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The hazards of the neurovascular passage in the wrist
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bstract

Objective. – Wrist problems are common in grip sports. To better understand the entrapment symptomatology of the different neurovascular
assages of the wrist, an anatomical revision seems necessary because confusion and error has increased lately. This study will focus on the ulnar
anal. Comparison of the original description of the canal with definitions emanating from scientific papers, anatomical handbooks and Internet
ebsites reveal various differences, which may create clinical confusion.
Design. – With the original paper of Guyon as a reference, comparison was made (i) with 37 cadavers (74 wrists); (ii) with an Internet search

nd; (iii) with a bibliographic survey. The dissections allowed for the verification of Guyon’s description and were used to illustrate the findings.
Results. – Dissection of 74 wrists confirmed Guyon’s original description. Out of the 2559 Internet hits, papers in English, French, German and

utch were considered, only. The Internet websites and the published material presented an erroneous images and/or explanations.
Conclusion. – Dissection and bibliometry suggest that the canal has received multiple denominations including a confusion with the “canalis

isohamatum”. This confusion is situated on Internet sites, in scientific/clinical papers and in “classical anatomy literature”. A better understanding
f this region will undoubtedly enhance our knowledge of entrapment pathologies.

2007 Elsevier Masson SAS. All rights reserved.

ésumé

Objectif. – Les problèmes de poignet sont très fréquents dans certains sports. Pour mieux comprendre la symptomatologie de compression
eurovasculaire observée dans les différents passages carpiens, une révision anatomique semble nécessaire, parce que les descriptions relevées
ans la littérature et des sites Internet indique des variations, qui suggère une confusion.

Méthode. – En prenant la publication originale de Guyon comme référence, la comparaison a été faite avec 37 cadavres, une recherche sur
nternet et un aperçu bibliographique. Les dissections permettent de vérifier la description originale.

Résultats. – La dissection des 74 poignets, confirme la description de Guyon. Parmi les 2559 résultats d’Internet, seuls les articles écrits en anglais,
rançais, allemand ou néerlandais ont été retenus. Les sites Internet et les articles publiés dans les journaux de référence présentent régulièrement
es explications incomplète et fautive.

Conclusion. – La dissection et l’aperçu bibliographique indiquent que le canal de Guyon a reçu plusieurs dénominations, créant une confusion
vec le canal pisohamatum. Cette confusion s’est installée dans différentes sources tant cliniques que pédagogiques qu’il s’agisse de sites Internet,

’articles scientifiques et cliniques ou des travaux classiques d’anatomie. Une meilleure connaissance de cette région anatomique améliorera sans
oute la prise en charge de ces pathologies.

2007 Elsevier Masson SAS. All rights reserved.
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. Introduction

Wrist problems are not uncommon in grip sports, example
ennis, cycling, baseball, golf. . . and are often associated with
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ntrapment syndromes and related phenomena [1]. To under-
tand these syndromes and related phenomena; it is necessary
o clarify the existence of three different tunnels at the wrist
nd to stop the confusion that exists in science a number of
ears. Guyon’s canal or canalis ulnaris, according to the nomina
natomica [2] was first described in 1861 by the French urologist
ean Casimir Felix Guyon and is only occasionally mentioned
n basic anatomy atlases. If the canal is mentioned, its informa-
ion is mostly vague or confusing in spite of the many papers
edicated to this subject under clinical circumstances. Seldom,
ne observes so many contradictory descriptions of a small and
imple anatomical region. Most of the anatomical books and ad
oc Internet sites, describe extensively and precisely the carpal
unnel but if a second passage is described it will be “a version”
f the canalis ulnaris. Never a clear description of the carpus with
ts three different tunnels is found. One thing is clear, Guyon’s
anal is considered to be the major cause of ulnar tunnel syn-
rome [3–9]. But the third tunnel never is questioned in a similar
linical context. This study is undertaken to clarify the vague-
ess concerning Guyon’s canal both for educational and clinical
urposes and to elaborate on the three “tunnels” to be seen in
he carpus palmaris in an attempt to end the existing confusion.

