Acute appendicitis in pregnancy: clinical presentation and outcome of pregnancy.
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Abstract

Objective: The aim of this study was to investigate the clinical presentation, management, and main outcomes of acute appendicitis in pregnancy; appendiceal perforation, preterm labor, fetal loss.

Patients and methods: The medical files of pregnant women attending the emergency unit of Sohag University Hospital during the period from January 1999 to November 2007 were retrospectively reviewed for personal data, signs and symptoms on presentation, duration of symptoms, length of time from admission to operation, histological diagnosis, complications including preterm labor and appendiceal rupture, maternal and fetal mortality.
Results: The incidence of appendicitis in pregnancy was one in 822 pregnancies; the frequency of appendicitis was higher in the second trimester. The preoperative diagnosis was correct in (71.43%) of cases. The most common presenting symptom was right lower quadrant pain (92.86%) followed by nausea and vomiting (53.57%). Body temperature and leukocytic count were not helpful in establishing the correct diagnosis. 2 patients (7.14%) aborted and 5 patients had preterm labor (17.86%). There were 4 fetal losses 2 in the first trimester, 2 in the second trimester. 3 of these were in patients with perforated appendices (1 in the first trimester, 2 in the second trimester). There was no maternal mortality in this series. Interval between symptom onset and operation was the only independent factor associated with perforation (p= 0.001, OR=1.15, 95% CI= 1.08-1.29). Advanced gestational age (p= 0.024, OR=1.132, 95% CI= 1.015-1.288), the Interval between symptom onset and operation (p= 0.008, OR=1.019, 95% CI= 1.006-1.043) and, presence of perforated appendix (p= 0.007, OR=1.008, 95% CI= 1.002-1.022) were the variables associated with preterm labor.

Conclusion: The most common presenting symptom was right lower quadrant pain in all trimesters of pregnancy. Temperature and leukocytic count are not clear indicators of acute appendicitis in pregnancy. Interval between symptom onset and operation was the only factor associated with the risk of perforation, while, advanced gestational age, Interval between symptom onset and operation and presence of perforated appendix were the variables associated with the risk of preterm labor.

Introduction

Acute appendicitis is the most common non obstetric surgical emergency during pregnancy (Melnick et al, 2004), and (Mazz and Källén, 1991). Acute appendicitis in pregnancy rates have been quoted from 1 in 10,000 to 1 in 300 with an average rate of 1 in 500 pregnancies (Diane, 2003) and (Fallon et al, 1995). Authors have reported variable percentages for frequency throughout pregnancy; some have shown it is more frequent during the first and second trimesters and it is rare in the last weeks of pregnancy (Paulson et al, 2003), while others have reported that it occurs equally in all trimesters (Cunningham and Williams, 1997). Adolescents have higher risk of appendicitis in pregnancy than other age groups (Mazz and Källén, 1991). The accurate clinical diagnosis of acute appendicitis during pregnancy is difficult especially if close to term, probably because of progressive upward and lateral migration of the appendix from the right lower quadrant (Schwartz, 1994), also anorexia, nausea and vomiting that accompany normal pregnancy are common symptoms of appendicitis. In addition other diseases may be confused with appendicitis, such as pyelonephritis, renal colic, placental abruption, and degeneration of uterine myoma. Leukocytosis may not be helpful in diagnosis due to physiological leukocytosis of pregnancy, but may be of value if elevation of leukocytes occurs within a short period of time or with a left shift (Schwartz, 1994). 

As the appendix is pushed progressively higher by the growing uterus, containment of infection by the omentum becomes increasingly unlikely, and appendiceal rupture is more likely causing generalized peritonitis. In the report by Tracy and Fletcher (2000) over half of the pregnant women had perforated appendicitis.

