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SUMMARY: Medial antebrachial cutaneous nerve (MACN) courses in the medial arm to provide sensory innervation to the
medial forearm. Its anatomy has been partly described since data regarding its branching pattern and distances to adjaceatéand
still lacking. The purpose of this study was to provide morphometric anatomy of the MACN with comparisons between sides and sex
Ninety-six upper extremities from 26 males and 22 females were dissected. We found that up to 5 branches of MACN pieged the de
fascia with the maximum of 4 reaching the interepicondylar line (IEL). Presence of 2 and 3 branches was found in thef segesty o
(> 80%). The distances from these branches to the landmarks varied considerably. In case of no branch, the mean distaedies to th
epicondyle (ME) and brachial artery (BA) were approximately 1.5 cm while those to the basilic vein (BV) were 0.7 cm ireboth sex
Regardless of the branching pattern, the MACN could pass over or close (within 0.5 cm) to the ME, BV and BA. Asymmetry in the
branching pattern was found in 50% of specimens. Sex but not side differences were observed in some measurement pasameters. The
data are crucial for not only localizing the MACN during nerve block and graft harvest but also avoiding the nerve inusyidyicial
procedures.
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INTRODUCTION

Medial antebrachial cutaneous nerve (MACN) Several studies on the anatomy of MACN have been
provides sensory innervation to the skin of medial forearrdone. Maseaet al (1989) examined the vertical distance of
In the medial arm, it pierces the deep fascia to becorttee posterior branch of MACN to the medial epicondyle (ME).
subcutaneous and runs along the basilic vein (BV) to tAde vertical distance from the ME to the branching point of
elbow and forearm. Its anatomy is of clinical interest sinddACN was measured in one study (Race & Saldana, 1991).
local block can be employed in arteriovenous fistula surgefjhe close anatomical relationship between the MACN and
at forearm (Viscomét al, 1996). Moreover, the MACN has BV was also reported (Horowitz, 2000; Yamadal, 2008).
been used as donor graft for repair of several injured nervewever, measurements among these structures especially in
for example, digital nerve (Nunley al, 1989), facial nerve the horizontal plane have not been done. Regarding the MACN
(Haller & Shelton, 1997) and posterior interosseous nervamification, the exact number of branches has not been
(Mokhteeet al, 2009). Due to the close proximity betweerdocumented. This work was, therefore, aimed to examine the
the MACN and basilic vein (BV), the nerve is vulnerable tbrarching pattern and measure the distances from the MACN
trauma caused by venipuncture (Horowitz, 1994; Horowitzp the ME and BV along the interepicondylar line (IEL).
2000). Therefore, precise knowledge in the anatomy 8frachial artery, another palpable landmark in the living
MACN is crucial for these procedures. subjects, was also included fbie measurement.
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MATERIAL AND METHOD RESULTS

Ninety-six upper extremities from 48 formalin-fixed The MACN most commonly emerged from the
cadavers (26 males and 22 females) were included with larachial fascia as two branches (50 specimens, 52.1%) (Table
approval from the institutional ethics committee. All cadavers Fig. 2B). Three-branch pattern was the next most common
were in the anatomical position with the forearms supinate(®9.6%) with small number of specimens having no branch
The medial side of arm and cubital fossa was dissected(®1%), 4 branches (5.2%) and 5 branches (1.0%) (Fig. 2).
expose the MACN, BV and BA. Anatomical courses of théfter becoming subcutaneous and coursing more distally,
nerve and vein were carefully preserved. The most prominghe MACN often ramified or, in some cases, gave no
points of the ME and lateral epicondyle (LE) were identifiethranches until reaching the level of IEL. Asymmetry in the
and the IEL located with silk thread passing these twaranching pattern of MACN was observed in 13 males
landmarks. The course of MACN from its piercing poin{50.0%) and 11 females (50.0%).
through the deep fascia to where the MACN crossed the
IEL was followed. Number of MACN branches at the level At the level of IEL, 2 branches of the MACN were
of IEL was noted. Since there were more than 2 branchalsserved in most cases (58 specimens, 60.4%) (Table ).
piercing the deep fascia and they were not followed into tli#ecreasing number of specimens had 3 branches (26.0%),
forearm, these branches were not categorized into the ame-branch (10.4%), and 4 branches (3.1%). In case of no
rior and posterior. However, for consistency among differebranching, the MACN passed the IEL approximately 1.5
branching patterns, the most medial branch was designated in average from the ME and BA in both sexes (Table
Brl with the more lateral branch Br2 and so on. [lI). Concerning the BV, most MACN were lateral to the

