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Introduction

Sensibility is one of the most important functions of the hand. Without the different 
forms of sensibility the hand is “blind” and not able to perform its daily routines. The 
median and ulnar nerve provide sensibility of the palmar surfaces of the fingers, and 
the midline of the ring finger has classically been described as the neural watershed. 
This “dogma” continues to be educated to our medical students even today. (1)

That the above classical pattern is not always present became common knowledge 
after the First World War. After gunshot wounds with isolated lacerations of the 
median or ulnar nerve, the area of sensibility loss did not comply with the dogma. (2,3) 
The reason for this phenomenon, a communicating branch or ramus communicans 
between the ulnar fourth common digital nerve and the median third common 
digital nerve, became of even more clinical interest with the introduction of the en-
doscopic carpal tunnel release around the 1990’s. (4,5) A few authors noted changes in 
sensibility of the ring finger or little finger after carpal tunnel release. (6,7) At exploration 
they found lacerations of this communicating branch and after microsurgical repair 
the dysesthesia disturbances disappeared.
Anatomical knowledge of this communicating branch exists already for a long time.  
Its first description dates back as far as 1741. (8) However, it was not until complica-
tions occurred with endoscopic carpal tunnel release that one became more interes-
ted in this anatomical structure and understood its clinical importance. (9)

This renewed interest in the communicating branch, also known as the Berrettini 
branch named after the first description, together with uncommon sensory distur-
bances in our own patients after ulnar or median nerve lesions, stimulated us to 
undertake this study. The goals were:
1) to gain more knowledge about the anatomical configuration and incidence of this  
 branch.
2) to search for indirect evidence of this communicating branch in patients after a  
 lesion of the median or ulnar nerve by sensibility testing. 
3) to determine if these branches could be found by electrophysiological testing.
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Abstract

The communicating branch between the fourth and third common digital nerves 
in the palm of the hand was studied. The incidence and branching pattern were 
studied in 53 dissected cadaveric hands. The “danger zone” in which the nerve is 
at risk during surgery was established using morphometric data. A communicating 
branch was found in 50 hands. It originated proximally from the fourth common 
digital nerve to join the third common digital nerve distally in 44 hands. In 2 hands 
the communicating branch left the third common digital nerve proximally to join 
the fourth common digital nerve distally and in the 4 remaining hands it traversed 
perpendicularly between the third and fourth common digital nerves. In 90% of 
the hands the ramus communicans crossed over in the middle third of the palm of 
the hand.  As a cautious measure, hand surgeons should take into account that this 
structure could cross over anywhere in the middle three fifths of the palm.
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Introduction

The median and ulnar nerves provide sensibility of the palmar surfaces of the fingers, and 
the midline of the ring finger has classically been described as the neural watershed. 
Overlap and variations of this division exist and a communicating branch between 
the ulnar fourth common digital nerve and the median third common digital nerve 
can explain further variations in digital sensory patterns. (1) Berettini’s anatomic drawings 
from 1741 are the earliest illustrations of this communicating branch. (2) At the end 
of the 19th century and in the beginning of the 20th century, Testut, Morestin, and 
Gehwolf brought attention to the occasionally plexiform nature of this communication. (3)

Subsequently, Hirasawa, Mannerfelt, Meals and Shaner, Bonnel and Vila, Ferrari and 
Gilbert, and Hoogbergen and Kauer reported larger series. (2-8) The incidence of the 
ramus communicans reported in these studies, however, varied significantly (from 
4% to 100%).(7,8)

Meals and Shaner were the first to classify the communicating branches according 
to the destination of the nerve fibers, but failed to provide information on the angle 
under which this branch leaves the ulnar nerve. (2) This information is of importance 
because a perpendicular course of the ramus communicans has a theoretical higher 
risk of surgical damage than a steep angle of origin of this branch. (7) Bonnel and  
Vila were the first to introduce the use of morphometric data to localize the ramus 
communicans. (6) These investigators, however, only provided information on the origin 
of this branch. Therefore, no data of surgical importance regarding the extension of 
the ramus communicans can be extracted from their results. Ferrari and Gilbert 
developed an arbitrary classification based on the relationship between the origin of 
the ramus communicans and the distal margin of the transverse carpal ligament and 
on the angle under which this branch leaves the ulnar nerve. (7) They also described 
a cutaneous area on the palm where care must be taken to avoid surgical damage 
to this branch. This “danger zone,” however, was not based on any morphometric 
data. 
Information on the true incidence and anatomic relationship of the ramus com-
municans is of importance when performing carpal tunnel release, flexor tendon 
surgery, Dupuytren’s fasciectomy, or the mobilization of neurovascular island flaps. 
To prevent any damage to this structure, we conducted this study with the aim of 
establishing [1] the incidence and branching pattern of the ramus communicans in 
our population and [2] surface landmarks, based on morphometric data, of a cir-
cumscript area in which the ramus communicans is at risk. 
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Materials and methods

Fifty-three adult cadaveric hands (24 right and 29 left) preserved in a 4% formaldehyde 
solution were used for this study. The skin and subcutaneous fatty tissue of the 
palm of the hand and distal half of the forearm were resected. The palmaris brevis 
muscle and palmar aponeurosis were dissected, thereby lifting part of the roof of 
Guyon’s space. Care was taken not to damage the superficial branches of the ulnar 
nerve or any possible ramus communicans between the ulnar and median nerves. 
The transverse carpal ligament was cut on the radial side and surplus fatty tissue 
and venae commitantes were excised to obtain a better view of the course of the 
median nerve. (9) The superficial branch, palmar arch, and ramus communicans were 
dissected with the aid of a x4 to x6 operating microscope.

Figure 1.

Diagram of measured distances: (1) the distance between the bistyloid line and the third metacarpophalangeal 

joint, (2) the distance between the bistyloid line and the proximal origin of the ramus communicans, (3) the 

distance between the bistyloid line and the distal connection of the ramus communicans, and (4) the distance 

between the proximal origin of the ramus communicans and the distal edge of the transverse carpal ligament.



Morphometric Parameters
To establish the course and anatomic relationships of the ramus communicans we 
recorded [1] the distance between the bistyloid line and the third metacarpophalangeal 
joint, [2] the distance between the bistyloid line and the proximal origin of the 
ramus communicans, [3] the distance between the bistyloid line and the distal con-
nection of the ramus communicans, [4] the distance between the proximal origin of 
the ramus communicans and the distal edge of the transverse carpal ligament, [5] 
the length of the ramus communicans, [6] the angle between the ulnar or median 
nerve and the ramus communicans at the point of origin, and [7] the diameter of the 
ramus communicans (Fig. 1). The angle of the ramus communicans with the common 
digital nerve from which it originated was scored in 1 of 4 categories: less than 30°, 
30° to 59°, 60° to 80°, and more than 80°. All distances were measured parallel to 
the midline of the third metacarpal bone. The index between distance 2 and distance 1 
(see Fig. 1) was calculated.  A similar index was calculated between distance 3 and distance 
1 (see Fig. 1). Using these 2 indices the proximal origin and distal connection of the 
communicating branch was defined as percentage of distance 1. Following these cal-
culations, all communicating branches could be projected in one hand and the areas 
in which 90% and 100% of the communicating branches were found, respectively, 
was established.

Results

Incidence and Branching Pattern
A ramus communicans was found in all 29 left hands and in 21 of the 24 right hands 
(overall, 94%). The morphology of the 50 ramus communicans could be divided into 
3 types. Type 1 hands were represented by 44 hands in which the ramus communicans 
originated proximally from the ulnar fourth common digital nerve and joined the 
median third common digital nerve distally (Fig. 2). In 36 of these 44 hands, the ramus 
communicans was immediately deep to the palmar superficial arterial arch and took 
an angular course across the palm up its exit from Guyon’s canal. The ramus com-
municans originated more proximally to the superficial arterial arch in 6 of the 
remaining 8 type 1 hands, whereas the arterial arch was incomplete in 2. 
There were 2 hands in which the ramus communicans originated proximally from 
the median third common digital nerve to join the ulnar fourth common digital nerve 
distally; these represented the type 2 hands (Fig. 3). There were 4 type 3 hands. In 
these hands the ramus communicans traversed perpendicularly between the third 
and fourth common digital nerves (Fig. 4).
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Figure 2.

(A) Type 1 ramus communicans was found in 44 of the 50 hands. The ramus communicans originates proximally 

from the ulnar fourth common digital nerve and joins the median third common digital nerve distally. 