Acute Appendicitis increases the likelihood of abortion or preterm labor especially if there is peritonitis. Acute appendicitis in pregnancy is also associated with higher complication rate, and increased rates of fetal and maternal mortality (Somani et al, 2003). Acute Appendicitis in late pregnancy may have the worst prognosis, and in some reports the maternal mortality approached 5% (Sharp, 1994), increased fetal and maternal morbidity and mortality is invariably due to surgical delay. The outcome may be improved if proper diagnosis and surgical intervention combined with obstetric care are offered early in the course of the disease (Sharp, 1994). Operation if done too early reduces the number of perforations on the expense of increasing the number of unnecessary operations, meanwhile too much delayed operations increase the number of perforated appendices (DeSantis and Lockrow, 1999) and (Yilmaz et al, 2007).

Patients and methods:


The medical files of pregnant women attending the emergency unit of Sohag University Hospital during the period from January 1999 to November 2007 were reviewed for the following data: age, gestational age, signs and symptoms on presentation, duration of symptoms, investigations done, length of time from admission to operation, surgical findings, histological diagnosis, complications including preterm labor and appendiceal rupture, and, maternal and fetal mortality.

The SPSS 12.0 for windows (SPSS, Inc., Chicago, IL, USA) was used for analysis of data. Quantitative data were expressed as means ± SD. Differences in continuous variables were assessed by the Mann-Whitney U-test or Student's-test. Differences in categorical variables were assessed by the Fisher’s exact test and the chi-square test with Yate’s correction. P<0.05 was considered statistically significant. To estimate the independent contribution of each variable in the development of perforation and preterm labor, a stepwise binary logistic regression analysis model was applied. All variables that were significant at p<0.05 in the univariate analysis were considered for the model and odds ratio were calculated for each variable. 
Results:


A total number of 16448 pregnant women were admitted in the emergency unit of Sohag University Hospital during the study period. The number of patients taken to the operative theatre with the diagnosis of acute appendicitis with pregnancy was 28. In 20 (71.43%) patients the operative findings and histological examination supported the clinical diagnosis of acute appendicitis whereas in 8 (28.57%) patients the results of the laparotomy and histological examination were negative, with an incidence of acute appendicitis of 1 in 822 pregnancies. The mean age of pregnant women with acute appendicitis was 23.64 ± 7.18 years (range 15-42 years). 7 (25%) patients were in the first trimester, 16 (57.14%) patients were in the second trimester and 5 (17.86%) patients were in the third trimester. The most common presenting symptom was right lower quadrant pain (present in 26 patients 92.86%) followed by nausea and vomiting (present in 15 patients 53.57%). The duration of symptoms ranged from 8 – 60 hours, with a mean duration of 23.35 ± 10.26 hours. Abdominal tenderness was found in all cases. 17 (60.71%) cases had only tenderness in the right lower quadrant of the abdomen, 6 (21.43%) patients had rebound tenderness and 5 (17.86%) patients had rebound tenderness and guarding. Leukocytic count of >16,000/mm3 was found in 11 patients (39.29%), 6 of these patients had perforated appendix at time of exploration, the mean leukocytic count in patients with histologically proven  appendicitis was 17,800/mm3 (11,400-20,500/mm3) compared with 13,200/mm3 (8,600-16,100/mm3) for those patients with normal histological findings (P<0.05). 10 patients (35.71%) had body temperature >37.5°C, and in cases with perforated appendicitis only two cases had a temperature of > 37.5 °C. The mean body temperature on admission in patients with histologically proven  appendicitis was 37.8°C (37.1-38.9°C) compared with 37.6°C (37.2-38.2°C) for those patients with normal histological findings (P>0.05). Leukocyturia and bacteruria were found in 6 patients (21.43%) and 10 patients (35.71%) respectively.

23 patients (82.14%) had operation within 12 hours after admission. 3 patients (10.71%), two of whom were in the 2nd trimester and one in the 1st trimester had operation within 12-24 hours. 2 patients (7.14%), both of whom were in the 2nd trimester had operation after 24 hours. The delay was due to mistakes in diagnosis of acute appendicitis with pregnancy. Perforated appendix was found in 6 patients (21.43%), 2 patients in the first trimester (7.14%), and 4 patients in the second trimester (14.29%). Wound infection in 8 patients (28.57%), 5 of them (17.86%) had perforated appendices. Abortion or preterm labor in 7 patients (25%), 5 of them (17.86%) had perforated appendices. There were 4 fetal losses 2 in the first trimester, 2 in the second trimester. 3 of these were in patients with perforated appendices (1 in the first trimester, 2 in the second trimester). There was no maternal mortality among the study cases.

