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Abstract.  Acute appendicitis is the most common acute surgical condition of 

the abdomen.  The diagnosis of acute appendicitis continues to present 

clinicians with problems despite the advances in the investigating 

technology. This retrospective study aims to review appendiceal 

histopathological records in a district hospital in Makkah in 2007. The study 

was based on all appendices removed during emergency appendectomies to 

identify the proportion of normal and mildly inflamed appendices, in 

addition to their sex ratio, so that a prospective study can be carried out with 

conservative treatment with antibiotics, if justified. The records were divided 

into negative, mild and severely inflamed or perforated appendix.  The 

number of the operations was 405, with nearly equal male and female ratio.  

The ratio of normal appendix was 24.2%, mild appendicitis was 26.4%, and 

severe appendicitis was 49.4%. Over 50% of all emergency appendectomies 

were performed on normal or mildly inflamed appendix, which rises to over 

60% in females alone.  The number of the males with severe appendicitis is 

nearly 50% more than that of the females. Patients, especially females, with 

normal or mildly inflamed appendix, if identified before surgery, may 

benefit from conservative treatment with antibiotics. 
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Introduction 

Acute appendicitis is the most common severe surgical condition of the 

abdomen
[1]

. Approximately 7% of the population will have appendicitis
[2]
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with the peak incidence occurring between the ages of 10-30 years
[3]

.  

Despite the advances in surgery over the past century, the diagnosis of 

acute appendicitis continues to present clinicians with problems.  In 15 to 

40 percent of those undergoing emergency operations for suspected 

appendicitis, the appendix is normal
[4]

.  Clearly, more precision in the 

diagnosis is essential.  Treatment of acute appendicitis has remained the 

same since the introduction of surgical removal of the inflamed appendix 

as the curative therapy in 1886
[5]

.  The surgical goal is to operate early, 

before an appendiceal perforation, which increases the risk of 

postoperative complications to 39%, as compared with 8% for simple 

appendicitis
[6]

.  Also, the removal of a normal appendix carries a post 

operative complication rate of 4-15%
[7]

.  Ultrasound (US) and 

computerized tomogram (CT) scan can improve the health outcome in 

patients with equivocal appendicitis compared with clinical evaluation 

alone.  However, CT scan is more specific, less prone to operator bias 

and usually more sensitive, resulting in overall greater accuracy than 

US
[8]

.  Recently some studies have shown that treatment with antibiotics 

alone may suffuse in the cases of mild non-perforated acute 

appendicitis
[9]

.  A large prospective multicenter randomized controlled 

trial, over 3 years in Sweden, have shown that acute non-perforated 

appendicitis can be treated successfully with antibiotics alone
[10]

. 

The dilemma facing the surgeon is the identification of those 

patients with mild appendicitis who may benefit from conservative 

treatment.  As the gold standard in diagnosis of acute appendicitis is 

histopathology. This study aims to review the histopathological records 

of all appendices removed during emergency appendectomies; to identify 

the proportion of normal and mildly inflamed appendices; and their sex 

ratio so that a prospective study can be carried out with conservative 

treatment with antibiotics, if justified. 

Methodology 

This is a retrospective study based on a detailed review of all 

histopathological records of all the appendices, which were removed 

during emergency appendectomies at Hera General Hospital in Makkah 

from 1
st
 January to 31

st
 December 2007.  The investigator reviewed all 

the records with the help of a histopathology consultant.  The appendices 

were divided into three groups according to the following categories:  
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Category 1:  Normal appendix; Category 2:  Mildly inflamed appendix; 

Category 3:  Severely inflamed or perforated appendix. 

Acute appendicitis is define by some authors as the presence of 

transmural inflammation of appendix or the presence of pus in the lumen 

of the appendix
[11]

. Riber and his group
[12]

  in Denmark define it as an 

appendix, which shows one or more of the following features: 

1. Granulocytes in the mucosa with focal or diffuse ulceration of the 

epithelium. 

2. Crypt abscess with granulocytes in the epithelium. 

3. Granulocytes in the lumen with an infiltration into the epithelium. 

4. Granulocytes on the serosa with appendicular abscess, with or 

without involvement of the mucosa. 