(B) The type 1 branching pattern in detail. For a better view the nerves are taken out of the dissected palm.  

M, median nerve; M3, third median common digital nerve; U, ulnar nerve; U4, fourth ulnar common digital 

nerve; RC, ramus communicans; T, distal border of transverse carpal ligament.
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Figure 3.

(A) Type 2 ramus communicans was found in 2 of the 50 hands. The ramus communicans originates proximally 

from the median third common digital nerve and joins the ulnar fourth common digital nerve distally. 

(B) The type 2 branching pattern in detail. M, median nerve; M3, third median common digital nerve; U, ulnar 

nerve; U4, fourth ulnar common digital nerve; RC, ramus communicans.



Morphometric Parameters
The proximal origin of all ramus communicans could be localized between 22% and 
69% (mean, 45%) of the distance between the bistyloid line and the third metacar-
pophalangeal joint and its distal connection was found between 32% and 81% (mean, 
56%) of this distance (Fig. 5). Therefore, this branch may be encountered anywhere 
between 22% and 81% of the bistyloid–metacarpophalangeal longitudinal area. Still, 
90% of the communicating branches could be found between 33% and 67% (Fig. 6). 
The third and fourth common digital nerves represented the median and ulnar border 
of this longitudinal area. 
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Figure 4.

(A) Type 3 ramus communicans was found in 4 of the 50 hands. The ramus communicans traversed perpendi-

cularly between the ulnar fourth common digital nerve and the median third common digital nerve. 

(B) The type 3 branching pattern in detail. M, median nerve; M3, third median common digital nerve; U, ulnar 

nerve; U4, fourth ulnar common digital nerve; RC, ramus communicans; T, distal border of transverse carpal 

ligament.



The length of the ramus communicans ranged from 8 to 56 mm (average, 16.4 mm) 
and its diameter was 1 to 2 mm (average, 1.1 mm). The diameter was 0.2 to 0.6 
times that of the ulnar fourth common digital nerve. 
The angle of the ramus communicans with the common digital nerve from which 
it originated was less than 30° in 11 hands, 30° to 59° in 27 hands, 60° to 80° in 8 
hands, and more than 80° in 4 hands. 
The ramus communicans originated between 44 mm proximally to the distal edge 
of the transverse carpal ligament to 24 mm distally to it (average, 16 mm proximal 
to distal edge of transverse carpal ligament). In 28 hands, the ramus communicans 
originated proximal to, or at the level of, the distal edge of the transverse carpal 
ligament and ended distally from this ligament. In 1 hand of the type 3 group the ramus 
communicans transversed proximal to the distal edge of the transverse carpal ligament, 
except at the part where it coursed around the distal edge of this ligament from the 
volar to the dorsal side.
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Figure 5.

The 50 communicating branches could be projected in one hand by use of morphometric indices, defining their 

proximal origin and distal connection.



Discussion

Incidence
The incidence of the ramus communicans reported in the literature varies from 4% 
to 100%. (7,8) Because, like us, most investigators found its incidence to be over 90%, 
the ramus communicans should be considered a normal structure rather than an 
anatomic variation.

Branching Pattern
Rather than using the arbitrary and less practical classification suggested by Ferrari 
and Gilbert, we advocate classifying the ramus communicans in accordance with 
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Figure 6.

Most communicating branches were found to cross between 39% and 63% (dark cross-hatched area). In 90% 

of the hands in our study the ramus communicans crossed over in the middle third of the palm of the hand

(vertical striped area). To be 100% safe, however, the hand surgeon should reckon with this structure crossing 

over anywhere in the middle three fifths of the palm (horizontal striped area).



the system introduced by Meals and Shaner. (2,7) Their classification is based on the 
branching pattern of the ramus communicans and explains variations in volar sensory 
innervation. We agree with Ferrari and Gilbert that the perpendicularly coursing 
ramus communicans is at higher risk to be severed during surgery and therefore 
should be considered separately. (7) Because the ramus communicans crossed the 
distal edge of the transverse carpal ligament in 1 hand and had its origin deep to, or 
at the distal border of, the transverse carpal ligament in 28 hands, the ramus com-
municans should also be considered “at risk” when performing a transsection of 
the ulnar aspect of the transverse carpal ligament or during exploration of Guyon’s 
space. Although the incision or point of entrance of the scope is generally localized 
more radially above the fourth metacarpal bone during open or endoscopic carpal 

Chapter 2

Anatomic study of the ramus communicans between the ulnar and median nerves.

25

Figure 7.

Figure 7. The danger zone suggested by Ferrari and Gilbert7 (triangular area) does not correspond to the 

danger zone based on our morphometric data (trapezoidal area).



tunnel release, the ramus communicans is still at risk of being severed. In the single 
portal endoscopic technique described by Agee this ramus is not likely to be seen 
at all. (10) Although the double portal technique described by Chow offers a better 
chance of recognizing this branch during the dissection of the distal border of the 
transverse carpal ligament, it is still not 100% safe at the place of entrance of the 
distal palmar portal. (11) The scarce reports of a damaged ramus communicans are 
probably due to the lack of awareness of hand surgeons regarding these lesions. 
Lesions of this ramus are difficult to recognize because their expression can be very 
subtle, varying from palmar pain with only subjective distal sensory loss to a clear 
loss of sensibility in the radial side of the ring finger. (12,13)

Morphometric Parameters
We found the ramus communicans to be at risk in an area different from that proposed 
by Ferrari and Gilbert. (7) Their triangular “danger zone” extends more ulnarly and 
radially and less distally than our rectangular one and it does not correspond with 
our observations regarding the course of the ramus communicans (Fig. 7). The use of 
morphometric indices allows for a more precise description of the danger area and 
compensates for differences of hand size and possible changes due to the formal-
dehyde fixation. In 90% of the hands in our study the ramus communicans crossed 
over in the middle third of the palm of the hand. To be 100% sure, however, the hand 
surgeon should keep in mind that this structure could cross over anywhere in the 
middle three fifths of the palm.
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Abstract

We studied the microanatomy of the communicating branch between the ulnar 
and median nerves in 26 adult cadaver hands to explain diminished sensibility in the 
fourth and fifth fingers we had observed in 2 patients after complete transection of the 
median nerve. Two new variations of the communicating branch were observed. In 
the first variation the communicating branch originated proximally from the third 
common digital nerve to distally join the ring finger ulnar digital nerve and the 
small finger radial digital nerve. In the second variation the ramus communicans 
traversed perpendicularly between the third and fourth common digital nerves with 
a crossover of nerve fibers. 
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Introduction

The sensibility of the volar surfaces of the fingers is provided by the median and 
ulnar nerves, with the midline of the ring finger classically being described as the 
neural watershed. Overlap and variations of this division exist, and a communicating 
branch between the ulnar fourth common digital nerve and the median third common 
digital nerve can explain variations in digital sensory patterns that do not conform 
to the classic pattern, in which 31/2 digits are median nerve innervated and 11/2 digits 
are ulnar nerve innervated. (1-4) Berettini’s anatomic drawings of 1741 are the earliest 
illustrations of the communicating branch, and Meals and Shaner were the first to 
classify the communicating branch according to the destination of the nerve fibers. (2) 
They discriminated 3 types of this branch, each resulting in a different sensory pattern. 
Their type 1 communicating branch was further subdivided into 3 subtypes (Fig. 1A-E).(2) 
The purpose of this study was to revisit the anatomy because we observed in 2 
patients a sensibility innervation pattern that was not explained by the types of 
median-ulnar communications that have been delineated in the anatomic literature. 
In these 2 patients we observed diminished sensibility of the whole volar side of the 
ring finger and the radial side of the small finger after sharp, complete transection of 
the median nerve at the wrist level. This physical observation was confirmed by the 
Semmes-Weinstein test, which showed values corresponding with diminished light 
touch/protective touch. Surgical exploration revealed a complete transection of the 
median nerve, and the nerve was microscopically reconstructed. Exploration of the 
ulnar nerve showed no lesions. 

Material and methods

We used 26 adult cadaver hands (13 right and 13 left), preserved in a 4% formaldehyde 
solution, that had been used in a previous study of 53 hands. (4) The skin and subcu-
taneous fatty tissue of the palm of the hand and distal half of the forearm were resected. 
The palmaris brevis muscle and palmar aponeurosis were dissected, thereby lifting 
part of the roof of Guyon’s space. Care was taken not to damage the superficial 
branches of the ulnar nerve or any possible communicating branch between the 
ulnar and median nerves. The transverse carpal ligament was cut on the radial side. 
Surplus fatty tissue and venae comitantes were excised for a better view of the 
course of the median nerve. The superficial branch and volar arch were dissected. 
The internal anatomy of the communicating branch and its extensions into the common 
and proper digital nerves were studied with a x6 operating microscope. The microscopic 
findings were discriminated in accordance to the classification of Meals and Shaner. (2)
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Figure 1.

