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A B S T R A C T

Background: Gantzer muscles are variants in forearm. They may cause compressive neuropathy affecting
median or anterior interroseous nerve (Kiloh Nevin syndrome). Dual origin of Gantzer muscle forms tunnel
which includes median nerve, this report reveals unique anatomical scenario where Gantzer muscle may
compress and entrap median nerve.
Case Description: Present study reported dual origin of gantzer muscles in right forearm. It was pierced
by median nerve and brachial artery. Two anterior interroseous artery emerged from common interroseous
artery. Later, both anterior interroseous artery anastomosed with posterior interroseous artery.
Discussion: This variation is clinically significant since symptoms of median nerve compression caused
by comparable changes are sometimes mistaken with symptoms caused by more prevalent causes like
radiculopathy, carpal tunnel syndrome.
Conclusion: Noticed variation is particularly beneficial to hand surgeons since this unusual muscle serves
as anatomical reference for procedures in this region. The safety and effectiveness of surgery are improved
by knowledge of nerve variations. To the best of our knowledge, this variant has not been mentioned in
current medical literature.
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1. Introduction

Variant muscles seen in the front of the forearm that arise
from the flexor pollicis longus (FPL) or flexor digitorum
profundus (FDP) are known as Gantzer muscles (GM).1

Albinus originally reported this muscle in the 18th century,
and Gantzer, a German anatomist, described it in 1813.2

This muscle is thought to be an anatomical variant, and the
authors have reported it with varied degrees of prevalence.3

The GM is prevalent, present in almost 65% of people.4

However, the incidence of accessory FPL (aFPL) is found
to be 48% and accessory FDP (aFDP) is 17%.2 According
to reports, 3.17% of forearms have coexisting variations of
aFPL and aFDP.5 Bergman et al. found that the occurrence
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of the aFPL varied from 33.3% in European Caucasians to
89.3% in Blacks6 and aFDP from 2% to 35%.7,8 Studies
conducted in Africa have shown that the highest incidence
is 73% in aFPL while in mongoloids, north Americans
and south Americans, the incidence is 56%, 51% and
44%, respectively. Lowest incidence is seen in Caucasian
population (Asian 41% and European 39%). Incidence of
aFDP is 24% in mongoloid population while in in African,
Caucasian of Asian and European origin were 9%, 17%
and 11% respectively. Incidence of aFDP in north and
south American population is 3%.4 The incidence of aFPL
in males and females is 38% and 13%,4 respectively.
According to some studies, these accessory muscles can
originate from the medial epicondyle via fibres of the flexor
digitorum superficialis (FDS) or coronoid process or a
combination of the two.9,10
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Upper extremity muscle variations are characterised
phylogenetically and ontogenetically as atavistic causes
of peripheral nerve disorders.5 The existence of GM
might result in compressive neuropathy of the anterior
interosseous nerve (Kiloh–Nevin syndrome).1 In order
to treat acute compartment syndrome, anterior forearm
fasciotomies require evaluation of these muscles as well.1

This report describes an unusual anatomical situation where
GM might compress and entrap a portion of the median
nerve.

2. Case Report

During regular dissection of the 78-year-old man’s right
forearm, it was discovered that the anterior part of the
forearm had two separate origins of GM. The first head
(GM1) took origin from the medial aspect of medial
epicondyle of humerus, ran obliquely downwards, and from
a fibrous cord which was attached near the insertion of
distal part of the tendon of brachialis muscle. The second
head (GM2) arose from the middle of the belly of FPL
(Figure 1). Both GM1 and GM2 inserted in the tendon of
FPL at the junction of middle and distal third of forearm
(Figure 1 A). In lower one third of arm, median nerve was
medial to brachial artery and both pierced GM1 medial to
biceps tendon. In the middle of forearm, some fibres of GM1
merged with the belly of FDS. After emerging out, median
nerve pierced GM2 and belly of both the GM1 and GM2
merged with the belly of FPL in its distal half. GM1 belly
was triangular in shape and 9 mm wide at the mid part while
GM2 belly was fusiform in shape, both were innervated by
median nerve. Two anterior interosseous arteries emerged
from the common interosseous artery, a branch of ulnar
artery (Figure 1 B). Distally, both anterior interroseous
arteries anastomosed with posterior interosseous artery.

