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ABSTRACT

The cephalic, basilic, and median cubital veins constitute the superficial
venous system of the upper extremity and are frequently utilized for
vascular access procedures and medication administration. During a routine
anatomical dissection, we observed an anatomical variation in the superficial
venous pattern of the right upper extremity in a male dissected corpse.
The notable variation included the absence of communication between

the cephalic vein (CV) and basilic vein (BV) at the cubital fossa, coupled
with the absence of both the intermediate vein of the forearm (IVF) and
median cubital vein (MCV) in the superficial compartment. The basilic vein
was observed traversing the basilic hiatus in the distal third of both upper
extremities. In the contralateral upper limb, both the IVF and MCV were
present in their typical anatomical positions. The identification of such
venous anatomical variants through preoperative vein mapping is crucial for
minimizing procedural complications and optimizing treatment outcomes.
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INTRODUCTION

he cephalic vein (CV) functions to drain blood from the dorsal venous arch

of the hand. It courses laterally through the forearm, receiving multiple
tributary veins and connecting with the basilic vein (BV) via the middle vein
of the elbow in the cubital fossa. In the arm, the cephalic vein runs lateral
to the biceps, ultimately draining into the axillary vein at the clavipectoral
triangle after passing beneath the clavicle and crossing the axillary artery [1-3].
The basilic vein follows a comparable course, originating in the dorsal hand
capillary network and proceeding medially through the forearm after crossing
the wrist. The intermediate elbow vein typically connects the cephalic and
basilic veins. The basilic vein courses parallel to the deep brachial vein before
their junction forms the axillary vein [4]. It typically traverses the basilic hiatus
to reach the deep compartment in the distal third of the arm.

Embryologically, the cephalic vein develops distinctly from other upper limb
superficial veins. While the basilic, axillary, and subclavian veins develop from
ulnar plexus capillary fusion, the cephalic vein forms through anastomosis
of the external jugular vein, which previously connected to the internal
jugular vein. Subsequently, it drains via the axillary vein. During superficial
vein embryological development, as capillary networks atrophy, the cephalic
vein does not arise from radial plexus capillaries. Regional drainage is then
managed by the cephalic vein and its tributaries [5, 6].

The cephalic vein holds significant clinical value for various medical
procedures, including emergency hemodialysis, cardiac catheterization access,
and venous cannulation [7]. It serves as a route for cardiac pacemaker and
defibrillator placement [8, 9]. Its unique embryological development has led
to documented anatomical variations in its termination. One such variation
is its supraclavicular position, where it bifurcates at the clavipectoral triangle
- one branch draining to the axillary vein and another to the external jugular.
The smaller bifurcation branch consistently drains into the axillary vein
bilaterally, with the right supraclavicular branch notably larger than the left

[3].

Understanding these anatomical variations in the forearm, cubital fossa,
and arm superficial veins is crucial for optimizing patient treatment and
minimizing procedural errors [10]. This study aims to present a comprehensive
literature review of upper limb venous anatomy and variations, focusing
on the cephalic veins, to support discussion of a case study involving right
upper limb superficial venous variation observed during routine cadaveric
dissection at the Federal University of Jatai’s Human Anatomy Laboratory.

CASE REPORT

Following approval from the Body Donation Program, a research protocol
was established and subsequently approved by the local Ethics Committee
(5.320.166) in accordance with Biorepository guidelines. Anatomical
dissection workshops were conducted to document and publish observed
anatomical variations.

The research methodology involved the preparation of a male cadaver through
immersion in a 35% formalin fixative solution for a duration of two months.
The upper limbs were systematically dissected, beginning with the removal
of skin to expose superficial anatomical landmarks. Upon careful dissection
of subcutaneous tissue and vessel cleaning, an atypical vascular pattern was
identified in the right upper limb: the cephalic vein (CV) was observed to
be isolated, lacking the typical connection with the basilic vein (BV), as
documented in (Figures 1, 2). In contrast, the left upper limb exhibited the
standard anatomical arrangement, with the median cubital vein (MCV)
establishing the expected connection between the CV and BV. Both upper
limbs demonstrated normal BV anatomy, with the vessel traversing the basilic
hiatus in the distal third of the arm.

