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Abstract Objective To identify the location of the Riché-Cannieu anastomosis (RCA) in relation
to the Cardinal Kaplan Line (KCL) and the Y line.
Methods A total of 20 hands of 10 recently-deceased adult male cadavers aged
between 27 and 66 years were dissected for the investigation of the relationship of the
most distal point of the RCAwith the KCL and with the Y line, drawn from the axis of the
third metacarpal head, following the longitudinal axis of the hand.
Results In 20 limbs, themost distal point of the nerve communication was positioned
distally in relation to the KCL. The Y line was positioned on the radial side in relation to
the most distal point of the RCA in 14 limbs, and it was positioned on the ulnar side in
relation to the Y line in 6 limbs. The crossing between the KCL and the Y line occurred
proximal to the RCA in 18 limbs; in 1 hand, it was positioned distal to the intersection
between these lines; and in another hand, the KCL was positioned exactly on the RCA.
Conclusion Knowledge of these anatomical relationships can prevent damage to
nerve branches and thus also prevent paralysis of intrinsic muscles in surgical
procedures in the palm of the hand.

Resumo Objetivo Identificar a localização da anastomose de Riché-Cannieu (ARC) em relação
à linha cardinal de Kaplan (LCK) e à linha Y.
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Introduction

Some anatomical references are important in the surgical
approach to the anatomical structures of the palm. Certain
surface lines on the hand enable the identification of noble
structures in deep locations. The Kaplan Cardinal Line (KCL)
is defined as “a line drawn from the apex of the interdigital
crease between the thumb and index finger towards the
ulnar side of the hand, to a point 2 cm distal to the pisiform
bone”.1,2

The Riché-Cannieu anastomosis (RCA) was first described
by two French anatomists, Riché3 and Cannieu,4 as a neural
connection between the deep branch of the ulnar nerve and
the thenar motor branch of the median nerve. Axons derived
from these two nerves can cross and alternate motor innerva-
tion of the intrinsic muscles of the hand. The presence of such
nerve connections may pose a risk of iatrogenic injury during
surgical procedures and make it difficult to interpret
electrophysiological studies in the diagnosis of neuropathies.5

There are three other types of anomalous neural connec-
tions between the median and ulnar nerves in the upper
limb: the Martin-Gruber anastomosis (in the forearm, com-
municating nerve fibers originating from the median nerve
that go to the ulnar nerve),6 the Marinacci anastomosis
(called reverse anastomosis of Martin-Gruber)7 and the
Berrettini anastomosis (communication between the com-
mon digital nerves of the ulnar and median nerves on the
palmar surface of the hand).8 Multiple aberrant connections
between the median and ulnar nerves can occur in different
combinations.5

The objective of the present study is to relate the RCAwith
the KCL and the Y line, to enable safer surgical access when
approaching the structures of the palm.

Materials and Methods

The present studywas approved by the institutional Ethics in
Research Committee under CAAE: 70113723.1.0000.5373.

A total of 20 hands were dissected from 10 recently
deceased adultmale cadavers, aged between 27 and 66 years,
available at the Department of Anatomy of Pontifícia Uni-

versidade Católica de São Paulo (PUC-SP). The dissected
hands showed no lesions, deformities, or scars. Dissections
were performed with the aid of a magnifying glass (with a
magnification of 2.5x). The dissection technique was initiat-
ed by an incision proximal to the wrist crease, in the interval
between the flexor carpi radialis and palmaris longus
muscles, extending distally into the palm of the hand. The
palmar skin, subcutaneous tissue and palmar fascia were
removed. The superficial and deep flexor tendons were
sectioned 2 cm proximally to the flexor retinaculum and
distally reflected. The median nerve was identified proxi-
mally to the transverse carpal ligament, and the ligament
was sectioned longitudinally on its ulnar side. The median
nerve branches were dissected distally. The ulnar nerve was
also identified in the wrist, proximal to the Guyon canal, and
its deep motor branch was followed distally until its com-
munication with branches of the median nerve. With a
microsurgical forceps, the terminal fascicles of these two
nerves were dissected on the surface of these muscles, or in
the thickness of their muscle mass. The distance from the
most distal point of the RCA in relation to the KCL and the
distal margin of the transverse carpal ligament was mea-
sured in 20 limbs of 10 cadavers. A line (Y line) was drawn
through the center of the third metacarpal head towards the
carpal tunnel, following the longitudinal axis of the hand.
The Y linewas related to RCA and KCL. Schematic drawings of
the pieces were made, which were systematically
photographed.

