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INTRODUCTION  
Acute appendicitis is the most common general surgical problem 
encountered during pregnancy. The diagnosis is particularly 
challenging during pregnancy because of the relatively high 
prevalence of abdominal/gastrointestinal discomfort, non-classical 
clinical presentation and the complications of a perforated 
appendicitis,  anatomic changes related to the enlarged uterus, and the 
physiologic leukocytosis of pregnancy. Appendiceal rupture occurs 
more frequently in pregnant women, especially in the third trimester 
and   possibly because carries a high rate of maternal and fetal Death,
these challenges and reluctance to operate on pregnant women delay 
diagnosis and treatment . Thus, achieving an accurate diagnosis and 
starting early treatment are crucial to prevent complications. This 
article reviews the epidemiology, clinical diagnosis, investigations, 
complications and treatment of acute appendicitis in pregnancy. 

EPIDEMIOLOGY  
Acute appendicitis is suspected in 1/600 to 1/1000 pregnancies and 
conrmed in 1/800 to 1/1500 pregnancies . In a case control study of 
53,000 women undergoing appendectomy, pregnant women were less 
likely to have appendicitis than age-matched, nonpregnant women . 
The incidence of appendicitis was slightly higher in the second 
trimester than in the rst and third trimesters or postpartum. Acute 
appendicitis can occur at any time during pregnancy, although it occurs 
most often during the second trimester (45%) and 30% during the rst 
trimester and the remaining 25% in the third trimester . The overall 
incidence being 0.15 to 2.10 per 1000 pregnancies.,  In addition, cohort 
study of over 350,000 pregnancies reported that the rate of acute 
appendicitis was 35 percent lower during the antepartum period than 
the time outside of pregnancy. Maternal deaths are rare in cases of 
simple appendicitis but increases to 2% with advanced pregnancy and 
perforated appendicitis while fetal mortality ranges from 0-1.5% in 
cases of simple appendicitis to 2035% in perforated appendicitis.5 

 This study reported the lowest rates of appendicitis during the third 
trimester . For women aged 15 to 34 years, there was no increased risk 
in postpartum appendicitis compared with the time outside of 
pregnancy. In contrast, an 84 percent increased risk of postpartum 
appendicitis was reported for women older than 35 years. 

CLINICAL features 
— In the "classic" presentation, the patient describes the onset of 
abdominal pain as the rst symptom. The pain is periumbilical initially 
and then migrates to the right lower quadrant as the inammatory 
process progresses . Anorexia, nausea and vomiting, if present, follow 
the onset of pain. Fever up to 101.0ºF (38.3ºC) and leukocytosis 
develop later. 

However, many patients have a nonclassical presentation, with 

symptoms such as heartburn, bowel irregularity, atulence, malaise, or 
diarrhea. If the appendix is retrocecal, patients often complain of a dull 
ache in the right lower quadrant rather than localized tenderness. 
Rectal or vaginal examination in such patients is more likely to elicit 
pain than abdominal examination. A pelvic appendix can cause 
tenderness below McBurney's point (described below); these patients 
often complain of urinary frequency and dysuria or rectal symptoms, 
such as tenesmus and diarrhea. The spectrum of clinical and laboratory 
ndings associated with acute appendicitis is described in detail 
separately Generally, the diagnosis of acute appendicitis is a clinical 
one based on a thorough history and clinical examination. However, it 
may be difcult to diagnose in pregnant women due to the 
physiological and anatomical changes that occur during pregnancy. 
This is because the symptoms such as nausea, vomiting, anorexia, and 
abdominal discomfort are similar to those of pregnancy itself. Also, the 
appendix is superiorly and laterally displaced by the enlarging uterus, 
thus, pushing it away from Mc Burney's point. Clinical studies have 
shown that 84% of pregnant women presenting with appendicitis have 
pain at the right lower quadrant though it is reported that the appendix 
can also be displaced into the right upper quadrant.
 
In addition to this, rebound tenderness and guarding of the abdominal 
wall are less commonly elicited during examination due to the laxity of 
the abdominal wall muscles during pregnancy; whereas a positive 
classical obturator, psoas and Rovsing signs are  encountered in less 
than one-third of patients.1 Fever, hypotension, and tachycardia are 
also unreliable and may not be present during pregnancy. 

