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A B S T R A C T  

Objective: To determine the age and gender distribution of various anatomical 
positions of the appendix in patients underwent appendectomy. 
Methodology: This descriptive cross-sectional study was done at Farooq 
Teaching Hospital and  Akbar Niazi Teaching Hospital, Islamabad over a two years 
period from March 2021 to March 2022, involving 350 appendectomy patients. 
The anatomical location of appendix was analyzed in patients underwent 
appendectomy across various age groups and genders. The appendix length was 
measured from its base to tip using a nylon thread. The length of thread was 
measured using a vernier caliper. The appendix external diameter was measured 
at its widest point using vernier caliper. 
Results: The patient’s average age was 36.6 years, with 58% males and 42% 
females. There were more males than females in the study. The appendix 
anatomical positions were observed as follows: retrocecal was most common, 
found in 50% of cases, followed by pelvic in 26%, retroileal in 10%, subcecal in 
7.4%, paracecal in 6%, and subhepatic in 0.6% of cases. The highest incidence was 
observed in 21 to 40 years age group (56.6%). The association was observed 
significantly among appendix length and various age groups. The mean appendix 
length was 58 mm in males and 52 mm in females. The mean appendix external 
diameter was 75 mm in males and 69 mm in females. 
Conclusion: The retrocecal position was the most frequently observed location in 
this study. Given that appendix is the organ in the abdomen with the greatest 
variability, these findings are valuable for surgeons’ performing appendectomy. 
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Introduction 

Vermiform appendix is situated in the right lower quadrant 

of the abdomen and appears as a slender, worm-like tube. 

It extends from posteromedial wall of cecum, typically 2 

cm or less beneath the termination of ileum. The appendix 

is usually located where the three taeniae converge on the 

cecal surface. Its length usually ranges from 7 to 9 cm.1  

While the base of appendix remains consistently attached 

to cecum, its tip can vary in position. These positional 

variations are classified into six types: pelvic, retrocecal, 

subcecal, subhepatic, retroileal, and paraileal.2 The 

structure that evolves into cecum and appendix is referred 

to as cecal diverticulum or 'bud of cecum'. This structure 

is located in distal segment of umbilical loop.3 

Variations in appendix length are crucial for radiologists 

and surgeons, as an inflamed appendix with a shorter-than-

average tip may lead to diagnostic uncertainty. Such cases 

can result in delays, increasing the risk of early perforation 

and gangrene. Variable appendix lengths can lead 

clinicians to make incorrect decisions or misdiagnose 

other conditions.4 A delayed diagnosis can result in 

appendix perforation, which may then lead to the 

formation of an abscess or peritonitis. Therefore, precise 
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knowledge of appendix's anatomical location can enhance 

the prognosis of disease.5 Thus, studying the different 

positions of appendix in patients undergoing 

appendectomy is essential. 

The study objective was to determine the age and gender 

distribution of various anatomical positions of the 

appendix in patients underwent appendectomy. 

Methodology 

This descriptive cross-sectional study was done at Farooq 

Teaching Hospital and Akbar Niazi Teaching Hospital, 

Islamabad, from March 2021 to March 2022. Ethical 

approval was granted, and informed consent forms along 

with patient information sheets were obtained. This study 

involved 350 patients diagnosed with acute appendicitis 

who underwent appendectomy. The sample size was 

determined using the WHO formula for sample size, 

incorporating the following parameters: a 95% confidence 

interval, a 5% significance level, and a retrocecal appendix 

percentage of 62%.6 The study included patients across all 

age ranges and genders. Patients who declined to 

participate, those with appendicular adhesions, chronic 

appendicitis, gangrene, or perforations were excluded 

from the study. Patients were selected using non-

probability consecutive sampling method. 

Clinically diagnosed cases of acute appendicitis 

underwent a detailed clinical examination, laboratory 

tests, abdominal ultrasound (USG), and appendiceal 

specimen was submitted for histopathological analysis 

post-surgery. All patients in this study underwent an 

appendectomy performed by an experienced surgeon. A 

small incision was made in the lower right abdomen to 

remove the appendix. The anatomical position of appendix 

is categorized into six distinct types: pelvic, retrocecal, 

subcecal, subhepatic, retroileal, and paraileal. The 

anatomical position of appendix was determined based on 

visual inspection and documented. The appendix length 

was measured from its base to tip using a nylon thread. The 

length of thread was measured using a vernier caliper. The 

appendix external diameter was measured at its widest 

point using vernier caliper. 

All data were analyzed using SPSS v 25. Categorical data 

were shown as frequencies and percentages, whereas 

continuous data were reported as means and standard 

deviations. Effect modification was assessed through 

stratification, and chi square test was applied to stratified 

data. The p value of ≤ 0.05 was rendered significant. 

 

Results  

This study involved 350 patients who underwent 

appendectomy. The patient’s average age was 36.6 years, 

with 203 (58%) male and 147 (42%) female, there was a 

predominance of males. The mean hemoglobin level was 

12.3±1.8 g/dl. The majority of patients were in the age 

range of 21–40 years, followed by those in the age range 

of 41–60 years (Table I). 

