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A comprehensive study of mesoappendix and arterial
pattern of appendix
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ABSTRACT

Objective: The length and the attachment of the mesoappendix is important in the degree of inflammation, spread of tumor and during surgical
resection of the appendix. The presence of accessory appendicular artery along with varied origin of appendicular artery may cause intra- as well as
post-operative complications. Hence, the study of length of mesoappendix and the origin and branching pattern of arterial supply to the appendix
was undertaken.

Material and Methods: Sixty formalin fixed appendix specimens were resected along with the intact mesopappendix and were dissected to analyze
the extent of attachment, origin of appendicular arteries and the accessory branches as well.

Results: The whole length mesoappendix was seen in 76% and the half length mesoappendix was not found. The main appendicular artery originated
from the ileocolic artery in 80%, and accessory appendicular artery was seen in 13% of the study specimens.

Conclusion: The mesoappendix and the branching pattern of the appendicular artery varies from person to person, and this awareness will be of use

during surgeries on appendix.
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INTRODUCTION

The vermiform appendix is located in the right lower quadrant of the abdomen
and is one of the important differential diagnosis in case of pain (1,2). Its length var-
ies from 2-20 cm, with an average length of 9 cm (2,3). The attachment of the base
of the appendix to the caecum remains constant, whereas the tip can be found in
a para-colic/para-caecal (11 o'’clock), retrocaecal (12 o'clock), splenic (2 o'clock) po-
sition, promontoric (3 o'clock), pelvic (4 oclock), midinguinal/subcaecal (6 o'clock)
position, pre-ileal and post-ileal positions (1,2,4).

Vermiform appendix is connected by a short mesoappendix to the lower part of
the mesentery of the ileum enclosing the appendicular artery and the inferior ile-
ocaecal recess (2). The terminal part of the artery lies on the wall of the appendix
and hence may be thrombosed in appendicitis, resulting in distal gangrene and
necrosis. In about 50% of the cases an accessory artery of Dr. Sheshachalam (5),
a branch of posterior caecal artery is present and needs separate ligation during
appendectomy. Thrombosis of this artery, in acute appendicitis, inevitably results
in gangrene and subsequent perforation. Appendicitis is the most common cause
of acute abdomen (4,6). Identification of the normal position of the appendix is
important because in appendicitis, variable positions may produce symptoms and
signs related to their position, and hence can mimic other diseases (7,8). According
to Lohar et al. (9), the age group of the incidence of appendicitis is 11-20 years
constituting 44.6%, 21-30 years constituting 36.1%, 31-40 years constituting 11.5%
while between 0 and 10 years age group, it was 3%, and between 41-50 years
and 51-75 years of age group, it was 2.3% each in India in 2021. Hence, the rate
of appendectomy is higher, and intra-operative and post-operative complication
of hemorrhage in cases of accessory appendicular artery is more common. Short
mesoappendix can cause the appendix to necrose in case of inflammation, as ap-
pendicular artery, which is as such an end artery, to be more nearer to the wall. This
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study aimed at studying the length of mesoappendix and the
arterial pattern of the appendix in detail.

MATERIAL and METHODS

The present study was performed on 60 specimens of human
vermiform appendices. The study was done in situ in the ca-
davers before the appendix was displaced by manipulation and
dissection from the right iliac fossa. The abdomen was opened
by a long midline incision and the flaps were reflected to give a
good view of the abdominal cavity along with its contents. The
appendix was studied along with its relation to the ileum and
caecum. All taeniae of the caecum converge to the base and
acts as the best guide for the vermiform appendix. The extent of
the mesoappendix was studied. Specimens fixed with 10% for-
malin were initially washed with free-flowing tap water to wash
away the formalin so as to avoid irritation to the eyes and nasal
mucosa. It also caused softening of the fixed tissue. After clear-
ing the mesoappendix, the appendicular artery was visualized.
The number of arteries present in it was noted down. To find the
branches of the artery, the tracing was done proximally, careful-
ly observing if it was a single artery or a double artery. Then, the
parental arteries were identified and recorded. When dissecting
and clearing the arteries closer to the appendix, the branching
pattern, anastomotic pattern and the end arteries were noted.
Some arteries after supplying the tip of the appendix passed
posterior to the appendix and supplied that aspect separately.
All the arteries were accompanied by their respective veins and
nerves.

RESULTS

The following results were obtained by observing the extent of
the mesoappendix and arterial pattern of appendix in 60 vermi-
form appendices:

Extension up to whole length of the appendix in 46 spec-
imens,

Extension up to 2/3 of length of the appendix in 14 spec-
imens,

Extension up to half of the length of the appendix in none
of the specimens.