Granulocytes at the serosa or in the muscle layer without abscess 

and without involvement of the mucosa are not diagnosed as acute 

appendicitis, but as periappendicitis. 

Sternberg’s Diagnostic Surgical Pathology textbook
[13]

divides acute 

appendicitis into minimal, mild or early which shows; focal collection of 

neutrophils within the lumen and lamina propria; or focal erosions; 

cryptitis or crypt abscess formation; and severe appendicitis, which 

shows extensive suppuration extending deep into or through the 

appendiceal wall. 

In this present study the Mildly Inflamed Appendix is defined as: An 

appendix which shows one or more of the following features (Category 

2): 

1. Mucosal erosion with superficial inflammation 

2. Crypt abscess or cryptitis 

3. Perivascular inflammation with cellular infiltration of parietal 

wall 

4. Intraluminal inflammatory exudates 

However, the inflammation should not reach the features of 

suppuration or gangrenous changes. 

Any appendix which did not show any of the above features is 

defined as Normal Appendix (Category 1). Whereas any appendix which 

showed more advanced inflammatory changes e.g., extensive suppuration 
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extending deep into the wall of the appendix is defined as severe 

appendicitis (Category 3). 

The results were tabulated and analyzed using the Excel program 

(Microsoft Office).  

Results 

During the year of 2007, there were 405 emergency appendectomies 

carried out in Hera General Hospital.  Of these patients, 211 (52.1%) 

were males and 194 (47.9%) were females.  The number of normal 

appendices was 98 (24.2%) which account for 18.5% of all male 

appendectomies and 30.4% of all female appendectomies.  The number 

of mild appendicitis was 107 (26.4%) which account for 24.2% of all 

male appendectomies and 28.7% of all female ones.  The number of 

severe appendicitis including perforated appendices was 200 (49.4%) 

which account for (57.3%) of all male appendectomies and (40.7%) of all 

female. 

Figure 1 shows the distribution of the 3 categories of the 

histopathology of the appendix among both sexes. 

Fig. 1. The histopathology of appendix among males and females. 

Discussion 

Nearly over 50% of all emergency appendectomies were performed 

on normal or mildly inflamed appendix.  This figure rises to 60% if we 

consider females alone.  This high percentage is not unique to our 

hospital, as high rate of negative appendectomy was reported from many 
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studies
[4,14]

.  These patients would definitely benefit from conservative 

treatment with observation and antibiotics
[9]

, if we can identify them pre-

operatively. 

It was clearly shown that an in-hospital, reasonable delay did not 

affect the perforation rate
[15,16]

.  Therefore, treatment with antibiotics 

during observation of the patient in the hospital should not increase 

morbidity of the condition.  In spite of the advances in the diagnostic and 

imaging techniques, the rates of the negative findings on appendectomy 

have not decreased much.  Clinical judgment is still the most important 

factor in the management of patients with suspected acute appendicitis. 

The routine use of CT scan or diagnostic laparoscopy for all patients who 

are suspected to have acute appendicitis is neither cost-effective nor 

safe
[17]

.  However, the use of these two diagnostic procedures in selected 

controversial cases can enhance the accuracy of diagnosis, reduces the 

cost and reduces the rate of normal appendectomy
[8,17]

.  Ultrasonography 

can be carried out with minimum delay and can yield pertinent, plus 

surgically relevant information.  Such as confirmation of diagnosis of 

appendicitis, status of inflamed appendix, location and orientation of 

appendix; presence or absence of any associated complications, 

adhesions, free fluid, etc., besides suggesting alternative diagnoses, 

which helps in appropriate surgical planning
[18]

. 

Despite the fact that the number of the operations is distributed 

equally between males and females, the number of the males with severe 

appendicitis is nearly 50% more than that of the females.  This is in 

comparison with other studies, which showed equal distribution of severe 

and perforated appendix among females and males
[11]

.  This result would 

definitely favors more conservative treatment in females. 

The next step would be to identify the clinical features and 

investigative procedures, which would help to diagnose; mild, acute 

appendicitis and normal appendix with high sensitivity and specificity, 

hence, to be treated conservatively. 
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