BV at the level of IEL except one male arm. The distances

To obtain quantitative data, a digital caliper was used the BV were 0.60.9 cm (range, 0.0-2.1) in male and
to measure the distances from the midline of MACN to tho€e7+0.5 cm (range, 0.2-1.3) in female. It is also worth noting
of BV and BA including the most prominent point of MEthat the MACN was directly superficial to the BV in one
along the IEL (Fig. 1). Student’s t test was employed to detaoile specimen. No sex or side differences were observed in
any significant differences in the measurement data betwesmy measurement.
sexes and sides. p < 0.05 was considered significant.

As for two branches, the medial branch of MACN
(Brl) was 1.30.7 cm in male and GtD.8 cm in female
from the ME at the level of IEL with significant sex
] / difference only on the left side (p < 0.05) (Table 1V). The
' distances between the lateral branch (Br2) and ME were
2.5+0.9 and 1.70.8 cm in male and female, respectively.
These values were again significantly different between
sexes (p<0.01 left, p<0.05 right). The distances from Brl
1l and Br2 to the BA were approximately 2 and 1 cm,
! i respectively, at the level of IEL in both sexes. These branches
' ‘ in 10 specimens (17.2%) lay just superficial to the BA in the
-y 4= ME same position. To the BV, Brl was found within the distance
of 1 cmin average at the level of IEL in both male and female.
Br2 was 1.40.9 cm in male and 1#0.8 cm in female late-
ral to the BV. Similar to the BA, both Brl and Br2 could be
found over the BV. There were no side differences in any
measurement. These measurement data are summarized in
Figure 3.
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Fig. 1. Measurements regarding the anatomy of medial antebrachial cutaneous nerve (MACN)

| done in this study. The right arm is shown. Distances were measured from the MACN to the ME (a),

/ BA (b) and BV (c). LE lateral epicondyle, ME medial epicondyle, IEL interepicondylar line, BA
brachial artery, BV basilic vein.
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Fig. 2. Branching patterns of the medial antebrachial cutaneous nerve (MACN): single trunk (A), two branches (B), threg®yanche

and four branches (D). Arrows indicate the basilic vein whereas asterisks and arrowheads indicate the brachial artengamd thenc

MACN, respectively. BT biceps brachii tendon.

Table 1. Number of MACN branches emerging from the deep fascia.

Sex Number of specimens

Nobranch 2 branches 3 branches 4 branches 5 branches Total
Mae 2(3.8%) 28(53.8%) 19 (36.5%) 2 (3.8%) 1(1.9%) 52 (100%)
Femde - 22 (50.0%) 19 (43.2%) 3 (6.8%) - 44 (100%)
Total 2 (2.1%) 50 (52.1%) 38 (39.6%) 5(5.2%) 1(1.0%) 96 (100%)

Table 1l. Number of MACN branches at the level of interepicondylar line.

Sex Number of specimens

No branch 2 branches 3 branches 4 branches Total
Mae 6(11.5%) 29 (55.8%) 14 (26.9%) 3(5.8%) 52 (100%)
Femde 4(9.1%) 29 (65.9 %) 11 (25.0%) - 44 (100%)

Total  10(10.4%) 58 (60.4%)

25(260%)  3(31%) 96 (100%)

Table Ill. Measurement data of MACN in case of no branching.