DIFFERENTIAL DIAGNOSIS 
Both obstetrical or gynaecological conditions and non-obstetrical or 
non-gynaecological conditions may present with abdominal pain and 
can mimic appendicitis. The following are possible differential 
diagnoses: 

INVESTIGATION-----  
Blood tests, particularly the white blood cell count (WBC) is usually 
done to conrm or exclude the suspected appendicitis in patients with 
right lower quadrant pain. However, it may not be helpful and reliable 
in pregnant women as leukocytosis (WBC count as high as 16000/µL) 
and bandemia (immature WBC) are normal physiological alterations 
during pregnancy. Furthermore, not all pregnant women with 
appendicitis have leukocytosis.6 C-reactive protein (CRP) can also be 
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used but is unreliable. Diagnostic imaging may be considered in 
doubtful cases.                                                                             

Ultrasonography (USG) -----has been used for investigation of right 
lower quadrant pain in gynaecological patients for many decades. It 
can also visualize the inamed appendix. Some of the features noted 
during ultrasonography are: appendix measures more than six mm or 
more in diameter, thickening of the appendiceal wall, and presence of 
peri-appendiceal uid or faecolith. The USG is therefore a very useful 
tool to diagnose appendicitis in pregnancy due to its high sensitivity 
(75-90%) and specicity (75-100%),7 is relatively cheap, fast and 
noninvasive.8 However, as the pregnancy advances, the diagnosis 
becomes more difcult because of the shift in the position of the 
appendix. 

CT SCAN ----In the West, helical computed tomography scanning (CT 
scan) is becoming popular as a tool to diagnose appendicitis because of 
its accuracy, but it is denitely contraindicated in pregnancy especially 
in the rst trimester because of the radiation exposure.                                                               
MRI  - Another imaging tool that is useful to diagnose appendicitis is 
the magnetic resonance (MRI). A report in the United States proved a 
denitive diagnosis of perforated appendicitis in a second-trimester 
pregnant woman but the long-term effects of the static magnetic eld 
to the fetus is still not known.7 

COMPLICATION------ 
In acute appendicitis, the most severe complication is perforation of 
the appendix. In pregnancy, the percentage of perforated appendix can 
be as high as 43%, compared to 19% in the general population.The risk 
of perforation also increases with gestational age, in which the 
incidence of perforated appendix is highest during third trimester. 

Perforation of the appendix causes escape of its contents into the 
abdominal cavity. This can lead to peritonitis, miscarriage, preterm 
labor and fetal or maternal death.According to various studies, 
perforated appendix increases the rate of preterm contraction and 
preterm labor.16 However, the risk of preterm labor is highest in the 
rst week after surgery5 and suggests that preterm contraction can be a 
result of both the appendicitis itself and the complications of surgery. 
For the fetus, appendicitis is associated with a fetal loss risk of 1.5% to 
9%, however the risk increases up to 35% after perforation. Maternal 
mortality has also been reported; however, the rates are much lower, 
ranging from 0 to 2%. 
 
TREATMENT---- 
As soon as acute appendicitis is diagnosed, early surgical intervention 
is recommended. Studies have shown that surgery within 24 hours has 
a relatively lower rate of appendix perforation. After 36 hours of onset 
of symptoms the rate of perforation is between 16% and 36%. It was 
also noticed that the risk of perforation increases 5% for every 
subsequent 12-hour period. Therefore, once the diagnosis of acute 
appendicitis is made, appendectomy should be carried out 
immediately. Most patients are given broadspectrum antibiotics 
preoperatively, which are proven to decrease postoperative wound 
infection and abscess formation. Due to the potential risk of 
teratogenesis, the second generation cephalosporins are normally used 
before operation. Besides being used as prophylaxis, it is also used in 
treatment of perforation, peritonitis and gangrenous appendix. 
Cephalosporins are used in combination with metronidazole in 
complicated perforated appendicitis.To relieve the symptoms, 
analgesics and tocolytic agents are used occasionally.6 Like antibiotic, 
the concern of analgesic usage is a risk of teratogenesis. Furthermore, 
it may also cloud the clinical picture and lead to a wrong diagnosis.25 
Tocolytic agents are used to prevent uterine irritation. However, its 
effectiveness has not been proven.15,18 SURGERY Open surgery and 
laparoscopy are surgical techniques used in treating appendicitis. The 
appendix is accessed through an open Lanz incision, which is typically 
made through McBurney's point.26 This method has the main 
advantage of better visualization of the peritoneum, shorter operating 
time, less exposure of the fetus to carbon dioxide, less risk of a 
pneumoperitoneum and lower costs. As the exposure of carbon dioxide 
is less in open surgery than in laparoscopy and the long-term effects of 
the exposure to the gas are not certain, open surgery is believed to be 
better and generally preferred over the laparoscopic method in the late 
second and third trimester. 

