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ABSTRACT 
 

Aim: To study diversity in position and length of vermiform appendix in human body to manage the patients properly presenting 
with acute appendicitis.   
Methods: This is a cross sectional study conducted on 240 bodies. Study was conducted in anatomy department of Dow 
University of health sciences. Study was completed in one year duration from January 2021 to December 2021. Site and length 
of vermiform appendix was observed in dead bodies undergoing autopsy. Sample size was calculated using WHO sample size 
calculator. Consecutive sampling technique was used for sample selection. Data was analyzed using SPSS software (version-
20) and chi-square test was applied on the collected data. 
Result: Total 240 bodies were studied for the anatomical position of appendix, including 156(65%) males and 84(35%) females. 
Mean age was 34.6 ± 5.2 years with the range of ages as 8-65 years. Mean length of the appendix was 92.6 ± 2.5 mm in men 
and 85.3 ± 4.7 mm in women. Pelvic position was the most common position of appendix found in 122(50.8%) bodies.      
Conclusion: High incidence of anterior position of appendix in Pakistani population describe that diagnosis of acute appendicitis 
can be made sooner and easier in our population with less complications like missed diagnosis, gangrene and perforation as 
compared to other populations.  
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INTRODUCTION 
 

Vermiform appendix is a part of our gastrointestinal tract that is 
present in right iliac fossa. It is a vestigial organ which arises from 
the posterior wall of cecum 2-3cm below the iliocecal valve during 
embryological life. Previous studies have reported that in majority 
of people appendix is present anteriorly and hanging freely in 
pelvic brim. Although it is a constant structure in human body but 
occasionally it shows some variations like suppression and 
duplication. Its average length is 9cm ranging from 2-20cm. 

Appendix base is connected to cecum but its its head can be 
found in various positions. There are six positions of appendix 
given as pelvic, retrocecal, subcecal, retroileal, preileal and 
ectopic. Acute appendicitis is a very common disease in young 
patients. It can also occur in any age. Previous studies have 
shown that age, race, gender, geographical area and diet can 
affect the position of appendix. Mortality rate of non-perforated 
acute appendicitis is 0.1% and that of perforated appendicitis is 3% 
in young and can be as high as 15% in older patients. A study in 
the past have reported that pelvic position of appendix is very 
common found in 57.7% while paracecal was the least common 
position seen in just 3.07% people. Diagnosis of acute appendicitis 
is mainly made by clinical examination and there is no definite 
investigation to diagnose this condition. Knowledge of common 
position of appendix helps us a lot to diagnose the acute 
appendicitis.  

Different positions of appendix may mislead the clinician 
towards wrong diagnosis or delayed diagnosis leading to 
complications and increased morbidity and mortality of the 
patients. Complications of acute appendicitis include perforation 
and abscess formation causing peritonitis. However knowledge of 
accurate position of the appendix can help us to diagnose the 
disease easily and improve its prognosis.  

This study was conducted to determine various anatomical 
locations of the appendix and its length and their relationship with 
gender and age.  
 

MATERIALS AND METHODS 
 

This is a cross sectional study.  After approval from Ethical Review 
Board, the study was conducted on 240 cadavers referred to 
forensic department undergoing autopsy to determine the cause of  
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death. Study was conducted in anatomy department of Dow 
University of health sciences. Study was started on January 2021 
and completed after 12 months on December 2021. Site and 
length of vermiform appendix was observed in dead bodies 
undergoing autopsy. Sample size was calculated using WHO 
sample size calculator. Consecutive sampling technique was used 
for sample selection. Study sample included male and female 
bodies irrespective of age. Our inclusion criteria was Pakistani 
population and necessary to perform autopsy. Cadavers of 
unknown nationality, severe burns, decomposed or disintegrated 
cadavers, those with congenital anomalies, peritonitis, old or new 
abdominal surgery, intestinal distension or having any condition 
which may change anatomical position of the appendix were  not 
included in this study. No additional incisions were made in the 
skin of cadavers for study purpose. Gender and age were 
determined using identity documents. Data was analyzed using 
SPSS version-20 and chi-square test was applied on the collected 
data. Ethical approval was taken from the institutional review 
board.  
 

