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SUMMARY
Although muscle variations in the forearm have 

been widely reported, the presence of supernumer-
ary muscles in this compartment may be associat-
ed with compressive disorders of the nerves of the 
upper limb. The purpose of this study was to report 
the finding of a polygastric flexor muscle of the in-
dex finger (PFID), a supernumerary muscle associ-
ated with the anterior compartment of the forearm, 
the morphology and pathway of which are closely 
related to the median nerve. The PFID was found in 
a routine dissection of an upper right limb. Follow-
ing a dissection methodology by planes, a narrow, 
polygastric muscle was identified, formed sequen-
tially and interspersed by four tendons and three 
muscle bellies, that extended between the common 
flexor muscle mass of the anterior compartment of 
the forearm and the index finger. The sixth part 
of the PFID was partially in the carpal tunnel and 
established close relation with the median nerve, 
which was displaced superficially. Knowledge of 
this and other muscle variations that appear in the 
forearm and carpal tunnel are relevant when per-
forming a differential diagnosis of carpal tunnel 
syndrome or in planning surgery on this canal.

Key words: Forearm muscle – Carpal tunnel 
syndrome – Median nerve – Nerve entrapment – 
Supernumerary muscle 

INTRODUCTION
The muscles of the forearm are located around 

the radius and ulna, anatomically organized in 
two anatomical compartments called anterior 
and posterior. However, clinically three are de-
scribed considering a lateral compartment, this is 
relevant for example in compartment syndromes 
(Fröber and Linss, 1994; Standring, 2016). Of 
these, the muscles of the anterior antebrachial 
region have four muscle planes that contain eight 
muscles (Testut and Latarjet, 1967).

In a recent paper, Wilde et al. (2021) describe in 
human embryos that forelimb muscles develop 
in an orderly sequence, from proximal to distal 
and from superficial to deep. In effect, at Carne-
gie stage (Cs) 18 (44 days) in the forearm flexor 
compartment the most superficial muscular layer 
are distinguishable (pronator teres, flexor carpi 
radialis, palmaris longus, flexor carpi ulnaris and 
flexor digitorum superficialis); at Cs 19-20 (46-49 
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days), muscles of the deep layers become visible 
(flexor digitorum profundus). Later on, at Cs 22 
(53 days), the intrinsic muscles of palmar region 
of the hand are detectable, including the thenar, 
hypothenar and lumbricals muscles. In line with 
this, in chick and mouse embryos, Tozer et al. 
(2007) provide evidence that the development of 
the vascular network precedes and delineates the 
future cleavage zones in the ventral muscle mass.

A morphological characteristic of most of the 
forearm muscles is that, at their proximal ends, 
they are mainly muscular, giving rise to long distal 
tendons that cross the radiocarpal, carpal, meta-
carpophalangeal and interphalangeal joints, mo-
bilizing them remotely (Standring, 2016). These 
muscles can present numerical and morphologi-
cal variations related to hereditary and evolution-
ary factors (Testut, 1884), which can have reper-
cussions in aesthetic and functional aspects, and 
cause clinical disorders. In this sense, among the 
most frequent muscle variations in the anterior 
compartment of the forearm is the absence of the 
palmaris longus muscle (15% of population, Ka-
poor et al., 2008) and the presence of an accessory 
fascicle to the flexor pollicis longus (10% of pop-
ulation, Riveros et al., 2015) or flexor digitorum 
profundus (27% of population, Jones et al., 1997). 
In this regard, the accessory flexor digitorum pro-
fundus of the digiti minimi has been described, 
which originates in the distal third of the forearm 
to be inserted in the proximal phalange of the dig-
iti minimi (Wahba et al., 1998), and which might 
compress the ulnar nerve or impede normal vas-
cularization of the hand. In the same way, the bi-
lateral absence of the flexor digitorum superficia-
lis has been reported, a muscle that, in addition to 
contributing strength to the palmar-digital grasp, 
has been used in order to perform tendon trans-
fers (Gupta & Kumar, 2014). Consequently, mul-
tiple variations have been described associated 
with the presence of accessory fascicles, absenc-
es as already mentioned, or attachments to other 
muscles of this compartment (Tountas and Berg-
mann, 1993; Tubbs et al., 2016).