Results

The RCA was identified in the twenty dissected hands. We
observed that the anastomotic branch of the ulnar nerve
always came from its deep branch (►Figs. 1 and 2). The
anastomotic component of the median nerve was repre-
sented by fascicles from the recurrent branch of the median
nerve in eleven hands (►Figs. 3 and 4). In six hands, the
anastomotic fascicles originated from the main trunk of the
median nerve (►Figs. 4 and 5). In three hands, the anasto-
motic branch originated from the radial collateral nerve of
the thumb (►Figs. 1 and 4).

Métodos Ao todo, 20 mãos de 10 cadáveres adultos do sexo masculino com idades
entre 27 e 66 anos, recentemente falecidos, foram dissecadas para a investigação da
relação do ponto mais distal da ARC com a LCK e a linha Y traçada a partir do eixo da
cabeça do terceiro metacarpo seguindo o eixo longitudinal da mão.
Resultados Nos 20membros, o pontomais distal da comunicação nervosa era distal à
LCK. A linha Y estava no lado radial em relação ao ponto mais distal da ARC em 14
membros, e no lado ulnar em relação à linha Y em 6 membros. O cruzamento entre a
LCK e a linha Y foi proximal à ARC em 18 membros; em 1 mão, era distal à intersecção
entre essas linhas e, em outra mão, a LCK estava exatamente na ARC.
Conclusão O conhecimento dessas relações anatômicas pode prevenir danos aos
ramos nervosos e, assim, também prevenir a paralisia dos músculos intrínsecos em
procedimentos cirúrgicos na palma da mão.
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The most distal point of the RCA was positioned distal in
relation to the KCL in the 20 dissected limbs, with a distance
ranging from 0.3 cm to 2.5 cm, with a mean of 1.4 cm
(►Fig. 6). The distance from the RCA to the distal margin
of the transverse carpal ligament ranged from 1.3 cm to
3.4 cm, with a mean of 2.4 cm. The Y line was positioned
on the radial side in relation to the most distal point of the
RCA in 14 limbs, with a distance ranging from 0.2 cm to
1.2 cm, and a mean of 0.5 cm (►Figs. 1 and 6). In 6 hands, the
Y linewas positioned on the ulnar side in relation to themost
distal point of the RCA, with a distance ranging from 0.2mm
to 0.8mm, and a mean of 0.6mm (►Figs. 6 and 7). The
crossing between the KCL and the Y line occurred proximal to
the RCA in 18 limbs, with a distance of 0.4 cm to 2.7 cm, and a
mean of 2.0 cm (►Figs. 8 and 9). In 1 hand, the crossing
between these lines occurred distal to the RCA, with a
distance of 0.4 cm (►Figs. 3 and 9). In another hand, the
intersection between the KCL and the Y line was positioned
exactly on the RCA (►Figs. 1 and 9).

Discussion

Analyzing the literature, we observed that there is no con-
sensus regarding the definition of the KCL, and four different
descriptionswere found.1,2,9,10Vella et al.9 showed thatmost
surgeons used the KCL as a reference in the surgical proce-
dure. The KCL described by Kaplan2 in 1966 was considered,
and it was drawn from the junction of the line that starts at
the apex of the interdigital crease between the thumb and
index finger, heading towards the ulnar edge of the hand, up
to a point 2 cm distal to the pisiform bone.

In the present study, we identified the RCA in all dissected
hands. The most distal point of nerve communication was
located distally in relation to the KCL in all limbs. The
distance from the RCA to the distal margin of the transverse
carpal ligament ranged from 1.3 cm to 3.4 cm, with amean of
2.4 cm. The Y line drawn from the third metacarpal axis,
following the longitudinal axis of the hand, was positioned
on the radial side in relation to the most distal point of the
RCA in most limbs. The crossing between KCL and the Y line

Fig. 1 The Y line was positioned on the radial side in relation to the
most distal point of the ARC in 14 limbs. In one hand, the intersection
between the Kaplan cardinal line (KCL) and the Y line was positioned
exactly on the Riché-Cannieu anastomosis (RCA). Abbreviations: MN,
median nerve; UN, ulnar nerve.

Fig. 3 In one hand, the crossing between these lines occurred distal
to the RCA. Abbreviations: MN, median nerve; UN, ulnar nerve.

Fig. 2 Graphics of the results of the presence of the RCA and origin of the anastomotic component of the ulnar nerve of the RCA.
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occurred proximal to the RCA in 18 limbs. In one hand, the
crossing between theKCL and the Y line occurred distal to the
anastomosis, and in another, it was positioned exactly over
the RCA.