A comprehensive literature review was performed utilizing multiple electronic
databases, including PubMed, Excerpta Medica (EMBASE), Lilacs/BIREME/
BVS, and Mendeley. The search parameters encompassed studies published
between 2018 and 2024, in both English and Portuguese languages. The search
strategy employed Medical Subject Headings (MeSH) terms: “cephalic vein”
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Figure 1) Right upper limb, showing cephalic vein with cutaneous forearm nerves
on cubital fossa.

Figure 2) Left upper limb, showing basilic vein and its connection to cephalic
vein.

AND “basilic vein” AND “anatomical variation.” The observed anatomical
variant was characterized by the absence of communication between the BV
and CV at the cubital fossa level, where these vessels typically connect via the
median cubital vein.

DISCUSSION

The principal superficial veins of the upper extremities - the cephalic and
basilic veins - drain blood from the dorsal hand arches and course through the
medial and lateral aspects of the upper limb. These vessels receive numerous
tributaries and interconnect in the cubital fossa via the median cubital vein
(MCV), ultimately joining the axillary vein at varying points depending on
anatomical variation. The basilic vein (BV) exhibits three main anatomical
variants related to brachial vein morphology and drainage patterns [1]. These
variations include: 1) dual independent brachial veins with BV draining into
the medial branch above the cubital region; 2) dual brachial veins with BV
draining into the axillary vein proximal to the cephalic vein (CV) confluence;
and 3) a duplicated brachial vein that becomes singular above the cubital
region, with the BV draining centrally into the unified vessel below the CV

[4].

Upper limb venous variations predominantly occur inferior to the cubital
fossa. CV variations typically manifest as absence or presence of a small
branch below the cubital fossa (CF). The CV’s accessory nature below the
CF suggests that BV branches and deep venous drainage can compensate for
its absence (2, 3].

CV utilization for vascular grafting offers both economic and physiological
advantages. Autologous accessory vein grafts are more cost-effective than
prosthetic alternatives. While the great saphenous vein is commonly used, its
removal may compromise lower limb venous drainage. CV grafting reduces,
but does not eliminate, complications like aneurysm and thromboembolism

[2].

A Malaysian study of 266 subjects demonstrated consistent variation patterns
between sexes, with minimal bilateral differences [8]. The most common
variant showed CV and BV traversing medially and laterally, connected by
the cubital intermediate vein [8].

Literature reviews confirm bilateral CV presence in the deltopectoral sulcus

732

and triangle [5, 4]. Though CV absence is rare, its occasional deep position
can complicate catheterization procedures [5, 4].

The CV serves as an access route for cardiac device implantation, offering
reduced pneumothorax risk [3]. One case report described anomalous CV
drainage into the external jugular vein, necessitating alternative access via
axillary puncture [3].

Anatomical dissection remains the gold standard for studying human
anatomy and identifying variations relevant to clinical procedures [6].

While the CV is valuable for various procedures, other superficial veins may
be utilized. Patient-specific evaluation is essential for determining the most
appropriate vascular access [8].

CONCLUSION

Anatomical dissection represents the preeminent methodology for
comprehending human anatomy and serves as an essential prerequisite
for clinical education in healthcare professions. This practice facilitates
the identification of anatomical variations that may significantly influence
the outcomes of surgical interventions and therapeutic protocols.
Understanding the configuration of superficial venous structures in the
upper extremity is particularly crucial, as it directly impacts the development
and management of chronic venous disorders in these anatomical regions.
The diverse variations in upper extremity superficial venous anatomy
necessitate meticulous planning for medical procedures, including venous
access and emergency hemodialysis, to ensure optimal therapeutic outcomes.
Furthermore, body donation programs serve a dual purpose: they advance
research capabilities within Brazilian academic medical institutions while
simultaneously enhancing the quality of medical education and professional
training.
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