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Original Article

Assessment of morphological variations in superficial
veins of upper limb with or without artificial
discoloration of skin using Near-Infrared Illumination
device in adults (Hyderabad region)

Abstract
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Objective Venous puncture is the process of obtaining intravenous access to get blood samples.
Superficial veins of upper-limb, mainly dorsal metacarpal veins and median cubital veins are the
commonest site for access. In order to get acquaintance about anatomic variation to perform safe
venous puncture, the main objective of this study was to examine the variations in superficial veins
of upper limb by using Near-Infrared Illumination Device.

Methods A sample size of 50 participants (100 records of both limbs) has been documented. Staff
and students of LUMHS of both genders; with the age ranging from 18-60 years, were included in
the study. Tourniquet/ Blood Pressure monitor cuff application was applied to visualize superficial
cubital veins. Another technique of Near-infrared illumination device (sure view vein illumination
system ZD-JM-260-01) was applied to observe superficial veins of hand dorsum in adults with and
without Hinna (Mehndi) causing artificial discoloration of skin.

Results The Study results showed that 46(92.0%) of the total participants reported Type A right
arm cubital fossa. 47(94.0%) reported Type A left cubital fossa. 15(30.0%) of the male participants
had Type 6 Right hand dorsum venous arrangement. Likewise, 5(10.0%) of the female participants
had Type 6 right hand dorsum venous arrangement. 14(28.0%) male participants had Type 6 Left
hand dorsum venous arrangement. Similarly, 7 (14.0%) males had Type 2, and 13(26.0%) males
had Type 3 left hand dorsum venous arrangements. 5 (10.0%) of the female participants had Type 3
left hand dorsum venous arrangement. 03 adult females presented with Henna (Mehndi) already
applied on dorsum of hands and superficial veins were as visible as in rest of subjects without
application of Henna (Mehndi).

Conclusion Type-A was observed most frequently in venous arrangement in cubital fossa of both
left and right arms of the participants, while Type 6 was the most generally observed type in hand
dorsum of both right and left arms. Artificial discoloration of skin caused by Henna (Mehndi) did
not seem to effect the visibility of vein structure.
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staff, and emergency medical technicians.!
Veins are categorized on the basis of their

Venous puncture is the process of gaining
intravenous access to obtain a blood sampling in
an emergency situation which is executed by
health care workers, such as doctors, nursing

position related to deep fascia in the deep
superficial veins and communicate with each
other through perforating veins. Site of the
superficial veins in the superficial fascia
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presents a simple way for blood drawing and
cannulation for clinical analysis of blood.? These
veins of the cubital fossa are the most frequent
veins that are used for blood-samples, blood-
transfusions, and intravenous injections at
critical situations. These superficial veins are
also utilized to direct cardiac catheters to the
chambers of heart to collect blood sampling. In
addition, they are used during angiography and
placement of dialysis catheter.® Cubital fossa
exists on the anterior part of upper limb in the
area of elbow joint.* This space consists of main
vessels, lymph nodes, nerves, and fats.

Superficial veins of upper limbs are more
beneficial as compared to superficial veins of
lower limbs because venous access of lower
limbs is less resilient, and reflected more
complications, such as pulmonary embolism and
deep vein thrombosis.>® Furthermore, patient’s
movement also restricts by venous access in the
lower limbs.” Superficial veins of forearm, hand
dorsum, and rarely the foot, have frequently
been utilized for venous access.® Dorsal
metacarpal veins (MCVs), basilic vein (BV),
and cephalic vein (CV), are most frequent places
of venous access among all superficial veins.®
Superficial veins of hands are digital,
metacarpal, and the beginning of BV on the
ulnar side whereas CV on the radial side on
dorsum of hand. Superficial veins on hand
dorsum are simply palpable, easily detectable,
and surrounded by the metacarpal bones. Dorsal
MCVs are the primary option for veins
cannulation mainly in the pediatric patients,’
whereas, the distal part of CV has been
recommended for vein piercing.” It has been
specified that catheterization of veins in hand
dorsum in the obstetric patients is more
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successful as compared to veins used in the
region from elbow joint to hand.** Though, in
emergency conditions, the median cubital vein
of forearm is the primary option for
cannulation.®

A benefits of using dorsal MCVs is the ease of
access along with position of the veins distally
that support the use of more proximal veins in
the similar upper limb as desired.™* Additionally,
few drawbacks are associated with these veins
such as smaller size and have a propensity of
mobility.*