There was a statistically significant difference in the rate of complications between patients with perforated and non perforated appendix (55.55:% among patients with perforated appendix versus 26.32% patients with non perforated appendix. P<0.05).

Univariate analysis showed the variables Interval between symptom onset and operation (38.75±9.52 vs. 11.13±6.46, p< 0.01), and leukocytic count (196349 ± 6320 vs. 14130 ± 4568, p< 0.05) are associated with the risk of perforation. However, Binary logistic regression analysis showed that the Interval between symptom onset and operation was the only independent factor associated with perforation (p= 0.001, OR=1.15, 95% CI= 1.08-1.29) (table 2).

Uterine contractions occurred in 13 (46.42%) patients; 3 (10.71%) of whom were in the third trimester. All these patients received tocolytic agents. Preterm labor occurred in 5 (17.85%) patients. Univariate analysis showed 4 variables to be associated with preterm labor; gestational age (33.52±3.25 vs. 24.36±5.46, p <0.05), interval between symptom onset and operation (35.18±8.76 vs. 13.26±5.89, p <0.01), leukocytic count (18864 ± 7659 vs. 13850 ± 3265,  p <0.05), and presence of perforated appendix (80% vs. 8.69%,  p <0.01). However, Binary logistic regression analysis showed that gestational age (p= 0.024, OR=1.132, 95% CI= 1.015-1.288), the Interval between symptom onset and operation (p= 0.008, OR=1.019, 95% CI= 1.006-1.043) and, presence of perforated appendix (p= 0.007, OR=1.008, 95% CI= 1.002-1.022) were the variables associated with preterm labor. (Table 3). 

Discussion: 

Acute appendicitis is the commonest non gynecological surgical problem occurring during pregnancy (McGee, 1989). In the present study we found an incidence of acute appendicitis during pregnancy of 1 in 822 pregnancies, in accordance with the work of Babaknia et al (1977), who reviewed nine studies including 504,000 births found a range of one in 705-2700 pregnancies. The mean age in our study was 23.64 ± 7.18 years, which was consistent with that reported in other studies (Halvorsen et al, 1992) and (Andersen and Nielsen, 1999). In this study there was a preponderance of appendicitis in the second trimester (57.14%), followed by the first trimester (25%) and then the third trimester (17.86%), many studies support our findings   (Paulson et al, 2003) and (Fallon et al, 1995), although, larger series indicated an equal distribution throughout pregnancy (Babaknia et al, 1977). Due to difficulty in clinically diagnosing acute appendicitis, the negative laparotomy rate is much higher in the pregnant than the non-pregnant patients (Masters et al, 1984) and (Bailey et al, 1986). An accepted rate of normal appendices in non-pregnant patients undergoing laparotomy for suspected appendicitis is 15%. This has been much higher in pregnant patients, with larger series having a misdiagnosis rate between approximately 20% and 35% (Mazz and Källén, 1991). Similarly according to the study by (Masters et al, 1984) the rate of positive laparotomy was 81% and that of negative was 19%. In our study, we had (71.43%) positive laparotomy rate and (28.57%) negative laparotomy rate. This may be justified because of the grave consequences of missing the diagnosis; since, fetal loss increases from 3% - 5% of cases of acute appendicitis to 20% in cases with perforation and abscess formation (Mahmoodian, 1992). Two large institutional reviews (Allen et al, 1989) and (Kort et al, 1993) confirmed that intra abdominal surgery during pregnancy carries an acceptable risk to both the mother and the fetus and that complications are related to disease severity and operative delay rather than the operative procedure itself. The fetal mortality increases dramatically if perforation occurs or appendicular abscess develops. 
It has long been thought that as the uterus enlarges, the appendix moves upward and outward toward the right flank. Thus, the abdominal pain of appendicitis in pregnant women can be felt anywhere from the level of the umbilicus to the entire right upper quadrant. Contrary to the prior belief, right lower quadrant pain was the most commonly presenting symptom regardless of gestational age, and this occurred in all trimesters of pregnancy. A similar finding was reported by (Mourad et al, 2000) who reviewed 66.933 deliveries and found that, most women with appendicitis described their pain in the right lower quadrant of the abdomen during all three trimesters. This could be explained by the fact that, as the full thickness of the appendiceal wall becomes inflamed and necrotic, and the serosa is damaged, the somatic neurons are stimulated, which localizes the pain to the right lower quadrant. A process that appears to remain similar in pregnancy (DeVore, 1980).