Eight different types of communicating branches between the ulnar and median nerves have been observed 

in this and previous studies.(2,3) The gray area represents an area of mixed innervation. The number of hands in 

which the various patterns were observed in the current study is shown in parentheses (xx/26). 

(A) Type 1, first subtype (11/26); 

(B) type 1, second subtype (7/26); 

(C) type 1, third subtype (3/26); 

(D) type 2 (1/26); 

(E) type 3 (2/26). (A–E recorded by Meals and Shaner.2) 

(F) Additional variation of type 1 (0/26). (Recorded by Ferrari and Gilbert.3) 

(G) Additional variation of type 2 (1/26); 

(H) additional variation of type 3 resulting in a wide area of mixed innervation (1/26). 

(G and H observed in the present study.) 

Chapter 3

Internal anatomy of the communicating branch. 

Chapter 3

Internal anatomy of the communicating branch. 

32 33



Distribution of the various types of ramus communicans as observed by 
Meals and Shaner,2  by Ferrari and Gilbert,3  and in the current series.

 Meals et al2 Ferrari et al3 This series

 (n = 40) (n = 13) (n = 26)

Type 1. Ulnar-median connection to:

- radial digital nerve ring finger (Fig. 1A) 23 (57%) 8 (62%) 11 (42%)

- radial digital nerve ring finger and

  ulnar digital nerve long finger (Fig. 1B) 10 (25%) 4 (31%) 7 (27%)

- third common digital nerve (Fig. 1C) 5 (12%) -- 3 (11%)

- radial digital nerve ring finger and

  radial digital nerve long finger (Fig. 1F) -- 1 (7%)  --

Type 2. Median-ulnar connection to:

- ulnar digital nerve ring finger (Fig. 1D) 1 (3%) -- 1 (4%)

- ulnar digital nerve ring finger and

  radial digital nerve little finger (Fig. 1G -- -- 1 (4%)

Type 3. Perpendicular connection:

- unknown destination (Fig. 1E) 1 (3%) -- 2 (8%)

- crossing fibers (Fig. 1H) -- -- 1 (4%)

Table 1.

Results

In 21 of the 26 hands a type 1 communicating branch originated proximally from 
the ulnar fourth common digital nerve and proceeded distally to join the median 
third common digital nerve (Table 1). Microscopic dissection of the third common 
digital nerve revealed that all fibers finally joined the radial digital nerve of the ring 
finger in 11 of these 21 hands (Fig. 1A). In 7 other hands the type 1 communication  
gave off fibers to both the radial digital nerve of the ring finger and the ulnar digital 
nerve of the long finger (Fig. 1B). In the 3 remaining hands the type 1 communication 
joined the third common digital nerve (Fig. 1C), but the ultimate destination of the 
fibers could not be determined. The variation of a type 1 communication as reported 
by Ferrari and Gilbert, connecting the ulnar fourth common digital nerve with the 
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radial digital nerves of both the middle and ring fingers (Fig. 1F), was not found in 
our series. (3)

In 2 of the 26 hands a type 2 communicating branch originated proximally from 
the third common digital nerve and proceeded distally to join the fourth common 
digital nerve. In one of these hands the communicating branch inserted distally into 
the ring finger ulnar digital nerve (Fig. 1D). In the other hand it joined both the ring 
finger ulnar digital nerve and the small finger radial digital nerve (Fig. 1G). 
In 3 of the 26 hands a type 3 communicating branch traversed perpendicularly 
between the third and fourth common digital nerves. In 2 of these hands the fibers 
from the third and fourth common digital nerves merged and then dissipated in 
the midpalm, in 1 hand giving off a branch to the fourth lumbrical muscle (Fig. 1E). 
However, in the third hand of this type, fibers from the third common digital nerve 
joined the fourth common digital nerve, and fibers from the fourth common digital 
nerve joined the third common digital nerve (Fig. 1H). 

Discussion

The 3 subtypes of type 1 communicating branches described by Meals and Shaner 
were observed in comparable percentages in our series (Table 1).(2) We did not find 
an “all-ulnar-ring finger”; neither did we observe the subtype reported by Ferrari 
and Gilbert connecting the ulnar fourth common digital nerve with the radial digital 
nerves of both the middle and the ring fingers (Fig. 1F). (3) 
Unlike Meals and Shaner who found all type 2 connections to distally join the ulnar 
digital nerve of the ring finger only (Fig. 1D), we found these fibers to also join the 
radial digital nerve of the small finger (Fig. 1G). (2) This subtype is clinically important 
because it may explain additional variations to the neural watershed between the 
median and ulnar nerves classically being described at the midline of the ring finger.
Whereas Meals and Shaner found dissipating nerve fibers in their type 3 communicating 
branch, we observed an internal crossing of nerve fibers in 1 of our type 3 commu-
nications (Fig. 1H). (2) Such a crossing results in an area of mixed sensibility extending 
from the radial side of the small finger to the ulnar side of the long finger that may 
explain the lack of total absence of sensibility in the ring finger and on the radial 
side of the small finger we observed in our 2 patients. We therefore propose this as 
a separate clinically important subtype. The subtype observed in the other 2 hands  
of this type 3 communication may result in the same large area of mixed sensibility; 
however, we were unable to show any crossing fibers. Both type 3 and type 2 
communications may explain why some patients with carpal tunnel syndrome have  
symptoms in the small finger and ulnar side of the ring finger without electrodiagnostic 
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evidence of nerve compression in Guyon’s canal. 
Even in this restricted series of 26 hands, we observed 2 new variations in the internal 
anatomy of the communicating branch (Fig. 1G, H). One of these variations can explain 
the diminished sensibility observed in our 2 patients (Fig. 1H). The well-known tenet 
that the autonomous zone for ulnar nerve sensation is the tip of the small finger, the 
autonomous zone for the median nerve is the tip of the index finger, and all between 
is nebulous, is only partially valid. The autonomous zone for ulnar nerve sensation 
may be restricted to the ulnar side of the small finger. 
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Abstract

The midline of the ring finger is classically considered as the neural watershed 
between the median and ulnar nerve sensory territories on the palmar surfaces of 
the fingers.  Variations of this division exist and may be explained by a communicating 
branch between the third and fourth common digital nerves. The palmar sensibility 
patterns of fingers were assessed with Semmes-Weinstein filaments after either 
a complete median or an ulnar nerve transection in 43 patients. Eight out of nine  
observed sensibility patterns could be explained by known anatomic types and subtypes 
of the communicating branch. The type of communicating branch, but not its subtype, 
could be established in the one remaining pattern. 
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Introduction

The sensation for the palmar surfaces of the fingers is provided by the median and 
ulnar nerves, with the midline of the ring finger classically considered as the neural 
watershed. Variations in this division exist and these are explained by the existence 
and anatomic variations of a sensory communicating branch between the median 
and ulnar nerves. (1-5) Further recognition of these variations has resulted in an anatomic 
classification system for the communicating branch which is based on the distal  
destination of its sensory nerve fibres. (3,5) Eight different types and subtypes have 
been recognized (Fig 1). Meals and Shaner originally identified three types of the 
communicating branch, each of which resulted in a different sensory pattern. They 
further subdivided the type 1 branches into three subtypes. (3) Additional variations 
(or subtypes) of types 1, 2, and 3 were subsequently reported by Ferrari and Gilbert 
and by our group. (4,5) Even though the clinical implications of the communicating 
branch and its variations were acknowledged by Stopford, these have only been 
confirmed once. (1,2) Moreover, the methodology of both these studies has been 
questioned. (6) We have thus investigated the palmar sensibility pattern of the finger 
tips of patients shortly after complete transection of the median or ulnar nerve.

