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ABSTRACT

Background and objectives:

A precise knowledge of vascular anatomy of caecum and vermiform appendix is a must
while doing surgical procedures like right hemicolectomy, appendicectomy and reconstructive
microsurgeries using appendix. The aim is to study the arterial supply of the caecum and
vermiform appendix, the findings of which may reveal more anatomical details including
variations.

Materials and Methods:

25 specimens of caecum and appendix with their arteries intact were dissected, removed
from cadavers and preserved, the ileocolic artery and its branches to the caecum and vermiform
appendix were traced carefully, painted with red acrylic paint and observations recorded.
Results:

The ileocolic artery originated separately from superior mesenteric artery in 92% of
specimens and terminated by dividing into superior and inferior division in 80% of specimens.

The common caecal artery was seen in 52% of specimens. The common caecal artery
which gave rise to anterior caecal artery in 40% and posterior caecal artery in 36% of specimens
was the most common source of origin of these two arteries.

The commonest source of origin of main appendicular artery was ileocolic artery in 28%
of specimens; least common was from superior division of ileocolic artery in 4% of specimens.
In 40% of specimens appendix received more than one appendicular artery.

Arterial arcades were present in 12 specimens (48%) mainly between superior and

inferior divisions of ileocolic artery.



Interpretation and conclusion:

From this study we conclude that the anatomical details such as origin, number of arteries
and pattern of branching of the caecal and appendicular arteries are not only important for
ablative surgeries but also in reconstructive microsurgeries using appendix for the survival of
graft.

Keywords: Caecum, Vermiform appendix, Superior mesenteric artery, lleocolic artery,

Common caecal artery, Anterior caecal artery, Posterior caecal artery, Appendicular artery.
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ABSTRACT

Background and objectives:

A precise knowledge of vascular anatomy of caecum and vermiform appendix is a
must while doing surgical procedures like right hemicolectomy, appendicectomy and
reconstructive microsurgeries using appendix. The aim is to study the arterial supply of
the caecum and vermiform appendix, the findings of which may reveal more anatomical
details including variations.

Materials and Methods:

25 specimens of caecum and appendix with their arteries intact were dissected,
removed from cadavers and preserved, the ileocolic artery and its branches to the caecum
and vermiform appendix were traced carefully, painted with red acrylic paint and
observations recorded.

Results:

The ileocolic artery originated separately from superior mesenteric artery in 92%
of specimens and terminated by dividing into superior and inferior division in 80% of
specimens.

The common caecal artery was seen in 52% of specimens. The common caecal
artery which gave rise to anterior caecal artery in 40% and posterior caecal artery in 36%
of specimens was the most common source origin of these two arteries.

The commonest source of origin of main appendicular artery was ileocolic artery
in 28%, least common was from superior division of ileocolic artery in 4%. In 40% of
specimens appendix received more than one appendicular artery.

Arterial arcades were present in 12 specimens (48%) mainly between superior and

inferior divisions of ileocolic artery.



Interpretation and conclusion:

From this study we conclude that the anatomical details such as the origin, number
of arteries and pattern of branching of the caecal and appendicular arteries are not only
important for ablative surgeries but also in reconstructive microsurgeries using appendix
for the survival of graft.

Keywords: Caecum, Vermiform appendix, Superior mesenteric artery, lleocolic artery,
common caecal artery, Anterior caecal artery, Posterior caecal artery, Appendicular

artery.
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INTRODUCTION

Variation is the law of nature. Every human is unique anatomically to such an
extent that even identical twins are not exactly alike. Some of the variations are of
considerable clinical significance such as vascular ones. Vascular anomalies always pose
a great challenge to the anatomists and surgeons. The surgical trauma to the blood vessels
Is sometimes irreparable and may lead to fatal necrosis of the part being supplied by that
vessel. Holstead, an American surgeon has said “the best way to avoid injury to the
sustaining blood vessel is to know how, when and where to ligate them”. Therefore it is
the responsibility of anatomists to study the variations of the arteries, the knowledge of
which helps the surgeons to avoid intraoperative and postoperative complications like
hemorrhage.*

Darwin and his followers postulated that the appendix was vestigial organ and
useless. But in the present day it is regarded as a specialized organ rather than as a
degenerate or vestigial structure, in view of its rich blood supply and histological
differentiation.’

The caecum has got great surgical significance as it is prone to many pathological
conditions like ileocaecal tuberculosis, carcinoma, volvulus, intussusception,
inflammatory bowel diseases, angiodysplasia, varices, isolated caecal infarction,
congenital anomalies like diverticular diseases, non descent, hypo descent, hyper descent,
retroperitoneal caecum with Jackson’s paracolic membrane and mobile caecum.

The vermiform appendix carries even greater significance as ‘Appendicitis’ is the
most commonly encountered condition in surgical practice apart from other conditions
like angiodysplasia, carcinoid tumour, mucocele and diverticular diseases albeit with

lower incidence.'*



Therefore a clear understanding of the arterial supply of the caecum and appendix
is a must for the surgeons while performing procedures like appendicectomy, mesenteric
lengthening in case of pouch anal anastomosis®, therapeutic embolisation in case of
haemorrhage® and for laparoscopic surgeries®.

The vascularised appendix has been used on its pedicle and subsequently in free
transplant with success to rebuild urethra, ureters, the uterine tubes and extra hepatic
biliary tracts. The precise knowledge of arterial supply of appendix is not only important
for ablation of the appendix but also for various reconstructive microsurgeries using
appendix to guarantee the survival of the whole of the transplant. At least two vessels are
required to ensure the whole of its vascularisation.’

Superior mesenteric angiogram or ileocolic angiogram helps to diagnose
carcinoma of caecum in situations where the routine investigations like barium enema and
colonoscopy have missed the diagnosis and are also helpful in diagnosing angiodysplasia
of Caecum.®

There is no general agreement in the available literature about the arterial supply
of caecum and vermiform appendix. Published papers and standard textbooks contain
differing statements about the number of arteries supplying caecum and appendix. Studies
by Koster & Weintrob (1928)°, Bruce et al (1964)™ and Pitynski et al (1992)'* showed
that appendix is supplied by single appendicular artery .While other studies done by Kelly
& Hurdon (1905)*, Shah & Shah (1946)", Solanke (1968)"revealed more than one
artery supplying appendix. However most authors agree that whatever may be the number

of appendicular arteries, they are either derived from ileocolic artery or its branches.



In view of the discrepancies in the literature about the anatomy of arterial supply
of caecum and vermiform appendix the present study was undertaken to determine the
origin, pattern of branching and anastomosis of caecal and appendicular arteries in the

south Indian population.



OBJECTIVES OF STUDY

1) This work has been done to study the arterial supply of the caecum and vermiform

appendix, to determine the origin, number of arteries and pattern of branching.



ANATOMY OF THE CAECUM

The caecum is located at the commencement of the large intestine in the right iliac
fossa, occupying a triangular gap bounded by the right lateral plane, the transtubercular
plane and lateral half of the inguinal ligament.

It is a large cul-de-sac continuous superiorly with the ascending colon, and on the
posteromedial side receiving the terminal part of the ileum, and the vermiform appendix
on the medial side. Its average dimension is about 6¢cms in length and 7cms in breadth. It
rests posteriorly on the iliacus and psoas major, being separated from both muscles by
their covering fasciae and the peritoneum and posterior to it is the retrocaecal recess,
which frequently contains the appendix.

The lateral cutaneous nerve of the thigh intervenes between iliacus and caecum,
anteriorly it is related to the anterior abdominal wall with intervening greater omentum if
the caecum is empty, and some coils of small intestine may be interposed. Usually it is
entirely enveloped by peritoneum, but sometimes peritoneal covering is incomplete; the
superior part of the posterior surface being uncovered and connected to iliac fascia by
areolar tissue. Commonly caecum enjoys considerable movement so that, it may be
herniated through the right inguinal canal. The outer aspect of the caecum is almost
covered by peritoneum and there are many fat filled projections of peritoneum on the
surface of the caecum known as ‘appendices epiploicae’.

The three taenia coli are present on the surface of caecum. On its anterior surface
are seen branches of anterior caecal artery and corresponding veins and on the posterior

surface the posterior caecal artery and its branches with corresponding veins.



ANATOMY OF VERMIFORM APPENDIX

The vermiform appendix is a narrow worm shaped (vermian) tubular structure,
which arises from the posteromedial caecal wall, 2 cm below the end of the ileum. It may
occupy one of several positions. The commonest positions are retrocaecal, retrocolic and
pelvic. Other positions are occasionally seen especially when there is a long meso-
appendix allowing greater mobility. These include subcaecal, pre-ileal and post-ileal. The
three taeniae coli on the ascending colon and caecum converge on the base of the
appendix and merge into its longitudinal muscle. The anterior caecal taenia is usually
distinct and can be traced to the appendix which affords a guide to its location in clinical
practice. Its length varies from 2-20cms. It is connected by a short mesoappendix to the
lower part of the ileal mesentery; the fold is usually triangular extending almost to the
appendicular tip along the whole viscus. The lumen of the appendix is small and opens
into the caecum by an orifice lying below and slightly posterior to the ileo-caecal
opening. It is sometimes, guarded by a semilunar mucosal fold forming a valve. The
lumen may be widely patent in early childhood; it is partially or wholly obliterated in the
later decades of life. It usually contains numerous patches of lymphoid tissue and it

decreases in size from early adulthood.
ARTERIAL SUPPLY OF CAECUM AND VERMIFORM APPENDIX

The arterial supply of the midgut is derived from the superior mesenteric artery,
which is a ventral branch of the abdominal aorta at the level of first lumbar vertebra (at
transpyloric plane). The arterial supply of the caecum, appendix, terminal part of the
ileum and part of the ascending colon is derived from the ileocolic artery, the branch of

the superior mesenteric artery.



The ileocolic artery divides into many large branches, which ramify and supply
the muscular coat. After dividing into smaller branches in the submucous layer pass to the
mucus membrane. The ileocolic artery is the lowest of the branches from the right side of
the superior mesenteric artery, below the origin of the right colic artery. It passes
downwards and to the right behind the peritoneum towards the right iliac fossa, where it
divides into superior and inferior branches. The inferior branch divides into
a) Ascending colic branch.

b) Anterior caecal branch, supplying the anterior surface of the caecum.

c) Posterior caecal branch, supplying the posterior surface of the caecum.

d) Appendicular artery supplying the appendix.

e) lleal branch, which runs upwards and to the left on the lower part of the ileum,
supplying this part of the small intestine and ends by anastomosing with the termination
of the superior mesenteric artery.'