Analyzing the literature, we identified studies that relate
neurovascular structures located in the palm of the hand
with the KCL, but we did not identify studies that report the
relationship between the RCA and the KCL. Other investi-
gators have used the KCL to describe the location of surgical
incisions for procedures such as open carpal tunnel re-
lease,10–12 endoscopic carpal tunnel release,13 and fasciec-
tomy in the treatment of Dupuytren disease.14

Jurbala and Burbank15 performed a distal-to-proximal
approach to the carpal tunnel using high-resolution ultra-
sound guidance. The median nerve was visualized longitudi-
nally by ultrasonography within the carpal tunnel; then, the

Fig. 4 Graph of the results of the origin of the anastomotic
component of the median nerve of the RCA.

Fig. 5 The intersection of the KCL and the Y line was positioned
proximal to the RCA. The anastomotic fascicles originated from the
main trunk of the median nerve. Abbreviations: MN, median nerve.
UN, ulnar nerve.

Fig. 6 Graphs of the results of the position of the most distal point of the RCA in relation to the KCL and the position of the Y line in relation to the
most distal point of the RCA.

Fig. 7 In six hands, the Y line was positioned on the ulnar side in
relation to the most distal point of the RCA. Abbreviations: MN,
median nerve; UN, ulnar nerve.

Rev Bras Ortop Vol. 59 No. 3/2024 © 2024. The Author(s).

412



transducer was moved in an ulnar direction in relation to the
KCL. The authors15 reported that this method offers an alter-
native to carpal tunnel infiltrations. The use of ultrasound
guidance enables the surgeon to visualize andpreventdamage
to neurovascular structures near the median nerve and guide
the needle to the site of maximum nerve compression.

Eskandari et al.16 carried out a study on 37 hands of 34
patients who underwent the carpal tunnel release proce-
dure. A radiological labeling technique was used to deter-
mine the location of the thenar motor branch of the median
nerve in relation to the KCL.

Ruch et al.17 related theKCL to thepalmar cutaneous nerves
of themedian and ulnar nerves and reported that a longitudi-
nal incision following the ulnar margin of the middle finger,
2 cmproximal to theKCL, should result in less damage to these
nerve branches, and thus reduce the incidence of painful
neuromas during open carpal tunnel release.

Dashe and Jones18 presented a method of exposure and
safe removal of the hamate hook in cases of pseudarthrosis
with pain symptoms. They18 used as a reference for the
access route to the KCL and the line that accompanies the

ulnar margin of the ring finger, to avoid damage to the deep
branch of the ulnar nerve.

Some authors have related the KCLwith the arterial arches
of the palmar surface of the hand.19–22 Panchal and Trze-
ciak19 performed an anatomical study on 30 cadavers, dis-
secting 60 hands, to describe the relationship between the
KCL and the superficial palmar arterial arch. They believe
that, from a clinical point of view, the KCL is the most
predictable marker to identify the superficial palmar arch.

McLean et al.20 carried out an anatomical study on 48
cadaveric hands in specimens aged between 50 and 75 years,
with the aim of evaluating the distance between the super-
ficial palmar arch and the KCL. Likewise, Panchal and Trze-
ciak19 anatomically correlated the KCL with the superficial
and deep palmar arterial arches.

Kwiatkowska et al.21 dissected twenty upper limbs from
cadavers. They related thedeepstructuresof thepalmwith the
creases of the palmof thehandbut considered that the palmar
creases areveryvariablebetweenpeople, andgeneticshasa lot
of influenceon theformationof thecreases. Theyconsider that
themiddle palmar crease is parallel to theKCL. Gelbermanand
North23 described a more limited incision relating the KCL to
thepalmarcutaneousbranchof themediannerve, considering
it to be the ideal access for open carpal tunnel incisions.

In Brazil, we found only one study24 that related struc-
tures of the palm of the hand with the existing creases, in
which the authors relate the superficial and deep arterial
arches with the wrist creases.

Ma et al.25modified the Agee endoscopic portal technique
to approach and release the carpal tunnel using the KCL as a
reference, and they recorded that themean distancebetween
the distal margin of the transverse carpal ligament and the
KCL ranged from 8.6mm to 10.7mm, with an average of
10.0mm.

Conclusion

The most distal point of the RCAwas positioned distally to
the KCL in 20 limbs and, in 14 of them, radially in relation
to the Y line. The crossing between the KCL and the Y line
occurred proximal to the RCA in 18 limbs. Knowledge of
these anatomical relationships can prevent damage to
nerve branches and thus also prevent paralysis of intrin-
sic muscles in surgical procedures in the palm of the
hand.
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