There are many variations of superficial veins
exist in cubital fossa that are categorized into
four or six types by researchers on the basis of
course of the superficial veins.** Currently,
numerous devices, by using infrared reflection,
are produced to enhance peripheral venous
puncture.***

These superficial veins are perfectly recognized
for cannulation by guiding rules proposed by the
‘American  Society of Diagnostic and
Interventional Nephrology and the National
Kidney Foundation’ for patients having chronic
ilinesses like chronic renal disorder.”® An
additional purpose of these dorsal veins is their
growing recognition and function as accepted
biometric parameters. The potential of dorsal
metacarpal veins in biometric rationale is
continuously being revealed. For this purpose,
contemporary efforts have promoted the use of
infrared thermography.

Due to its broad range of application to visualize
superficial wveins, the probable function of
infrared thermography in normal medical
practice has been comprehensively inspected.
Imaging of vein is useful in paediatrics venous
puncture which is the center of attention of
contradictory researches.”” So far, statistics
supports the application of vein imaging in
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medical settings. The morphological variations
in superficial veins in cubital fossa, are well
recognized in different parts of the globe.'™®** It
is also evidently reported in earlier studies that
gender and ethnicity had a positive influence on
variations in patterns of superficial veins of
cubital fossa as well as dorsal venous plexus. %

The main purpose of this research was to
examine morphological variations in superficial
veins and types of superficial venous
arrangements that present in cubital fossa and
dorsal aspect of the hand of the right and left
upper limb using a near-infrared illumination
device in adults of the Hyderabad region,
Pakistan.

Methods

This was a cross-sectional study which was
conducted in the Department of Anatomy,
Liaquat University of Medical & Health
Sciences (LUMHS) after approval from the
Ethical Research Committee (ERC) and Board
of advanced studies and research (BASR) of
(LUMHS). It used a non-probability
convenience sampling technique. The duration
was about six months after approval. A sample
size of 50 participants (100 records of left and
right upper limbs) had been documented for
collecting data and analysis.

Staff and students of LUMHS of both genders
having age ranging from 18-60 years, were
included in the study. Participants having thick
skin, presence of wound and scars in the cubital
fossa and on the hand dorsum and those
individual that were not willing to participate
were excluded from the study.

Two techniques were used in order to visualize
superficial wveins. Tourniquet/Blood Pressure
monitor cuff application was applied to visualize
superficial cubital veins at about 23-26 °C
temperature. This method was repeated for right

and left arms. Another technique Near-infrared
illumination device (sure view vein Illumination
system ZD-JM-260-01) was applied to observe
superficial veins of hand dorsum; the gadget
light was aimed at a targeted region indicated by
few imaginary lines. The near-Infrared
illumination  technique was applied as
deoxygenated Haemoglobin-rich blood present
in veins that entirely take up light at near-
infrared wavelengths (740 nm-760 nm) from the
several centimeters distance. Oxygenated blood
that flows in arteries does not absorb light of 740
nm-760 nm wavelength. This distinctive aspect
of veins makes them visible in infrared light.
Pictures of each of the participants’ cubital fossa
and hand dorsum (right and left) were taken.
Another technique of Near-infrared illumination
device was applied to observe superficial veins
of hand dorsum in adults with and without
Hinna (Mehndi) causing artificial discoloration
of skin.

Collected data was analyzed using SPSS version
23.0. While for qualitative variables; frequencies
and percentages were reported.

Results

A total of 50 participants of both genders were
selected in which 38 were males and 12 were
females. Table 1 showed the four types of
cubital fossa. Examination of the right arm
cubital fossa revealed that about 36(72.0%)
males had Type A cubital fossa, whereas only
1(2.0%) had Type B and C each. No had Type D
cubital fossa. 10 (20.0%) female participants had
Type A cubital fossa, On the other hand,
2(4.0%) had Type B cubital fossa. None of the
female had Type C and D cubital fossa.

Table 1 Frequency of type of superficial vein in right
cubital region of both genders.

Gender Type-A Type-B  Type-C  Type-D

Female 10(20.0%) 2(4.0%) 0 0
Male  36(72.0%) 1(2.0%) 1(2.0%) 0
Total  46(92.0%) 3(6.0%) 1(2.0%) 0
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Table 2 Frequency of type of superficial vein in left
cubital fossa for both genders.