The main appendicular artery is defined as one which runs in the cresentic fold of
the mesoappendix to the tip of appendix giving numerous branches which supply whole
length of appendix including its tip. The terminal part of the artery lies on the wall of the
appendix and may be thrombosed in appendicitis, which results in distal gangrene or
Necrosis.

Accessory appendicular artery is the one which supplies other parts of the
appendix except the tip. These are common and many individuals possess two or more
arteries of supply.**

Caeco-appendicular artery is given off by the posterior caecal artery supplying the

adjoining parts of the caecum and the base of appendix.*®
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Figure showing arteries of caecum and appendix

EMBRYOLOGY

The primordium of the caecum and vermiform appendix- the caecal swelling
(diverticulum) appears during 6" week of intra uterine life as an elevation on the
antimesenteric border of the caudal limb of the midgut loop. At about 11™week it starts
increasing in length, the basal portion grows in proportion with large intestine whereas
the distal portion grows more in length, hence at the end of foetal life the caecum is
conical in shape. The wide base joining the ascending colon and the apex tapering
gradually into the vermiform appendix, such caecum is called as infantile caecum which
in some people remains same throughout life. As caecum begins to expand the medial
part of the valve does not enlarge as much as rest. The lateral part grows much more
rapidly and eventually forms the apex and most of the body of caecum, while the original

apex with vermiform appendix is pushed into retrocaecal position.'’



REVIEW OF PREVIOUS WORKS

The Vermiform appendix present only in human beings, certain arthropod apes
and the wombat was probably first noted as early as Egyptian civilization (3000 BC).The
Egyptian inscriptions described the appendix as ‘worm of the intestines’.'®

Leonardo da Vinci (1504-1506) has clearly depicted the vermiform appendix in

his anatomical drawings.

Earliest known drawing of the appendix, by Leonardo da Vinci.™

Berengario Dacarpi has first described the Vermiform appendix in 1521 and Vido
Vidins (1530) has first named the worm like organ as Vermiform Appendix.

Andreas Vesalius in the year 1543 dedicated his groundbreaking work of human
anatomy ‘De humanis corporis fabrica’ (on the fabric of the human body) to Charles V in
which he had illustrated about Vermiform Appendix in detail.?

Morgagni in 1719 noted the absence of appendix for the first time.?°

Claudius Amyand performed the first recorded successful appendicectomy in
17352

John Chiene (1868) has noted the complete obliteration of the main trunks of
Coeliac and Mesenteric arteries because of aneurysm of abdominal aorta in a 65 year old
female cadaver. In this case the dye was injected from femoral artery, the dye entered
ileocolic artery to supply Caecum and Appendix through extra peritoneal system of

vessels.?!



Sir Fredric Treves (1885) studied the relationship between the ceacum, appendix
and ileum. He states that mesoappendix is not primary mesentery but a peritoneal fold
raised secondarily by the appendicular artery along its course to the appendix.?

Surgical interest in the appendix arose since 1886 by the recognition of it’s
inflammation by R H Fitz, Professor of Pathological anatomy who first used the term
‘acute appendicitis’ for inflammation of appendix and gave a detailed description of the
condition.?

Kelly and Hurdon (1905) had first drawn the attention towards accessory
appendicular artery and found this in 66% of appendices studied. In their study the main
appendicular artery supplied the distal three quarters of the appendix while an accessory
appendicular artery supplied proximal fourth.*2

Morris and Jackson (1914) mention that ileo-colic artery descends behind the
peritoneum towards the caecum, where it divides into a colic branch and an ileal branch
which passes between the layers of the mesentery and anastomoses with the termination
of the superior mesenteric artery. Near the site of division the ileo-colic artery gives off
anterior and posterior caecal branches. Posterior caecal branch gives origin to main
appendicular artery and sometimes caeco-appendicular artery. Main appendicular artery
supplies whole of appendix up to the tip. Caeco-appendicular artery supplies adjoining
part of caecum and root of the vermiform appendix.*®

Koster and Weintrobe (1928) studied 100 appendices and state that the
appendicular artery is single and it arises from ileocolic artery, further they state that the
appendicular artery enters base of appendix and runs up to the tip of appendix in the free
margin of mesoappendix. They mentioned that in few cases the appendicular artery
instead of ending at the tip of the appendix, ran around the extremity and received

numerous anastomoses.®
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Bradley in 1929 stated congenital absence of the vermiform appendix was a rare
anomaly. He found only two cases of congenital absence of appendix out of 8,102 cases
examined in the autopsy and dissecting room .°

Wakeley (1933) analysed the position of Vermiform appendix in 10,000 cases and
reported that the commonest position was retrocaecal (65.28%).The position of appendix
posterior to the caecum is reflected in the disposition of its blood vessels. The arteries to
appendix are derived from the ileocolic artery or from posterior caecal branch and he also
reported the relative rarity of absence of appendix.?

Shah and Shah (1946) studied the arterial pattern of appendix in 60 Pakistani
cadavers and stated that 42 cases (70%) had single appendicular artery and in 8 cases
(30%) it was double. In 80% of cases accessory appendicular arteries either arose from
anterior or posterior caecal arteries. They observed that the most common origin of single
appendicular artery was the terminal branch of ileocolic artery along with caecal arteries.
They also reported the most common origin of double arteries to appendix was from the
anterior or posterior caecal arteries. Whenever the artery to the appendix arose from the
posterior caecal artery it supplied portion of appendix nearer to the base.™

Hollinshead (1956) in his book “Anatomy for surgeons” illustrates that the
ileocolic artery arises from the right side of the superior mesenteric artery, later dividing
into five branches which arise in a variable manner as the artery nears the ileo-caecal
junction. These branches are —

1) Anterior caecal artery

2) Posterior caecal artery

3) Appendicular artery

4) Ascending colic branch

5) lleal branch

11



The anterior caecal artery essentially continues the course of the ileocolic artery,
passing on the anterior surface of the caecum at or little above the upper border of the
ileocaecal junction. Here it raises a fold of peritoneum, which is called the vascular fold
of the caecum. The posterior caecal artery may arise with anterior caecal artery, but
frequently arises above and passes behind the ileocaecal junction to supply the posterior
surface of the caecum.?

Michel et al (1963) in their study found the anterior and posterior caecal arteries
arising from a common trunk or independently in 36% and 64% respectively. The most
common origin for both arteries and the common trunk was an arcade in between colic
and ileal branches in 76%, less frequently from either of colic or ileal branches or from
the ileo-colic trunk.?

Bruce et al (1964) stated that the artery to the appendix is single and is a branch of
ileocolic artery. The appendicular artery does not anastomose with any other artery and
this is the main reason for gangrene of appendix which occurs if appendicular artery gets
obstructed.*®

Solanke (1968) studied the blood supply of vermiform appendix in 100 Nigerian
cadavers by injecting barium sulfate suspension into superior mesenteric artery and
X-rays were taken. Following observations were made

1) In 84% of specimens ileocolic artery remained as single and in 16% of specimens
it divided into medial and lateral branches.

2) The main appendicular artery was arising from ileocolic artery in 50%, ileal
branch in 32%, medial colic in 13%, ascending colic branch in 3%, anterior ceacal

branch in 1%, arterial loop between ascending colic and ileal branch in 1%.

3) Accessory appendicular arteries were present in 80% cases which was probably

the reason for rarity of appendicitis in Nigerians.*

12



Solanke (1970) studied the morphology of appendix in Nigerians and reported the

increased frequency of pelvic position, the relative rarity of appendicitis in Africans due

to the dual blood supply.”®

Anson and Mcvey (1971) described variations in the origin, branching and

termination of the caecal and appendicular arteries as follows:

1)

2)

3)

4)

5)

6)

7)

8)

Anterior and posterior caecal arteries originate from an arcade between colic

and ileal branches and appendicular artery from the ileal branch.

Anterior and posterior caecal arteries originate from colic branch and

appendicular artery from ileal branch.

Anterior and posterior caecal arteries have common origin from an arcade

and appendicular artery from ileocolic artery proper.

Anterior and posterior caecal arteries have common origin from an arcade

and appendicular artery from colic branch and bifurcates high.

Anterior and posterior caecal arteries have common origin from ileal branch

and appendicular branch from posterior caecal artery.

One anterior caecal and two posterior caecal arteries have common origin from
an arcade and appendicular artery from ileal branch.

Multiple arcades are present between ileal and colic branches. Anterior and
posterior caecal arteries originate from one of the arcades and appendicular artery
from ileal branch.

Anterior and posterior caecal arteries originate from an arcade between ileal and
colic branches and two appendicular arteries, one from the arcade and other from

the ileal branch.?’

13



Baer et al (1976) analysed the caecal vasculature in search for vascular
malformations in 39 specimens of caecum taken from autopsy, state that the ileocolic
artery courses towards the ileo caecal valve in small bowel mesentery, divides giving off
an ascending branch and an ileal branch. The main vessel continues, giving off an
appendicular artery and an artery which forms an arcade by anastomosing with the
ascending branch of ileocolic artery. Distal to this the vessel divides into four to six
anterior and posterior vasarectae which supply the caecum.?®

Ures et al (1979) has studied the angiographic anatomy of the caecal artery in 80
cadavers and demonstrated the following:

1) The common caecal trunk seen in 76.2% of the cases had its origin from the right
colic artery in 15% and from the ileal artery in 61.2% observations.

2) The anterior and posterior caecal arteries had a separate origin in 23.7% cases. In
8.7% cases the anterior caecal artery had its origin from the right colic artery and,
the posterior caecal artery originated directly from the ileal artery. In 13.8% both
caecal arteries originated directly from the ileal artery and, in 1.2% cases anterior
caecal artery originated from the right colic artery and the posterior caecal
artery from the ileocolic artery.?