Measurement Distance (cm) (Range)

* from one specimen Male Female
MACN - MEat IEL 1.5+0.8(0.4-2.5) 15+1.1(0.6-2.9)
MACN —-BA atIEL 1.5+0.9(0.4-2.6) 16+0.5(11-2.1)
MACN -BV a |EL -- --

- MACN medid to BV 15* -
- MACN laera to BV 0.6+09(0.0-2.1) 0.7+0.5(0.2-1.3)

Data are means SD

IEL interepicondylar line, ME medial epicondyle, BV basilic vein, BA brachial artery
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In case of three branches, the measurement data@spectively. Br3 was approximately 1.5 cm in average far
shown in Table V. Brl was the closest to the ME and tlieom the BV. Significant differences between sides were
farthest from the BA. The distances to the ME tended twt observed.
be longer in male than in female with significant difference
in case of Br3 (p<0.05). It should be noted that Brl and Four-branch pattern was found in only 3 male
Br3 were found over the ME and BA in 8 (33.3%) and &pecimens. The distances from the MACN to the ME varied
(4.2%) specimens, respectively. Brl and Br2 were withiinom 0 to 3.2 cm. In case of the BA, the range of distances
1 cm in average away from the BV. In 5 (20.8%) and Wwas 0.7-3.9 cm. The MACN could be found at 0.3-2.3
(4.2%) specimens, Brl and Br2 lay over the BWem lateral to the BV.

Table IV. Measurement data of MACN in case of 2 branches.

Sex Side Digtance (cm) (Range)
MACN-MEatlEL MACN-BA at |EL MACN —-BV at |IEL
Brl Br2 Brl Br2 Brl Br2
Male L eft 124062 2409 22+06 11+05 05x02" 1.6+1.0°
09+04
Right 11+08 26+09 23+10 09+06 0.7+03" 12+0.7
Bilatera 1.1+0.7 23409 10+06 0706
(03-300 25+09 (0041 (00-24) 06+03" 14%09
(1.2-4.2) 09+04" (0.0-35)
(0.0-3.49)
Female Left 06+07 1607 21+x06 12+x04 06x03" 09zx06
04+0.3
Right 08+10 18+10 20+06 10+06 0.8+04"™ 1.0+0.9
09+04

Bilaterd 0.7+08 1.7+08 20+06 1.1+05 0.7+03" 1.0+0.8
(00-29) (0642 (0.1-34) (00-21) 08+04 (0.0-29)
(0.0-1.5)
Data are means SD  IEL interepicondylar line, ME medial epicondyle, BV basilic vein, BA brachial

artery, Brl and Br2 the medial and lateral branches of MACN, respectively
m when Br was medial to BV, | when Br was lateral to BV, a p < 0.05, b p < 0.01 vs. female on the same side

Table V. Measurement data of MACN in case of 3 branches.

Sex Side Distance (cm) (Range
MACN —ME & IEL MACN —BA at IEL MACN —BV at IEL
Brl Br2 Br3 Brl Br2 Br3 Brl Br2 Br3
Mae  Left 06+06 17+05 27+05° 33+08 21+06 11+05 09+04m 04+01™ 15+0.7
0.0" 0.8+04
Right 05+05 16+04 29+07 30+14 23+06 1007 1.0+0.7m 0.3 14+1.0
04" 0.7+0.2
Bilateral 09+0.6m 04+01"™ 15+0.9
05+05 17+05 28+06 31+11 22+06 1.1+06 04" (02-2.8)
(00-200 0.8=+03
(0.0-15) (08-2.4) (18-3.7) (04-43) (1.4-3.3) (0.0-21) (0.0-1.3)
Femae Left 05+03 11+05 19+06 29+06 23+07 15%07 0.4 08+04 16+0.4
0.6+0.1
Right 05+0.7 13+07 22+08 27+06 19+05 1.0x05 04+01Im 07+04 15+0.4
0.9
Bilateral 04+01m 07+04 16+0.4

