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1. Introduction

2.Materials and Methods

2.1.Electrophysiological Methods: 

Aim: The commonly encountered anomaly in upper extremities in which there is a cross-over 

of median to ulnar fibers is known as Martin Gruber Anastomosis (MGA). The present study 

was aimed to find out prevalence of MGA to First dorsal interosseous(FDI) and Abductor Digiti 

Minimi (ADM) muscle in normal healthy Central Indian subjects. Method: It was a cross-

sectional study conducted on 100 normal healthy subjects in age group of 20-50 years residing 

in rural central India.Whenever there were more than 10% drop in the compound muscle 

action potential amplitude between wrist & below elbow site on routine ulnar motor study, 

median nerves were stimulated at wrist & at anticubital fossa while active electrode on ulnar 

innervated muscles. Result: MGA to FDI was found in all 12 subjects who had MGA. MGA to ADM 

was found in 7 out of 12 subjects. Conclusion: Identification of MGA has clinical significance. 

Prevalence of MGA in present study was found to be 12%.

The median-ulnar communications in the forearm often known 

by eponym Martin-Gruber anastomosis (MGA).This anomaly is 

asymptomatic and often goes undetected. However, its presence is 

detected with injuries or other disturbance of Ulnar or Median 

nerve [1]. This anastomosis was first described by the Swedish 

anatomist Martin in 1763, and later by Gruber who demonstrated 

its presence in 15.2% of the arms dissected by him 

[2].Electrophysiological studies demonstrated that anastomosis 

involves only Motor Fibers, sensory fibers are spared[1,3]. The 

crossover often occurs in mid-forearm. Median fibers that have 

crossed then run with distal ulnar nerve to innervate any of 

following ulnar muscle i) abductor digiti minimi (ADM) ii) first 

dorsal interosseous (FDI) iii) Adductor pollicis iv) Deep head of 

flexor pollicis brevis or  v) combination of these.  Authors have 

recorded varying prevalence of it (15-31%). It may be unilateral or 

bilateral [4, 5]. It is conceivable that such an anomaly could alter

the electroneurographic findings [1]. So, it is the purpose of this 

study to describe the frequency of MGA in population of Central 

India and to know the variations in anastomosis. 

This was a cross- sectional study carried out on 100 apparently 

healthy subjects of either sex (57 males and 43 females) in age 

group 20-50 years after taking of their informed written consent. 

All participants were examined to exclude history of systemic or 

neuromuscular disorder. Relevant clinical history was taken and 

neurological examination was done. Subjects were excluded if they 

suffered from or reported a history of neuropathy, limb injury or 

ulcer, neuromuscular transmission disorder, myopathy and 

alcohol abuse. An approval from Institutional Ethics Committee 

was obtained and study was carried out at a fixed room 
0temperature of 30 C.

A RMS EMG EP Mark-II machine was used. Filters were set at 2 

Hz to 5 kHz, sweep speed was 5 ms per division and duration was at 

100 µs. Ulnar nerve motor conduction studies were performed in 

conventional way. The site of stimulation was the wrist and elbow 

and recording site was motor point of abductor digiti 

minimi(ADM) and first dorsal interosseous(FDI). Reference 

electrode was placed 3-4 cm distal to active electrode. Belly tendon 
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montage was used with cathode and anode 3 cm apart. Care was 

taken to limit the supramaximal nerve stimulation to the nerve 

being studied.Whenever there were more than 10% drop in the 

CMAP amplitude between wrist & below elbow site on routine 

ulnar motor study, median nerve was stimulated at wrist and at 

anticubital fossa while active electrode on abductor digiti minimi 

and first dorsal interosseous. Ground electrode was placed 

between stimulation and recording electrode. [6] The diagnosis of 

MGA was made by following criteria – amplitude of compound 

muscle action potential (CMAP) increased after median nerve 

stimulation at ante-cubital fossa as compared to stimulation at 

wrist. The corresponding decrease in CMAP amplitude was found 

after below elbow stimulation as compared with the wrist 

stimulation in ulnar nerve conduction studies [7].Analysis was 

done using statistical package for social sciences (SPSS) 10.0 

version. P value was taken as significant if found to be less than 

0.05.

One hundred apparently healthy volunteers aged 20-50 years were included in the study (mean age 32.76±8.92).No MGA was found in 

88(88%) subjects out of 100.MGA to first dorsal interosseous (FDI) was found in all 12 subjects who had MGA.MGA to abductor digiti minimi 

(ADM) was found in 7subjects (7%). 7 out of 12 subjects had MGA to both the muscles. Out of 12 subjects who had MGA, 10 subjects had this 

anomaly unilaterally and 2 had bilaterally. Electrophysiological findings for MGA to FDI and ADM for both sides have been illustrated in table I 

and II. The amplitude of the compound muscle action potential (CMAP) evoked by stimulating the median nerve at the ante-cubital fossa 

(recording FDI) was observed to be identical with the difference between the CMAP amplitudes evoked with ulnar nerve stimulation at the 

wrist and and below elbow sites (recording the FDI muscle). However, the amplitude of the CMAP evoked by stimulating the median nerve at 

the ante-cubital fossa (recording ADM) was not identical but approximately equal the difference between the CMAP amplitudes evoked with 

ulnar nerve stimulation at the wrist and and below elbow sites (recording the ADM muscle). 