Material and methods

Patients
The medical charts of all 136 patients who underwent nerve repair after a complete 
sharp transection of the ulnar or median nerve at of the wrist between 1982 and 
2002 were studied retrospectively. Patients who had sustained a crush injury or 
a concomitant injury to the radial sensory nerve, the dorsal branch of the ulnar 
nerve, or the lateral antebrachial cutaneous nerve were excluded.  We also excluded 
patients who had sustained a previous nerve injury or suffered from other nerve 
conditions of the upper extremity. Of the 136 patients, 34 men and nine woman 
with a mean age of 32 (range, 8–81 years underwent Semmes–Weinstein filament 
testing of all their fingers 2 to 4weeks after nerve repair.  The data on the remaining 
93 patients were excluded either because Semmes-Weinstein testing had not been 
performed on every finger, or had not been done 2 to 4 weeks postoperatively. 
The 2 to 4 week window for nerve assessment had been chosen to allow possible  
additional neurapraxia caused by oedema to settle and prevent false positive readings 
caused by possible early recovery. (7) The left (n = 18) or right (n = 12) median nerve 
was transected, in 30 of the 43 patients whereas the left (n = 4) or right (n = 9) 
ulnar nerve was divided in the remaining patients.  All the ulnar nerve injuries were  
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distal to the origin of its dorsal sensory branch.  All patients had injured one or more 
flexor tendons in addition to their nerve injury.  An arterial injury was present in 11 
patients with an ulnar nerve lesion and in 17 patients with a median nerve lesion. 

Semmes-Weinstein testing
Our method of applying the Semmes–Weinstein Pressure Aesthesiometer has been 
described previously. (8) Briefly, the light pressure thresholds of the digits were measured 
using standardized and calibrated sets of 20 graduated nylon monofilaments (Research 
Designs, Inc., Houston, Texas). (9) Each filament is marked with the number (M) which 
represents the logarithm to the base 10, of 10 times the force in milligrams required 
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 Types and subtypes of the communicating branch between the median and ulnar nerves 

A: type 1, first subtype; B: type 1, second subtype; C: type 1, third subtype; D: type 1, fourth subtype;  E: type 2, 

first subtype; F: type 2, second subtype; G: type 3, first subtype; H: type 3, second subtype. 

 The grey area represents the area of mixed innervation. 

Figure 1.



to buckle it (M=10 log force in 0.1 mg).  After explaining the entire procedure to the 
patient, the hand was supported on a folded towel. The fingers to be tested were  
chosen at random and the patient had no sight of the hand.  All testing was performed  
by one of the authors (PJMdG) in order to avoid different interpretations of the 
results. The palmar skin surface was divided into predetermined zones and we  
assessed sensation in the zones corresponding to the palmar side of the distal pha-
langes of all the digits (units 10, 20, 30, 40, 45, and 50 in Fig 2). We used a similar grid 
in which the distal tip of the ring finger is divided in to a radial and an ulnar zone 
(units 40 and 45) to record the test results. (8) 

Interpretation of test results
A fully sensate zone was differentiated from a less sensate or insensate zone in cases 
where a difference in sensibility corresponding to two or more consecutive filaments  
was found between two adjacent zones. Using this technique a sharp junction between a  
sensate and a non-sensate finger or zone was found in some of the tested hands. In other 
hands, however, a finger or zone with intermediate sensibility was adjacent to a fully 
sensate finger or zone on one side and an insensate finger or zone on the other. We  
used the eight different types and subtypes of communicating branches between the ulnar 
and median nerves to establish a possible correlation between the Semmes-Weinstein 
test results and the probable anatomy of the communicating branch (Fig 1). (3-5)
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Figure 2.

The grid used to divide the hand into predetermined zones. Zones 

10, 20, 30, 40, 45, and 50 were tested using Semmes–Weinstein 

monofilaments.



Results

Semmes–Weinstein testing
We found nine different patterns of palmar digital sensibility in the 43 tested hands 
(Table 1). The classical innervation pattern with an acute neural watershed at the 
midline of the ring finger was observed in ten hands.  A transition zone of diminished, 
rather than lost sensibility was observed at the radial side of the ring finger in ten 
out of the 30 patients who sustained a transection of the median nerve. The second 
most frequently observed variation was a sharp junction between the middle and 
ring fingers (n = 9).  An intermediate zone on the ulnar side of the ring finger was 
observed in eight of the 13 patients who had sustained a transection of the ulnar 
nerve. In all, four patterns with a sharp sensibility junction, and five patterns with a 
transition zone were observed. 

Interpretation of test results 
All nine observed sensibility patterns could be explained by either an absence of a 
communicating branch, or by one of its known anatomic types (Table 2). The classical 
neural watershed at the midline of the fourth finger may indicate the absence of 
a communicating branch. Four of the other observed patterns could positively be 
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Distribution of the nine different patterns of palmar digital sensibility  
following sharp transection of the ulnar or median nerve in the 43 tested 
hands.

Sensory pattern Ulnar lesion Median lesion Total 

sharp junction at midline digit 4 4 6 10

sharp junction between digit 3 and 4 0 9 9

intermediate zone 40, digit 4 0  10 10

intermediate zone 30, digit 3 0 2 2 

intermediate zones 30 and 40, digit 3 and 4 0 1 1

sharp junction between digit 2 and 3 0 1 1

sharp junction between digit 4 and 5 1 0 1

intermediate zone 45, digit 4 8 0 8

intermediate zones 40 and 45, digit 4 0 1 1 

Total 13 30 43

Table 1.



correlated to one of the known subtypes (Fig 1). A type 1 first subtype commu-
nicating branch was probably present in the ten hands with an intermediate zone 
of sensibility on the radial side of the ring finger, as well as in the nine hands with a 
sharp sensibility junction between the middle and ring fingers. Furthermore, a type 
2 first subtype branch probably explained the intermediate sensibility zone at the 
ulnar side of the ring finger as observed in eight hands, as well as a sharp junction 
between the ring and little fingers, as found in one hand.  We determined the probable 
anatomic subtypes of the communicating branch for three of the remaining four 
observed sensibility patterns.

Discussion

Berettini’s anatomic drawings of 1741 illustrate the existence of the communicating 
branch between the ulnar and median nerves, but it was only some 175 years later 
that Stopford recognized the clinical implications of its existence and anatomic  
variations. (1,10) May and Rosen reported on a patient with diminished sensibility on 
the radial side of the ring finger caused by an injury to the communicating branch 
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Correlation between the observed sensory patterns and the type and 
subtype of communicating branch between the median and ulnar nerves.

Sensory pattern Lesion Type Subtype Figure* 

sharp junction at midline digit 4 uln or med -- --

sharp junction between digit 3 and 4 median 1 1st, well developed A

intermediate zone 40, digit 4 median 1 1st A

intermediate zone 30, digit 3 median 1 unknown

interm. zones 30 and 40, digit 3 and 4 median 1 possibly 2nd, 3d or 4th B,C,D

sharp junction between digit 2 and 3 median 1 possibly 4th D

sharp junction between digit 4 and 5 ulnar 2 1st E

intermediate zone 45, digit 4 ulnar 2 1st E

intermediate zone 40 and 45 median 3 possibly 1st or 2nd G,H 

--:  Absence of communicating branch

*:  Letters indicating which of the branches illustrated in Figure 1 corresponds to the indicated types  

 and subtypes.

Table 2.



during carpal tunnel surgery, and this renewed the interest in this branch as a possible 
cause of the variations in digital sensory patterns. (11)

Eight anatomic variations of the communicating branch have been found in 90% to 
95% of cadaveric specimen and one would expect that variations in palmar sensibi-
lity patterns would be observed in a similar percentage of clinical cases.  (3,4,12) One 
of the main concerns of our study is, therefore, be the disproportionate number of 
median lesions, as this influences the prevalence of the various sensory patterns ob-
served. However, the incidence of solitary median nerve lesions is much higher than 
that of ulnar nerve lesions and this may explain the observed prevalence of both the 
sensibility pattern with a transition zone on the radial side of the ring finger (10/43), 
and the classical innervation pattern (10/43). The fact that the classical pattern with 
a neural junction at the midline of the ring finger was observed in far more than 
5% to 10% of cases suggests that either the communicating branch often does not 
significantly contribute to the sensibility of the distally innervated area, or that the 
applied testing modalities are not sufficiently accurate to demonstrate small changes 
in sensibility.  The fact that we found the sensory pattern groups with a sharp border 
between middle and ring finger (n = 9) or an intermediate zone on the radial side 
of the ring finger (n = 10) only in cases of median nerve injury, whereas the group 
with an intermediate zone on the ulnar side of the ring finger (n = 8) was only found 
after an ulnar nerve injury, suggests a poorly developed communicating nerve which 
only becomes detectable after the main contributing nerve to a certain area has 
been injured. 
Cutaneous tactile sensation is not a simple perception and several static and moving 
touch sensibility tests and instruments have been developed to evaluate patients with 
nerve injuries. (8) The Semmes-Weinstein test remains the only hand-held instrument 
specifically designed to reproducibly control application force variables, provided 
the monofilaments lengths and diameters are correct. (9) Although monofilament 
testing is a threshold test which is not specifically designed to test innervation density, 
multiple applications of the monofilaments on different spots within one zone produces 
a reliable assessment of the remaining sensibility. Nerve conduction studies are 
insufficiently sensitive to establish the existence of a communicating branch, and 
thus the Semmes–Weinstein test seems the optimum test with which to study digital  
sensibility patterns. (13) Moreover, in the few cases where sensory connections 
between the ulnar and median nerves have been neurophysiologically detected, the 
authors did not consider the possibility of a communicating branch. (14-17)

