Case Report

Superficial Brachial Artery with a High
Origin of Profunda Brachii and Common
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Interosseous Artery: A Case Report
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ABSTRACT

Variations in the arterial pattern of the upper limb are observed
frequently and may be seen in routine dissections or in clinical
practice. These have important influences on the predisposition
to illness, clinical examination, investigations and patient man-
agement, including operative surgery. The knowledge of such
a variability is however not only desirable, but also essential. In
this article, the superficial brachial artery with a high origin of
profunda Brachii and the common Interosseous artery is being
reported. The axillary artery in its third part gave the profunda

brachii artery and continued as the brachial artery which crossed
the median nerve superficially from the medial to the lateral side,
in the middle of the arm, as the superficial brachial artery. In
the lower one third of the arm, it gave a branch of almost equal
calibre, which coursed laterally and continued in the forearm
as the common interosseus artery. Then, just at the base of the
cubital fossa, it divided into the radial and the ulnar arteries. These
arteries may also be mistaken for veins and the results may be
disastrous, like gangrene or loss of the hand. Its ontogeny and
clinical implications have been discussed in detail.
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INTRODUCTION

The principle arteries of the upper extremity vary widely in their
origin and course. Thus, variation is a rule rather than an exception.
Some of such variations include a high origin of arteria profunda
brachii from the axillary artery instead of the brachial artery and
the superficial brachial artery where the brachial artery crosses the
median nerve superficially from the medial to the lateral side or
the high origin of the radial or the ulnar arteries. One such case
was found in the Department of Anatomy, Govt. Medical College,
Amritsar, Punjab, India, where multiple vascular anomalies were
seen in the same limb and the same is being reported here.

CASE REPORT

In the right upper limb of a 60 year old male cadaver, the axillary
artery inits third part gave the profunda brachii artery and continued
as the brachial artery. The former entered the radial groove along
with the radial nerve, whereas the later crossed the median nerve
superficially from the medial to the lateral side in the middle of the
arm as the superficial brachial artery. In its course in the arm, it
gave muscular branches to the muscles of the arm. About 9 cm
proximal to the intercondylar line, it gave a branch which continued
laterally and distally in the forearm as the common interosseous
artery. Then, just at the base of the cubital fossa, it bifurcated into
the radial and the ulnar arteries. The radial artery coursed normally,
while the ulnar artery crossed the common flexor origin of the forearm
muscles superficially to reach its destination between the flexor carpi
ulnaris and the flexor digitorum superficialis. [Table/Fig-1 & 2]

DISCUSSION

The superficial brachial artery is so called because it runs
superficial to the median nerve, whereas usually the brachial artery
runs deep to the median nerve. The superficial brachial artery
may replace the main trunk as was seen in the present case, or
it may be accompanied by an equally important, less important or

[Table/Fig-1]: Showing Axillary Artery continuing as superficial brachial
Artery

[Table/Fig-2]: Showing superficial brachial artery giving common
interosseous artery and itself dividing into radial and ulnar arteries

more important trunk running parallel and deep into the median
nerve in the normal position [1]. These superficial brachial arteries
may continue in the cubital fossa and bifurcate as usual into the
radial and the ulnar arteries, both the radial and the ulnar arteries
running a superficial course in the forearm [2], with the deep
division continuing in the forearm as the Interosseous complex [3].
Another type of variant is also seen, where the brachial artery gives
a superficial branch in the arm, which continues in the forearm as
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the common interosseous artery, while the brachial artery divides
into the radial and the ulnar arteries at the normal position [4]. Our
case was partially so, in that the common interosseous artery
came from the superficial brachial artery, about 9 cm proximal to
the intercondylar line. However, there was no deep component and
the superficial brachial artery itself terminated into the radial and
the ulnar arteries, both running a superficial course in the forearm.

The incidence of the superficial brachial artery is reported to vary
between 0.2 and 19.7% (see [Table/Fig-3])

Manners Smith [16] opined that many of the variations which are
noted in man, represent a retention or the reappearance of primitive
patterns and this is in consonance with the view that ontogeny
repeats phylogeny. Arey [16] [17] is of view that the anomalous
blood vessels may be due to any of the following:

The choice of unusual paths in the primitive vascular plexuses
The persistence of vessels which are normally obliterated
The disappearance of vessels which are normally retained
Incomplete development

Fusions and absorption of the parts which are usually distinct

ISARE I S

Ontogeny of the superficial brachial artery was first described by
Senior in 192618 and this was later on modified by Baeza et al in
1995 [15]. According to Baeza et al [15], the arteries of the upper
limb develop as follows: [See Table/Fig-4]

e The superficial brachial artery is a consistent embryonic
vessel that plays an important role in the normal arterial
morphogenesis of the upper limb.

e The superficial brachial artery has two terminal branches, a
medial one which is a superficial antebrachial artery and a
lateral one which continues in the forearm as a part of the
definitive radial artery [7],[19].

e The superficial antebrachial artery divides into two terminal
branches- the median and the ulnar arteries [7],[18],[19]. Each
of these branches anastomoses with a corresponding branch
of the primitive axial artery, which are trunks in the origin of the
median and the ulnar arteries respectively. Gradually, the trunks
of deep origin attain a haemodynamic predominance and the
superficial antebrachial artery, together with a preanastomotic
segment of its terminal branch, retrogresses. Therefore, two
segments can be distinguished in both the median and the
ulnar arteries; a proximal or deep one which corresponds to the
trunks of origin in the primitive axial artery and another distal or
superficial one which represents the postanastomotic segment
of the terminal branch of the superficial antebrachial artery.