Table I: Patient’s distribution by age and gender. (n=350) 

Age 

(years) 

Gender 
Total 

Male Female 

≤ 10 11 (3.1%) 4 (1.1%) 15 (4.2%) 

11–20 20 (5.8%) 14 (4%) 34 (9.8%) 

21–40  112 (32%) 86 (24.6%) 198 (56.6%) 

41–60 49 (14%) 35 (10%) 84 (24%) 

≥ 60 11 (3.1%) 8 (2.3%) 19 (5.4%) 

Total 203 (58%) 147 (42%) 350 (100%) 

The anatomical position of appendix was as follows: 

retrocecal in 175 cases (50%), pelvic in 91 (26%), 

retroileal in 35 (10%), subcecal in 26 (7.4%), paracecal in 

21 (6%), and subhepatic in 2 cases (0.6%) (Table II). 

Table II: Distribution of patients based on gender and 

appendix position. (n=350) 

Appendix 

position 

Gender 
Total 

Male Female 

Retrocecal 112 (32%) 63 (18%) 175 (50%) 

Pelvic 53 (15.1%) 38 (10.9%) 91 (26%) 

Retroileal 21 (6%) 14 (4%) 35 (10%) 

Subcecal 7 (2%) 19 (5.4%) 26 (7.4%) 

Paracecal 8 (2.3%) 13 (3.7%) 21 (6%) 

Subhepatic 2 (0.6%) 0 2 (0.6%) 

Total 203 (58%) 147 (42%) 350 (100%) 

The retrocecal position was the most common anatomical 

location in both sexes. The retroileal, pelvic, and 

subhepatic position followed in that order in both sexes. 

The subhepatic anatomical position was not observed in 

female. 

In males, the appendix length ranged from 20–90 mm, 

while in females, it varied from 25 mm to 75 mm. The 

mean appendix length was 58 mm in men and 52 mm in 

women. In males, external diameter of appendix ranged 

from 30–150 mm, while in females, it ranged from 40 mm 

to 140 mm. The mean external diameter of the appendix 

was 75 mm in male and 69 mm in female. 

The association was observed significantly among various 

age groups and appendix length (p < 0.001) (Table III). 

The longest appendix length was observed in individuals 

aged 21 to 40 years. 
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Table III: Relationship between appendix length and age 

in patients. (n=350) 

Age 

(years) 

Appendix length (mm) 
p-

value 
≤ 

40 

41–

80 

81–

120 

> 

120 
Total 

≤ 10 2 8 2 3 15 

.001 

11–20 4 21 7 2 34 

21–40  0 88 105 5 198 

41–60 4 28 49 3 84 

≥ 60 0 12 6 1 19 

Total 10 157 169 14 350  

Discussion 

As noted by several authors, vermiform appendix is unique 

in human body for having several distinct anatomical 

positions. The appendix position varies from one 

individual to another. The appendix position is of 

significant interest due to its evolutionary importance, as 

well as its relevance in pathology and surgery. 

Appendicitis is a common medical issue affecting both 

men and women across all age groups, from childhood to 

old age.7 

In this study, among 350 patients with appendicitis, the 

distribution of appendix positions was as follows: 

retrocecal in 50% of cases, pelvic in 26%, retroileal in 

10%, subcecal in 7.4%, paracecal in 6%, and subhepatic in 

0.6%. Acute appendicitis was most prevalent in 

individuals aged 21 to 40 years. The retrocecal position of 

the appendix was the most common, accounting for 50% 

of cases in this study. This finding is consistent with other 

studies by Azhagiri et al, Chaudhari et al, and Lamture et 

al, which also identified the retrocecal position as the most 

common.8-10 The prevalence of retrocecal position ranged 

from 40% to 65% in these studies. 

The results of this study differed from those reported by 

other researchers. For instance, Jabeen et al found the 

pelvic position of appendix to be most common, at 50.8%, 

while Altunkas et al reported it at 32%.11,12 The retrocecal 

position was most common in males, whereas the subcecal 

position was most common in females. These outcomes 

are consistent with Sarma et al, who found the retrocecal 

position to be most common in males, and Faisal et al, who 

reported the pelvic position as most common in 

females.13,14 

In this study, subhepatic position was the least prevalent, 

observed in only 0.6% cases. This holds only in male 

patients. This finding correlates with a similar study by 

Siraj et al, which reported the subhepatic position as the 

least common, occurring in 1.6% of cases.15 This research 

found a high percentage of subcecal appendix in females 

compared to males, which contrasts with the findings of 

Jayasree et al.16 

A pelvic appendix may cause irritation to bladder or 

rectum, leading to symptoms such as pain during urination, 

suprapubic pain, or an increased urge to defecate. A 

retroileal appendix may cause irritation the ureter, 

potentially leading to testicular pain in some males.17 

Conclusion  

In acute appendicitis patients, the retrocecal position of 

appendix was most common in males, while the subcecal 

position was most prevalent in females. Therefore, the 

study concludes that understanding the various positions 

of the appendix can assist clinicians an earlier diagnosing 

of the disease and providing better treatment for patients 

with acute appendicitis. 
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