Katezarski et al (1979) studied the morphology and arterial pattern of vermiform
appendix in 103 cadavers in Zambians and demonstrated more than one appendicular
artery in 39.8% of cadavers.*

Gerlock (1981) has reported the infarction of caecum after therapeutic
embolization of ileocolic artery for the treatment of angiodysplasia of colon because the
caecum is supplied by straight arteries which are end arteries. Thus the ileocolic artery

may not be a good candidate for therapeutic embolization.”
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Vandamme and Bonte (1982) studied 87 ileocolic preparations by means of post
mortem arteriography combined with dissection and corrosion method, and observed that
ileocolic artery terminated by dividing into caecal arteries after giving colic and ileal
branches.*!

Ajmani and Ajmani (1983) studied 100 Indian cadavers (Uttar Pradesh) and
demonstrated more than one appendicular artery in 39% of cadavers.*

Basmajian (1983) in “Grant’s Methods of Anatomy” states that the ileocolic artery
descends subperitoneally towards ileocaecal junction crossing inferior vena cava and right
ureter and bifurcates into ascending and descending branches. Ascending branch supplies
ascending colon, descending branch divides into anterior caecal, posterior caecal,
appendicular arteries and ileal branch. The appendicular artery descends behind the end
of ileum and runs in the free edge of mesoappendix. Commonly appendix is supplied by
two arteries.®

Lumley et al (1983) states that the superior mesenteric artery in the mesentery
supplies small intestine and ends in the right iliac fossa by dividing into ileocolic and
right colic arteries. lleocolic artery descends to right and divides into ascending and
descending branches. Descending branch divides into anterior and posterior caecal
arteries. Posterior caecal artery gives rise to appendicular artery.®*

Bergman et al (1988) in “Compendium of human anatomic variation” mentioned
6 major variations of appendicular and caecal arteries based on 200 specimens as below.
1) In 35% of specimens caecum is supplied by anterior and posterior caecal arteries,

which are the terminal branches of the ileocolic artery by a common trunk. The
appendix is supplied by appendicular artery, which takes its origin from ileal branch.
2) In 28.5% of cases caecum is supplied by anterior and posterior caecal arteries, which

arise directly from the ileocolic artery without a common trunk. There is anastomosis
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3)

4)

5)

6)

between right colic, caecal and ileal branches. The appendix is supplied by
appendicular artery, which is a direct branch from the ileocolic artery.

In 13.5% cases the caecum is supplied by anterior and posterior caecal arteries, which
arise by a common trunk from ileocolic artery. The appendicular artery arises,
directly from the ileocolic artery.

In 6.5% cases the ileocolic artery ends by dividing into 3 posterior caecal arteries
and 1 anterior ceacal artery. The appendix is supplied by appendicular artery arising
directly from the ileocolic artery.

In 5% of cases the ileocolic artery divides into common caecal and right colic
arteries. The common caecal artery divides into anterior and posterior caecal arteries
supplying caecum. The anterior caecal artery gives off ileal branch. The appendicular
artery arises from the posterior caecal artery.

In 4% of cases the caecum is supplied by the anterior and posterior caecal arteries,
which arise from an arcade formed between right colic and ileal branches. The
appendix is supplied by the appendicular artery, which arises from the anterior caecal
artery.®

Kornblith et al (1992) in their study on superior mesenteric artery in 400 cadavers

found that superior mesenteric artery courses to the right lower quadrant of abdomen,

reaching the caecum, it anastomoses with ileocolic artery thus forming superior

mesenteric loop. The ileocolic artery is the only constant branch of the superior

mesenteric artery but has many variants in its distribution. It is an important angiographic

landmark.

In 76% of 200 dissections there was ileocolic loop formed by ileal and colic

branches of ileocolic artery .The anterior and posterior ceacal arteries most commonly

arise separately from ileocolic loop .The anterior caecal artery arises from ileal side of
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loop while posterior caecal artery originates from colic side. The appendicular artery in
62% of specimens arises from ileal side of loop. Another noteworthy point is that there is
a small recurrent ileal artery which unites either with the ileocolic loop or a caecal branch
or ileal branch which was seen in 39% of specimens.*®

Pitynski et al (1992) studied the variability of the arterial pattern of vermiform
appendix in 50 human dead fetuses aged between 12 and 20 weeks of gestation by the
injection method and found that single appendicular artery was the commonest mode of
supply and most of the time arising from the ileocolic artery.™

Pitynski et al (1993) studied Ten human vermiform appendices obtained from
fetal corpses (160.0-240.0 mm of CRL) using injection-micro corrosion method. Blood
vascular bed reproduced with this method was observed with scanning electron
microscope (SEM). The appendix received some small afferent arterial branches of the
appendicular artery which was commonly arising from ileocolic artery. These small
arterial branches pierced the muscular layer and reached the sub mucosal plexus. Small
arterioles arising from this plexus climbed the mucosa and formed honeycomb-like
capillary meshes at the luminal surface level. These capillaries were drained by the
collecting veins, which descended through the mucosa and joined the submucosal plexus.
The large efferent veins arising from the submucosal plexus passed through the muscular
layer and continued with the appendicular vein. In the mucosal and submucosal layers,
several spherical basket-like casts of the germinal center (lymphoid follicle) were seen. In
the parafollicular region (primary follicle), casts of post capillary venules with prominent
surface undulations were relatively frequently observed.*’

Ranganathan TS (1996) in “A Text Book of Human Anatomy” describes that
caecum is supplied by anterior and posterior caecal branches of ileocolic artery; they

descend on the respective surface of caecum to supply. The appendicular artery is a
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branch of ileocolic artery, reaches the appendix through the mesoappendix. There may be
an accessory appendicular artery arising from posterior caecal artery, it is called as —
artery of Sheshachalam.®®

Yada et al (1997) states that analysis of vascular anatomy and lymph node
metastases warrant radical segmental bowel resection for colon cancer .They has studied
the colonic arterial branching variations in 273 patients who underwent superior
mesenteric angiography and found that ileocolic artery arose from superior mesenteric
artery alone. They concluded that the ileocolic artery always arose from superior
mesenteric artery and lymph node metastases of caecal carcinoma were limited to nodes
along the ileocolic artery, caecal cancer could be cured by ileocaecal resection.*

Simon et al (2000) have mentioned blood supply of appendix as follows. The
appendicular arteries may originate from the colic branch of the ileocolic artery, the
ileocolic arcade or the anterior or posterior caecal arteries, which may then communicate
with ileal branch of the superior mesenteric artery. The caecum is supplied by the anterior
and posterior caecal arteries, which are terminal branches of the ileocolic artery. These
end arteries may arise from either the ileal or colic branch of the ileocolic artery or from
an inconstant arcade that may form between vessels.

Schumpelick et al (2000) mentions that caecum derives its blood supply from the
anterior caecal artery, posterior caecal artery and ascending ramus of the ileocolic artery;
the appendix is supplied by appendicular artery which originates from:

a) lliac ramus of the ileocolic artery in 35% cases
b) lleocolic artery in 28%

c) Anterior caecal artery in 20%

d) Posterior caecal artery in 12%

e) lleocaecal artery in 3%

f) Ascending colic ramus of ileocolic artery in 2% of cases.
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Larsen(2002) in ‘Anatomy —development , function & clinical correlations’ states
that the ileocolic artery is the most inferior branch of superior mesenteric artery which
gives rise to ileal branches, an appendicular branch, anterior caecal artery, posterior
caecal artery, ascending colic branch. At times the ileocolic artery, right colic artery &
middle colic branch may share common origin from superior mesenteric artery and
ileocolic artery, right colic artery may share a common trunk.*

Gopalipour (2003) studied the position of appendix in 117 cadavers in south Iran.
The following observations were made -pelvic position of appendix (33.3%) as most
common, appendicular artery a branch of ileocolic artery is present in free border of
mesoappendix, in 65.8% of cadavers the mesoappendix failed to reach the tip and in
34.2% the mesoappendix extended up to the tip.*

Sinnatamby (2006) in “Last’s anatomy” states that ileocolic artery arises from the
right side of Superior mesenteric artery low down in the base of the mesentery. It
descends to right iliac fossa & divides into superior &inferior branches .The superior
branch runs up along the left side of ascending colon to anastomose with right colic
artery. The inferior branch runs to ileocolic junction & gives off anterior and posterior
caecal arteries, an appendicular artery & an ileal branch which ascends to the left of ileum
to anastomose with terminal branch of Superior mesenteric artery. The appendicular
artery runs behind the terminal ileum to enter the mesoappendix, as it does so it gives off
a recurrent branch which anastomoses with a branch of posterior caecal artery.*

Ouattara (2007) has studied the terminal arterial vascularisation of the appendix in
25 specimens from West Africa by intra arterial injection of a mixture composed of
minium and then dissected .The observations were as follows.

Type 1: vascularisation of the whole length of the appendix by only the main

appendicular artery in 24% of cases.
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Type 2: vascularisation of the appendix by the main appendicular artery associated with
one or several accessory appendicular arteries in 36% of cases.

Type 3: vascularisation of the appendix by the main appendicular artery associated the
caeco-appendicular artery in 20% of cases.

Type 4: vascularisation of the appendix by the main appendicular artery associated with
the caeco-appendicular artery and one or several accessory appendicular arteries
in 12% of cases.

Type 5: vascularisation of the appendix, guaranteed by a network of main vessels
(vascular branches) in 8% of cases.’

Susan Standring (2008) in ‘Gray’s Anatomy’ states that the ileocolic artery
approaches the superior border of the ileocolic junction and divides into-

1) Superior division which supplies ascending colon

2) Inferior division which further divides into anterior and posterior caecal arteries,

appendicular artery and ileal artery.

Appendicular artery descends behind the terminal ileum to enter the
mesoappendix and gives off a recurrent branch, which anastomoses with a branch of the
posterior caecal artery; the anastomosis is sometimes extensive. The main appendicular
artery approaches the tip of the organ at first near to, and then in the edge of the
mesoappendix. The terminal part of the artery lies on the wall of the appendix. Accessory
arteries are common, and many individuals possess two or more arteries of supply.™

Snell (2008) in “Clinical Anatomy by regions” states that the Ileocolic artery, a
branch of superior mesenteric artery passes downwards and to right, it gives rise to a
superior branch that anastomoses with right colic artery and an inferior branch that

anastomoses with end of the superior mesenteric artery. The inferior branch gives rise to
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anterior, posterior caecal arteries and an ileal branch, the appendicular artery is a branch
of posterior caecal artery.*!