More direct clinical evidence for the existence of the communicating branch has come 
from a limited number of cases in which this branch was injured and repaired. (11,18) 
Our study proves that accepting the entire finger tip as one testing zone, rather than 
dividing them all into an ulnar and a radial zone, as was done in the ring finger, limits 
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the categorization of sensibility patterns into the different subtypes. To compensate 
for this shortcoming we are currently performing Semmes–Weinstein tests on both 
the radial and the ulnar aspects of all the fingers, but not the thumb. Nonetheless 
some variation patterns, such as the sharp junction between the index and middle 
fingers remain difficult to explain using only the known anatomic variations of the 
communicating branch. These and other sensibility patterns may be explained by 
other anatomical variations. Bas and Kleinert observed connections between the 
palmar digital nerve and its dorsal branch. (19) However, neither the internal anatomy  
of these connections, nor the final distal destination of their axons have been 
clarified. Other connections, like the Martin–Gruber anastomosis, are thought to 
contain only motor fibres. 
Our current study is an attempt to help improve our understanding of digital innervation 
and the possible contributions of the median and ulnar nerves to it. 
Previously recognised anatomic variations of the communicating branch between 
the ulnar and median nerves explain some of these sensibility patterns. Rather than 
accepting our observations as quantification of the prevalence of the various anatomic 
variations, these should be regarded as an indication of the differences in clinical 
presentation of those variations. Such knowledge of sensory variations and their 
relative frequency enhances our ability to interpret our patients’ complaints and 
concerns following nerve injuries and other conditions that affect nerve function. 
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Letter to the Editor

We read with great interest the article by Laroy et al. on retrospective and prospective 
nerve conduction studies of the innervation of the ring finger. (1) They demonstrated 
a lesion of the relevant nerve in each of the cases where no median or ulnar sensory 
nerve action potentials were obtained from the ring finger and concluded that an 
exclusive ulnar or median innervation of the ring finger does not exist. 
There is a major flaw in their studies as the authors appear not to have reckoned 
with the possible existence of a ramus communicans between the ulnar fourth, and 
median third common digital nerves. This palmar communicating branch is found in 
80–100% of dissected cadaveric hands and should be considered a normal anatomical 
structure, rather than an anatomical variation. (2) It is accepted to account for partial 
or full radial sensibility of the ring finger in up to 80% of cases and an all ulnar in-
nervation of the ring finger was confirmed anatomically in 6% of cases. (3) In cases 
where the ulnar nerve exclusively innervates the ring finger, stimulation of the median 
nerve can cause a response in the ring finger by ephaptic transmission over the 
ramus communicans (Fig. 1A). (4) 
In up to 35% of cases, the communicating branch accounts for partial or full ulnar 
sensibility of the long finger. (2) This phenomena may well interfere with the recognition 
of alleged co-stimulation of the long finger during antidromic ulnar stimulation of 
the ring finger because a ramus communicans to the long finger will cause a false-
positive registration of such co-stimulation (Fig. 1B). In such cases, monitoring the 
index finger to record possible co-stimulation would probably have been a better 
option. 
In most clinical and electromyographical studies, the sensibility of the palmar surface 
of the hand and fingers is described as being shared by the median and ulnar nerves, 
with the midline of the ring finger as the neural watershed. Overlap and variations 
of this division has been shown to exist by examination of patients with an injury to 
either of these nerves. (5) 
Rather than refuting the findings of the case histories reporting on functional and 
neurographic abnormalities of the innervation of the hand as the authors do, these 
alleged abnormalities may further be explained by the existence of the ramus com-
municans. Given this possibility of a functional ramus communicans, we conclude 
that the study by Laroy et al. failed to prove the absence of an exclusive ulnar or 
median palmar innervation of the ring finger. 
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Stimulating the median nerve at wrist level in an all ulnar innervated ring finger can cause a response in the 

ring finger by ephaptic transmission due to close approximity of the ramus communicans to the third common 

digital nerve (A). A ramus communicans from the ulnar fourth common digital nerve to the median third digital 

nerve will cause a false-positive registration of co-stimulation in cases where simultaneous recording of the long 

finger is used to signal such co-stimulation during antidromic ulnar stimulation of the ring finger (B).  

Figure 1.
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Incidence, anatomical configuration and location

Berettini’s anatomical drawings published in 1741 are the earliest illustrations of the 
communicating branch between the ulnar and median nerves in the hand. (1) At the  
end of the 19th century and in the beginning of the 20th century, Testut, Morestin, and 
Gehwolf drew attention to the occasionally plexiform nature of this communication. (2-4) 
Subsequently, Linell, Hirasawa, Mannerfelt, Meals and Shaner, Bonnell and Vila, Ferrari 
and Gilbert, and Hoogbergen and Kauer reported larger series on this subject. (5-11) 
However, the incidence of the ramus communicans reported in these studies varied 
significantly from 4% to 100%. In our series we found an incidence of 94%. (12)

We consider the ramus communicans a normal structure rather than an anatomical 
variation. Information and awareness on the true incidence and anatomical relations  
of the communication branch is of importance when performing carpal tunnel release, 
flexor tendon surgery, Dupuytren’s fasciectomy, or the mobilization of neurovascular 
island flaps.
From the beginning of the last century until recently, several series of anatomical 
studies in cadavers have been published. (5-10, 12-19) These are shown in Table I. We 
omitted studies publishing on fetal material, because we think this material is not re-
presentative for the normal population and the technical difficulties with finding the 
communicating branch in these specimens. (20)  In 14 series, with a total of 954 hands, 
a communicating branch was found in 81,1%. Type 1 connections were found in an 
overall percentage of 63,5%, type 2 connections in 8,3% and type 3 connections in 
9,3%. In 18,9% no connections were found.

Meals and Shaner were the first to classify the communicating branches according 
to the destination of the nerve fibers. (8) Their classification is based on the branching 
pattern of the ramus communicans and it explains variations in volar sensory in-
nervation. Ferrari and Gilbert developed an arbitrary classification based on the 
relation between the origin of the ramus communicans and the distal margin of 
the transverse carpal ligament, and on the angle under which this branch leaves the 
ulnar nerve. (10) They stated that a perpendicularly coursing ramus communicans 
is at higher risk to be severed during surgery and should therefore be considered 
separately. We agree with Meals and Shaner to classify the communicating branches 
according to their microscopical branching pattern, because this explains differences 
in volar sensibility patterns and therefore is of more clinical importance. Moreover, 
their classification is less arbitrary as not only perpendicular branches are at risk of 
being severed during surgery, as stated by Ferrari and Gilbert.  A ramus communicans 
traversing proximal to the distal edge of the transverse carpal ligament and having 
its origin deep to, or at the distal border of, the transverse carpal ligament should 
also be considered “at risk” when performing a transection of the ulnar aspect of 

Chapter 8

General discussion

Chapter 8

General discussion

90 91



the transverse carpal ligament or during exploration of Guyon’s space. (12) Hence, the 
angle under which the communicating branch divides is not the only risk factor.

Bonnell and Vila were the first to introduce the use of morphometric data to localize 
the ramus communicans. (9) However, they only provided information on the origin 
of this branch. Therefore, no data of surgical importance on the extension of the 
ramus communicans can be extracted from their results. 
The use of morphometric indices allows for a more precise description of the danger 
area and compensates for differences in hand size and possible changes due to 
formaldehyde fixation. In 90% of the hands in our study, the ramus communicans 
crossed over in a trapezoidal area in the middle third of the palm of the hand. (12) 
Loukas et al. in their study used morphometric data and show comparable results, 
but their danger zone is located, in our opinion, too much on the radial side of the 
hand. (18) Ferrari and Gilbert described a triangular danger zone wheras Biafora et al., 
in a more recent study, presented a comparable danger zone like ours. (10,19) However, 
in both studies this danger zone was not based on morphometric indices.
In our anatomical review we found a type 1 branching pattern according to Meals 
and Shaner in 63,4%, type 2 in 8,3% and type 3 in 9,3%. Some authors differentiate 
between a type 3 branching pattern and a plexiform connection (mixed type 4  
according to Loukas) but we think this complicates the classification system unne-
cessarily. (17) In both cases nerve bundles are crossing from and towards the ulnar 
and median nerves.  Therefore we have combined these groups in Table I.