Vermiform appendix was supplied by single appendicular ar-
tery in majority of the cases (52), but accessory appendicular ar-
tery (8) was also found to be present in mesoappendix (Table 1).

The main appendicular artery arose from the ileocolic artery in
48 cases (Figures 1,2), ileal artery in 8 cases and posterior caecal

Table 1. Incidence of the number of appendicular artery suppling
appendix

S.No Number of artery Number of specimens
1 Single artery 52
2 Double arteries 8
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Figure 1. Accessory appendicular artery. A. lleocolic artery, B. Appen-
dicular artery, C. accessory appendicular artery.

Figure 2. Accessory appendicular artery. A. lleocolic artery, B. Appen-
dicular artery, C. Accessory appendicular artery.

Table 2. Source of origin of main appendicular artery from the pa-
rental artery
Number of
S.No Parental artery specimens Percentage
1 lleocolic artery 48 80%
2 lleal artery 8 13.33%
3 Posterior caecal artery 4 6.67%
4 Anterior caecal artery NIL NIL

artery in 4 cases (Table 2). The accessory appendicular artery
was seen to originate in contrast from the main branch, pre-
dominantly from posterior caecal artery than the ileocolic ar-
tery (Table 3) (Figures 3,4).



Table 3. Origin of accessory appendicular artery
S.No Parental artery Number of specimens
1 lleocolic artery 2
2 lleal artery NIL
Posterior caecal artery 6
Anterior caecal artery NIL

Figure 3. Accessory appendicular artery. A. lleocolic artery, B. Appen-
dicular artery, C. Accessory appendicular artery, D. Posterior caecal ar-
tery, E. Anterior caecal artery, F. Ascending branch.

Figure 4. Accessory appendicular artery. A. lleocolic artery, B. Appen-
dicular artery, C. Accessory appendicular artery, D. Posterior caecal ar-
tery, E. Anterior caecal artery, F. Ascending branch.

DISCUSSION

The extension of the mesoappendix is responsible for the vas-
cularization of the vermiform appendix and severity during in-
flammation, as its failure to reach the tip of the appendix may
lead to gangrene and hence early perforation during inflam-
mation (10). The latest inclusion of the spread of appendiceal
tumour in the mesoappendix and elective removal of mesoap-
pendix during appendectomy, adds to the significance of our
study (11). The same mesoappendix acts as a pathway where a
window is created and the stump of appendix is clamped once
or twice (depending on the thickness of mesoappendix) (12).
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This study aimed exclusively to get an in depth insight on the
attachment of mesoappendix and the origin and branching
pattern of arteries supplying the appendix. In this study, the
extent of mesoappendix till the tip was found to be 76.6%. On
reviewing the literature, the study done by Geethanjali in 2011
had the nearest incidence of 69.23% (13). According to the
study by Anderson et.al,, the mesoappendix reached the tip of
the appendix in 80% of the cases (10). According to Tahir Igbal
in 2012, there was a long mesoappendix frequently extending
up to the tip of the appendix and often an ileo-caecal fold (14).

In the present study, the mesoappendix extended up to 2/3rd
of the length of the appendix in 23.3%. The study done by
Geethanjali has had an incidence of 30.77%, which is the near-
est to the present study, where the mesoappendix failed to
reach the tip (13). This present study does not coincide with the
study of Rahman MM in 2005, where the extension of mesoap-
pendix was 2/3rd of the appendix in 45% cases, half and whole
extension of mesoappendix were found in 31% and 24% cases,
respectively (15).

Surgical interest in the appendix has been aroused since 1886
by the recognition of its inflammation by Reginald Herbeit Fitz.
The different anatomical studies performed on appendix con-
cern its localization and its vascularization with the objective of
improving the techniques of its ablation. In 1980, Mitroffanof
successfully used an appendix for the treatment of an inconti-
nent bladder (Appendiculovesicostomy). Since then, vascular-
ized appendix has been used on its pedicle, and subsequently
in free transplant, with success, to rebuild ureters, urethras, the
uterine tubes and extra hepatic biliary tract. According to Djibril
Ouattaraa knowledge of its vascularization is indispensable to
guarantee the survival of the whole of the transplant (16).