Romanes (2008) in ‘Cunningham’s manual’ illustrates that the ileocolic artery
may arise with right colic or separately lower down from superior mesenteric artery. It
passes downwards, to the right and ends by dividing into ascending and descending
branches. Descending branch supplies part of ascending colon, the caecum, appendix and
terminal ileum. The anterior caecal branch crosses the ileocaecal junction in the fold of
peritoneum called the vascular fold of caecum, the posterior caecal branch crosses
posterior to the ileocaecal junction. The appendicular artery passes behind the terminal
part of ileum into the mesoappendix.®

Hennawy et al (2009) reported a case of isolated ileocolic artery occlusion in a 57
year old hypertensive male because of complete thrombosis which was diagnosed by
CT-angiogram of abdomen, caecum was found gangrenous on exploratory laparotomy.
The caecum is at a risk of ischaemia as it is supplied by end arteries and they proposed
that the caecum like the splenic flexure is a “watershed area”, with poor blood supply
relative to that of the adjacent intestine because of poor collateral vessel flow.*®

Boleken et al (2010) have noted appendix duplication with persistent cloaca and
type 2 pouch colon in a 7 day old girl on exploratory laparotomy admitted with
provisional diagnosis of imperforate anus.There was normal caecum with two appendices
located at opposing directions, each of them had its own appendicular artery, both of
which were arising from ileocolic artery.*’

Kulkarni & Kulkarni (2011) have noted the variations in the arteries of appendix
in 3 cases.

In case 1: The main appendicular artery branch of posterior caecal artery supplied the tip

of appendix by running through mesoappendix ,accessory appendicular artery branch of
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anterior caecal artery supplied the tip of appendix by passing circumferentially around
anterior wall of caecum from left to right and then behind it.

In case 2: The main appendicular artery which was branch of ileocolic artery entered the
mesoappendix which was passing in front of ileum instead of behind.

In case 3: The appendicular artery first branch of ileocolic artery entered ileocolic fold of
peritoneum gave small branch to caecum and continued as appendicular artery in
mesoappendix which was again anterior to ileum.*®

Geethanjali et al (2011) have done a study on vermiform appendix in 52 cadavers
and noted the pelvic position of the appendix (36.54%) as most common position,
mesoappendix reached the tip in 69.23% of cases and in 30.77% of cases it failed to reach
the tip. Failure of mesoappendix to reach the tip reduces the vascularisation to the tip of
the appendix making it more liable to become gangrenous and hence early perforation
occurs during inflammation.*

Bergman et al in anatomy atlases.org (accessed on May 2011) mentioned that the
ileocolic artery arose independently from superior mesenteric artery in 63% of
individuals, in the remainder it arose as a common trunk with right colic artery, it divided
into anterior caecal, posterior caecal and ileal branches. Appendicular artery had a

variable origin; it was either from ileocolic artery or its branches.*
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MATERIALS AND METHODS

SOURCE OF DATA:
The study of arterial supply of caecum and appendix was conducted on 25
specimens of caecum and appendix with their arteries intact. The specimens were

obtained from cadavers of Department of Anatomy,

METHOD OF DATA COLLECTION:

Sample size: 25 specimens of caecum and appendix with intact arteries.

With proportion of variations of appendicular artery 80%**, 20% allowable error and 95%
confidence limit the calculated sample size is 25.

n=(1.96)° p g/L?

p= Proportion of variations of appendicular artery = 80%

g=100-p

L= allowable error = 20%

METHODOLOGY:

The specimens of caecum, appendix, part of ascending colon, terminal part of
ileum and part of superior mesenteric artery with ileocolic artery were separated from the
surrounding structures after noting relation of ileocolic artery and its branches. Then two
ligatures were applied, one on the ascending colon 20cms from the ileocolic junction and
another one on the terminal ileum, 5¢cms from the ileocaecal junction. The appendix and
caecum were removed en mass along with arteries. The collected specimens were
preserved in 5% formalin.

After preservation the specimens were dissected, cleaned and numbered. The
ileocolic artery and its branches- the anterior caecal, posterior caecal and appendicular

arteries were traced. Later arteries were painted with red acrylic paint in order to make
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them bold and photographs were taken. The observations were recorded with regard to
number, origin and branching pattern of caecal, appendicular arteries.

MATERIALS USED:

Scalpel, blunt and pointed forceps, thread, red acrylic paint and paint brush.

INCLUSION CRITERION:

Specimens of caecum and appendix with intact arteries were included.

EXCLUSION CRITERION:

Specimens of caecum and appendix with some pathology were excluded.
STATISTICAL ANALYSIS:

Data was analysed using the following statistical methods:

1) Mean +/_standard deviation

2) Percentages

3) Pie - diagrammatic representation

Study was carried out for a period of one and half years from Nov 2010 to April 2012.
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OBSERVATIONS

Specimen 1

lleocolic artery was found to arise from right side of superior mesenteric artery,
divided into superior & inferior divisions. Inferior division divided into common caecal
artery and Ileal branch.

Common caecal artery divided into appendicular, anterior caecal, two posterior
caecal and ascending colic arteries. Anterior caecal artery divided into two branches to
supply anterior wall of caecum, posterior caecal arteries were supplying posterior wall of
caecum.

Appendicular artery was running in the mesoappendix giving numerous branches
to appendix. Mesoappendix extended up to the tip of appendix.

Specimen 2

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions. Inferior division divided into appendicular and
common caecal arteries.

Common caecal artery divided into anterior caecal, three posterior caecal and
ascending colic arteries. Anterior caecal artery supplied anterior wall of caecum. Posterior
caecal arteries were supplying posterior wall of caecum.

Appendicular artery divided into two branches. One branch supplied tip and distal
half, the other branch supplied base and proximal half of appendix. Mesoappendix
extended up to the tip of appendix.

Specimen 3
lleocolic artery was a terminal branch of superior mesenteric artery, divided into

superior and inferior divisions.
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Inferior division divided into ascending colic, accessory appendicular, two
anterior caecal, three posterior caecal arteries and ileal branch. Anterior and posterior
caecal arteries were supplying anterior and posterior wall of caecum respectively.

There were three appendicular arteries, the main appendicular artery was arising
from ileocolic artery and supplied the tip and distal half of appendix, accessory
appendicular artery arising from inferior division supplied middle part of appendix,
caeco-appendicular artery arising from posterior caecal artery supplied base of appendix.
Mesoappendix extended up to three fourth of appendix.

Specimen 4

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions.

Arterial arcade was formed by superior and inferior divisions giving rise to
ascending colic, anterior caecal, four posterior caecal arteries and ileal branch. Anterior
and posterior caecal arteries were supplying anterior and posterior wall of caecum
respectively.

Main appendicular artery was arising from lower posterior caecal artery, running
in mesoappendix giving multiple branches to appendix. Mesoappendix extended up to the
tip of appendix.

Specimen 5

Ileocolic artery was found to arise from right side of superior mesenteric artery,
divided into superior and inferior divisions to form an arterial arcade.

Ascending colic, anterior caecal, two posterior caecal, main appendicular arteries
and ileal branch were arising from arterial arcade. Anterior caecal artery was supplying
anterior wall of caecum, two posterior caecal arteries were forming an arterial arcade

giving rise to four posterior caecal arteries to supply posterior wall of caecum.
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Main appendicular artery was running in the mesoappendix giving numerous
branches to appendix. Mesoappendix extended up to the tip of appendix.
Specimen 6

Ileocolic artery was arising as terminal branch from superior mesenteric artery,
divided into superior and inferior divisions. Inferior division divided into main
appendicular and common caecal arteries.

Common caecal artery divided into anterior caecal and two posterior caecal
arteries to supply anterior and posterior wall of caecum respectively, two posterior caecal
arteries formed an arterial arcade with main appendicular artery.

Main appendicular artery was running in mesoappendix giving rise to numerous
branches. Mesoappendix extended up to the tip of appendix.

Specimen 7

Ileocolic artery was found to arise from right side of superior mesenteric artery
dividing into superior and inferior divisions. These divisions were forming an arterial
arcade giving rise to ascending colic artery, appendicular, common caecal arteries and
ileal branch.

Common caecal artery divided into anterior caecal artery which supplied anterior
wall of caecum and three posterior caecal arteries supplying posterior wall of caecum.

Main appendicular artery was running in mesoappendix giving rise to numerous
branches. Mesoappendix extended up to the tip of appendix.

Specimen 8

lleocolic artery was found to arise from right side of superior mesenteric artery,
divided into main appendicular, common caecal arteries, and ileal branch.

Common caecal artery divided into anterior and two posterior caecal arteries

supplying anterior and posterior wall of caecum respectively.
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Main appendicular artery was running in mesoappendix giving rise to numerous
branches to appendix. Mesoappendix was extending up to three fourth of appendix
Specimen 9

Ileocolic artery was arising as terminal branch from superior mesenteric artery and
divided into superior and inferior divisions. Superior division divided into main
appendicular, ascending colic and common caecal arteries.

The common caecal artery was forming an arterial arcade with ascending colic
artery giving rise to two anterior caecal arteries and three posterior caecal arteries which
supplied anterior and posterior wall of caecum respectively.

Main appendicular artery was running in mesoappendix giving rise to numerous
branches to appendix. Mesoappendix extended up to the tip of appendix.

Specimen 10

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions. Inferior division divided into anterior caecal,
posterior caecal and common caecal arteries.

The common caecal artery divided into anterior caecal, two posterior caecal and
main appendicular arteries.

Main appendicular artery was running in mesoappendix giving rise to numerous
branches to appendix. Mesoappendix extended up to the tip of appendix.

Specimen 11

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into ascending colic artery, common caecal artery and ileal branch.

The common caecal artery divided into two branches and formed an arterial
arcade to give rise to anterior caecal and three posterior caecal arteries which supplied

anterior and posterior wall of caecum respectively
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Main appendicular artery was arising from lower posterior caecal artery, giving
numerous branches to appendix. Mesoappendix extended up to three fourth of appendix.
Specimen 12

lleocolic artery was arising from right side of superior mesenteric artery and
divided into superior and inferior divisions. These divisions were forming an arterial
arcade giving rise to ascending colic, posterior caecal, common caecal artery and an ileal
branch.

The common caecal artery divided into two branches which formed an arterial
arcade to give rise to two anterior caecal and two posterior caecal arteries which supplied
anterior and posterior wall of caecum respectively.