RESULTS 
 

Fig. I: Frequency of various anatomical positions of appendix in study 
sample 

 
 
This study included 240 cadavers including 156(65%) male and 
84(35%) female bodies. Mean age was 34.6 ± 5.2 years with the 
range of ages as 8-65 years. Range of appendix length was 20-
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165mm with average length of 92.6 ± 2.5mm in male and 85.3 ± 
4.7 mm in female cadavers (Table-I). Mean age was 34.6 ± 5.2 
years with the range of ages as 8-65 years. Mostly cadavers were 
between 20-40 years of age with the frequency of 48.3%. 
Commonly found length of appendix was between 80-119mm in 
131(54.5%) cadavers. Most commonly observed appendix position 

was pelvic position in 122(50.8%) cadavers followed by subcecal 
in 47(19.6%), retroileal 30(12.5%), retrocecal in 23(9.6%) and 
ectopic in 12(5%) while preileal position was the least common 
found in 06(2.5%) cadavers (Figure-I). 
 

 
Table-I: Association between age and length of appendix in study group 

Age (years) Length of appendix (mm) p-value 

<40 40-79 80-119 >119 Total 

<10 0 3(1.2%) 02 (0.8%) 2(0.80%) 07(2.9%) <0.001 

11-19 2(0.8%) 8(3.3%) 03 (1.2%) 1(0.42%) 14 (5.8%) <0.001 

20-39 1(0.4%) 32(13.3%) 70 (29.2%) 13(5.4%) 116(48.3%) <0.001 

40-54 02 (0.8%) 14 (5.8%) 26 (10.8%) 6 (2.5%) 48 (20%) <0.001 

>55 03 (1.2%) 17 (7.1%) 30 (12.5%) 05 (2.1%) 55 (22.9%) <0.001 

Total 08 (3.3%) 74 (30.8%) 131(54.5%) 27 (11.2%) 240 (100%) <0.001 

 

DISCUSSION 
 

This study reported that pelvic position is the most common 
position of appendix found in 50.8% bodies while preileal position 
is least common found in 2.5% bodies. These findings are 
comparable to a previous studies by Salim et al, Chauhan et al and 
Kerroum et al11-13. 

While few other studies by Rait et al and Yu D et al reported 
that retrocecal and pelvic positions are most common positions.14,15 
different results by different studies suggest that there is influence 
of genetic variation, geographical distribution and race ethnicity on 
the position of appendix in various populations of the world. A 
study conducted in Canada by Hirpara et al and another study in 
Europe by Kachlík et al on the variations of anatomy of appendix 
reported similar findings as our study reported16,17. 

Fenwick et al examined appendix position using 
ultrasonography and found it in pelvic position in mist of their study 
cases18. Pelvic position of appendix is most common according to 
all above mentioned studies. Its variable positions can affect 
diagnosis of acute appendicitis that is a common cause of acute 
abdomen. Appendix position can also be stated with the reference 
of cecum like anterior (pelvic, preileal and retroileal) or posterior 
position (retrocecal and paracecal). In our study anterior position of 
appendix was seen in 158(65.8%) while posterior position was 
found in 82(34.2%) bodies. Hence due to common anterior position 
of appendix early diagnosis of acute appendicitis is easy leading to 
short duration of surgery and short hospital stay. It reduces 
complications rate and hence morbidity and mortality rate as well. 
Pelvic position was found common in both male and female 
genders accounting 72(44.9%) in male and 50(59.5%) in female 
bodies. These results show that pelvic position is more common in 
female population as compared to males. Studies have also stated 
that vermiform appendix is a mobile organ and its position changes 
in various situations19.  

Most of the bodies shown appendix length between 80-
119mm. These findings are comparable to a previous study 
conducted by Lahfaoui et al which also found longer appendix 
length among male population.20 An African study conducted by 
Zhou C et al stated that during early growth period in infancy up to 
3 years of age appendix achieves its length of adult proportion and 
does not continue to increase in length.21 Similarly in our study 
there was no significant change in length with advancing age. 
Zhou C et al reported that appendix length doesn’t change with 
age and remains almost constant after early childhood22. 
 

CONCLUSION 
 

In this study we found high incidence of anterior position of 
appendix in our Pakistani population.  Due to common anterior 
position diagnosis of acute appendicitis can be made sooner and 
easier in our population with less complications. We found no 
significant change in appendix length in older patients as 
compared to youngsters.  
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