Based on the muscle variations described and 
their clinical relevance, the purpose of the pres-
ent report was to describe the anatomical aspects 
of a supernumerary muscle associated with of the 

anterior compartment of the forearm, which we 
did not find described in the literature.

CASE REPORT
In this case, we describe a unilateral supernu-

merary muscle located in the flexor compartment 
of the forelimb, observed in a routine dissection 
of an upper right limb of a female cadaver an 
82-year-old cadaver. In the anterior compartment 
of the forearm, a polygastric, narrow muscle was 
detected, formed sequentially and interspersed 
by four tendons and three muscle bellies (Fig. 1), 
making a total length of 342.98 mm. The biomet-
ric measurements of width and length are sum-
marized in Table 1. This variation originated inde-
pendently from the medial epicondyle, extended 
between the common flexor muscle mass and the 
index finger, located in the forearm between the 
flexor digitorum superficialis and the flexor dig-
itorum profundus. In the carpal tunnel, the mus-
cle variation was located superficially to the flexor 
digitorum profundus, medially to the tendon of 
the flexor pollicis longus and laterally to the ten-
don of the flexor digitorum superficialis that goes 
to the index finger. In the mid-palmar region, the 
supernumerary muscle was located superficially 
and laterally to the first lumbrical, ending by add-
ing to the tendon of the first lumbrical (Fig. 2).

With respect to the particularities of this find-
ing, we can emphasize that in the carpal tunnel 
the distal end of the second muscle belly of this 
muscle was attached to the tendon of the flexor 
digitorum superficialis muscle (Fig. 3). From this 
belly, which entered the carpal tunnel, a tendon 
originated from which an additional muscle bel-
ly emerged, adding a total of three muscle bellies. 
It is worth mentioning that the third belly was lo-
cated between two areas, in the carpal tunnel and 
in the middle palmar region. In the first of these 
two zones, it had a length of 22.2 mm, where its 
superficial and lateral location to the tendon that 
the flexor digitorum superficialis muscle supplies 
to the index finger and deep to the median nerve 
stood out. On the other hand, the muscle portion 
available in the mid-palmar region had a length 
of 38.93 mm (Fig. 3). According to what was ob-
served, this supernumerary muscle corresponds 
to a polygastric flexor for the index finger.
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The median nerve in the forearm had a super-
ficial trajectory with respect to the polygastric 
flexor muscle of the index finger and deep to the 
flexor digitorum superficialis muscle. From the 
biometric point of view, prior to entering the car-
pal tunnel, the transverse diameter of this nerve 
was 3.89 mm and the anteroposterior diameter 
was 2.13 mm. In the carpal tunnel, at the mid-

point between the proximal and distal edge of the 
transverse ligament of the carpus, its transverse 
and anteroposterior diameters were 4.54 mm and 
1.63 mm, respectively. On leaving the carpal tun-
nel, the median nerve was located superficially to 
the third belly of the muscle variation, presenting 
a transverse diameter of 5.45 mm and an antero-
posterior diameter of 2.17 mm (Fig. 2).

Table 1. Biometry of the polygastric flexor muscle of the index finger. Values are expressed in mm.

Portion Type Length Width

1 Tendon 57.38 1.13

2 Muscle 71.12 4.84

3 Tendon 32.97 1.84

4 Muscle 72.22 12.15

5 Tendon 21.82 2.01

6 Muscle 61.13 6.46

7 Tendon 26.34 1.33

Total 342.98

Fig. 1.- Panoramic photograph of the anterior compartment of the right forearm. The muscle is formed by 4 tendons and 3 muscle 
bellies arranged sequentially: 1. First tendon; 2. First muscle belly; 3. Second tendon; 4. Second muscle belly; 5. Third tendon; 6. 
Third muscle belly; 7. Fourth tendon; 8. Belly of the flexor digitorum superficialis muscle; 9. Median nerve; 10. Tendon of the flexor 
digitorum superficialis muscle of the index finger.
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Fig. 3.- Photograph of the right palmar region, the median nerve moved aside: 1. Second muscle belly; 2. Third tendon; 3. Third 
muscle belly; 4. Fourth tendon; 5. Synovial sheath of the flexor tendons; 6. Flexor digitorum superficialis tendon for the index fin-
ger; 7. First lumbrical muscle originating from the flexor digitorum superficialis tendon for the index finger; 8. Flexor digitorum 
profundus tendon for the index finger; 9. Flexor pollicis longus tendon.

