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ABSTRACT
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Background: Head of appendix can be placed in different situations but the base of appendix is connected to the
cecum. The variation in the situations is classified into six locations: retrocecal, pelvic, subcecal, paraileal,
retroileal, and subhepatic.

Objectives: To study the variation in the anatomical features, length & external diameter of appendix and its
association with age and sex in people in the Gujarat.

Material and method: This study was conducted on total 200 cases taken from dissection laboratory of the
anatomy department of three different medical college of Ahmedabad during 2009 to 2012. Length of vermiform
appendix was measured by nylon thread from root to tip of appendix. Thread’s length was measured by vernier
caliper. External diameter was measured by vernier caliper at a maximum external diameter of the appendix.

Result: anatomical locations of the appendix which were as follows: retrocecal in 111 individuals (55.5%),
pelvic in 47 individuals (23.5%), retroileal in 18 individuals (9.0%), subcaecal in 13 individuals (6.5%), paracaecal
in 10 individual (5.0%), and subhepatic in 1 individual (0.5%). a significant association was found between the
appendix length and different age groups. The average length of appendix was 55 mm for men and 51 mm for
women. The average external diameter of appendix was 73 mm for men and 65 mm for women.

Conclusion:Retrocaecal appendix has symptoms of upper urinary tract infection, due to irritation of the adjacent
ureter. In pelvic position pain may be felt when the thigh is flexed and medially rotated, because the obturator
internus is stretched. Pelvic appendix may irritate the bladder or rectum causing suprapubic pain, pain with
urination, or feeling the need to defecate.
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arterial perfusion of formaldehyde solution,
spirit, water and glycerine and preserved in a
weak formalin solution before dissection.
Method of Measurement: Length of vermiform
appendix was measured by nylon thread from
root to tip of appendix. Thread’s length was
measured by vernier caliper. External diameter
was measured by vernier caliper at a maximum
external diameter of the appendix. Dissection

This study was conducted on total 200 cases
taken from dissection laboratory of the anatomy
department of three different medical college
of Ahmedabad during 2009 to 2012 after
ethical permission from Institutional Ethical
Permission (IEC) with an age range of 50-90
years of both sexes. The cadavers were
embalmed through the carotid and femoral
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done according to cunningham’s manual of
practical anatomy.
Vermiform appendix is an element of the
digestive tract which lies in right lower quad-
rant of abdomen which has a worm-like struc-
ture and emerge during embryological life from
the posteromedial wall of the cecum, about 2
cm below the ileocecal valve [1]. Though a
remarkably constant structure in man, the ap-
pendix is nevertheless occasionally subject to
the extremes of variation, that is, total suppres-
sion and duplicity. Its length varies from 2 to 20
cm,in average 9 cm [2]. Head of appendix can
be placed in different situations but the base of
appendix is connected to the cecum. The varia-
tion in the situations is classified into six loca-
tions: retrocecal, pelvic, subcecal, paraileal,
retroileal, and subhepatic [3-5].
The appendix contains lymph follicles. Lymphoid
tissue first emerges in the appendix about 2
weeks after birth [6]. It’s epithelial lining has a
surface coat of immunoglobulins which may be
involved in the control of lymphatic surveillance
[7,8]. The appendix develops from the midgut
loop together with the caecum, ascending
colon and the proximal two thirds of the trans-
verse colon [9,10]. Appendicitis is the main
reason of acute abdomen in young people [6].
Identification of the normal position of appen-
dix is important because in appendicitis variable
positions may produce symptoms and signs
related to their position, and hence can mimic
other diseases [11].
This study was conducted to study the variation
in the anatomical features, length & external
diameter of appendix and its association with
age and sex in people in the Gujarat, India.

RESULTS

Table 1: Age and gender distribution of studied people
(N=200).

Male Female

<10 9 (4.5) 2 (1.0) 11 (5.5)

11-19 7 (3.5) 3 (1.5) 10 (5.0)
20-39 63 (31.5) 23 (11.5) 86 (43.0)

40-59 27 (13.5) 14 (7.0) 41 (20.5)

>60 30 (15.0) 22 (11.0) 52 (26.0)

Total 136 (68.0) 64 (32.0) 200 (100.0)

Age
Gender

Total

Table 1 shows that present study included 68.0%
male and 32.0% female cadaver. Highest
number of cadaver belonged to age group pf 20
to 39 years followed by more than 60 & 40 to 59
years respectively. The mean age of the study
population was 38.7 years.
Table 2 and figure 1 shows anatomical locations
of the appendix which were as follows: retroce-
cal in 111 individuals (55.5%), pelvic in 47
individuals (23.5%), retroileal in 18 individuals
(9.0%), subcaecal in 13 individuals (6.5%),
paracaecal in 10 individual (5.0%), and subhe-
patic in 1 individual (0.5%).
Table 2: Distribution of studied people according to
gender and position of appendix (N=200).