05+05 12+06 21+0.7 27+06 20+06 1.2+06 0.7+0.2 (0.3-1.3) (09-2.1)

(0.0-18) (0.7-2.7) (14-3.5) (1.6-3.7) (1.2-3.0)0 (04-23 (0.0-0.9)
Data are means SD IEL interepicondylar line, ME medial epicondyle, BV basilic vein, BA brachial artery, Brl, Br2 and Br3 the
medial, middle and lateral branches of MACN, respectively
* from one specimen, m when Br was medial to BV, | when Br was lateral to BV, a p < 0.05 vs. female on the same side.
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since as many as 4 branches can be found in the

Am subcutaneous layer of arm and cubital fossa.
M <1.0cm , _
To better localize the MACN branches in the
cubital fossa, measurements related to the palpable
. IEL | ?J;;’: landmarks (ME and BA) at the level of IEL were done.
Al In addition, due to the close proximity between the
LE " < ME MACN and BV, distances between these structures were
\‘\ PR ¢ =) also measured. Since the number of MACN branches
M10em |t . M25cm was highly variable, measurement data were categorized
Fliem | T F17cm into 4 groups: no branch, 2 branches, 3 branches and 4
..l M14cm branches. Due to highly variable distances from the
F1.0cm MACN to the landmarks in these patterns, safe zone
could not be established. However, important
conclusions can be made. First, it was possible that one
branch of MACN passed over or close (within 0.5 cm)
Forearm to the ME regardless of the branching pattern. Second,
A A the MACN could be found directly superficial to the
BA, especially when more than one branch of MACN
Br2 Bri was present (more than 80% of cases). Third, the MACN

Fig. 3. Summary of distances from the medial antebrachial cutane@suld run over or close to the BV either medially or

nerve (MACN) to important landmarks in the most common branchir]gtera"y regardless of the number of branch. The MACN
pattern (two branches). Brl and Br2 are medial and lateral brancheg g rlying the BV has been previously reported

the MACN, respectively. LE lateral epicondyle, ME medial epicondyl . g . . .
IEL interepicondylar line, BA brachial artery, BV basilic vein, M malee“([)‘:?vzloev(\a/Irtlzt’hiol\c/)lckéﬂl\lhl:)ntﬁteaé’\}zgr%g)c.)tcfilé)fsurgr?ggzzryzins

F female. ; .
in the cubital fossa was also demonstrated (Yaneada
al.; Mikuni et al). Thus, our and other studies’ data
DISCUSSION confirm the close proximity between the MACN and

BV.

