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ABSTRACT

Background: In 1813 Gantzer described 2 accessory muscles in the human forearm which bear his name, accessory
head of flexor digitorum profundus and accessory head of flexor pollicis longus. The less frequently observed
was accessory head of flexor digitorum profundus and hence this study was conducted.

Materials and Methods: 25 formalin-fixed cadavers (50 upper limbs) were dissected as per the standard methods.
Detailed study of origin, insertion of accessory heads of flexor digitorum profundus muscle and various other
parameters were recorded.

Results: Two out of fifty upper limbs (4%) were observed to have accessory head of flexor digitorum profundus.
Origin and insertion of each case was different but all got its innervation through direct branch from Median
nerve.

Conclusion: Accessory heads of flexor digitorum profundus may cause various syndromes and its knowledge of
existence is important for surgeons operating in forearm.

KEY WORDS: Accessory head of flexor digitorum profundus, pronator teres, coronoid process of ulna, median
nerve, ulnar artery, carpal tunnel syndrome.
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INTRODUCTION

Flexor digitorum profundus is one of the deep
muscles of anterior compartment of forearm.
Flexor digitorum profundus arises deep to the
superficial flexors from about the upper
three-quarters of the anterior and medial
surfaces of the ulna. It also arises from a
depression on the medial side of the coronoid
process, the upper three-quarters of the
posterior ulnar border and the anterior surface
of the ulnar half of the interosseous membrane.
About halfway down the forearm four tendons
are formed, although only that to index finger

Int J Anat Res 2016, 4(4):2931-35. ISSN 2321-4287

appears to be separate. The tendons for the
other fingers are interconnected by areolar
tissue and tendinous slips as far as the palm.
Anterior to their proximal phalanges, the ten-
dons pass through the tendons of flexor
digitorum superficialis to insert on the palmar
surfaces of the bases of the distal phalanges.
The tendons of the profundus undergo fascicu-
lar rearrangement as they pass through those
of superficialis. The medial part of flexor
digitorum profundus, i.e. the muscle bellies to
the little and ring fingers, is innervated by the
ulnar nerve. The lateral part, i.e. the muscle
bellies to the middle and index fingers, is inner
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vated by the anterior interosseous branch of the
median nerve. Flexor digitorum profundus may
be joined by accessory slips from the radius,
flexor digitorum superficialis, flexor pollicis
longus, the medial epicondyle or the coronoid
process [1,2].

During the fourth week of development somatic
mesoderm invades the limb buds and forms ven-
tral and dorsal condensations. The ventral con-
densation gives rise to flexors and pronators of
the upper limb [3]. The flexor muscles of the
forearm that develop from flexor mass divide
into 2 layers, superficial and deep.The Flexor
digitorum superficialis, Flexor pollicis longus &
Flexor digitorum profundus originate from deep
layer. The existence of accessory muscles
connecting the flexor muscles could be explained
by the incomplete cleavage of the deep layer of
the flexor mass during development, which
represents an atavistic character [4-6].

Variations in muscles of the extensor compart-
ment of forearm are quite common, however in
flexor compartment not many variations are
noted and occurrence of an additional muscle
isvery uncommon [7]. In 1813 Gantzer described
2 accessory muscles in the human forearm
which bear his name, accessory head of flexor
digitorum profundus and accessory head of flexor
pollicus longus. The less frequently observed
was accessory head of flexor digitorum profun-
dus [4] and hence this study was conducted.

The muscular variations in the forearm have been
recognized as causing neurovascular compres-
sions. These variations are mostly detected
during routine anatomical dissections or during
operations. A clinician should have a thorough
knowledge of these variations for understand-
ing the unusual symptoms and signs due to nerve
compression [8]. An anomalous muscle may
simulate a ganglion or a soft tissue tumour or in
close proximity to nerve, it may cause pressure
symptoms such as carpal tunnel syndrome. Wrist
is a common site for tendon injuries and
presence of aberrant tendon in this region can
mislead the surgeons during identification and
repair of such injuries [7].

MATERIALS AND METHODS

This study was conducted on 25 formalin-fixed
cadavers (50 upper limbs) irrespective of age and
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sex were dissected as per the standard meth-
ods, over a period of 3 years (from 2010-2013).
After being partly dissected by medical students,
they were further dissected with reflection or
removal of superficial muscles of the front of
forearm. The forearm were examined to check
for existence of accessory head of flexor
digitorum profundus. Detailed study of origin,
insertion and presence of accessory heads of
flexor digitorum profundus muscle was
observed. Careful isolation of variant heads of
flexor digitorum profundus was done, their
proximal and distal attachments were made
clear. In addition to their pattern of innervations,
shape were also recorded.

Following measurements were taken:
Total length of the accessory head.
Length of muscular part.

Length of tendinous part.

Maximum width.

RESULTS

Two out of fifty upper limbs (4%) were observed
to have accessory head of flexor digitorum
profundus. The accessory head of flexor
digitorum profundus was seen in one right limb
of male cadaver (2%) and one left limb of
female cadaver (2%).

The accessory head of flexor digitorum
profundus in right forearm took origin from the
tendinous slip of ulnar head of pronator teres
and coronoid process of ulna, in common with
the origin of flexor digitorum superficialis.
Whereas the accessory head of flexor digitorum
profundus in left forearm took origin only from
coronoid process of ulna, in common with the
origin of flexor digitorum superficialis.