Only a few studies have performed a microscopical dissection of the fibers in the 
communicating branch. (8,10,13,16,17,21) Meals and Shaner subdivided their type 1 com-
municating branch into three subtypes. Ferrari and Gilbert found an additional subtype  
of type 1 in their study. In our dissections we found an additional subtype of type 
2 and a subtype of type 3. In a larger series performed by Loukas et al. several  
additional subtypes were found: two extra subtypes of type 1, two extra subtypes 
of type 2 and three extra subtypes of type 3. Loukas et al found no subtype 1A and 
subtype 1B communicating branches, although these branching patterns were the 
most frequent ones in the series of Meals and Shaner, Ferrari and Gilbert and Don 
Griot et al. (8,10,21) Loukas et al. found in four subtypes a potential mixed sensibility of 
the ulnar side of the small finger. The well-known tenet that the autonomous zone 
for ulnar nerve sensation is the tip of the small finger, the autonomous zone for the 
median nerve is the tip of the index finger, and all between is nebulous, needs refinement. 
The latest study of Loukas et al. shows that an autonomous zone for ulnar nerve 
sensation does not exist and that the autonomous zone for the median nerve is the 
volar side of the thumb.
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Awareness of both type 2 and type 3 communications are important for clinicians  
because they explain why some patients with carpal tunnel syndrome have symptoms 
in the small finger and ulnar side of the ring finger without electrodiagnostic evidence 
of nerve compression in Guyon’s canal.

Type 1 N uln.   > N med. 4 22 16 38 46 43 14 65 44 45 12 21 80 143 12 34 606

%  20 27,5 100 76 92 86 47 65 83 80,3 60 81 47,3 71,5 40 68 63,5

Type 1A > Dig 4 rad    23   1     11 1 100   

%     46   3     42 0,6 50   

Type 1B > Dig 4 rad & Dig 3 uln    10   1     7     

%     20   3     27     

Type 1C 3th CDN**    5  13 12   45  3 79    

%     10  26 40   80,3  11 46,7    

Type 1D               43

%               21,5

Type 2 N med.   > N uln.  22  1  2 4  2 8  2 24 12 1 3 79

%   27,5  2  4 13  3,8 14,3  7,6 14,2 6 3,3 6 8,3

Type  2A > Dig 4 uln            1  4

%             4  2   

Type  2B 4th CDN**            1  2

%             4  1   

Type 3 N uln<  > N med  36  1 4  2 16 4 1  3 5 15 5  89

%   45  2 8  7 16 7,5 1,8  11,4 3 7,5 17  9,3

No connections  16 0 0 10 0 5 10 19 3 2 8 0 60 30 12 13 180

%  80   20  10 33 19 5,7 3,6 40   35,5 15 40 26 18,9

Total  20 80 16 50 50 50 30 100 53 56 20 26 169 200 30 50 954

Table 1. Anatomical review
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Clinical evidence

Clinical studies regarding the communicating branch are scarce. In 1917 Harris reported 
a case with a median nerve injury from a shell wound with palmar sensibility loss 
in the thumb, index finger and radial side of the middle finger. (22) He also showed a 
case with an ulnar nerve lesion with sensibility loss in the ring and little fingers but 
also in the ulnar half of the middle finger. Stopford, in 1918, described mononeural 
ulnar innervation of the ring finger in 20% of patients and mononeural median in-
nervation of the ring finger in 4% of patients after gunshot lacerations of the median 
or ulnar nerve. (23.  His patients however had gunshot injuries, so sensory loss could 
have been caused by partial nerve lesions or by lesions of more than a single nerve. 
Fetrow examined the sensory distribution in volunteers using nerve blocks on the 
median, radial and ulnar nerves, respectively. (24) Using the ninhydrin printing test to 
study loss of perspiration and in this way testing loss of sympathetic innervation, he 
found exclusive ulnar innervation of the ring finger in 7% of his cases and exclusive 
median innervation of the ring finger in 17%. Campero, however, showed in his study 
that the concept of identical supply areas for the cutaneous sensitivity and symphatetic 
function is not correct, making the results of Fetrow’s study questionable. (25)

In our study on palmar sensibility patterns using Semmes-Weinstein filaments after 
either a complete median or ulnar nerve transection we found in 9 cases with a median 
nerve lesion a normal, all ulnar innervated, ring finger. (26)  A mixed innervation of the 
ring finger is in these cases still possible, but this could not be established with this 
test or was tested otherwise, for example by neurography.
More clinical evidence for the existence of the communicating branch has come 
from a limited number of cases in which this branch was injured and repaired. (27,28) In 
1995, Saeed and Davies reported a patient who presented with pain and paraesthesia 
of the small and index fingers over a 5-year period following open carpal tunnel 
release. (29) Neurography revealed recurrent median nerve compression with no 
evidence of ulnar nerve compression. At reoperation, decompression of the com-
municating branch completely relieved the patient’s symptoms.
The scarceness of clinical reports is probably also due to the unawareness of hand 
surgeons with these lesions. Lesions of this communicating branch are difficult to 
recognize, because their expression can be very subtle, varying from palmar pain 
with only subjective distal sensory loss to a clear loss of sensibility in the radial side 
of the ring finger. Another reason why clinical reports are scarce, is the location in 
which the anastomosis occurs. Fortunately for the average hand surgeon, due to 
this location, there is little chance of iatrogenic injury. Most surgeons treating for 
example carpal tunnel syndrome in a classical open way are working superficially to 
the location of this communicating branch. 
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This questions again the risks of endoscopic carpal tunnel release, because in these 
cases, the carpal tunnel is released from below the carpal ligament. In the single 
portal endoscopic technique described by Agee the communicating branch is not 
likely to be visualized at all. (30) Although the double portal technique described by 
Chow offers a better chance to recognize this branch during the dissection of the 
distal border of the transverse carpal ligament, it is still not 100% safe at the place 
of entrance of the distal palmar portal. (31) In 1994, Arner et al. studied the incidence 
and pattern of sensory disturbances in 53 consecutive cases of endoscopic carpal 
tunnel release using the Chow two portal technique. (32) A new sensory disturbance 
was recognized in 10 patients on the first postoperative examination. Six patients 
continued to report this sensory disturbance after 4 months. Four of these patients 
described their symptoms as a tingling or hyperesthesia involving the ulnar half 
of the middle finger and radial half of the ring finger.  A contused communicating 
branch was found in one of the reexplored patients.  Also Menon, in his study of 100 
cases of endoscopic carpal tunnel release using the Concept Carpal Tunnel Release 
Kit (Linvatec, Largo, FL), reported a case in which one patient complained of subjective 
loss of sensation on the radial aspect of the ring finger and ulnar aspect of the middle 
finger, indicating an injury of the communicating branch. (33)

Electrophysiological testing

The functional significance of a communicating branch and the nerves from which 
they arise can only be determined using electrophysiological testing. In our elec- 
trophysiological study we were able to establish the presence of a communicating  
branch. To establish the percentage of fibers, which would reach for instance the radial 
side of the ring finger from the ulnar nerve through the communicating branch,  
requires a more precise technique with less interference by co-stimulation and volume 
conduction.
Recently Stokvis et al. using high-resolution ultrasonography (US) were able to detect 
cutaneaous nerve branches in the hand and wrist with great accuracy. (34) They studied 
several small branches; the palmar branch of the median nerve, the sensory branch 
of the radial nerve and the digital nerves of the middle finger. This new technique 
could also provide more insight into the location, branching pattern and a possible 
lesion of the communicating branch in vivo. US in combination with electrophy-
siological testing could also help explaining the sometimes confusing results of the 
latter. 
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One can only ponder about why the body incorporated this backup system on palmar 
innervation of the hand and of course there is no finite answer. These questions 
about redundancy fall into the same category as why the human body incorporates 
two lungs, two kidneys, or having a copy of every gene. Probably sensibility of the 
palm is of functional importance to the survival of the species. By having a large 
mixed area of sensibility supplied by both ulnar and median nerves, loss or a lesion 
of one of the nerves leads to a smaller area of sensory loss than without this com-
municating branch.  Also, both the ulnar and median nerves innervate the muscles of 
the thenar by means of the Riche-Cannieu anastomosis. In having both a motor and 
sensory communicating branch in the hand, a lesion of the median or ulnar nerve 
will affect the function of the hand less then without these communications. 
The diversity in palmar sensibility as a result of the variations in these communicating 
branches makes splitting nerves (and not splitting hairs) a very interesting field of 
research.
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Summary

In this thesis the communicating branch between the ulnar and median nerves in the 
palm of hand is viewed from different angles. In Chapter 1 a general introduction is 
given about this anatomical structure, which has already been known for almost 400 
years and the renewed surgical interest with the introduction of endoscopic carpal 
tunnel release. 