Fig. 2.- Photograph of the right palmar region, palmar aponeurosis moved aside: 1. Flexor pollicis longus tendon; 2. Second muscle 
belly; 3. Ulnar artery; 4. Muscular branches of the ulnar artery; 5. Flexor digitorum superficialis tendon; 6. Third muscle belly; 7. 
First lumbrical muscle originating from the flexor digitorum superficialis tendon for the index finger; 8. Fourth tendon; 9. Muscular 
branches of the radial artery; 10. Superficial palmar arch (radial contribution).
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The innervation and vascularization of the po-
lygastric flexor muscle of the index finger was 
sectorial, differing according to the part analyzed. 
The first belly of this muscle was innervated by 
a branch of the median nerve originating in the 
upper third of the forearm, which entered by the 
proximal third of the aforementioned muscle bel-
ly. On the other hand, it was vascularized by the 
ulnar artery, which supplied branches to it as it 
travelled through the deep side of this muscle 
belly. The second muscle belly also received a 
branch of the median nerve originating in the dis-
tal third of the forearm, which entered by the su-
perficial side of this part. The vascularization for 
this muscle belly also came from the ulnar artery, 
which contributed fine branches that medially 
approached the aforementioned belly. Finally, the 
third belly of the muscle variation was innervated 
from a branch of the median nerve originating in 
the carpal tunnel. This branch entered through 
the proximal third of this muscle portion. In addi-
tion, the irrigation of this muscle belly was provid-
ed by the superficial palmar branch of the radial 
artery (Fig. 2).

DISCUSSION
In the anterior compartment of the forearm, 

the muscle variants described with greatest fre-
quency include the palmaris longus, flexor polli-
cis longus and flexor digitorum profundus (Jones 
et al.,1997; Kapoor et al., 2008; Riveros et al., 
2015). In the variations referring to the palmar-
is longus muscle, this muscle has been described 
as a variant of the deep palmar muscle, which 
generally enters the carpal tunnel to be inserted 
on the deep side of the palmar aponeurosis. This 
variation, called Palmaris profundus (Reimann et 
al., 1944), and its clinical implications have been 
seen on several occasions (Ortiz et al., 2022). Mul-
tiple origins have been described for the flexor 
carpi radialis, as well as variants derived from 
it, among which the short radial flexor muscle 
of the carpus stands out: the belly may originate 
in the medial epicondyle or at the medial edge of 
the brachial biceps tendon, to be inserted distally 
in the second metacarpal bone and in the tuber-
cles of the scaphoid bone and trapezium, which 
could potentially cause compression on the car-

pal tunnel, as occurs with other muscles in the 
palm. This variant is characterized as being more 
present in the Asian population, where it reaches 
a prevalence of 6.8% (Tubbs et al., 2016; Cheng et 
al., 2020; Zhou et al., 2020). Regarding the flexor 
pollicis longus, the presence of accessory fasci-
cles has been reported in 10% of cases, empha-
sizing the presence of bellies parallel to the flexor 
pollicis longus, which can pass through the car-
pal tunnel to enter the palmar region of the hand 
to be inserted in this finger, which could cause 
compression on the anterior interosseous nerve, 
or some of its branches extend to the deep mus-
cles of the anterior compartment of the forearm 
or of the median nerve itself in the carpal tunnel 
(Riveros et al., 2015; Gurvich et al., 2022). With 
respect to the flexor digitorum superficialis mus-
cle, it has been proven that a digastric muscle can 
emerge from its deep plane, the so-called digas-
tric flexor of the index finger (Chudzinski, 1898). 
In the same way, a case has been described where 
the entire flexor digitorum superficialis was di-
gastric (Le Double, 1897). A muscle belly derived 
from this same muscle or directly from the coro-
noid process has also been reported, which ends 
in a tendon connected to the tendons of the flexor 
digitorum profundus or to the flexor pollicis lon-
gus, a variant known as the Gantzer muscle (Cae-
tano et al., 2015).