Main appendicular artery was arising from common caecal artery, giving
numerous branches to appendix. Mesoappendix extended up to three fourth of appendix.
Specimen 13

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions which were forming an arterial arcade, to give rise to
ascending colic artery, main appendicular, two anterior caecal, four posterior caecal
arteries and ileal branch.

Lower anterior caecal artery was running on anterior surface of caecum giving
numerous branches to it, turned backwards along ileocaecal junction to form one caeco-
appendicular artery to supply base of appendix. Posterior wall of caecum was supplied by
four posterior caecal arteries, the lower posterior caecal artery gave rise to another caeco-
appendicular artery to supply base of appendix.

Main appendicular artery was giving numerous branches to appendix.

Mesoappendix extended up to the tip of appendix.
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Specimen 14

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into ascending colic, common caecal artery and ileal branch.

The common caecal artery divided into two branches and formed an arterial
arcade to give rise to anterior caecal and four posterior caecal arteries which supplied
anterior and posterior wall of caecum respectively

Main appendicular artery was directly arising from ileocolic artery, third posterior
caecal artery gave rise to caeco-appendicular artery to supply base of appendix.
Mesoappendix extended up to three fourth of appendix.

Specimen 15

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions.

Superior division divided into ascending colic, anterior caecal and posterior caecal
arteries.

Main appendicular artery was arising from posterior caecal artery, giving
numerous branches to appendix. Mesoappendix extended up to the tip of appendix.
Specimen 16

Ileocolic artery was arising as a common trunk with right colic artery from
superior mesenteric artery, divided into superior and inferior divisions.

Superior division divided into ascending colic, anterior caecal and posterior caecal
arteries.

Main appendicular artery was arising directly from ileocolic artery and supplied
distal three fourth of appendix, accessory appendicular artery was arising from ileal
branch , supplied proximal one fourth of appendix. Mesoappendix extended up to three

fourth of appendix.
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Specimen 17

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into ascending colic, anterior caecal, posterior caecal artery and an ileal branch.

Anterior caecal and posterior caecal arteries supplied anterior and posterior wall
of caecum respectively.

Main appendicular artery was arising directly from ileocolic artery and supplied
distal three fourth of appendix, accessory appendicular artery was arising from ileal
branch, supplied proximal one fourth of appendix. Mesoappendix extended up to the tip
of appendix.

Specimen 18

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions.

Superior division divided into anterior caecal and posterior caecal arteries which
supplied anterior and posterior wall of caecum respectively.

Main appendicular artery was arising directly from ileocolic artery and supplied
distal three fourth of appendix. Mesoappendix extended up to three fourth of appendix.
Specimen 19

Ileocolic artery was arising as a terminal branch of superior mesenteric artery,
divided into superior and inferior divisions.

Superior division supplied ascending colon as ascending colic artery, inferior
division divided into common caecal artery and main appendicular artery. Ascending
colic artery formed an arterial arcade with common caecal artery to give rise to two
anterior caecal and upper three posterior caecal arteries which supplied anterior and

posterior wall of caecum respectively. Ascending colic artery formed an arterial arcade
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with main appendicular artery to give rise to accessory appendicular and lower posterior
caecal artery.

Main appendicular artery arising from inferior division supplied distal half of
appendix, accessory appendicular artery arising from an arterial arcade between
ascending colic and main appendicular artery supplied middle one fourth of appendix and
caeco-appendicular artery arising from lower posterior caecal artery supplied base of
appendix. Mesoappendix extended up to the tip appendix.

Specimen 20

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions.

Ascending colic artery, main appendicular, two anterior caecal, two posterior
caecal arteries and ileal branch were arising from the arterial arcade formed by two
divisions of ileocolic artery.

Main appendicular artery supplied distal three fourth of appendix, lower posterior
caecal artery gave rise to accessory appendicular artery to supply proximal one fourth of
appendix. Mesoappendix extended up to the tip of appendix.

Specimen 21

Ileocolic artery was arising as a terminal branch of superior mesenteric artery,
divided into superior and inferior divisions to form an arterial arcade.

Ascending colic artery, main appendicular, accessory appendicular, anterior
caecal, four posterior caecal arteries and ileal branch were arising from the arterial arcade.

Main appendicular artery supplied distal three fourth of appendix, accessory
appendicular artery supplied proximal one fourth of appendix. Mesoappendix extended

up to the tip of appendix.
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Specimen 22

Ileocolic artery was arising as a terminal branch of superior mesenteric artery,
divided into superior and inferior divisions.

Superior division continued as anterior caecal artery, inferior division divided into
main appendicular, posterior caecal arteries and ileal branch. Anterior and posterior
caecal arteries supplied anterior and posterior wall of caecum respectively.

Main appendicular artery was running in mesoappendix giving numerous
branches to appendix. Mesoappendix extended up to the tip of appendix.

Specimen 23

Ileocolic artery was arising as a terminal branch of superior mesenteric artery,
divided into ascending colic, common caecal and main appendicular arteries.

The common caecal artery divided into accessory appendicular, anterior caecal,
posterior caecal arteries and an ileal branch. Anterior and posterior caecal arteries
supplied anterior and posterior wall of caecum respectively.

Main appendicular artery supplied distal three fourth of appendix, accessory
appendicular artery supplied base of appendix. Mesoappendix extended up to the tip of
appendix.

Specimen 24

Ileocolic artery was arising from right side of superior mesenteric artery, divided
into superior and inferior divisions. Inferior division divided into main appendicular and
common caecal arteries.

The common caecal artery divided into ascending colic, anterior caecal, two

posterior caecal arteries and an ileal branch.
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Main appendicular artery supplied distal three fourth of appendix, caeco-
appendicular artery originating from posterior caecal artery supplied proximal one fourth
of appendix. Mesoappendix extended up to the tip of appendix.

Specimen 25

lleocolic artery was arising as a common trunk with right colic artery from
superior mesenteric artery, divided into superior and inferior divisions.

Superior division divided into ascending colic, anterior caecal and three posterior
caecal arteries.

Main appendicular artery arose from lower posterior caecal artery running in
mesoappendix giving numerous branches to appendix. Mesoappendix extended up to

three fourth of appendix.
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KEY TO PHOTOGRAPHS

1 — Superior mesenteric artery

2 — lleocolic artery

3 — Superior division of lleocolic artery
4 — Inferior division of Ileocolic artery
5 — Common caecal artery

6 — Anterior caecal artery

7 — Posterior caecal artery

8 — Main Appendicular artery

8a —Accessory Appendicular artery
8ca — Caeco-appendicular artery

9 — Ascending colic artery

10— lleal branch

11- Right colic artery

A — Anterior view

P — Posterior view
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RESULTS

In the present study 25 specimens were studied for the arteries supplying caecum
and vermiform appendix.

The ileocolic artery arose separately from superior mesenteric artery in 23 cases
(92%) and in 2 cases (8%) it arose from a common trunk along with right colic artery
from superior mesenteric artery. (Chart-1)

TABLE-1 ORIGIN OF ILEOCOLIC ARTERY

Source Specimens | Percentage
1)Separately from superior mesenteric artery 23 92
2)In common with right colic artery 2 8
Total 25 100

Chart-1 Origin of lleocolic artery

1)Separately from superior
mesenteric artery

@2)In common with right colic
artery
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The ileocolic artery terminated by dividing into superior and inferior divisions in
20 specimens (80%), ascending colic, common caecal arteries and ileal branch in 3
specimens (12%), ascending colic, anterior caecal, posterior caecal and ileal branch in 1
specimen (4%) and into anterior caecal, posterior caecal, appendicular arteries and ileal
branch in 1 specimen (4%).(Chart-2)

TABLE-2 TERMINATION OF ILEOCOLIC ARTERY

Termination of lleocolic Artery Specimens Percentage
1) Superior and Inferior divisions 20 80

2) Ascending colic, common caecal arteries and ileal 3 12
branch

3) ) Ascending colic, anterior caecal, posterior caecal and 1 4
ileal branch

4) Anterior caecal and posterior caecal , appendicular 1 4
arteries and ileal branch

Total 25 100

Chart-2 Termination of lleocolic artery

O1) Superior and Inferior
divisions

B2) Ascending colic, common
caecalarteries andileal
branch

03) ) Ascending colic, anterior
caecaland posterior caecal
andileal branch

0O4) Anterior caecal and
posterior caecal
, appendicular arteries and
ileal branch
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In the present study common caecal artery was seen in 13 specimens (52%) out of

25 specimens.

TABLE-3 ORIGIN OF COMMON CAECAL ARTERY

Source Specimens Percentage
1) Inferior division 6 46.2
2) lleocolic artery 4 30.7
3) Arterial arcade between superior and inferior divisions 2 15.4
4) Superior division 1 7.7
Total 13 100

Out of 13 specimens, common caecal artery was arising from inferior division in 6

specimens (46.2%), ileocolic artery in 4 specimens (30.7%), arterial arcade between

superior and inferior divisions in 2 specimens (15.4%) and from superior division in 1

specimen (7.7%). (Chart-3)

8% 46%

-

31%

Chart-3 Origin of Common caecal artery

@1) Inferior division
B 2) lleocolic artery
0O3) Arterial arcade between

superior and inferior divisions

0O4) Superior division
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The anterior caecal artery originated from common caecal artery in 10 specimens
(40%), superior division in 5 specimens (20%), arterial arcade in 5 specimens (20%),
inferior division in 2 specimens (8%), ileocolic artery in 2 specimens (8%) and from both
inferior division and common caecal artery in 1 specimen (4%).(Chart-4)

TABLE-4 ORIGIN OF ANTERIOR CAECAL ARTERY

Source Specimens Percentage
1)Common caecal artery 10 40

2) Superior division 5 20

3) Arterial arcade 5 20

4) Inferior division 2 8

5) lleocolic artery 2 8

6) Inferior division and common caecal 1 4
Total 25 100

Chart4 Origin of Anterior caecal artery

O1)Common caecal artery

@ 2) Superior division

8% 4% 40%

O3) Arterial arcade

04) Inferior division

20% m5) lleocolic artery

O6) Inferior division and
common caecal
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The posterior caecal artery originated from common caecal artery in 9 specimens
(36%), arterial arcade in 7 specimens (28%), superior division in 4 specimens (16%),
inferior division in 2 specimens (8%), ileocolic artery in 1 specimen (4%), both inferior
division and common caecal artery in 1 specimen (4%) and from both common caecal
and arterial arcade in 1 specimen (4%). (Chart-5)