In this study, the MACN gave 2 branches before piercing The above measurement data are of clinical
the deep fascia of arm in about half of specimens (52.1%). Tiagerest. The ME and BA which can be localized by
MACN emerging as 3 branches was the next most commpalpation, may be used to suggest the presence of MACN
pattern (39.6%). Other patterns were observed in less than 1@%ovicinity. Hence, our data can facilitate medical
At the level of IEL, 2-branch and 3-branch were still the twprocedures by either avoiding the MACN or localizing
most frequently found patterns (60.4% and 26.0%, respectivelfje MACN during anesthetic block and graft harvest.
The number of MACN subcutaneous branches in the arm aBilen the proximity of the MACN to the ME, injuries
cubital fossa is rarely reported. Most studies only mentioned this nerve are common during the cubital tunnel
the anterior and posterior branches. However, one study repo@égery to release the ulnar nerve entrapment (Dellon &
that the MACN gave 5-8 branches beginning 2 cm proximal Mackinnon, 1985; Sarrist al., 2002; Loweet al.;
the ME (Race & Saldana, 1991). The branches of MACN iackinnon & Novak). Consistent with these reports, our
these zones are clinically important as they are vulnerablefiedings emphasize the close proximity between the
injuries induced by several procedures. In the arm, insertion aaACN and the ME independent of the total number of
removal of hormonal contraceptive implant can cause MACphtanches. The MACN block can be used to achieve
injury (Nash & Staunton, 2001; Wechselbergeral, 2006). sufficient anesthesia in forearm arteriovenous fistula
Injury of the posterior branch of MACN has been reported isurgery (Viscomet al). In addition, the MACN has long
patients undergoing cubital tunnel surgery (Latal, 2004; been used for repair of other nerves, for example, digital
Mackinnon & Novak, 2007). Arthroscopy can also be associatgdrve (Nunleyet al), facial nerve (Haller & Shelton)
with the MACN injury (Stotherst al,, 1995; Kellyet al, 2001).  and posterior interosseous nerve (Mokleted). In case
Moreover, routine venipuncture in the cubital fossa and venogsthe BV, it is normally used for venipuncture and
catheterization in the medial arm can be complicated by tbatheterization to monitor the central venous pressure.
MACN damage. This will be discussed in detail later. Our resukgnipuncture-associated causalgia resulting from the
further emphasize the vulnerability of MACN to these procedur®$ACN injury has been reported (Horowitz, 1994, 2000).
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Therefore, the presence of MACN close to or even over the In conclusion, this study showed that 2- and 3-branch
BV should be aware during the procedure. patterns of MACN were found in the majority of specimens.
Descriptive and measurement data regarding the anatomy

It is worth noting that asymmetry in the branchingpf MACN related to adjacent landmarks including the ME,

pattern of MACN was observed in 50% of both male anBA and BV were also obtained. These data are useful for

female. The high incidence may reflect the high variation @&ither avoiding the MACN injury or localizing the MACN

branching even in the same subject. This finding suggeshsring various procedures. However, high variation and

that it is not always accurate to extrapolate the branchiagymmetry in the branching pattern including sex differences

pattern from one side to the other. However, no significashould be aware.

differences in the measurement data were observed between

sides. In contrast, significant sex differences were found in

some parameters. In other measurements, distances in MeEKNOWLEDGEMENTS

tended to be longer than those of female. This was likely

due to bigger specimens in male. Comparisons of these
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RESUMEN: El recorrido del nervio cutaneo antebraquial medial (NCAM) proporciona la inervacion sensorial medial del ante-
brazo. Su anatomia se ha descrito en parte, porque los datos relativos a su patrén de ramificacion y distancias a grertois de ref
adyacentes son insuficientes. El proposito de este estudio fue proporcionar datos morfométricos sobre la anatomia del pNAM, com
rando entre lados y sexos. Se disecaron 96 miembros superiores de 26 hombres y 22 mujeres. Se encontrdé que 5 ramos del NCAM
traspasaron la fascia profunday llegaron 4 hasta la linea interepicondilar (LIE). Presencia de 2 y 3 ramos se encaytodzdddos
casos (>80%). Las distancias de estos ramos a los puntos anatémicos variaron considerablemente. En caso de ausenaia de ramos, |
distancia medial al epicondilo medial (EM) y arteria braquial (AB) fueron de aproximadamente 1,5 cm, mientras que a [dozena bas
(VB) fueron 0,7 cm en ambos sexos. Independientemente del patron de ramificacion, el NCAM podria pasar sobre o cerca (a menos d
0,5 cm ) del EM, VB y AB. Asimetria en el patron de ramificacién se encontré en 50% de las muestras. Diferencias en klgunos de
parametros de medicidon se observaron segun sexo, pero no por lado. Estos datos son relevantes para localizar el NCAM durante el
bloqueo del nervio y la toma de injertos, sino también para evitar la lesion del nervio durante los procedimientos quirirgicos.

PALABRAS CLAVE: Nervio cutaneo antebraquial medial; Anatomia; Epicondilo medial; Vena basilica; Arteria braquial.
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