The accessory head of flexor digitorum
profundus in right forearm crossed superficial
to ulnar artery and was inserted in the middle
of forearm, to tendon of flexor digitorum
profundus for middle, ring & little finger.

The accessory head of flexor digitorum
profundus in left forearm crossed superficial to
ulnar artery and was inserted to tendon of flexor
digitorum profundus for middle finger on its
radial side near wrist joint. Both accessory head
of flexor digitorum profundus were innervatedby
a direct branch from median nerve.
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Fig. 1: Shows attachment of
Accessory Head of Flexor
Digitorum Profundus in right
forearm.

FDP - Flexor Digitorum Profundus,
FDPah - Accessory Head of Flexor
Digitorum Profundus,

MN - Median nerve, PTu - Ulnar Head
of Pronator Teres,

UA - Ulnar artery.

Fig. 2: Showing nerve supply to
Accessory Head of Flexor
Digitorum Profundus by a branch
from median nerve in right
forearm.

FDP - Flexor Digitorum Profundus ,
FDPah - Accessory Head of Flexor
Digitorum Profundus,

MN - Median nerve, PTu - Ulnar Head
of Pronator Teres,

UA - Ulnar artery.

Fig. 3: Shows Accessory Head of
Flexor Digitorum Profundus in left
forearm.

FDP - Flexor Digitorum Profundus ,
FDPah - Accessory Head of Flexor
Digitorum Profundus,

MN - Median nerve,

UA - Ulnar artery.

The accessory head of flexor digitorum
profundus in right forearm showed the
following measurements. The total length of the
accessory head was 106mm, out of which the
proximal muscular part was 72mm and distal
tendinous part was 34mm. It was slender in
shape with maximum width of 4mm. All the
muscular components of the left forearm were
normal.

The accessory head of flexor digitorum
profundus in left forearm showed the following
measurements .The total length of the
accessory head was 145mm, out of which the
proximal muscular part was 54mm and distal
tendinous part was 91mm. It was slender in
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shape with maximum width of 4.2mm. All the
muscular components of the right forearm were
normal.

DISCUSSION
Tablel: Comparison of prevalence percentage of

accessory head of flexor digitorum profundus by various
authors.

Authors Prevalence | Male Female Right Left
Wood 18.60% 11% 16.70%
Mangini 2.90%
Kida 35.20% - -
Jonesetal [4] | 27.5%(80) | 1250% 15% 25% 4.20%
El Domiaty [3] | 14.24% (84) - - NO 25%
Our Study 4% - - 2% 2%
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In 1813, Gantzer described two accessory
muscles in the forearm. The less frequent of the
two accessory muscles was accessory head of
flexor digitorum profundus.[4]

Many authors have described the origin from
coronoid process, which coincided with one of
our specimen of accessory head of flexor
digitorum profundus on left forearm. Jones et.al.
noted 1/15 cases with origin from pronator teres,
whereas in our study accessory head took
origin from pronator teres as well as coronoid
process of ulna [3,4].

Jones et.al. described that the tendon of
accessory head ended near the level of the wrist,
in one of our case it was same but in other case
it ended in the middle of forearm and got
inserted into one of the tendons of flexor
digitorum profundus [4].

Macalister has mentioned 9 different possible
combinations of insertion via 1, 2 or 3 slips.
Among them we observed that tendon of acces-
sory head in right limb got inserted to tendon of
middle, ring, little finger & in left limb to tendon
of middle finger [4].

A muscular slip arising from the coronoid
process and ending by a long tendon on one or
another (usually the index or middle) of the
tendons of the muscle has been reported in
about 20% of bodies. Mori reported 40% in his
subjects. In our study we observed similar
course of accessory head of Flexor digitorum
profundus in 2% of cases [9].

Various authors have described the nerve
supply to be originating from the median nerve
[3,7,10] which is same in our case study.

Table 2: Comparison of measurements of accessory head
of flexor digitorum profundus seen in various studies.

Measurements Length | Muscular Part] Tendinous Part
El domiaty [3] 208.33mm| 83.33mm 125mm
Jones et al [4] 161.5mm 67mm 107.4mm
Nayak et al [5] 152mm 55mm 97mm
Rakesh et al [13] 239mm 72mm 167mm
Kopuz et.al [10] 175mm 80mm 95mm
Present study (right) | 106mm 72mm 34mm
Present study (left) | 145mm 54mm 91mm

Many authors have mentioned that during its
course, accessory head crossed over the ulnar
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artery & on the ulnar side of the anterior
interosseous nerve which coincided with our
case study [4].

The shape of gantzer’s musle has been
described as fleshy and fusiform or either
fusiform or flat slip but in our study they were
slender as described by Jones [4].

CONCLUSION

In our present study we found two accessory
heads of flexor digitorum profundus among 50
forearm specimens which signify its rare
incidence. Both cases were different with
respect to its attachments but both crossed
ulnar artery which could cause vascular
compression.Such variations may cause nerve
compression causing pronator syndrome,
anterior interosseous nerve syndrome or carpal
tunnel syndrome. They may also present as
enlarging tumor-like mass simulating aganglion
and hence it is of great importance to
orthopedicians, surgeons & radiologists.
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