In Chapter 2 an anatomic study in 53 hands is described. The incidence, branching 
pattern and location of the communicating branch in the Dutch population were 
studied. A danger zone based on surface landmarks using morphometric data was 
established in which the communicating branch is at risk during surgery. 
A communicating branch was found in 50 out of 53 hands. It originated proximally 
from the fourth common digital nerve to join the third common digital nerve distally  
in 44 hands. In two hands the communicating branch left the third common digital 
nerve proximally to join the fourth common digital nerve distally and in the four 
remaining hands it traversed perpendicularly between the third and fourth common 
digital nerves. 
In 90% of the hands the communicating branch crossed over in the middle third of  
the palm of the hand.  As a cautious measure, hand surgeons should take into account 
that this structure could cross over anywhere in the middle three fifths of the palm.

We studied the microanatomy of the communicating branch in 26 adult cadaveric 
hands. The results are described in Chapter 3.  Variations found were subdivided into 
three types and several subtypes according the classification of Meals and Shaner. 
Two new variations of the ramus communicans were observed. In the first, the 
ramus communicans originated proximally from the third common digital nerve to 
join the ring finger ulnar digital nerve and the little finger radial digital nerve distally. 
In the second variation, the ramus communicans traversed perpendicularly between 
the third and fourth common digital nerves with a crossover of nerve fibers. 

After these anatomic studies we wondered if the communicating branch could also 
be demonstrated in vivo using the Semmes-Weinstein test. The palmar sensibility 
pattern of the digits assessed by Semmes Weinstein testing after a complete median 
or ulnar nerve transection was retrospectively investigated in 43 patients. The results 
are described in Chapter 4. Eight out of nine observed sensibility patterns could be 
explained by known anatomic types and subtypes of the communicating branch. The 
type of communicating branch but no definite subtype could be established in the 
one remaining pattern.
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Chapter 5 is an elaborate comment on an original article by Laroy et al., which states 
that a mononeural innervation of the ring finger is highly unlikely.

Another way of mapping the communicating branch is by neurography. In Chapter 6 
we describe an electrophysiological technique. In eight patients with carpal tunnel 
syndrome (CTS) and in four volunteers the hands were electrophysiologically tested. 
An orthodromical ring finger test was performed using a four-channel EMG device.  
In four CTS patients a type 1 communicating branch was found.  A type 2 communicating 
branch was found in three healthy volunteers. In 48% of the investigated cases the 
communicating branch could be found with electrophysiological testing. 

In Chapter 7 we describe the life of Pietro Berrettini di Cortona, a famous Baroquan 
painter, whose name is connected to this communicating branch. Until recent authors 
mentioned Berrettini’s anatomic plates of 1741 as the oldest illustrations of the 
communicating branch.  In this chapter we conclude that the illustrations are probably 
much older and can be dated back to 1618. Also the eponym Berrettini-branch is 
questioned as we found a much earlier print from Charles Estienne dated 1545.

In the discussion, in Chapter 8, the results from the different studies are summarized 
and placed in a broader context. 
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Samenvatting

De Berrettini tak. Een anatomisch en klinisch onderzoek naar de ramus communicans 
tussen de nervus ulnaris en nervus medianus.

In dit proefschrift wordt vanuit verschillende invalshoeken gekeken naar de ramus 
communicans, de verbindingstak, tussen de nervus ulnaris en de nervus medianus in 
de handpalm. In Hoofdstuk 1 wordt een algemene inleiding gegeven betreffende deze 
structuur, die al sinds ongeveer 400 jaar bekend is, doch die met de introductie van 
de endoscopische carpale tunnel chirurgie weer in de belangstelling van de handchirurg 
is teruggekeerd. 

In Hoofdstuk 2 wordt een anatomische studie beschreven in 53 handen. Hierbij werd 
gekeken naar de incidentie, het vertakkingspatroon en de lokatie van de ramus 
communicans in de Nederlandse populatie. Op basis van een aantal eenvoudige 
anatomische markeringspunten en morphometrische data kon een gevarenzone, 
waarbinnen de Berettini tak risco loopt, worden gedefinieerd.
In 50 van de 53 handen werd een verbindingstak gevonden. In 44 handen verliep de 
Berrettini tak proximaal vanuit de vierde interdigitaal zenuw naar de derde interdigitaal 
zenuw distaal (type 1). In twee handen verliep de verbindingstak van de derde inter-
digitaal zenuw proximaal naar de vierde interdigitaal zenuw distaal (type 2). In de 
overige vier handen verliep de tak loodrecht tussen de derde en vierde interdigitaal 
zenuw (type 3). 
In 90% van de handen verliep de verbindingstak in het middelste 1/3 van de handpalm. 
Voorzichtigheidshalve zouden handchirurgen ermee rekening moeten houden dat 
deze tak in de middelste 3/5 deel van de handpalm verloopt.

In 26 handen werd op microscopisch niveau de ramus communicans bestudeerd. De 
resultaten van deze studie worden beschreven in Hoofdstuk 3. De gevonden variaties 
werden ingedeeld volgens de classificatie van Meals in drie hoofdtypes en verschillende 
subtypes. Er werden twee nieuwe variaties gevonden. Bij de eerste variatie verliep 
de ramus communicans proximaal vanuit de derde interdigitaal zenuw naar de ulnaire 
digitaal zenuw van de ringvinger en radiale digitaal zenuw van de pink distaal. Bij de 
tweede variatie verliep de ramus communicans loodrecht tussen de derde en vierde 
interdigitaal zenuw met kruislings verlopende vezels.
 
Na deze anatomische studies hebben wij ons afgevraagd of de ramus communicans 
ook in vivo kon worden aangetoond met behulp van de Semmes-Weinstein test.  
Hiervoor werd in een retrospectief onderzoek bij 43 patiënten met een complete  
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doorsnijding van de nervus ulnaris of de nervus medianus gekeken naar het palmaire 
sensibiliteitspatroon met behulp van de Semmes-Weistein test. De resultaten hiervan 
worden beschreven in Hoofdstuk 4. Acht van de negen gevonden sensibiliteitspatronen 
konden worden verklaard met behulp van bekende anatomische type en subtypes 
van de ramus communicans. Bij het laatste sensibiliteitspatroon kon wel het type 
ramus communicans worden aangegeven, maar niet het subtype.

In Hoofdstuk 5 wordt een uitgebreid commentaar gegeven op het originele artikel 
van Laroy et al., waarin wordt gesteld dat een mononeurale innervatie van de ring-
vinger zeer onwaarschijnlijk is.

Een andere manier om de ramus communicans te kunnen aantonen is door middel 
van neurografie, waarbij de prikkelgeleiding door de nervus medianus en de nervus 
ulnaris wordt gemeten. Deze electrofysiologische techniek wordt beschreven in 
Hoofdstuk 6.  De handen van acht patiënten met een carpaal tunnel syndoom (CTS) 
en van vier vrijwilligers werden electrofysiologisch getest.  De ringvinger werd ortho-
droom getest met behulp van een vier-kanaals EMG apparaat. In vier patiënten met 
een CTS werd een type 1 ramus communicans gevonden. Een type 2 ramus com-
municans kon worden aangetoond in drie vrijwilligers. In 48% van de handen kon 
een ramus communicans worden aangetoond door middel van neurografie. 

In Hoofdstuk 7 wordt het leven beschreven van de beroemde Barok schilder, Pietro 
Berrettini di Cortona, wiens naam is verbonden aan de ramus communicans. Berrettini’s 
anatomische prenten werden tot op heden beschouwd als de oudste illustraties 
waarop de ramus communicans is te zien. In dit hoofdstuk wordt geconcludeerd dat 
deze illustraties waarschijnlijk veel ouder zijn en waarschijnlijk gemaakt zijn rond 
1618. Ook moet het eponiem “Berrettini tak” worden heroverwogen omdat wij een 
veel oudere gravure van Charles Estienne hebben gevonden uit 1545 met daarop 
een duidelijk zichtbare ramus communicans.

