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Introduction

Among the anatomical variations of the muscles of the 
forearm, Gantzer’s muscle (GM) is an additional muscle 
in the forearm as the accessory head of the flexor pollicis 
longus (FPL) and accessory head of flexor digitorum pro-
fundus (FDP). Its prevalence and morphological variations 
have been described in the previous studies [7, 13, 15, 16, 
20]. Although the prevalence of the accessory head of FPL 
(aFPL) and FDP (aFDP) varies in these studies, it is con-
sistently reported in 50% of the Asian population [13, 15]. 
The various origins of the GM have been described in pre-
vious studies: the medial humeral epicondyle, the coronoid 
process or dual origin from the medial epicondyle and the 
coronoid process [1, 13, 15]. The insertions of the aFPL 
and aFDP have been consistently reported in the ulnar bor-
der of the FPL and in the tendon of the FDP at the wrist 
level, respectively [1, 16, 19].

The anterior interosseous nerve (AIN) is a branch of the 
median nerve (MN) and it innervates the FPL, FDP, prona-
tor quadratus, and the GM. Although a variable topologi-
cal relationship has been reported between the AIN and the 
aFPL, the more frequent course of the AIN is posterior to 
the aFPL [13, 15, 20]. Owing to its anatomical position, the 
aFPL has been assumed as one of the causes of AIN com-
pression, the so-called “AIN syndrome” [8, 21, 22].

Considering the influence of the anatomical variation on 
the nerve branching in a previous study [10], it has been 
postulated that the GM may also affect the branching point 
of the AIN from the MN. However, the influence of the 
GM on the adjacent anatomical structures remains obscure. 

Abstract 
Purpose  Gantzer’s muscle (GM) is an additional muscle 
in the forearm, which develops as an accessory head of the 
flexor pollicis longus or the flexor digitorum profundus. 
The study aimed to determine the topography of the GM 
and to define the topographical relationship between the 
GM and the neurovascular structures surrounding it.
Methods  After confirming the presence of GM, its topog-
raphy and the neurovascular structures were analyzed to 
determine the correlation between them in 73 upper limbs.
Results  The incidence of GM was 47.95% (35/73) 
and the average insertion point of GM was identified at 
49.33 ± 7.47‰ (119.82 ± 20.80 mm) on the reference line 
between the medial epicondyle and the pisiform bone. And 
the branching points of the median nerve and the ulnar 
artery were located 19.91 ± 11.23‰ (52.21 ± 24.67  mm), 
17.45 ± 8.39‰ (42.53 ± 20.54  mm) on the reference line, 
respectively. The presence of GM had no significant cor-
relation with the position of the nerve branches. On the 
other hand, the branching point of the ulnar artery was 
distally located in the cases with the presence of the GM 
(17.35 ± 8.65 vs 19.42 ± 10.87, p = 0.031). There was a sig-
nificant positive correlation between the point of arterial 
bifurcation and the length of the GM (r = 0.407, p = 0.015).
Conclusions  This study suggested that the GM has a top-
ographical relation with the arterial structures, perhaps for 
embryological reasons.
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In our study, we aimed to determine the topography of the 
GM and its neurovascular structures.

Materials and methods

The prevalence and length of the Gantzer’s muscle

In this study, 73 upper limbs (from 37 cadavers, 37 right 
and 36 left) were dissected. Each cadaver was placed in 
a supine position with the arms extended, and the palms 
facing up. The skin, superficial fascia, and adipose tis-
sue were removed to expose the flexor compartment of 
the forearm. The MN and the ulnar nerve branches were 
dissected from the artery and the fascia. After dissect-
ing the flexor carpi radialis, palmaris longus, flexor digi-
torum superficialis and flexor carpi ulnaris muscles, the 
presence of the GM was confirmed. After identifying 
the GM, the distance between the medial epicondyle and 
the pisiform bone was measured using digital calipers 
(NA500-300S, Blue bird, Korea): this line was defined as 
the reference line [3, 9]. The origin and insertion points 
of the GM were identified and analyzed. The length of 
the GM was compared with that of the reference line as 
a percentile.