It is well documented that the forelimb muscles 
develop in a proximal to distal and in a superficial 
to deep sequence (Wilde et al., 2021); and, accord-
ing to Tozer et al. (2007), the vascular network 
precedes and delineates the future splitting of the 
ventral muscle mass. Considering these facts, we 
can assume that this supernumerary polygastric 
muscle in the flexor compartment of the forelimb 
develop during de embryonic period (circa 46-49 
days), and the vasculature of this segment partic-
ipate in it by segregation from the ventral muscle 
mass.

Regarding the variants mentioned in the fore-
arm, the supernumerary polygastric muscle 
found in the present work originates independent 
in the medial epicondyle just like the short radial 
flexor muscle of the carpus (Tubbs et al., 2016); 
however, in this case it is located deep to the me-
dian nerve. It has three bellies and four tendons, 
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but does not look like any of those described; in 
fact, the most similar could be the digastric flexor 
muscle of the index finger. It has no relation of or-
igin with the flexor digitorum superficialis, how-
ever, which also differentiates it from the Gantzer 
muscle. There are detailed reports on the connec-
tions between the superficial and deep planes of 
the forearm (Ohtani, 1979; Yamada, 1986), in fact, 
the occasional separation of the bellies of individ-
ual muscles has been considered a progressive 
variation, although very rarely the muscles are 
digastric (Tubbs et al., 2016).

In the hand, specifically, with respect to the 
first lumbrical muscle, supernumerary muscles 
emerge from the flexor digitorum superficialis 
tendon for the index finger (Wood, 1866; Le Dou-
ble, 1897). In this case, the third belly of the su-
pernumerary muscle emerged together with the 
flexor digitorum superficialis tendon of the index 
finger and was positioned next to the first lum-
brical muscle. However, this belongs to a muscle 
originating independently in the medial epicon-
dyle of the humerus; it does not originate from the 
flexor digitorum superficialis, flexor digitorum 
profundus or flexor pollicis longus (Figs. 1 and 3).

The sectorial innervation observed for the belly 
of this muscle is consistent with that observed in 
other polygastric muscles. An example of this is 
the case of the rectus abdominis muscle, which 
reveals the different myotomes that give rise to 
the muscle. Consequently, it is to be expected that 
different roots of the median nerve (C6-T1) come 
from the segmental innervation described in this 
case, as occurs with the innervation of the omohy-
oid muscle (Standring, 2016).

The descriptions of supernumerary or muscles 
variations in the carpal tunnel are frequent (Hen-
ry et al., 2015), and they can be the primary cause 
of carpal tunnel syndrome (Choo et al., 2017). Its 
finding during clinical imaging will be useful in 
surgical planning, improving the surgical results 
in the long term (Castillo et al., 2018). For this 
reason, it is important in the imaging studies to 
include a careful and targeted assessment of the 
fibro- osseous canals, such as the carpal tunnel, 
looking for accessory muscle bellies that can pro-
duce compressive symptoms (Sookur et al., 2008), 
both with the use of ultrasound and nuclear mag-

netic resonance, without forgetting that a simple 
revision of the carpal tunnel may not be sufficient 
(Jones, 2006).

CONCLUSIONS
Knowledge of this supernumerary muscle, 

which we did not find reported in the literature, 
enhances clinical and surgical practice, high-
lighting the importance of anatomy in medical 
practice. With this work it is hoped that there is a 
contribution to the knowledge of the anatomical 
variations of the forearm, and to the knowledge 
and better performance of specialists in attending 
patients with symptoms in this region.
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