Male Female

Subhepatic 1 (0.5) 0 (0.0) 1 (0.5)

Paracaecal 7 (3.5) 3 (1.5) 10 (5.0)

Subcaecal 7 (3.5) 6 (3.0) 13 (6.5)

Retroileal 14 (7.0) 4 (2.0) 18 (9.0)

Pelvic 32 (16.0) 15 (7.5) 47 (23.5)

Retrocaecal 75 (37.5) 36 (18.0) 111 (55.5)

Total 136 (68.0) 64 (32.0) 200 (100.0)

Position of 
appendix

Gender
Total

Fig. 1: Distribution of studied people according to gen-
der and position of appendix (N=200).

The most common anatomical location was
retrocaecal location for both sexes. Pelvic,
Subcecal, retroileal, paracaecal, and subhepatic
locations were in the following places in both
sexes, respectively. No anatomical position of
the subhepatic was observed in female popula-
tion.
The minimum length of appendix was 20
millimeters and its maximum length was 90
millimeters in male and in female, it was 24 &
70 millimeters respectively. The average length
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of appendix was 55 mm for men and 51 mm for
women. The minimum external diameter of
appendix was 30 millimeters and its maximum
length was 150 millimeters in male and in
female, it was 40 & 140 millimeters respectively.
The average external diameter of appendix was
73 mm for men and 65 mm for women.
Table 3: Association between length of appendix and
age among studied people (N=200)

Age

(in years) <40 40-79 80-119 >119 Total

<10 1 (0.5) 7 (3.5) 1 (0.5) 2 (1.0) 11 (5.5)

11-19 1 (0.5) 5 (2.5) 3 (1.5) 1 (0.5) 10 (5.0)

20-39 0 (0.0) 33 (16.5) 47 (23.5) 6 (3.0) 86 (43.0)

40-59 2 (1.0) 8 (4.0) 26 (13.0) 5 (2.5) 41 (20.5)

>60 0 (0.0) 15 (7.5) 22 (11.0) 15 (7.5) 52 (26.0)

Total 4 (2.0) 68 (34.0) 99 (49.5) 29 (14.5) 200

Length of Appendix (in mm) (%)
P value*

0.001

*- Chi-square test
In this study, a significant association was found
between the appendix length and different age
groups (p value < 0.001). The details are shown
in Table 3. The highest length of appendix was
seen in people 20 to 39 years old. Incomplete
mesoappendix was mostly seen in the age group
below 10 years. Mesoappendix was complete
in 148 (74.0%) of the studied sample.

DISCUSSION

the similar study done by Katzurski MM et al
[20], OjeifoJO et al [21], Rahman MM et al [22],
and Paul UK et al. [23] where they have reported
that the most common position of appendix is
pelvic. Variable positions of vermiform appen-
dix may have an effect on the diagnosis of
appendicitis, which is one of the most common
causes of acute abdomen [24].
Present study found mean lower length of
appendix in comparison of other similar study
done by Ferguson et al [25], Lewis et al [26],
Arthur R et al [27], Royster et al [28] and Donald
C et al. [29].

The ultimate position of the appendix is
profoundly influenced by the changes in the
position and shape which the caecum undergoes
during development and growth. The primordium
of cecum and vermiform appendix i.e. caecal
diverticulum appears in the 6th week as a swell-
ing on the antimesentric border of the caudal
limb of the midgut loop. After the completion of
the gut rotation, the caecal diverticulum
occupies a position on the right side of the
abdominal cavity [9].
In our study, mean age of individual was 38.7
years which comparable with the similar study
done by Ghorbani A et al [12]. In present study,
the most common position of appendix was
retrocaecaland the lowest was subhepatic po-
sition. This finding is correlate with the similar
study done by L. Ajmani et al. in India [13], Ojeifo
et al. in Bosnia [14], Solanki TF et al. in India
[15], Cecil PG et al [16], Shah MA et al [17],
Bailey L et al [18] and Clegg-Lamptey et al. in
Ghana [19]. This finding is not compared with

CONCLUSION

Appendix is the only organ in our body which
has not constant anatomical position. Various
positions of vermiform appendix are useful to
understand the location of site of occurrence of
pain during appendicitis. Retrocaecal appendix
has symptoms of upper urinary tract infection,
due to irritation of the adjacent ureter. In pelvic
position pain may be felt when the thigh is flexed
and medially rotated, because the obturator
internus is stretched. Pelvic appendix may
irritate the bladder or rectum causing suprapu-
bic pain, pain with urination, or feeling the need
to defecate. Postileal position in some males,
can irritate the ureter and cause testicular pain.
In sub-hepatic position, the patient have pain in
the right hypochondriac region. From various
positions of vermiform appendix we can under-
stand the possible outcome of the appendicitis
specifically location of site of pain. Appendix is
supplied by end artery which is one of cause of
occurrence of appendicitis. Appendicular artery
which is branch of inferior division of iliocolic
artery goes through appendix along mesoappen-
dix.
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