In de discussie in Hoofdstuk 8 worden de gevonden bevindingen  samengevat en worden 
deze in een breder kader geplaatst.
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Dankwoord

Een proefschrift komt alleen dankzij meerdere personen tot stand. Zeker dit werk 
wat in het verloop van ongeveer 10 jaar tot stand is gekomen. Het kan zijn dat het 
geheugen na zoveel jaren mij enigszins in de steek begint te laten en mocht ik hier-
onder iemand zijn vergeten, dan toch mijn hartelijke dank voor zijn/haar bijdrage 
aan dit proefschrift.

Hooggeleerde professor Ritt, beste Marco. Ik ben je tweede promovendus en vooral 
bij het laatste deel van de promotie heb je mij geweldig geholpen. Je enthousiasme 
voor dit onderwerp en het historische gedeelte daarvan waren zeer aanstekelijk. 
Ook als afdelingshoofd ben ik je zeer erkentelijk voor de kans en rol die jij mij hebt 
gegeven op onze afdeling.

Hooggeleerde professor Mulder, beste Wiebe.  Als mijn opleider heb jij mede aan 
de basis gestaan van deze promotie. Op de achtergrond, ook na je emeritaat, ben je 
blijven vragen wanneer het boekje eindelijk klaar zou zijn. Daarvoor mijn hartelijke 
dank. Ook dank voor je geduld met deze voormalige “eigenwijze” assistent. Ik merk 
regelmatig de “Mulderiaanse” trekjes bij mezelf bij de opleiding van assistenten.

Weledelzeergeleerde heer Hage, beste Joris. Je stond aan de wieg van dit proef-
schrift en aan de basis van menig artikel. Ik weet nog goed dat je zei: ”Zoek dit maar 
eens uit, snij een paar handjes open” en zie een proefschrift. Wie zei ook alweer: 
Wie schrijft die blijft, wie kopieert die promoveert? Hartelijk dank voor al je hulp.

Weledelzeergeleerde heer Poliacu-Prosé, beste Lucian. Jouw enthousiasme en de 
ondersteuning bij het anatomische deel waren voor mij een grote aanmoediging om 
door te gaan. Je idee om verhoudingen te gebruiken bij het weergeven van de ramus 
communicans was een gouden vondst. Ook je tafeltennisspel is daarnaast van een 
hoog niveau.

Weledelzeergeleerde heer Strijers, beste Rob. Hartelijk dank voor je bijdrage aan 
het neurofysiologische gedeelte van dit proefschrift waardoor dit voor de lezer nog 
enigszins begrijpelijk is geworden.

Beste heren Zuidam en Van Kooten, beste Michiel en Oscar. Jullie stonden als studenten, 
mede aan de basis van de eerste twee artikelen. Mede dankzij jullie dissecties waren 
we in staat om 53 handen nauwkeurig te ontleden om zoek naar het takkie. Ik wens 
jullie beide nog een plezierige carrière in het mooie vak van de plastische chirurgie.
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Beste heer Genders, beste Roel. Samen met Rob heb je vele patiënten en vrijwilligers 
gemeten. Je kon het woord co-strimulatie op een gegeven moment niet meer aan. 
Ook zelf als lijdend voorwerp opgetreden, waarvoor mijn hartelijke dank. Ik wens je 
veel succes met je opleiding in Leiden.

Aan de leescommisie bestaande uit Prof. Dr. P.V.J.M. Hoogland, Dr. P. Houpt, Dr. R.L.M 
Strijers en Dr. J.H. Coert. Hartelijk dank voor het kritisch doorlezen van dit werk 
en de gedane suggesties.

Veel dank voor de patiënten en vrijwilligers die aan de neurofysiologische studie 
hebben meegewerkt.

Peter de Groot en Mattie Dapper. Hartelijk dank voor het meten van de patiënten 
met de Semmes-Weinstein test.

Aan Pien Schwencke-König, Sylvester Maas en Roland Luijendijk. Samen hebben we 
een groot gedeelte van de opleiding opgetrokken. Het was niet altijd even eenvoudig, 
maar King Arthur bracht regelmatig rust en ruimte. Dank voor jullie steun en tot 
het volgende oud-assistenten diner.

Aan collega stafleden, Hay Winters, Mark-Bram Bouman en Frank Niessen. Wat hebben 
we een mooi vak. Ik waardeer de bijzondere samenwerking en ben blij deel te mogen 
maken van dit team. 

Aan Dokter de Graaf, beste Floris. Al weer enige tijd met pensioen, maar ook dank 
aan jou voor je lessen, niet alleen vakinhoudelijk, maar ook meer algemeen over 
leven en kunst.

Bridge the Gap, Dam Backer, Henk Schotte, Wiebe Mulder, Bram Tuinzing, Just de 
Mol van Otterloo, Geert Hommes, Sjobbe Besseling, Eddy Becking, Mark-Bram Bouman, 
Stijn Hamburg en Leander Dubois. Heren, het is ieder jaar een plezier en voorrecht 
om met jullie op stap te gaan voor onze stichting. Ik hoop dit jaar minder commentaar 
te krijgen waarom mijn boekje nog niet klaar is. En dan heb ik het met name over 
Bram natuurlijk. Bedankt.

Schisisteam Vumc, Jacques Baart, Jaap Veerkamp, An Greven, Chantal Broers, Charlotte  
Prahl, Frank Niessen, Melissa Disse, Judith Reijman-Hinze, Elske Bolk,  Guus Lachmeijer, 
Annet van Hagen, Ineke ter Burg en Paulette van der Reijden. Ik weet niet precies 
wat jullie bijdrage is aan dit boekje, maar wel dat jullie mijn werk aan de VU een stuk 
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leuker, breder en interessanter maken. En natuurlijk kon ik na de promotie van Annet 
en Charlotte niet achterblijven. Op een prettige samenwerking.

Assistenten, secretariaat en polimedewerkers. Dank voor het geduld, met name bij 
de laatste loodjes voor dit proefschrift.  

Lieve Nessy en beste Mark-Bram, ik ben blij dat jullie mij op deze bijzondere dag, als 
mijn paranimfen, terzijde staan.

Lieve Annelies en nogmaals lieve Nes, gewoon goed om jullie als zus te hebben.

Lieve ma, mams. Dank voor alle mogelijkheden die jij en Pa hebben geboden voor 
mijn ontplooiing en ontwikkeling. Pa zal er helaas niet bij zijn, maar aan jullie beide 
draag ik dit boekje op. 

Lieve Martina. Zonder jouw steun en plagen zou dit boekje nog veel langer hebben 
geduurd. Ik ben zo blij. Zo blij met jou, dat houden van, is van jou houden.
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Peter Don Griot werd geboren op 28 december 1963 te Eindhoven. Na het behalen 
van het VWO diploma (Gemeentelijk Scholengemeenschap Woensel) werd in 1982 
gestart met de studie Geneeskunde aan de Erasmus Universiteit Rotterdam. Na het 
behalen van het artsexamen in 1989 volgde een oproep voor de militaire dienst-
plicht.  Als eerste luitenant arts, gestationeerd op de afdeling Plastische Chirurgie 
van het Dijkzigt Ziekenhuis, verrichtte hij onderzoek naar de behandeling van ernstige 
weke delenletsels in oorlogstijd. Na 1,5 jaar werkzaam te zijn geweest als AGNIO 
algemene chirurgie in het Spaarne Ziekenhuis te Haarlem, kon in 1994 worden gestart 
als AGNIO plastische chirurgie in het VUmc te Amsterdam. In datzelfde jaar verkreeg 
hij een toezegging  voor de opleiding tot plastisch chirurg van Prof . Dr. J.W. Mulder. 
In januari 1995 werd begonnen met het algemeen chirurgische deel van de opleiding 
in het St. Lukas Ziekenhuis te Apeldoorn (opleider Dr.  W.H.  Bouma). In 1998 werd 
de opleiding voortgezet in het VUmc te Amsterdam (opleider Prof. Dr. J.W. Mulder). 
Na het voltooien van de opleiding in 2001 bleef hij als staflid in het VUmc werkzaam, 
met schisis- en handchirurgie als aandachtsgebieden.
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