Although laparoscopy was initially contraindicated in pregnancy, 
recent studies have shown that it is well tolerated by mother and fetus 

throughout the period of pregnancy. The main concern of the 
laparoscopic method is the use of carbon dioxide to create a 
pneumoperitoneum. This exposes the fetus to carbon dioxide, 
increases intra abdominal pressure, which can lead to preterm labor, 
decrease uterine blood ow and cause fetal acidosis. The placing of a 
primary port or Veress needle can also injure the fetus and cause a 
pneumoamnion.However, due to recent advances in laparoscopic 
technique, there are a few advantages of laparoscopy over open 
surgery. Among them are a decrease incidence of wound infection, less 
postoperative pain, less narcotic use and a lower risk of ileus.3 Studies 
have also shown that it is associated with a reduced hospital stay, early 
mobilization, reduced risk of thromboembolism, reduce the risk of an 
incisional hernia and less fetal depression secondary to pain and 
narcotic use.6 

CONCLUSION— 
Acute appendicitis is a common cause of an acute abdomen in a 
pregnant patient. Due to the potential harm to the fetus and mother, 
appendicitis must be ruled out in any pregnant women presenting with 
an episode of abdominal pain. The diagnosis of appendicitis in 
pregnancy is mainly clinical. Therefore, it requires high level of 
suspicion, skills and experience. Several investigations can assist in 
diagnosis. Early diagnosis and management must be made to avoid 
complications. Surgery remains the mainstay of treatment in acute 
appendicitis regardless of the choice of surgical techniques. 

REFERENCES 
1.  Wijesuriya LI. Imaging as an aid to the diagnosis of acute appendicitis. Malaysian Fam 

Physician. 2007; 2:106-9. 
2 Guttman R, Goldman RD, Koren G. Appendicitis during pregnancy. Can Fam Physician 

2004; 50:355-7 
3 Anderson REB, Lambe M. Incidence of appendicitis during pregnancy. Int J Epidemiol 

2001; 30: 1281-5 
4 Borst AR. Acute appendicitis: Pregnancy complicates this diagnosis. JAAPA 2007; 

20:36-41.             
5  Humes DJ, Simpson J. Acute appendicitis.Med J 2006; 333:530-4. 
6 Pastore PA, Loomis DM, Sauret J. Appendicitis in pregnancy. J Am Board Fam Med 

2006; 19:621-6. 
7 Weiss CR, Macura KJ. Diagnosis of ruptured appendicitis: Role of magnetic resonance 

imaging. J    Wom Imag 2003;5:192-8. 
8 Bezjian AA. Pelvic masses in pregnancy. Clin Obstet Gynecol 1984; 27:402-15 
9 Somani RA, Kaban G, Cuddington G, McArthur R. Appendicitis in pregnancy: A rare 

presentation. CMAJ 2003; 168:1020. 
10 Tracey M, Fketcher HS. Appendicitis in pregnancy. Am Surg 2000; 66:555-9. 
11 Ueberrueck T, Koch A, Meyer L, et al. Ninety-four appendectomies for suspected acute 

appendicitis during pregnancy. World J Surg 2004; 28:508-11. 
12 Hardin DM Jr. Acute appendicitis: Review and update. Am Fam Physician 1999; 

60:2027-34. 
13 Curet MJ. Special problems in laparoscopic surgery in pregnancy. Anesthesiol Clin 

North America 2001; 19:57-67 
14 Al-Mulhim AA. Acute appendicitis in pregnancy: A review of 52 cases. Int Surg 1996; 

81:295-7. 
15 Tamir IL, Bongard FS, Kelin SR. Acute appendicitis in pregnant patient. Am J Surg 

1990; 160:571-61. 
16 Bickell NA, Aufses AH Jr, Rojas M, Bodian C. How time affects the risk of rupture in 

appendicitis. J Am Coll Surg 2006; 202:401. 
17 Weingold AB. Appendicitis in pregnancy. Clin Obstet Gynecol 1983; 26:801. 
18 Mourad J, Elliott JP, Erickson L, Lisboa L. Appendicitis in pregnancy: new information 

that contradicts long-held clinical beliefs. Am J Obstet Gynecol 2000; 182:1027. 
19 Abbasi N, Patenaude V, Abenhaim HA. Management and outcomes of acute 

appendicitis in pregnancy-population-based study of over 7000 cases. BJOG 2014; 
121:1509. 

20 Andersson RE, Lambe M. Incidence of appendicitis during pregnancy. Int J Epidemiol 
2001; 30:12.81 

21 Zingone F, Sultan AA, Humes DJ, West J. Risk of acute appendicitis in and around 
pregnancy: a population-based cohort study from England. Ann Surg 2015; 261:332. 

22  Lee SL, Walsh AJ, Ho HS. Computed tomography and ultrasonography do not improve 
and may delay the diagnosis and treatment of acute appendicitis. Arch Surg 2001; 
136:556. 

23 Birnbaum BA, Wilson SR. Appendicitis at the millennium. Radiology 2000; 215:337. 
24 Richards C, Daya S. Diagnosis of acute appendicitis in pregnancy. Can J Surg 1989; 

32:358. 
25  Chung CH, Ng CP, Lai KK. Delays by patients, emergency physicians, and surgeons in 

the management of acute appendicitis: retrospective study. Hong Kong Med J 2000; 
6:254. 

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

International Journal of Scientific Research 43


