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Introduction: Carpal Tunnel Syndrome is very common peripheral neuropathy in the wrist due to compression of
Median Nerve. Detail knowledge of the normal and variant anatomy of the median nerve in the wrist is fundamental
for clinical examination and also in avoiding complications during carpal tunnel surgeries.

Materials and Methods: A study of the variations of the course of the median nerve within the carpal tunnel were
carried out on 60 wrists from 30 formalin fixed adult human cadaver for a period of 3 years in the Department
of Anatomy.

Result: We found variations in 40 [66%] hands out of 60 [100%]. In left hand variations were more compared to
right. Rare variations were not found. High division was found in 6 [10%] of all the hands. Among them, 4 were in
left hand and 2 were in right hand.

Conclusion: Sometimes incomplete decompression by surgeon for nerve entrapment and injury to its thenar
branches may happen. Sound knowledge about the normal anatomy of the median nerve has become absolutely
necessary to avoid such incidences.
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tunnel formed by the transverse carpal ligament
[TCL] and the carpal bones and is crowded by
the nine flexor tendons in the wrist joint area,
many factors can cause increased pressure
within the carpal tunnel, eventually compress-
ing the nerve. It’s therefore important for
clinicians to recognize the frequency and
multiplicity of the anomalous structures and
variations within this region, especially the
anatomical course of the median nerve and its
branches [1].
Lanz classified these variations in four groups.

Variations are very common in body parts.
Median nerve also has many anatomic
variations. Knowledge regarding this is very
important for clinical examinations and further
surgical approaches of median nerve. The
carpal tunnel, located on the palmar surface of
the wrist, contains the median nerve, four
tendons of the flexor digitorum superficialis, four
tendons of the flexor digitorum profundus, and
the tendon of the flexor pollicis longus. Since
the nerve passes through the narrow carpal
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88.2% in thenar nerves, 7.3% in distal accessory
branches, 2.8 % high division and 1.7% proxi-
mal accessory branches [2].
High bifurcation (division) of the median nerve
can be an isolated finding [3] or it can be asso-
ciated with a persistent median artery [4] or an
accessory muscle belly of the long finger flexor
superficialis [5, 6, 7].
Frequency of occurrence of observed variations
of median nerve is extremely variable in
published literature [8].  The purpose of this
study was to understand the anatomical
variations of median nerve in carpal tunnel
particularly its divisions.

This study is conducted in the Department of
Anatomy, GMERS Medical College, Dharpur-
Patan, Gujarat. Total 30 human cadavers were
taken for the study. All 30 cadavers were fixed
with formalin solution. The period of study was
approximately 3 years. Age group was between
52-76 years including 18 males and 12 females.
Skin incision was made according to Anatomy
practical manual [9]. The transverse carpal
ligament was opened by longitudinal incision in
each cadaver in both the hands. The carpal
tunnel and palms of the hands were inspected
properly. The course of median nerve in carpal
tunnel was  inspected and photographed prop-
erly. Variations in the course [mainly divisions]
of median nerve were properly observed for
analysis.

MATERIALS AND METHODS

Fig. 1: Showing normal division of median nerve.

OBSERVATIONS AND RESULTS

We have taken total 60 hands for examination.
Among them, 30 [50%] belong to right hand and
30 [50%] belong to left hand. There were no any
variations in 20 [33%] hands. Divisions, branch-
ing and nerve distribution were according to
standard anatomy textbooks. Variations were
more in left hand compared to right and were
approximately 23 [56%] out of 40 [100%]. Nor-
mally, median nerve is superficial structure in
tunnel and passes between radial and ulnar
bursae.  But in one hand it was passing more
nearer to ulnar and in another hand it was more
nearer to radial bursae.
In one hand, three divisions of median nerve also
found. It was in right hand. High division of

median nerve dividing proximal to upper border
of transverse carpal ligament [TCL] was found
in total 6 [10%] of all the hands. Among them,
high division was more 4 in left hand compared
to right hand in which, it was 2.
In 4 hands, median nerve was dividing 4 mm
above the proximal border of flexor retinaculum
[FR] and in other 2 hands; it was dividing 8 mm
above the proximal border of flexor retinaculum.
It was unilateral in all the cadavers.
Here I am depicting some important figures. Fig-
ure 1. Showing normal division of median nerve
into lateral and medial division and further lat-
eral division gives off three proper digital
branches and medial division gives off two com-
mon digital nerves. Figure 2. Showing normal
division of median nerve just below flexor reti-
naculum. Figure 3. Showing higher division of
median nerve above the flexor retinaculum.

Fig. 2: Showing normal division [below flexor retinacu-
lum] of median nerve.

Fig. 3: Showing higher division [above flexor retinaculum]
of median nerve.
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DISCUSSION

We found anatomical variations in 40 [66%]
hands out of 60 [100%] hands in median nerve
almost around 60%. Variations were more in left
hands. Rare variations of median nerve were not
found in our study.
The incidence of variations in the anatomy of
the median nerve is different in different
studies and reports and also in different
anatomical books. Difference is also found in
cadaveric studies and clinical studies.
Bifurcation of the median nerve proximal to the
transverse carpal ligament is a relatively
common anatomical variation present in 1% to
3.3% of individuals undergoing carpal tunnel
release surgery. High bifurcation of the median
nerve can be an isolated finding or it can be
associated with a persistent median artery or
an accessory muscle belly of the long finger
flexor superficialis [10].
In different 2 clinical studies, variations were
more than 20% [11, 12]. In 4 cadaveric studies
[Including our study], variations were more than
30% [1, 13, 14].
In a study by Lanz [2], he described high divi-
sions of median nerve in 7 [2.9%] of hands [Lanz
type III]. It was 8% in Kuntal Vashistha [8] study,
5% in E. Mizia et al. [1] study.
In our study, it is in 6 hands which are 10 % of
all the hands which is more than R Mitchell [10]
study and nearer to Kuntal Vashistha [8] study.

CONCLUSION

Carpal tunnel surgery or release is very
common in hand due to median nerve entrap-
ment in carpal tunnel. Knowledge regarding
variations and divisions is very important for
hand surgeon and plastic surgeon for surgical
decompression of median nerve.
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