Gender Type-A Type-B  Type-C  Type-D

Female 10(20.0%) 2(4.0%) 0 0
Male  37(74.0%) 1(2.0%) 0 0
Total  47(94.0%) 3(6.0%) 0 0

46 (92.0%) of the total participants reported
Type A right arm cubital fossa, as shown in
Table 1.

Examination of the left arm cubital fossa
revealed that about 37(74.0%) males had Type
A cubital fossa, whereas only 1 (2.0%) had Type
B. None had Type C and D cubital fossa.
Likewise, 10(20.0%) female participants had
Type A cubital fossa, On the other hand,
2(4.0%) had Type B cubital fossa. None of the
female had Type C and D cubital fossa.
47(94.0%) of the total participants reported Type
A left cubital fossa, as shown in Table 2.

Right hand dorsum venous arrangement reported
that 15(30.0%) of the male participants had
Type 6 venous arrangement. 8(16.0%) males
had Type 2 and 8(16.0%) had Type 3 hand
dorsum venous arrangements. 4(8.0%) males
had Type 5 venous arrangement in the right-
hand dorsum, while 3(6.0%) had Type 8. None
of the male participants had Type 1, 4 and 7. 5
(10.0%) of the female participants had Type 6
hand dorsum venous arrangement. While 3

(6.0%) and 2 (4.0%) females had Type 2 and 3
hand dorsum venous arrangements, respectively.
2 (4.0%) females had Type 5 venous
arrangement. None of the female participants
had Type 1, 4, 7 and 8 right-hand dorsum, as
shown in Table 3. Left hand dorsum venous
arrangement reported that 14 (28.0%) of the
male participants had Type 6 hand dorsum
venous arrangement in their left hands. 7
(14.0%) males had Type 2, and 13 (26.0%)
males had Type 3 hand dorsum venous
arrangements. 3 (6.0%) males had Type 5
venous arrangement, while 1(2.0%) had Type 7.
None of the male participant had Type 1, 4 and
8. 5 (10.0%) of the female participants had Type
3 hand dorsum venous arrangement. 4 (8.0%)
and 5 (10.0%) females had Type 2 and 3 hand
dorsum venous arrangements, respectively. 1
(2.0%) female participants had Type 1, Type 5
and Type 6, each venous arrangement in the left-
hand dorsum. None of the female participants
had Type 4, 7 and 8 left-hand dorsum, as shown
in Table 4.

Findings over Visibility of Dorsum of hand with
Hinna (mehndi) application in females
participants are mentioned in Table 5. 3 adult
females presented with Henna (Mehndi) already
applied on dorsum of hands and superficial veins
were as Vvisible as of subjects without application
of Henna (Mehndi).

Table 3 Frequency of type of superficial vein in right hand dorsum for both genders.

Gender Type-1  Type-2 Type-3 Type-4 Type-5  Type-6 Type-7 Type-8
Female 0 3(6.0%) 2(4.0%) 0 2(4.0%) 5(10.0%) 0 0
Male 0 8(16.0%) 8(16.0%) 0 4(8.0%)  15(30.0%) 0 3(6.0%)
Total 0 11(22.0%) 10(20.0%) 0 6(12.0%) 20(40.0%) 0 3(6.0%)
Table 4 Frequency of type of superficial vein in left hand dorsum for both genders.

Gender Type-1  Type-2 Type-3 Type-4 Type-5  Type-6 Type-7 Type-8
Female 1(2%) 4(8%) 5(10%) 0 1(2%) 1(2%) 0 0

Male 0 7(14%) 13(26.0%) 0 3(6%) 14(28%) 1(2%) 0

Total 1(2%) 11(22%) 18(36%) 0 4(8%) 15(30%) 1(2%) 0

Table 5 Visibility of dorsum of hand with hinna (mehndi) application in females participants.

Total female Dorsum of hand without Dorsum of hand with Visibility of veins with and
Participants  discoloration by Hinna (Mehndi) discoloration by Hinna (Mehndi) without discoloration

12 (100%) 09 (75%) 03 (25% ) Equally good

496



Journal of Pakistan Association of Dermatologists. 2024;34(2):493-499.

