo-pathology

14

Ultra-sound Histo-pathology Histo-pathology Total
inflamed appendix | normal appendix
Positive 15 5 20
negative 4 4 8
Total 19 9 28