TABLE-5 ORIGIN OF POSTERIOR CAECAL ARTERY

Source Specimens Percentage
1) Common caecal artery 9 36

2) Arterial arcade 7 28

3) Superior division 4 16

4) Inferior division 2 8

5) lleocolic artery 1 4

6) Inferior division and common caecal 1 4

7) common caecal and arterial arcade 1 4
Total 25 100

Chart-5 Origin of Posterior caecal artery

O01) Common caecal artery

B 2) Arterial arcade

49, 4%
8% 4% 36% 03) Superior division
§ - 0O4) Inferior division

16%

W 5) lleocolic artery

@6) Inferior division and
common caecal

@7) common caecal and
arterial arcade

49




The main appendicular artery was arising from ileocolic artery in 7 specimens
(28%), arterial arcade in 5 specimens (20%), inferior division in 5 specimens (20%),
posterior caecal artery in 4 specimens (16%), common caecal artery in 3 specimens (12%)

and from superior division in 1 specimen (4%). (Chart-6)

TABLE-6 ORIGIN OF MAIN APPENDICULAR ARTERY

Source Specimens | Percentage
1) lleocolic artery 7 28
2) Arterial arcade 5 20
3) Inferior division 5 20
4)Posterior caecal artery 4 16
5)Common caecal artery 3 12

6) Superior division 1 4
Total 25 100

Chart-6 Origin of Main appendicular artery

01) lleocolic artery

B 2) Arterial arcade

03) Inferior division

0O4)Posterior caecal artery

B 5)Common caecal artery

06) Superior division
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The accessory appendicular arteries were present in 7 specimens (28%).0ut of 7

specimens accessory appendicular arteries arose from ileal branch in 2 specimens (29%),

arterial arcade in 2 specimens (29%), inferior division in 1 specimen (14%), from

common caecal artery in 1 specimen (14%) and from posterior caecal artery in 1

specimen (14%). (Chart-7)

TABLE-7 ORIGIN OF ACCESSORY APPENDICULAR ARTERY

Source Specimens | Percentage
1) lleal branch 2 29
2) Arterial arcade 2 29
3) Inferior division 1 14
4) Common caecal artery 1 14
5) Posterior caecal artery 1 14
Total 7 100

14% 29%

1“%

1

29%

Chart-7 Origin of Accessory appendicular artery

o1
m2
o3

lleal branch

Arterial arcade

)

)

) Inferior division

04) Common caecal artery
)

B 5) Posterior caecal artery
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The caeco-appendicular artery was seen in 5 specimens (20%), out of these caeco-
appendicular artery was originating from posterior caecal artery in 4 specimens (80%)
and in 1 specimen (20%) it had its origin from both anterior and posterior caecal arteries.

(Chart-8)

TABLE 8-ORIGIN OF CAECO-APPENDICULAR ARTERY

Source Specimens Percentage
1) Posterior caecal artery 4 80
2) Anterior and Posterior caecal artery 1 20
Total 5 100

Chart-8 Origin of Caeco-appendicular artery

1) Posterior caecal artery

@ 2) Anterior and Posterior
caecalartery
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In the present study out of 25 specimens 18 specimens had single anterior caecal

artery and 7 specimens had 2 anterior caecal arteries. (Chart-9)

TABLE 9-NUMBER OF ANTERIOR CAECAL ARTERIES

Number Specimens Percentage
One 18 72
Two 7 28
Total 25 100

Chart-9 Number of Anterior caecal arteries

O0ne
BTwo
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In the present study out of 25 specimens-6 specimens (24%) had single posterior
caecal artery, 5 specimens (20%) had 2 posterior caecal arteries, 8 specimens (32%) had 3

posterior caecal arteries and 6 specimens (24%) had 4 posterior caecal arteries. (Chart-10)

TABLE10-NUMBER OF POSTERIOR CAECAL ARTERIES

Posterior caecal artery Specimens Percentage
One 6 24
Two 5 20
Three 8 32
Four 6 24
Total 25 100

Chart-10 Number of Posterior caecal arteries

24% il
/, OO0ne
BTwo
OThree
OFour

32%
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The appendix was supplied by single appendicular artery in 15 specimens (60%)
and in 10 specimens (40%) it received more than one appendicular artery. 7 specimens

(28%) had 2 arteries, 3 specimens (12%) had 3 arteries. (Chart-11)

TABLE 11-NUMBER OF APPENDICULAR ARTERIES

Appendicular artery Specimens Percentage
One 15 60
Two 7 28
Three 3 12
Total 25 100

Chart-11 Number of Appendicular arteries

OOne
BTwo
OThree
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Avrterial arcades were present in12 specimens (48%), out of 12 specimens arterial

arcades were present between superior and inferior divisions of ileocolic artery in 5

specimens (42%), between two branches of common caecal artery in 3 specimens (25%),

between main appendicular artery and posterior caecal artery in 1 specimen (8.3%),

between common caecal artery and ascending colic artery in 1 specimen (8.3%), in 1

specimen (8.3%) two arcades were present one between common caecal artery and

ascending colic artery another between ascending colic artery and main appendicular

artery, in one more specimen(8.3%) two arcades were present one between superior and

inferior divisions another between two branches of common caecal artery.

Chart 12- Formation of Arterial Arcades

Formation of Arterial arcades between Specimens | Percentage
1) Superior and inferior divisions 5 42
2) Two branches of common caecal artery 3 25
3) Main appendicular artery and posterior caecal artery 1 8.3
4) Common caecal artery and ascending colic artery 1 8.3
5) One between common caecal artery and ascending colic 1 8.3
artery, another between ascending colic artery and main
appendicular artery
6)One between superior and inferior divisions another 1 8.3
between two branches of common caecal artery
Total 12 100
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Chart-12 Formation of Arterial arcades

M 1) Superior and inferior divisions

m 2) Two hranches of common caecal artery

m 3) Main appendicular artery and posterior caecal artery

W 4) Common caecal artery and ascending colic artery

® 5) One between common caecal artery and ascending colic artery, another between ascending colic artery

and main appendicular artery
M 6)One between superior and inferior divisions another between two branches of common caecal artery
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DISCUSSION

Quest for knowledge is integral to Human evolution. And this inquisitiveness of
human mind has led to many inventions in various fields of science. The same curiosity is
the history behind investigative work on the arteries. The publication of Andreas
Vesalius’s ‘De humanis corporis fabrica’ (1543) marked the establishment of modern
anatomy. The knowledge of arterial pattern of caecum and appendix is essential for
surgeons and radiologists as it helps to predefine the abnormality by invasive and non
invasive studies. Therefore anatomy of these arteries is an increasingly essential
component for many therapeutic and surgical procedures.

In the present study 25 specimens were studied for the arteries supplying Caecum
and vermiform appendix and the findings of the study have been compared with those of
previous studies.

ORIGIN OF ILEOCOLIC ARTERY
In the present study ileocolic artery arose separately from superior mesenteric

artery in 23 cases (92%), in 2 cases (8%) it arose as a common trunk with right colic
artery. (Table-1)

Bergman et al in anatomy atlases.org mentions that the ileocolic artery arises
independently from the superior mesenteric artery in 63% of individuals; in the
remainder, it arises as a common trunk, usually with the right colic artery.®

A study done on 200 cadavers by Kornblith (1992) mentions that in 8% cases it
originated as a common trunk with right colic artery from superior mesenteric artery. *
Morris (1914)*, Larsen (2002)**, Romanes (2008)* have also mentioned the same.

Susan Standring (2008) states that right colic artery arises along with ileocolic

artery in 10% of cases and then the artery is called as accessory right colic artery.™
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TERMINATION OF ILEOCOLIC ARTERY
> In the present study the ileocolic artery terminated by dividing into superior and

inferior divisions in 20 specimens (80%). (Table-2)
Morris (1914) found that ileocolic artery divided into colic and ileal branches.*®
According to Solanke (1968) in 84% of specimens ileocolic artery remained as
single and in 16% of specimens it divided into medial and lateral branches.**
Kornblith (1992) stated that in 76% of specimens ileocolic artery divided into
colic and ileal branches.*®
Sinnatamby (2006), Snell (2008), Susan Standring (2008) state the same pattern of
termination.*®
> In the present study the ileocolic artery terminated by dividing into ascending
colic, common caecal artery and an ileal branch in 3 specimens (12%).
A study done on 87 ileocolic specimens by Vandamme and Bonte (1982) found
the same pattern of termination of ileocolic artery.®
Bergman et al (1988) stated that ileocolic artery trifurcated into ascending colic,
common caecal and ileal branch in 35% specimens; common caecal artery later divided
into anterior and posterior caecal arteries.® Baer et al (1976) have also mentioned the
same.?
> In the present study the ileocolic artery divided into ascending colic, anterior
caecal, posterior caecal and ileal branch in 1specimen (4%) and into anterior caecal,
posterior caecal, appendicular arteries and ileal branch in 1 specimen (4%).
ORIGIN OF COMMON CAECAL ARTERY
In the present study common caecal artery is seen in 13 specimens out of 25
(52%). (Table-3)
» Out of 13 specimens common caecal artery was arising from inferior division in 6

specimens (46.2%).
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Anson and Mcvey (1971) mentioned the origin of common caecal artery from
inferior division.?’

A study done on 80 cadavers by Ures et al (1979) observed that common caecal
artery arose from inferior division in 61.2%.%

» Out of 13 specimens common caecal artery was arising from ileocolic artery in 4
specimens (30.7%).

Bergman et al (1988) mentioned that common caecal artery arose from ileocolic
artery in 53.5% specimens.®

Baer et al (1976) have stated that ileocolic artery continues as common caecal
artery after giving colic and ileal branches.?®

» Out of 13 specimens common caecal artery was arising from arterial arcade
between superior and inferior divisions in 2 specimens (15.4%).

A study done by Michel (1963) found that common caecal artery arose from an
arcade between colic and ileal branches in 76% of cases.?