Discussion

Venipuncture is the frequently performed
method to draw blood by healthcare workers in
cubital area  where superficial  venous
arrangement exists in different patterns.'” In
order to perform safe venous puncture, it is
mandatory to be aware regarding variations of
cubital venous pattern. Knowledge about
unusual cubital vein patterns can prevent harm
against adjacent cutaneous arteries along with
nerves. Insufficient awareness leads to several
undesired punctures, subcutaneous hemorrhage
and discoloration of skin.?? The present study
demonstrated the different patterns of superficial
veins in the cubital region and dorsal aspect of
hand of upper limb in order to perform safe
Venous puncture.

One research showed the insignificant effect of
gender on venous pattern of cubital area of
upper limbs. It was also proved that the left and
right side of upper limb showed insignificant
differences in both genders.”® This reported
incidence of the venous arrangement was similar
to an earlier Asian study®® that indicated the
prevalence of types A, B, C, and D documented
as 41.7%, 56.7%, 1.7%, and 0%, respectively.
The present study showed that there was no
gender influence in addition to right and left side
on venous arrangement of cubital region of
upper limbs. The frequencies of Types: A, B, C,
and D in the right cubital fossa were reported as
46 (92.0%), 3 (6.0%), 1 (2.0%) and 0%
respectively. However, they were reported as 47
(94.0%) and 3 (6.0%) in type A and B,
respectively, in the left cubital fossa.

Lack of median cubital vein or connecting
branches involving cephalic and basilic veins,
were considered as type IV and was seen in 1
female and 3 males in the upper limbs. The type
111 that is formed by the improper progression of
CV was noted in 1 female and 6 male in upper

limbs. Even though the reported frequencies of
these rarely found types i.e. Type Ill and IV
cubital vein arrangement were observed higher
in males as compared to females, the difference
was not statistically significant.'® As far as the
present study is concerned, only 1(2.0%) male
had Type C pattern in the right cubital region
while none of the participants showed Type D in
right arm and Type C and D in left upper limb.

Similarly, in another research, frequency of
Type-A of cubital venous arrangement was
72.18%, in which 28.57% were in right arm and
43.61% in the left arm of the participants. Their
research showed increased prevalence of Type-
A pattern in females (52.26%) as compared to
males (19.92%).** The incidence of Type-A
venous arrangement in another study, was higher
to some extent than the analysis performed by
Yammine Eric that reported 25%.% The current
study was consistent with the above reported
research. It can be observed that Type A in right
and left cubital fossa venous arrangement is the
most common among male and female
participants. 94% of the total participants
showed that they had Type A left arm cubital
fossa, while the remaining 6% had type B. On
the other hand, 46 (92.0%) of the total
participants showed Type A in the right arm
cubital fossa.

In the present study, Type-A cubital venous
pattern were more frequently observed in males
37 (74.0%) than females 10 (20.0%), which was
consistent with another research conducted in
Malays in which 18.8% were males and 11.5%
were females with Type-A cubital venous
pattern.?®

A research conducted in University of Jordan
revealed arrangement of Type-A cubital venous
pattern was found to be 18.2% in males and
16.6% in females” The current study reported
higher incidence of Type-A venous pattern in
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males than females.

It is recognized that most commonly reported
locations of venous puncture are superficial
venous pattern of upper limb, predominantly are
median cubital vein and dorsal metacarpal veins.
Consequently, another cross sectional analysis
conducted in Jordan (including 402) subjects
investigated dorsal metacarpal veins and found
major dorsal metacarpal vein by using infrared
illumination system. Six sites of most important
dorsal metacarpal veins were recognized and
revealed significant association between both
genders vein. Their study also recognized the
most commonly reported site of dorsal
metacarpal vein which is the fourth inter
metacarpal space.”® As far as the present study is
concerned, eight anatomical locations of Meta
carpal veins in hand dorsum were identified in
which Type 3 was the most common type of
venous arrangement followed by type 6 and 2 in
left hand among male and female participants. In
right hand dorsum, Type 6 was the most
common type followed by Type 2 and 3.

The findings of this study can be applied in
medical practice in order to perform safe venous
puncture. Health care workers can proficiently
carry out a variety of medical processes in
Pakistan with no concern about finding any
anonymous type of venous arrangements in the
cubital fossa and hand dorsum of the patients.

Conclusion

This study concluded that there was no
difference seen in the venous pattern of
participants on the basis of gender. The most
frequently observed type was Type-A in cubital
fossa in both left and right arms of the
participants, while Type 6 was the most
generally observed type in hand dorsum of both
right and left arms. Moreover. artificial
discoloration of skin caused by Henna (Mehndi)

did not seem to effect the visibility of vein
structure.
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