Topography of the Gantzer’s muscle 
and the neurovascular structures

The branching points of the MN and the ulnar artery were 
determined and defined as the distance from the medial 
epicondyle to the branching point of the AIN from the MN. 
The branching point of the ulnar artery was defined as the 
distance from the medial epicondyle to the branching point 
into the ulnar and common interosseous arteries. All GMs 
were originated from the medial epicondyle and crossed 
the neurovascular structures. The crossing points of the 
GM over nerve or artery (AIN, MN, and ulnar artery) were 
also identified and measured as a percentile of the reference 
line. The SPSS statistical package (SPSS software, version 
20.0; SPSS, Inc., Chicago, IL) was used for all statistical 
analyses. A p value <0.05 was considered significant.

Results

The prevalence and length of the Gantzer’s muscle

The prevalence of the GM was 47.95% (35 limbs of 
total 73 limbs). It was bilateral in five cadavers and uni-
lateral in 25 cadavers (19 of the right side and 16 of the 
left side), respectively. All GMs were originated from the 

medial epicondyle and inserted into the FDL or the FDS 
(Fig. 1). This muscle was composed of only muscle tissues 
not tendinous or fibrous tissues histologically. The mean 
length of reference line (see “Materials and methods”) was 
244.82 ± 17.31  mm. The average of insertion point of the 
GM was identified at 49.33 ± 7.47‰ (119.82 ± 20.80 mm) 
of the reference line.

Topography of the Gantzer’s muscle 
and the neurovascular structures

The mean values for the location of the neurovascular 
structures on the reference line are shown in Table  1 as 
the percentile. The ulnar artery divided into the ulnar and 
common interosseous arteries slightly distal to the elbow 
joint, near the origin of the GM (branching point of the 
ulnar artery). The MN gave off one small branch, the AIN 
immediately distal to the arterial bifurcation (branch-
ing point of the MN). The GM crossed either superfi-
cial or deep to the ulnar artery, the MN, and the AIN. 

Fig. 1   Gantzer’s muscle (one asterisk) originated from the medial 
epicondyle under the flexor digitorum superficialis (FDS) and 
inserted into the flexor digitorum profundus (FDP). Small Gantzer’s 
muscle (two asterisks) originated from FDS and inserted into flexor 
pollicis longus (FPL). These muscles crossed the branches of the 
median nerve (MN) and the anterior interosseous nerve (AIN), 
respectively (arrows)
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The branching points of the MN and the ulnar artery 
were located 21.13 ± 10.34‰ (52.69 ± 25.57  mm) and 
17.35 ± 8.65‰ (47.09 ± 27.05  mm) on the reference line, 

respectively. The arterial branching point was signifi-
cantly more proximal than that of the MN (p = 0.001). The 
branching points of the ulnar artery were more distal in 
cases with GM (19.42 ± 10.87‰) than in those without the 
GM (15.34 ± 5.14‰, p = 0.031). However, the branching 
point of the MN was not significantly associated with the 
presence of the GM (p = 0.652).

Moreover, the GM crossing points on the MN, AIN 
and ulnar artery were 34.29 ± 8.47‰ (83.10 ± 21.24 mm), 
33.59 ± 5.65‰ (81.45 ± 15.43  mm), and 31.01 ± 6.78‰ 
(74.38 ± 14.58 mm), respectively (Fig. 2). The GM crossed 
the ulnar artery more proximally than the nervous struc-
tures, the AIN (p = 0.052) and MN (p = 0.010).

Correlation between the Gantzer’s muscle 
and the neurovascular structures

The association between the bifurcation points of neuro-
vascular structures, the length of the GM, crossing point 
of the GM over the neurovascular structures is presented in 
Table 2. Concordant with the above differences, there was 
a significant positive relationship between the point of the 

Table 1   Topography of the Gantzer’s muscle and the neurovascular structures

Total (Percentile, mm) G (+) (Percentile, mm) G (−) (Percentile, mm) p

Reference line 244.82 ± 17.31 mm
GM length 49.33 ± 7.47 (119.82 ± 20.80)
Branching point of the Median nerve 21.13 ± 10.34 (52.69 ± 25.57) 23.03 ± 11.45 (55.89 ± 28.80) 19.54 ± 9.17 ( 50.02 ± 22.61) 0.652
Branching point of the ulnar artery 17.35 ± 8.65 (47.09 ± 27.05) 19.42 ± 10.87 (47.09 ± 27.05) 15.34 ± 5.14 ( 35.97 ± 11.07) 0.031
Crossing point with the AIN 33.59 ± 5.65 (81.45 ± 15.43)
Crossing point with the median nerve 34.29 ± 8.47 (83.10 ± 21.24)
Crossing point with the ulnar artery 31.01 ± 6.78 (74.38 ± 14.58)