Kornblith et al (1992) in their study on 400 cadavers state that common caecal
artery rarely originates from ileocolic loop. Anson and Mcvey (1971) also described the
similar origin of common caecal artery.*

» Out of 13 specimens common caecal artery was arising from superior division in
1 specimen (7.7%).

Anson and Mcvey (1971) described the rare origin of common caecal artery from

superior division.?’

ORIGIN OF ANTERIOR AND POSTERIOR CAECAL ARTERIES
> In the present study anterior caecal artery originated from common caecal artery

in 10 specimens (40%) and in 15 specimens (60%) it had different origin. Posterior caecal
artery originated from common caecal artery in 9 specimens (36%) and in 16 specimens

(64%) it had different origin. (Table 4&5)
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Michel et al (1963) in their study found that anterior and posterior caecal arteries
were either arising from a common caecal artery or separately in 36% and 64%
respectively.®
Ures et al (1979) studied the angiographic anatomy of the anterior and posterior
caecal arteries in 80 cadavers and found that they were arising either from a common
caecal artery or separately in 76.2% and 23.7% of cases respectively.?®
Bergman et al (1988) mentions that common caecal artery gave rise to anterior
and posterior caecal arteries in 53.5% of specimens and in 46.5% of specimens they were
arising separately from different sources.®
> In the present study anterior caecal artery originated from superior division in 5
specimens (20%) and posterior caecal artery arose from superior division in 4 specimens
(16%)).
Michel (1963) states that anterior and posterior caecal arteries originate from
superior division less frequently.”®
Anson and Mcvey (1971) described that colic (superior) branch gave rise to
anterior and posterior caecal arteries which supplied anterior and posterior wall of caecum
respectively.?’
> In the present study an arterial arcade gave rise to anterior caecal artery in 5
specimens (20%) and posterior caecal artery in 7 specimens (28%).
Bergman et al (1988) stated that anterior and posterior caecal arteries originated
from arterial arcade in 4% of specimens.®
A study on 400 cadavers by Kornblith et al (1992) found that anterior and
posterior caecal arteries were originating from ileocolic loop in 76% of cases.*
> In the present study inferior division gave rise to both caecal arteries in 2

specimens (8%).
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Michel (1963) described the rare origin of anterior and posterior caecal arteries
from inferior division.?

Ures et al (1979) in their study on 80 cadavers have found that in 13.8% of cases
both caecal arteries were arising from ileal (inferior) branch.?

Lumley et al (1983) has found the origin of anterior and posterior caecal arteries
from descending branch.**

The origin of both anterior and posterior caecal arteries from inferior division of
ileocolic artery has also been explained by Basmajian (1983)%, Sinnatamby (2006)*,
Susan Standring (2008)*, Snell (2008)*, Romanes (2008)*.

> In the present study anterior caecal artery originated from ileocolic artery in 2
specimens (8%) and posterior caecal in 1 specimen (4%).

Morris and Jackson (1914) mention that ileo-colic artery descends behind the
peritoneum towards the caecum, divides into colic, ileal, anterior and posterior caecal
branches.'®

Hollinshead (1956) has explained that ileocolic artery continued as anterior caecal
artery passing over anterior surface of caecum to supply it, posterior caecal artery may
arise with anterior caecal or directly from ileocolic.?*

Michel (1963) has noted origin of both caecal arteries from ileocolic artery.?

A study done by Ures et al (1979) on 80 cadavers observed that in 1.2% of cases
posterior caecal artery arose from the ileocolic artery.?

Bergman et al (1988) mentioned that anterior and posterior caecal arteries arose
directly from ileocolic artery in 35% of cases.*®

Simon et al (2000) have mentioned that ileocolic artery terminated as straight

arteries which supplied anterior and posterior walls of caecum.*
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> In the present study anterior and posterior caecal arteries originated from both
inferior division and common caecal artery in 1 specimen (4%). And in 1 specimen (4%)
only posterior caecal artery arose from both common caecal and arterial arcade.

ORIGIN OF MAIN APPENDICULAR ARTERY
> In the present study main appendicular artery was arising from ileocolic artery in

7 specimens (28%). (Table-6)

Koster and Weintrobe (1928) studied 100 appendices and stated that the
appendicular artery arose only from ileocolic artery.®

Bruce et al (1964) states that the artery to the appendix is single and is a branch of
ileocolic artery.™

Solanke (1968) has studied the blood supply of vermiform appendix in 100
Nigerian cadavers and stated that appendicular artery originated from ileocolic artery in
50% of cases.™

Bergman et al (1988) in “Compendium of human anatomic variation” mentioned
that appendicular artery originated from ileocolic artery in 48.5% specimens based on a
study of 200 specimens.®

Pitynski et al (1992) studied the variability of the arterial pattern of vermiform
appendix in 50 human dead fetuses aged between 12 and 20 weeks of gestation by the
injection method and found that appendicular artery was arising from the ileocolic artery
in most of the cases.™

Schumpelick et al (2000) mentioned that the appendix was fed from appendicular
artery which originated from ileocolic artery in 28% of specimens.®

Ouattara (2007) has studied the terminal arterial vascularisation of the appendix in
25 specimens from West Africa by intra arterial injection method and found the origin of

appendicular artery from ileocolic artery in 35% of cases.’
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Wakeley (1933)?%, Hollinshead (1956)**, Anson and Mcvey (1971)?", Baer et al
(1976)%, Larsen (2002)**, Gopalipour (2003)*, Susan Standring (2008)*°, Boleken et al
(2010)*', Kulkarni & Kulkarni (2011)*, Bergman et al in anatomy atlases.org (accessed
on May 2011)*° have also stated that appendicular artery originates from ileocolic artery.

> In the present study main appendicular artery was arising from arterial arcade in 5
specimens (20%).

Solanke (1968) has studied the blood supply of vermiform appendix in 100
Nigerian cadavers and found appendicular artery originating from arterial arcade in 1% of
cases.™

Kornblith et al (1992) in their study on 400 cadavers found the origin of
appendicular artery from arterial arcade in 76% of specimens.*

Ouattara (2007) has found the origin of appendicular artery from arterial arcade in
34.75% of cases.’

Anson and Mcvey (1971)%", Simon et al (2000)* also mentioned same site of
origin.

> In the present study main appendicular artery was arising from inferior division in
5 specimens (20%).

Solanke (1968) has studied the blood supply of vermiform appendix in 100
Nigerian cadavers and found appendicular artery originating from ileal (inferior) branch
in 32% of cases.™

Bergman et al (1988) found that appendicular artery arose from inferior division
in 35% of specimens out of 200 specimens.*®

Schumepelick et al (2000) mentions that the appendix receives its blood supply
from appendicular artery which originated from iliac ramus of the ileocolic artery in 35%

of specimens.’
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Ouattara (2007) found the origin of appendicular artery from ileal (inferior)
branch in 35% of cases.’

Anson and Mcvey (1971)%, Basmajian (1983)*%, Sinnatamby (2006)**, Romanes
(2008)*°, Bergman et al in anatomy atlases.org (accessed on May 2011) have also
described the same®.

> In the present study main appendicular artery was arising from posterior caecal
artery in 4 specimens (16%).

Shah and Shah (1946) studied the arterial pattern of appendix in 60 Pakistani
cadavers and state that in 80% of cases accessory appendicular arteries either arise from
anterior or posterior caecal arteries.™

Bergman et al (1988) found that appendicular artery arose from posterior caecal
artery in 4 % of specimens out of 200 specimens.*®

Schumpelick et al (2000) mentions appendicular artery originated from posterior
caecal artery in 12% of specimens.’

Ouattara(2007) has found the origin of appendicular artery from posterior caecal
artery in 13% of cases.’

Morris and Jackson (1914)*®, Lumley et al (1983)*, Simon et al (2000)*, Snell
(2008)*, Kulkarni & Kulkarni (2011)*®, Bergman et al in anatomy atlases.org (accessed
on May 2011)° stated the same.

> In the present study main appendicular artery was arising from common caecal
artery in 3 specimens (12%).
> In the present study main appendicular artery was arising from superior division

in 1 specimen (4%).
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Solanke (1968) has studied the blood supply of vermiform appendix in 100
Nigerian cadavers and found the origin of appendicular artery from ascending colic
(superior) branch in 3% of cases.™

Schumpelick et al (2000)® mentioned that the appendix was fed from appendicular
artery which originated from ascending colic ramus of ileocolic artery in 2% of cases.
Anson and Mcvey (1971)?", Simon et al (2000) “’stated the same.

ORIGIN OF ACCESSORY APPENDICULAR ARTERY
> In the present study accessory appendicular arteries were present in 7 specimens

(28%).0ut of 7 specimens accessory appendicular arteries were arising from ileal branch
in 2 specimens (29%), arterial arcade in 2 specimens (29%), inferior division in 1
specimen (14%), common caecal artery in 1 specimen (14%) and from posterior caecal
artery in 1 specimen (14%). (Table-7)

Anson and Mcvey (1971) mention that accessory appendicular arteries also supply
appendix and they originate from inferior division of ileocolic artery?’.

Ouattara (2007) has studied the terminal arterial vascularisation of the appendix in
25 specimens from West Africa by intra arterial injection method and found accessory
appendicular arteries in 12 specimens (48%). They found the origin of accessory
appendicular arteries from posterior caecal artery in 6 specimens and from arterial arcade
in 6 specimens.’
ORIGIN OF CAECO-APPENDICULAR ARTERY

In the present study caeco-appendicular artery was seen in 5 specimens (20%).
Out of these, caeco-appendicular artery was originating from posterior caecal artery in 4
specimens (80%) and in 1 specimen (20%) it arose from both anterior and posterior
caecal arteries. (Table-8)

Morris and Jackson (1914) observed caeco-appendicular artery normally arose

from posterior caecal artery.™®

66



Ouattara (2007) has studied the arterial supply of the appendix in 25 specimens
from West Africa by intra arterial injection method and found caeco-appendicular arteries
in 8 cases (32%) all of them originating from posterior caecal artery.’

In the 13" specimen of present study anterior caecal artery was running on
anterior surface of caecum giving numerous branches to it, turned backwards along
ileocaecal junction to form a caeco-appendicular artery to supply base of appendix.
Kulkarni & Kulkarni (2011)* have also explained the same.