In consistence with larger series (Babaknia et al, 1977), the body temperature was not helpful in establishing the diagnosis, nor in predicting perforation, since only (35.71%) of our cases had temperatures > 37.5°C, with or without perforation. It has been proposed that leukocytic count > 16,000/ml may predict appendicitis (Horowitz et al, 1985) and (Cunningham and WcGubbin, 1975). However, leukocytic count was not found to be helpful in establishing the diagnosis of acute appendicitis. We found 39.29:% of patients had leukocytic count > 16,000/ml.

In this series only 11 patients (39.25%) had rebound tenderness with or without guarding on admission and more than 60% of patients had mild tenderness alone. These findings were consistent with those of (Melnick et al, 2004), who reported that the findings of physical examination are less obvious during pregnancy and could explain long period of observation before surgery (17.86%). 

2 out of 7 patients in the first trimester (28.57%) aborted spontaneously after first trimester appendicectomy. Second trimester appendicectomy was followed by premature delivery in 5 out of 16 patients (31.25%), and no pregnancy complications were observed following third trimester appendicectomy. Similar findings have been reported by (Andersen and Nielsen, 1999). The overall fetal loss was 4/28 (14.29%), compared with 9% fetal losses among 333 cases in the series of Babaknia et al (1977). In our study, the rate of fetal loss among the cases with non perforated appendicitis was (4.55%), and increases to (50%) among the cases with perforated appendicitis. This was in consistence with (Babaknia et al 1977) who reported 1.5% fetal loss in cases with non perforated appendicitis and 35.7% in cases with perforated appendicitis.

Maternal mortality rate for acute appendicitis during pregnancy has declined from 40% in 1908 to 0.5% in 1977 (Babaknia, et al, 1977), and is rarely encountered today. This is in accordance with the results of this study, as there was no maternal mortality among the study cases.

In conclusion, the most common presenting symptom of acute appendicitis in pregnancy was right lower quadrant pain in all trimesters of pregnancy. Temperature elevation and leukocytic count are not clear indicators of acute appendicitis in pregnancy. Interval between symptom onset and operation was the only factor associated with the risk of perforation, while, advanced gestational age, Interval between symptom onset and operation and presence of perforated appendix were the variables associated with the risk of preterm labor.

Table (1): Symptoms, physical sings and laboratory findings in patients with acute appendicitis with pregnancy:

	
	Number
	%

	Symptoms:

Right lower quadrant pain

Diffuse abdominal pain

Nausea and vomiting

Dysurea

Back pain

Physical sings:

Tenderness alone

Rebound tenderness

Rebound tenderness and guarding

temperature > 37.5 C

tachycardia

WBCs:

>16,000/mm3
10,000-16,000/mm3
<10,000/mm3

urine analysis:

leukocyturia

bacteruria


	26

9

15

6

2

17

6

5

10

15

11

8

9

6

10
	92.86

32.14

53.57

21.43

7.14

60.71

21.43

17.86

35.71

53.57

39.29

28.57

32.14

21.43

35.71


Table (2): Factors associated with appendiceal perforation; univariate and multivariate analysis.

	variable
	Non perforated appendix

N = 22
	Perforated appendix

N = 6
	Univariate analysis (p)
	Binary logistic analysis  (p) & odds ratio (95% CI)

	Age in years (mean ± SD)

Gestational age in weeks (mean ± SD)