Sl. No. | Name of Author Year Percentage
1. Quains [5] 1844 0.2
2. Gruber [6] 1848 0.4
3. Muller [7] 1903 1.0
4. Degaris and Swartley [8] 1928 9.0
5. Miller [9] 1939 3.0
6. Treves and Rogers [4] 1947 15.0
7. Mc Cormack et al [10] 1953 5.75
8. Skopakoff [11] 1959 19.7
9. Lanz and Wachsmuth [12] 1959 25.0
10. Keen [2] 1961 12.3 0r 3.6
11. Fuss et al [13] 1985 17.0
12. Lippert and Pabst [14] 1985 22.0
13. Baeza et al [15] 1995 11.9
14. Present Case 2010 Single Case

[Table/Fig-3]: Incidence of Superficial Brachial Artery
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e  Theradial artery usually develops in a similar way as the median
and the ulnar arteries. Thus, the lateral terminal branch of the
superficial brachial artery anastomoses with a trunk for a deep
origin of the radial artery in the primitive axial artery. A deep,
haemodynamic predominance determines the regression of
those superficial arterial segments which are located proximal
to the anastomosis, while the distal segments persist as a
part of the radial artery. This statement is in agreement with
that which was given by Senior and Singer [18],[20]. However,
they defined the superficial branch of the anastomosis as the
proper superficial brachial artery and not as its lateral, terminal
branch. This difference may be justified by the fact that once
the anastomosis between the trunk for the deep origin of the
radial artery and the lateral branch of the superficial brachial
artery is made, the definitive patterns of the median and ulnar
arteries have already been established [18], [20].

This explanation stands a good stead as far as the origin of the
radial and the ulnar arteries from the superficial brachial artery are
concerned. However, an origin of the common interosseous artery
from the superficial brachial artery can not be explained on the
basis of this. For this, a slight modification in Baeza et al’'s [15]
model of development of the human brachio antebrachial system
is recommended as follows [See Table/Fig-5]:

The superficial brachial artery, before dividing into its two terminal
branches (Stage Il of Baeza et al ,1995), gives a branch (n in
Fig Il) which joins the axial artery, distal to the origin of the deep
component of the radial and the ulnar arteries. Usually, this
component also disappears, as the haemodynamic preference goes
for the deep component of the axial artery. But in the present case,
this component persisted and the deep component disappeared,
leading to an origin of the common interosseous artery from the
superficial brachial artery.

CLINICAL SIGNIFICANCE

The presence of the large, common interosseus artery provides
enough blood supply to the upper limb to prevent any ischaemia in

a = Primitive axial artery
b = Superficial brachial artery
¢ = Lateral branch of Superficial brachial
artery
d = Medial branch of Superficial brachial
artery (Superficial ante- brachial
artery)
e = Trunk of deep origin of radial artery
f=Radial artey
= Ulnar branch of Superficial
a ante-brachial artery
h = Median branch of Superficial
ante-brachial artery
Trunk of deep origin of ulnar artery
Trunk of deep origin of median artery
= Ulnar artery
I= Median artery
m = Common interosseous artey

[Table/Fig-4]: Baeza et al 1995,s modifications in development of
Human Brachio antebrachial system
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a = Primitive axial artery

b = Superficial brachial artery

¢ = Lateral branch of Super-ficial brachial
artery

d = Medial branch of Superficial brachial
artery (Superficial ante-brachial artery)

e = Trunk of deep origin of radial artery

f= Radial artey

g = Ulnar branch of Superficial ante-
brachial artery

a h = Median branch of Super-ficial ante-

brachial artery

i = Trunk of deep origin of ulnar artery

j = Trunk of deep origin of median artery

k = Ulnar artery

| = Median artery

m =Trunk of deep origin of common
Interosseous artey

n = Trunk of superficial origin of common

Interosseous Artery
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[Table/Fig-5]: Development of Superficial Brachial Artery as in the

present case

an event of occlusion of the superficial brachial artery. The superficial
brachial artery, as well as the superficial position of the ulnar and
the radial arteries not only makes them more vulnerable to trauma
and thus to bleeding, but also makes them more accessible to
cannulation, if needed. These arteries may also be mistaken for a
vein. If certain drugs are injected into these vessels, the results may
be disastrous, like gangrene or loss of the hand [21]. Moreover, if
the superficial brachial artery is retained, it is usually associated
with a retarded development of the palmar arch [22],[23],[24].
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