NUMBER OF ANTERIOR CAECAL ARTERIES

In the present study out of 25 specimens 18 specimens had single anterior caecal
artery and 7 specimens had 2 anterior caecal arteries. (Table-9)
NUMBER OF POSTERIOR CAECAL ARTERIES

In the present study out of 25 specimens, 6 specimens (24%) had single posterior
caecal artery, 5 specimens (20%) had 2 posterior caecal arteries, 8 specimens (32%) had 3
posterior caecal arteries and 6 specimens (24%) had 4 posterior caecal arteries. (Table-10)
NUMBER OF APPENDICULAR ARTERIES

In the present study appendix was supplied by single appendicular artery in 15
specimens (60%) and in 10 specimens (40%) it received more than one appendicular
artery. 7 specimens (28%) had 2 arteries, 3 specimens (12%) had 3 arteries. (Table-11)

Kelly and Hurdon (1905) had first time drawn attention towards accessory
appendicular artery and showed them in 66% of specimens studied.*?

Koster and Weintrobe (1928) studied 100 appendices and stated the appendicular
artery is single.’

Shah and Shah (1946) studied the arterial pattern of appendix in 60 Pakistani
cadavers and found 42 cases (70%) having single appendicular artery and 18 cases (30%)

having more than one artery.™
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Bruce et al (1964) stated that the artery to the appendix is single and is a branch of
ileocolic artery.™

Solanke (1968) has studied the blood supply of vermiform appendix in 100
Nigerian cadavers and stated accessory appendicular arteries were present in 80% of
cases which was probably the reason for rarity of appendicitis in Nigerians.**

Katezarski et al (1979) studied the morphology and arterial pattern of vermiform
appendix in 103 cadavers in Zambians and demonstrated more than one appendicular
artery in 39.8% of cadavers.*

Ajmani and Ajmani (1983) studied 100 Indian cadavers (Uttar Pradesh) and
demonstrated more than one appendicular artery in 39% of cadavers.*

Basmajian (1983) explains that commonly appendix is supplied by two arteries.

Pitynski et al (1992) found single appendicular artery as the commonest mode of
supply to appendix based on a study of 50 human dead fetuses.*®

Ouattara (2007) has studied the terminal arterial vascularisation of the appendix in
25 specimens from West Africa by intra arterial injection method and found that in 24%
of specimens appendix was supplied by main appendicular artery (single) alone. In 76%
of cases it was supplied by either accessory appendicular arteries or Caeco-appendicular
arteries or by both along with main appendicular artery.’

Susan Standring (2008) in ‘Gray’s Anatomy’ illustrates that accessory
appendicular arteries are common and many individuals possess two or more arteries of
supply.®
FORMATION OF ARTERIAL ARCADES

In the present study arterial arcades were present in 12 specimens (48%). Out of
12 specimens arterial arcades were present between superior and inferior divisions of

ileocolic artery in 5 specimens (42%), between two branches of common caecal artery in
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3 specimens (25%), between main appendicular artery and posterior caecal artery in 1
specimen (8.3%), between common caecal artery and ascending colic artery in 1
specimen (8.3%), in 1 specimen (8.3%) two arcades were present one between common
caecal artery and ascending colic artery another between ascending colic artery and main
appendicular artery, in one more specimen(8.3%) two arcades were present one between
superior and inferior divisions another between two branches of common caecal artery.
Kornblith et al (1992) in their study on superior mesenteric artery found that in
76% of 200 dissections there was ileocolic loop formed by ileal and colic branches of

ileocolic artery which gave rise to caecal and appendicular arteries.*
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CONCLUSION

A comprehensive study of arteries of caecum and vermiform appendix was carried

out in the Department of Anatomy, :

on 25 specimens of human caecum and appendix of both sexes by dissection method. The
present study shows some differences with respect to the results from the available
literature.

The ileocolic artery originated separately from superior mesenteric artery in 92%
of specimens and terminated by dividing into superior and inferior divisions in 80% of
specimens. The common caecal arteries were seen in 52% of specimens. The common
caecal artery which gave rise to anterior caecal artery in 40% and posterior caecal artery
in 36% of specimens was the most common source of origin of these two arteries.

The commonest source of origin of main appendicular artery was ileocolic artery
in 28% of specimens; least common was from superior division of ileocolic artery in 4%.
In 40% of specimens appendix received more than one appendicular artery. The
accessory appendicular arteries were seen in 28% of specimens and caeco-appendicular
arteries were seen in 20% of specimens.

The 13™ specimen of present study showed variant origin of caeco-appendicular
artery from anterior caecal artery. Anterior caecal artery was running on anterior surface
of caecum giving numerous branches to it, turned backwards along ileo-caecal junction to
form a caeco-appendicular artery to supply base of appendix.

Arterial arcades were present in 12 specimens (48%), mainly between superior
and inferior divisions of ileocolic artery (42%). In 3 specimens (25%) arterial arcade was
present between two branches of common caecal artery which gave rise to caecal and

appendicular arteries.
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SUMMARY

The present study was intended to go through the details of origin, number and
branching pattern of arteries of caecum and appendix in 25 specimens of caecum and
appendix by dissection method.

Better anatomical knowledge about the caecal and appendicular arteries and their
variations is essential for surgeons while operating on the ileocolic region for treating
conditions such as appendicitis, carcinoma of caecum, ileocaecal tuberculosis, caecal
volvulus, and intussusception and also in treating congenital anomalies of caecum and
appendix.

The details of origin, number and branching pattern of appendicular arteries help
the surgeons to use the appendix with its pedicle or as free transplant in many
reconstructive microsurgeries such as to rebuild urethra, ureters, the uterine tubes and
extra hepatic biliary tracts.

The same knowledge is also helpful in the interpretation of superior mesenteric or
ileocolic angiograms by radiologists.

Work done in the present study was just like exploring the tip of iceberg. The rest

of it needs to be explored.
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PROFORMA

Sp | Origin of | Origin of Origin of Origin of Variations
no | common | anterior caecal | posterior appendicular

caecal artery caecal artery artery

artery

Signature of PG
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MASTER CHART

Sp | Origin of | Origin of Origin of Origin of Variations
no | common | anterior caecal | posterior appendicular
caecal artery caecal artery artery
artery
1 |ID CCA 2 from CCA CCA 2 PCA present
2 |ID CCA 3 from CCA ID 3 PCA present
3 |- 2 from 1D 3 from ID MA from ICA | 3PCA,3
AAA from ID | appendicular
CA from PCA | arteries present
4 |- AA between 4 from AA PCA AA present
SD and ID between SD between SD and
and ID ID, 4 PCA present
5 |- AA between 4 from AA AA between | AA present
SD and ID between SD SD and ID between SD and
and 1D ID, 4 PCA present
6 |ID CCA 2 from CCA ID AA present
between MA and
PCA,2 PCA
present
7 | AA CCA 3 from CCA AA between | AA between SD
between SD and ID and ID, 3 PCA
SD and present
ID
8 | ICA CCA 2 from CCA ICA 2 PCA present
9 |SD 2 from AA 3 from AA SD AA between CCA
between CCA | between CCA and ASA, 2 ACA
and ASA and ASA and 3 PCA present
10 | ID 1fromIDand |1fromIDand2 | CCA 2 ACA and 3 PCA
1 from CCA from CCA present.

KEY TO MASTER CHART-

SMA-Superior mesenteric artery, ICA-lleocolic artery, SD-Superior division, ID-Inferior

division, CCA-Common caecal artery, ACA-Anterior caecal artery, PCA-Posterior caecal

artery, ASA-Ascending colic artery, IB-lleal branch, MA-Main appendicular artery,

AAA-Accessory appendicular artery, CA- Caeco-appendicular artery, AA-Arterial

arcade.
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Sp | Origin of | Origin of Origin of Origin of Variations
no | common | anterior posterior appendicular
caecal caecal caecal artery artery
artery artery
11 ICA CCA 3 from CCA PCA AA present
between 2
branches of
CCA;3PCA
present
12 | AA 2 from CCA | 2 from CCA, CCA One AA
between 1 from AA between SD and
SD and between SD and ID, another AA
ID ID between 2
branches of
CCA, 2 ACA
and 3 PCA
present
13 | -- 2 from AA | 4 from AA MA from AA | AA present
between SD | between SD and | between SD between SD and
and ID ID and ID ID, 2 ACA and
2 CA one 4 PCA, 3
from ACA, appendicular
another from | arteries present
PCA
14 | ICA CCA 4 from CCA MA from ICA | AA present
CA from PCA | between 2
branches of
CCA,
4 PCA and
2 appendicular
arteries present
15 | -- SD SD PCA
16 | -- SD SD MA from ICA | AAA from IB
AAA from IB
17 | -- ICA ICA MA from ICA | 2 appendicular
AAA from IB | arteries present
18 | -- SD SD MA from ICA
19 ID 2 from AA | 3from AA MA from ID | One AA present
between between CCA and | AAA from between CCA
CCAand ASA AA between | and ASA,
ASA 1 from AA ASA and MA | another between
between ASA and | CA from PCA | ASA and MA,2
MA ACA and
4 PCA and

3 appendicular
arteries present
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Sp | Origin of | Origin of Origin of Origin of Variations
no | common | anterior caecal posterior appendicular
caecal artery caecal artery artery
artery
20 | -- 2 from AA 2 from AA MA from AA | AA between
between SD and between SD and | between SD SDand ID,2
ID ID and ID ACA, 2 PCA,
AAA from 2
PCA appendicular
arteries
present
21 | -- AA between SD | 4 from AA MA and AA between
and ID between SD and | AAA from SDand ID,4
ID AA between PCA, 2
SDand ID appendicular
arteries
present
22 | -- ICA ID ID SD continued
as ACA
23 | ICA CCA CCA MA from ICA | 2
AAA from appendicular
CCA arteries
present
24 | ID CCA 2 from CCA MA fromID | 2PCA and 2
CA from PCA | appendicular
arteries
present
25 | -- SD 3 from SD PCA 3 PCA present

KEY TO MASTER CHART-

SMA-Superior mesenteric artery, ICA-lleocolic artery, SD-Superior division, ID-Inferior

division, CCA-Common caecal artery, ACA-Anterior caecal artery, PCA-Posterior caecal

artery, ASA-Ascending colic artery, IB-lleal branch, MA-Main appendicular artery,

AAA-Accessory appendicular artery, CA-Caeco-appendicular artery, AA-Arterial arcade.
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