Fig. 2   Differences in crossing points (CP) of the Gantzer’s muscle 
with the anterior interosseous nerve (AIN), the median nerve (MN), 
and the ulnar artery (UA)

Table 2   Anatomical correlation 
between the Gantzer’s muscle 
and the neurovascular structures

BP median nerve BP ulnar artery CP AIN CP median nerve CP ulnar artery

GM length
 R 0.216 0.407 0.314 0.198 0.038
 P 0.252 0.015 0.076 0.431 0.842

BP median nerve
 R 0.708 0.088 −0.203 −0.013
 P 0.000 0.650 0.436 0.950

BP ulnar artery
 R −0.089 −0.329 −0.115
 P 0.624 0.182 0.545

CP the AIN
 R 0.368 0.437
 P 0.133 0.020

CP median nerve
 R 0.401
 P 0.124
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arterial bifurcation and the length of the GM. (Pearson cor-
relation test, r²  = 0.165, p = 0.015, Fig.  3). The points of 
the arterial and nervous bifurcation also showed a positive 
relationship, statistically (r²  = 0.502, p < 0.001). However, 
the branching points of the MN were not associated with 
the GM length. Instead, the crossing points of the AIN and 
the ulnar artery with the GM had a positive relationship (r²  
= 0.191, p = 0.020). The crossing points of the AIN with 
the GM were also associated with the GM length, however, 
it did not get statistical significance (p = 0.076).

Discussion

In our study, conducted on Korean cadavers, we deter-
mined the prevalence of the GM and the topological 
relationships with the GM and the adjacent neurovas-
cular structures. In earlier studies, the prevalenceof the 
GM was has been reported between 45 and 66.7% [1, 3, 
11, 14, 15, 19, 23]. The prevalence of GM in our study 
is 47.95% in 73 upper limbs; this is concurrent with the 
findings of most previous studies.

In numerous previous reports, it has been suggested 
that the presence of the GM may be related to pathologi-
cal conditions of the AIN [2, 4, 7, 13, 15–18, 22]. Sev-
eral case studies have also suggested an association of 
the GM with a high division of the MN within the car-
pal tunnel [5, 6]. However, there are no anatomical data 
supporting the correlation between the GM and the AIN 
or other adjacent neurovascular structures. To our knowl-
edge, this study is the first to demonstrate the anatomical 
correlation between the GM and the contiguous neuro-
vascular structures, including the AIN, the MN, and the 
ulnar artery. Based on the simultaneous development of 
muscles, nerve and vessels during embryogenesis, we 
hypothesized that the presence of the GM may affect the 
development of the neurovascular structures, which may 
possibly manifest as variations of the nerve branch points 
or the artery bifurcation points. However, our results 
show that there is no significant topological difference in 
the anatomy of AIN or the MN with or without the pres-
ence of the GM. It is believed that the tendency of neural 
variation in the carpal tunnel syndrome may be associ-
ated with the presence of the GM [6].

However, in the presence of the GM, the origin of the 
posterior interosseous artery from the ulnar artery was 
more distal. Quantitative analyses also show a positive 
correlation between the arterial bifurcation points and the 
length of the GM. These data suggest that the presence of 
the GM may induce the development of the brachial and 
ulnar arteries, thereby delaying their bifurcation. During 
embryonic forearm formation, an incomplete cleavage 
of the flexor mass is considered one of the causes of the 

Fig. 3   Correlation between the Gantzer’s muscle and the neurovas-
cular structures. a The point of the arterial bifurcation and the length 
of the Gantzer’s muscle; b branching points of the median nerve and 
ulnar artery; c crossing points of AIN and the ulnar artery with the 
Gantzer’s muscle
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accessory muscles, such as GM [12]. Further, extensive 
studies are required to confirm the embryological mecha-
nism and effects.

Our study is the first to demonstrate the topogra-
phy of the GM, and its anatomical association with the 
adjacent neurovascular structures. Based on our results, 
we propose the localization of neurovascular structures 
according to the presence of the GM (Fig.  4). Knowl-
edge of the frequent variations in the topography may 
be useful to improve the safety of surgical and clinical 
procedures, thereby reducing the risk of iatrogenic com-
plications. Although still hypothetical, the strong relation 
between the GM and the arterial structures may lead to a 
new direction for anatomical study of muscle variations. 
These data also improve awareness and encourage further 
development of the concept of variation studies.
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