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ABSTRACT

Objective: Variations of the median nerve (MN) are important for clinical and surgical approaches. In this
study, it was aimed to determine the formation, distribution and communication of the MN in fetal cadavers.

Material and Method: This study was carried out on 80 upper extremities obtained from 40 spontaneously
aborted human fetuses (22 females, 18 males) aged between 18 and 40 weeks. Median, ulnar and
musculocutaneous nerve (MSCN) and their branches were identified and distribution of their branches was
determined. The distribution, formation and communications of the MN were examined.

Results: In this study, it was seen that the MN was composed of three roots in the 6 (7.5%) of 80 upper
limbs. It was also found that the MN innervated the flexor muscles of the arm in two extremities despite MSCN
was present (2.5%). It has also been determined that the MN innervated the flexor muscles of the arm in one
extremity where MSCN was absent (1.25%). In addition, communications between the MSCN and the MN
was detected in 3 (3.75%) extremities. Finally, in our study, Martin-Gruber communication was found 3.75%
while Marinacci communication was not determined.

Conclusions: This study identified variations and communications of the MN by means of fetal cadaveric
dissection. These variations will adversely affect the correct diagnosis and treatment planning in upper

extremity injuries. Therefore, precise knowledge of the variations and communications of the MN will be useful
for surgeons to avoid iatrogenic injuries during surgical interventions in this region.
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Amag: Nervus medianus’un varyasyonlari klinik ve cerrahi yaklagimlar agisindan énemlidir. Bu galismanin amaci,
fetal kadavralarda nervus medianus'un olusumunu, dallanmasini ve anastomozlarini belirlemektir.

Materyal-Metod: Bu galisma, Siileyman Demirel Universitesi Tip Fakiiltesi Anatomi Anabilim Dali laboratuvarinda
bulunan yaslan 18-40 gebelik haftasi arasinda degisen ve eksternal anomali ya da patolojisi olmayan 40 (22 disi,
18 erkek) fetal kadavraya ait 80 Ust ekstremite Uzerinde gerceklestirildi. Nervus medianus, n. ulnaris ve n.
musculocutaneus’un dallari tanimlanarak bu dallarin dagihmi belirlendi. Nervus medianus’'un dallanmasi ve
olusumu ile onun anatomozlari incelendi.

Bulgular: Bu galismada n. medianus’un 80 Ust ekstremitenin 6'sinda (%7,5) t¢ kokten olustugu goruldi. Nervus
medianus’un, 2 (%2,5) ekstremitede, n. musculocutaneus mevcut olmasina ragmen kolun fleksor
komparmanindaki kaslari innerve ettigi gorildi. Nervus musculocutaneus’un olmadigi 1 (%1,25) ekstremitede ise
n. medianus’un kolun fleksor komparmanindaki kaslari innerve ettigi gorildu. Ayrica 3 ekstremitede (%3,75) n.
musculocutaneus ile n. medianus arasinda anastomoz saptandi. Son olarak galismamizda %3,75 oraninda
Martin-Gruber anastomozu bulunurken Marinacci anatomozuna rastlanmamistir.

Sonug: Bu calismada, fetal kadavra diseksiyonu ile n. medianus'un varyasyonlari ve anastomozlari tanimlandi.
Bu varyasyonlar Ust ekstremite yaralanmalarinda dogru tani ve tedavi planlamasini olumsuz etkileyecektir. Bu
nedenle, n. medianus'un varyasyonlari ve anastomozlari hakkinda yeterli bilgi sahibi olunmasi, cerrahlarin bu
bdlgeye yapilan midahaleler sirasinda iyatrojenik yaralanmalardan kaginmasi i¢in yararli olacaktir.

Anahtar Kelimeler: Fetus, marinacci anastomozu, martin-gruber anastomozu, nervus musculocutaneus, nervus ulnaris
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1. Introduction

The brachial plexus, which has a very complex structure, is adjacent to important anatomical
structures. Therefore, it is important to know the variations of the brachial plexus clinically and
surgically [1].

The median nerve (MN) is formed by the medial and lateral roots, respectively, originating from the
medial and lateral fascicle of the brachial plexus [2]. Variations in the occurrence of MN have been
reported by some authors [2-4].