Interval between symptom onset and operation in hours (mean ± SD)

Leukocytic count (mm3) (mean ± SD)

Hematocrite (mean ± SD)

Abnormal urine analysis (frequency)
	22.91±8.12

21.48±6.51

11.13±6.46

14130 ±

4568

36.63±2.34

13
	23.15±7.55

22.95±7.86

38.75±9.52

196349 ±

6320

33.95±3.68

3
	NS

NS

<0.01**

<0.05*

NS

NS
	P  0.001

1.15 (1.08-1.29)  


P<0.05 is statistically significant SD = standard deviation CI = confidence interval
Table (3): Factors associated with preterm labor; univariate and multivariate analysis.

	variable
	Term labor

N = 21
	Preterm labor
N = 5
	Univariate analysis (p)
	Binary logistic analysis  (p) & odds ratio (95% CI)

	Age in years (mean ± SD)

Gestational age in weeks (mean ± SD)

Interval between symptom onset and operation in hours (mean ± SD)

Leukocytic count (mm3) (mean ± SD)

Hematocrite (mean ± SD)

Abnormal urine analysis (frequency)

Perforated appendix (frequency)


	21.38±6.52

24.36±5.46

13.26±5.89

13850 ±

3265

34.33±3.04

13

2


	20.61±5.22

33.52±3.25

35.18±8.76

18864 ±

7659

33.48±2.96

3

4


	NS

<0.05*

<0.01**

<0.05*

NS

NS

<0.01**


	P  0.024

1.132 (1.015-1.288)  

P  0.008

1.019 (1.006-1.043)  

P  0.007

1.008 (1.002-1.022)   


P<0.05 is statistically significant SD = standard deviation CI = confidence interval
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التهاب الزائدة الدودية الحاد أثناء الحمل: المشهد السريرى و ناتج الحمل

ياسر أحمد حلمى* - أشرف أحمد حلمى** - سمير أحمد عمار**

قسم التوليد و امراض النساء – كلية طب سوهاج *

قسم الجراحة العامة – كلية طب أسيوط**

أجريت هذه الدراسة الاسترجاعية للملفات السريرية ل 16448 مريضة أدخلن إلى وحدة الطوارئ بمستشفى سوهاج الجامعى فى الفترة من يناير 1999 حتى نوفمبر 2007 و قد شمل البحث معلومات عن المشهد السريرى ، و التحريات المجراة ، و نتائج العمليات ، و المضاعفات ، و معدلات وفيات الأمهات و الأجنة ، و التشخيص الهيستولوجى لحالات التهاب الزائدة الدودية الحاد أثناء الحمل. و قد وجد أنه قد تم اجراء عملية فتح البطن ل 28 مريضة بسبب احتمال اصابتهن بالتهاب الزائدة الدودية الحاد أثناء الحمل  و قد كان و التشخيص الهيستولوجى ايجابيا فى 20 مريضة منهن (71.43%). و يمثل وجود ألم فى أسفل الجانب الأيمن من البطن العرض الأكثر شيوعا و انه لا يمكن الاعتماد على كثرة عدد  كرات الدم البيضاء و ارتفاع درجة الحرارة  فى التشخيص كما هو الحال فى غير الحوامل. و لم تحدث وفيات بين الأمهات المصابات بالتهاب الزائدة الدودية الحاد أثناء الحمل ، إلا أنه قد فقدت أربعة أجنة ، ثلاث منهم كانوا لأمهات حدث عندهن انفجار للزائدة الدودية الملتهبة. وقد استخلصت الدراسة أن طول الفترة الزمنية بين بداية حدوث الأعراض و وقت اجراء العملية الجراحية كانت العامل الأهم بين العوامل المؤدية لحدوث انفجار الزائدة الدودية الملتهبة ن كما أن تقدم عمر الأم ، و طول الفترة الزمنية بين بداية حدوث الأعراض و وقت اجراء العملية الجراحية ، و وجود زائدة دودية منفجرة كانت العوامل المؤدية لحدوث الولادة المبكرة. 
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