The appendicular artery is an end artery from its midpoint and
as it very close to the wall, it gets easily thrombosed during
acute inflammation. The distal appendix is easily necrosed and
hence, perforation is common. There is no unanimity in the lit-
erature about the origin of the main appendicular artery. Some
authors claim that it arises solely from the ileocolic, while others
claim that it comes off from one of the branches of the ileocolic
artery (17). The majority of those authors who have noted the
presence of accessory appendicular arteries claim that these ar-
teries invariably arise from the anterior or posterior caecal artery
and cause significant intra-op as well as post-op bleeding (18).
The systematization of the vascularization of the appendix dif-
fers according to the number and the type of arteries supplying
it. The main appendicular artery is defined as one which runs
in the crescentic fold of the mesoappendix to the tip of the ap-
pendix; and the accessory appendicular artery (from ileocolic
artery or its branches) as one which supplies other parts of the
appendix except the tip. In this study, the main artery was in-
variably the branch of ileocolic artery (80%), ileal artery (13.3%)
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and posterior caecal artery (6.6%). We did not come across even
a single artery that originated from anterior caecal artery. The
main appendicular artery arises from inferior division of supe-
rior mesenteric artery in 46.88%, ileal branch 28.13%, ileocolic
artery 18.75% and from arterial arcade in 6.25% of cases. 21.87%
of cases showed additional appendicular artery in a study by
Hosmani (19).

In this study, appendix was supplied by a single appendicular
artery in 87% of the cases, but accessory appendicular artery
was also found to be present in the mesoappendix, and it was
seen arising from various closely related arteries. In the African
population (20), the incidence is totally in contrast, as there
were 80% of cases showing the presence of an accessory ap-
pendicular artery, and in 20% of cases supplied only by single
appendicular artery. In this present study, the incidence of dou-
ble appendicular arteries supplying the appendix was about
13%. The same has been observed by Nirmaladevi as 10% (21)
and Toriola as 9% (20) but not by Ashwini Balasaheb, which has
been found as 40% (22). The accessory appendicular artery was
seen to originate in contrast from the main branch, predomi-
nantly from posterior caecal artery than the ileocolic artery in
our study as in concordance with Ajmani et.al (23), though we
differ in that, there were no accessory arteries arising from ante-
rior caecal artery. Solanke et al. (24) have cited that there were
extensive arterial anastomoses between the arteries supplying
the appendix. We differ and contradict this statement, as there
were nil arterial anastomoses observed in the current study,
confirming that each individual branch was its own end artery,
confounding the risk of gangrene. The anastomotic pattern
can really be studied by injecting a suitable dye and the pattern
of distribution seen by radiological examination in the living,
which is the further scope of this studly.

CONCLUSION

Study of the mesoappendix gives a guide to the surgeons
during appendectomy. The shorter the extent of the me-
soappendix, the more risk of gangrenous complications. The
main appendicular artery arose from ileocolic, posterior caecal
and ileal arteries but not at all from the anterior caecal artery.
Knowledge of the presence of accessory appendicular artery is
of utmost importance to prevent hemorrhage during surgery,
and 13% of the specimens had an accessory artery. The most
common origin of the accessory appendicular artery was from
the posterior caecal artery, followed by the ileocolic artery. This
study, hence, gives more insight to the anatomical aspects of
the mesoappendix and appendicular arterial pattern for sur-
geons.
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Mezoapendiks ve apendiksin arteriyel yapisinin kapsamli bir calismasi

C. Swathipriyadarshini', Hannahsugirthabai Rajilarajendran?, Thotakura Balaji, Vaithianathan Gnanasundaram?

! Tagore Tip Fakultesi ve Hastanesi, Anatomi Anabilim Dali, Chennai, Hindistan

2 Chettinad Hastanesi Arastirma Enstitlist & Chettinad Egitim ve Arastirma Akademisi, Anatomi Anabilim Dali, Chennai, Hindistan

OZET

Giris ve Amag: Mezoapendiksin uzunlugu ve yapisi enflamasyonun derecesinde, timériin yayilmasinda ve apendiksin cerrahi rezeksiyonu sira-
sinda 6nemlidir. Farkli apendikdler arter kdkenleriyle birlikte aksesuar apendikuler arterin varlidi, intra ve postoperatif komplikasyonlara neden
olabilir. Bu nedenle mezoapendiksin uzunlugu ve apendiksin arteriyel beslenmesinin kdkeni ve dallanma modeli izerine calisma yapilmistir.

Gereg ve Yontem: Altmis formalinle sabitlenmis apendiks 6rnegi, saglam mezoapendiks ile birlikte rezeke edildi ve ekin kapsamini, apendikdiler

arterlerin cikisini ve ayrica aksesuar dallarini analiz etmek icin diseke edildi.

Bulgular: Yiizde 76 oraninda tam boy mezoapendiks gérildi ve yarim boy mezoapendiks bulunamadi. Calisma 6rneklerinin %80'inde ileokolik
arterden ¢ikan ana apendikdler arter ve %13’Unde aksesuar apendikdler arter goraldu.

Sonug: Mezoapendiks ve apendikiiler arterin dallanma sekli kisiden kisiye degisir ve bu farkindalik apendiks ameliyatlarinda faydal olacaktir.

Anahtar Kelimeler: Apendiks, mezoapendiks, apendektomi, apendikiiler arter
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