The lateral fascicle of the brachial plexus is usually divided into the musculocutaneous nerve (MSCN)
and the lateral root of the MN. As a variation, some of the fibers corresponding to the MN may run
together with MSCN and then split up and join the MN. Less frequently, some fibers of the MSCN may
run in the MN, then leave it and join their proper trunk [5].

The MN runs downwards on the medial side of the arm. It crosses the brachial artery from lateral to
medial and passes in front of the elbow joint and enters the forearm. MN usually does not give
branches to the muscles on the front of the arm [6]. However, some authors reported that the MN
innervates the arm flexors [7].

The MSCN innervates all the muscles in the front of the arm. As a variation, fibers of the MSCN may
run in the MN and MN supplies flexor muscles of the arm and skin of lateral side of the forearm [6].
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Previous studies have reported that the MN may connect to the ulnar nerve (UN) in the forearm.
Median-ulnar communication in the forearm was first described by Martin in 1763, and later by Gruber
in 1870. This communication was later referred as Martin-Gruber communication (MGC). The
incidence of MGC ranges from 5% to 40%. Sometimes, a communicating branch may extend from UN
to MN, which is known as the opposite of the MGC, ulnar-to-median communication or Marinacci
communication (MC) [8].

In this study, it was aimed to determine the formation, distribution and communication of the MN in
fetal cadavers.

2. Material and Method

This study was carried out on 80 upper extremities belonging to 40 human fetuses (22 females, 18
males) aged between 18 and 40 weeks of gestation, with no external anomaly or pathology, in the
laboratory of Suleyman Demirel University, Faculty of Medicine, Department of Anatomy.

Initially, skin and superficial fascia were removed, muscles and nerves of the forearm and arm were
exposed. Then, MN, UN, MSCN and their branches were identified and their distribution was
determined. The distribution, formation and communications of the MN were examined. Dissections
were performed with x10 magnification using the binocular digital stereo microscope (EUROMEX
Edublue 1805-S, Netherlands).

3. Results

In our study, it was seen that the MN was composed of three roots in 6 (7.5%) of 80 upper extremities.
Third root arose from medial fascicle at the brachial plexus in 2 extremities (2.5%) (Figure 1a) and
from lateral fascicle in 4 extremities (5%) (Figure 1b).
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Figure 1: Median nerves consisting of three roots (left side). a. Lateral fascicle (1), medial fascicle (2), third root
of the median nerve (3), ulnar nerve (4), medial root of the median nerve (5), lateral root of the median nerve (6),
musculocutaneous nerve (7), median nerve (8). b. Lateral fascicle (1), medial fascicle (2), third root of the median
nerve (3), musculocutaneous nerve (4), lateral root of the median nerve (5), ulnar nerve (6), medial root of the
median nerve (7), median nerve (8)

It was found that the MN innervated the flexor muscles of the arm in two extremities (2.5%) although
MSCN was present. In one extremity (1.25%), MN innervated the flexor muscles of the arm where
MSCN was absent (1.25%) (Figure 2).
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Figure 2: Photograph showing branches to the arm flexors from the median nerve in absence of
musculocutaneous nerve. Lateral root (1), medial root (2), branch to the arm flexors (3), median nerve (4)

When we investigated MN's communication with MSCN, we detected communications in three
extremities (3.75%) (Figure 3). Finally, MGC was determined in 3 extremities, while MC was not
determined at all (Figure 4).
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Figure 3: Photograph showing communication of the median and musculocutaneous nerve. Musculocutaneous
nerve (1), median nerve (2), ulnar nerve (3), communication branch (*)
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Figure 4: Median nerve (1), ulnar nerve (2), Martin-Gruber communication (3)

4. Discussion and Conclusion
Discussion

Unusual connection of the MN to other nerves such as MSCN and UN [9], variations in the formation
of the MN, [2-4,10] and unusual innervation of the arm flexor muscles by the MN were reported earlier
by some authors [2,11]. Budhiraja et al [2] reported that in 22% upper limbs; MN had three roots. In
their study, the third root originated from lateral fascicle of the brachial plexus in 14% of the upper
limbs, and from MSCN in 8% of the upper limbs. In addition, in 3.6% upper limbs, MN was reported to
be formed by four roots; two from lateral fascicle, one from medial fascicle and one from MSCN.
Sontakke et al [10] described a case where MN was formed by three roots; two of roots came from
lateral fascicle and one from medial fascicle. Ramachandran et al [12] reported that third root of the
MN was coming from MSCN in their case. Satyanarayana et al [3] reported a case that MN was
formed by three roots (two roots from lateral fascicle and one from medial fascicle). In the previous
studies, it was reported that the third root of the MN came from the lateral fascicle more frequently.
These results are similar to our study. The rates Budhiraja et al [2] reported as a result of their study
were different than ours. The reason for this may be that the races studied on are different.