FDI: First Dorsal Interosseous; RUamp(W)- Right ulnar amplitude at wrist; RUamp(E)- Rt. Ulnar amplitude at elbow; LUamp(W)- Lt.Ulnar 

amplitude at wrist; LUamp(E)- Lt.Ulnar amplitude at elbow; RM amp(E)- Rt.Median amplitude at elbow; LM amp(E)- Lt.Median amplitude at 

elbow; mv- Millivolt

ADM: Abductor Digiti Minimi; RUamp(W)- Right ulnar amplitude at wrist; RUamp(E)- Rt. Ulnar amplitude at elbow; LUamp(W)- Lt.Ulnar 

amplitude at wrist; LUamp(E)- Lt.Ulnar amplitude at elbow; RM amp(E)- Rt.Median amplitude at elbow; LM amp(E)- Lt.Median amplitude at 

elbow; mv- Millivolt

Anatomical variations in the innervations of intrinsic hand 

muscles are well known. A  electromyographic study by Rosen has 

shown that anomalous distribution of the median and 

ulnar nerves may occur in as much as 20% of a normal population 

[8]. The variations may consist of supplementary or dual 

innervation or complete replacement of one nerve territory by the 

Table I: Electrophysiological findings for MGA to FDI (ulnar and median neve stimulation with recording from FDI)

Table II: Electrophysiological findings for MGA to ADM (Ulnar and median nerve stimulation with recording from ADM)
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3.Results

4.Discussion

Age

Age

Sex

Sex

RU amp(W)
(mv)

RU amp(W)
(mv)

RU amp(E)
(mv)

RU amp(E)
(mv)

RM amp(E)
(mv)

RM amp(E)
(mv)

LU amp(W)
(mv)

LU amp(W)
(mv)

LU amp(E)
(mv)

LU amp(E)
(mv)

LM amp(E)
(mv)

LM amp(E)
(mv)

27

46

38

29

22

41

29

30

42

36

39

40

27

46

29

41

42

39

40

M

M

F

M

F

M

M

M

F

M

M

M

M

M

M

M

F

M

M

15.3

13.6

14.1

13.1

14.8

15.5

10.6

12.6

11.5

14.1

13.6

12.5

15.9

14.6

13.5

15.5

12.3

14.6

12.2

12.9

11.8

13.9

10.1

11.1

15.1

8.2

9.3

9.1

13.7

10.8

9.7

12.9

11.9

11.1

15.1

10.1

11.8

12

2.4

1.8

0

2.9

3.7

0.5

2.4

3.1

2.4

0

2.8

2.8

2.4

2.1

2

0.5

1.9

2.3

0

15.1

13.3

14.2

13.1

12.7

15.7

10.4

13.4

11.3

14.2

13.3

12.2

15.5

13.6

13.4

15.7

11.3

13.3

12.5

14.9

13.1

12.3

12.8

9.9

12.7

10.1

10.8

10.9

11.6

12.9

12

14.9

13.4

12.8

12.7

10.9

12.9

9.7

0

0.5

1.9

0.2

2.8

3

0

2.5

0

2.4

0.5

0

0

0.5

0.2

2.4

0

0.5

2.5
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other, as in the 'all ulnar' or the 'all median' hands [9]. These 

anomalies in innervations are often the result of communications 

between the ulnar and the median nerves in the forearm or the 

hand. In forearm this anastomosis is known as Martin-Gruber 

Anastomosis(MGA).Incidence of MGA in present study was found 

to be 12%. Our findings are comparable with earlier reports as 

15.2% according to Gruber[2] ,15.5% according to 

Thomson[10],10.5% according to Hirasawa[11],15% according 

to Mannerfelt [4],11.6% according to Ohkubo et al[12] and 21.3% 

according to T Nakashima[13].

Kaplan [14] described the MGA as a motor anastomosis 

spreading from the median to the ulnar nerve in the forearm, 

whereas Ranschburg [15] described it as a transfer of motor as 

well as sensory fibres from the median to the ulnar nerve.MGA has 

clinical impotance. The major danger in not recognizing MGA is 

that of mistakenly interpreting the findings as ulnar conduction 

block. Apart from it MGA has clinical significance for 

understanding median nerve lesion and carpel tunnel syndrome. 

[16]

It appears from the present study that identification of MGA is 

very crucial before labeling the condition as ulnar neuropathy as 

the mode of treatment differ accordingly (former needs no 

treatment while later needs it appropriately).Further, we 

concluded that nerve conduction study is a reliable tool in 

diagnosis of MGA, prevalence of which we reported as 12% in 

Central Indian subjects. 

5.Conclusion
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