3. Discussion

In the present report, GM1 was from the medial epicondyle
of humerus similar to the attachment of GM in the studies
conducted by Magini7 and Hemmady et al.11 In contrast,
in a study conducted by Shirali et al.12 it took origin from
the flexion pronator muscle group, and from the coronoid
process and medial epicondyle of humerus according to
Malhotra et al.13 Insertion of GM in majority of the cases
is reported in the tendon of FPL3,14 which is similar to
the present report. GM was unilateral in the present report,
however, few studies have revealed that it is more often
bilateral than unilateral.3,11

The interpretation of dissected limbs aids in clarifying
disagreements on the origin of GM.3 The FDS muscle has
two parts: one in the humerus’ medial epicondyle and the
other in the ulna’s coronoid process. These two portions join
together to form an arch.3 According to Hollinshead, the
Gantzer muscle usually joins to the deep portion of the FDS

Figure 1: Showing variation in upper limb. 1-median nerve; 2-
brachial artery; 3- Gantzer muscle (GM1); 4- Gantzer muscle
(GM2); 5- Flexor pollicis longus; 6- Flexor digitorum superficialis;
7- anterior interroseous arteryI, 8- anterior interroseous artery II;
9- anterior interroseous nerve; 10- Flexor pollicis longus; 11-
Flexor digitorum profundus; 12- pronator quadratus; Blue star-
tunnel formation

and inserts in the medial epicondyle of the humerus or the
coronoid process of the ulna.15 Other reports suggest that
the insertion took place in the medial epicondyle or coronoid
process, in conjunction with the FDS.9,10

During the seventh week of gestation, the flexor muscle
group develops from the arm buds. It eventually divides
into superficial and deep muscular layers.1,14 It has been
speculated that the existence of this auxiliary muscle
may be due to incomplete delamination during embryonic
development.14

A report by Kaplan and Spinner describes two cases
where the GM can compress the median nerve. First is when
the GM inserts into the superficial flexor around the arcade.
Second, when the median nerve perforates the muscle.16

In our study, GM was pierced by both median nerve and
brachial artery. Such variation has not been mentioned in
the literature before. According to reports, the median nerve
innervates the GM in 2.7% of specimens and the AIN in
97.3% of specimens.5 Since the GM is supplied via the
median nerve, this scenario should be regarded as extremely
rare similar to the studies conducted by Magini and Kida.7,8

Moreover, it is essential to assess muscle architecture
as morphological anomalies might impact a muscle’s
ability to contract and its range of motion. Fusiform and
papillary forms of morphology impose the highest risk of
impingement.9 In 72% of occurrences, the GM is fusiform,
slender in 10.6% and triangular in 5% cases.17 The present
report identified that the main belly of the GM1 was
triangular while GM2 was fusiform in shape.
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The FPL, FDP and pronator quadratus (PQ) become
weak or paralysed as a result of interosseous nerve
compression, while the thenar region’s muscles become
paralysed and vital hand discriminating areas become less
sensitive as a result of median nerve compression. The
functional deficit—which causes prehension and digital
pinch disability—is significant in both circumstances.3 The
typical presentation of anterior interosseous nerve syndrome
is intense pain that gradually goes away over several hours
or days, followed by paresis or paralysis of PQ, FPL,
FDP. A patient may go months or even years without a
diagnosis due to the notoriously difficult diagnosis process
for proximal forearm compression neuropathies, which
cause ambiguous symptoms.18 Surgeons should be cautious
of these variations since the accessory heads have a risk
to end up in nerve compression syndromes and persistent
inflammation in addition to tenosynovitis.19

4. Conclusion

Gantzer muscle may compress nerves related to the muscle
and result in neuropathies such as anterior interosseous
nerve syndrome. Thorough understanding of the variation
of hand muscles is necessary for anatomists as well as
surgeons to correct deformities of hand and to perform
tendon transfer.
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