Variations in the formation of the MN are important in surgical procedures in the axillar region. These
variations may lead to failure of nerve blockage in this region.

The communication between the MSCN and the MN is one of the most common variation observed
among the brachial plexus branches [13]. In previous studies, [13-18] the incidence of connections
between MSCN and MN has been reported between 1.4% and 54% (Table 1).
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Table 1. Frequency of communications of the median and musculocutaneous nerve in our study and previous
studies

Author Frequency (%)
Arquez, 2015 7.6
Guerri-Guttenberg and Ingolotti, 2009 53.6
Maeda et al., 2009 41.5
Mariya, 2013 6.6
Venieratos and Anagnostopoulou, 1998 13.9
Wantanabe et al., 1985 1.4
Our study 3.8

The results of previous studies are quite different from each other and from the results of our study.
The reason for this may be that the races of the samples studied are different.

It is important for clinical practice to know the existence of the communication between MSCN and
MN. In order to avoid undesirable consequences of operations carried out on the MSCN, it is
recommended that MN and MSCN communications should be removed [9].

Ihunwo et al (19) reported a case of absence of the MSCN bilaterally and arm flexors were innervated
by branches from the MN. Similarly, Gumusburun and Adiguzel [7] observed bilateral absence of
MSCN. The MN innervated the biceps brachii and brachialis muscles instead of MSCN in their case.
Sud and Sharma [20] reported a case of absence of the MSCN with innervation of the
coracobrachialis, brachialis and biceps brachii muscles by the MN. Prasada Rao and Chaudhary [21]
found absence of the MSCN in 2 out of 24 upper limbs (8%). The MN took over the function of MSCN
by giving off both muscular and sensory branches. In the studies above, only Prasada Rao and
Chaudhary [21] reported the rate of innervation of the arm muscles by MN when MSCN is absent. In
our study, it was found that the MN innervated the flexors of the arm in two extremities despite MSCN
was present (2.5%). It was also determined that the MN innervated the flexors of the arm in one
extremity where MSCN was absent (1.25%). The possibility of the MN innervating the arm flexors
should be considered whena patient with MN damage in the axilla or proximal arm shows weakness in
forearm flexion and supination [22].

The incidence of the MGC differs between physiological and anatomical studies. In physiological
studies, its occurring rate reported as 5-40 %, [8,23,24] whereas anatomical studies report a narrower
range of 10-31% [25-29]. Sarikcioglu et al. [8] studied on 30 preserved forearms by dissection and 60
forearms of 30 patients by electrophysiological technique and they found MGC less (6.6% and 3.3% of
forearms, respectively) frequently than reported in the literature. In fetuses, its incidence was reported
as 15% by Srinivasan and Rhodes [30] and 7.5% by Dogan et al. [31] The results of our study are
similar to the results of the studies of Sarikcioglu et al (2003) and Dogan et al. [31] This may be
because the races studied on are the same.

Although MC is not as common as MGC, it is not uncommon in electrophysiological studies [32].
Frequency of Marinacci communication was found as 1.3% by Kimura et al [33], 4% by Meenakshi-
Sundaram et al. [34], 17% by Golovchinsky [35]. But in someother electrophysiological studies, MC
wasn’t detected [8,36]. So far, MC has not been observed in cadaveric studies. Similarly, MC was not
detected in our study.

The MGC has clinical significance in the assessment of median nerve lesion, the carpal and cubital
tunnel syndrome and neuropathies [27]. Although the neural communications between UN and MN
are very rare in the forearm, it is important to know these connections for correct diagnosis of the
neuropathies and surgical interventions in this area.

Conclusion

This study identified variations and communications of the MN by means of fetal cadaveric dissection.
In conclusion, anatomic variations of the peripheral nerves are important for clinical and surgical
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approaches. These variations will adversely affect the correct diagnosis and treatment planning in
upper extremity injuries. Therefore, precise knowledge of the variations and communications of the
MN will be useful for surgeons to avoid iatrogenic injuries during surgical interventions in this region.
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