. Material and methods

The methodological approach consisted of three different
ssues:

a dissection;
an internet search and;
a bibliometric survey of educational textbooks or atlases and
of clinical and/or scientific publications. Seventy-four wrists
(n = 37) were dissected and photographed. The dissections
were used to illustrate the findings. The Internet search went
over all available years till 2006. Each time we found different
synonyms to define Guyon’s canal, we entered that particular
synonym in the scientific search engine. The same keywords
were used on different internet sites and in the bibliometric
survey of clinical and research papers. In the student textbooks
and atlases we verified the descriptive detail of the regional
anatomy of the wrist.

. Results and discussion

.1. Dissection

The dissection (n = 37) corresponding to 74 wrists confirmed
or 100% Guyon’s original description (Fig. 1). The citation is a
iteral translation of the original description in French (Guyon,
861),

“I call this space intra-aponeurotic as it seemed evident to
me that its anterior wall is part of the fibrous bed of the area;

its posterior wall is formed by the anterior ligament of the
carpus. It cannot be said that there were any lateral layers;
however, medially, the pisiform forms a sort of wall covered
in aponeurotic tissue; above, below and distally, the anterior

w
f
b
O

ig. 1. Transversal drawing of the proximal carpus (a); including the canalis
lnaris and the distal carpus (b).

wall simply merges with the palmar aponeurosis, of which
it is only a part. Its size, although not large, is about one
centimetre to one and a half centimetres in each direction;
above and below, it is approximately equal to the size of the
fold at the wrist; distally, it stops roughly at the middle of
the anterior ligament of the carpus, so that this little space is
only part of the internal section and inspection through the
skin takes this particular circumstance into account”[10].

.2. Bibliographic search

Of the 2559 hits on the Internet, only the results writ-
en in English, French, German and Dutch clearly describing
uyon’s canal were retained. Unfortunately, almost all informa-

ion referred to personal, for this study irrelevant observations
bout the person Guyon. The results of the three different types
f bibliographic survey, example books, web, papers, (n = 117)
re presented in Fig. 2. In total of 21,4% of these sources,
uyon’s canal was erroneously presented as the pisohamatum

unnel. In another 25,6% of all sources, Guyon or its synonyms

ere not mentioned, nor described, nor drawn at all. Twenty-

our percent (24%) mentioned a canalis ulnaris or a synonym
ut did not describe the canal or tunnel topography as such.
f the remaining 28,2 only 12% of the references presented a



S. Provyn et al. / Science & Sports 23 (2008) 61–65 63

Fig. 2. Presentation of Guyon’s canal according to different sources.
A = Erroneous presentation; B = No Guyon/synonym mentioned;
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Table 1
Different designation for Guyon’s canal used by authors

Terminology Authors

Guyon’s Canal/tunnel/loge
or space

De Vecchi and Moller 1959 [15] Shea
and McClain 1969 [16] Eckman et al.
1975 [17]; Uriburu et al. 1976 [18];
Kilgore and Graham 1977 [19]; Denman
1978 [20]; Spinner 1996 [21]; Pleet and
Massey 1978 [22]; Sunderland 1981
[23]; Razemon 1982 [24]; Weeks and
Young, 1982 [25]; Bonnel and Vila, 1985
[26]; Wu et al. 1985 [27]; Howard 1986
[28]; Bergfield and Aulicino1988 [29];
Dellon and Mackinnon 1988 [30];
Kuschner et al. 1988 [31]; Olney and
Hanson 1988 [32]; Subin et al. 1989
[33]; Dodds et al. 1990 [34]; Thurman et
al. 1991 [35]; Zeiss et al. 1992 [36];
Richards et al. 1993 [37]; Sanudo et al.
1993 [38]; Cobb et al. 1994 [39]; König
et al. 1994 [40]; Pribyl and Moneim 1994
[41]; Cobb et al. 1996 [42]; Gonzalez et
al. 1996 [43]; Kang et al. 1996 [44];
Lindsey and Watumull 1996 [45]; Muller
et al. 1997 [46]; Tyrdal et al. 1997 [47];
Koch et al. 1998 [48]; Netscher and
Cohen 1998 [49]; Kothari 1999 [50]; De
Maeseneer et al. 2005 [51]. . .

Ulnar tunnel/canal Merle d’Aubigné et al. 1956 [52];
Forshell and Hagstrom 1975 [53];

Canalis ulnaris Eckman et al. 1975 [17]; Sunderland
1981 [23]; Gross and Gelberman 1985
[54]; Kuschner et al. 1988 [31]; Subin et
al. 1989 [33]; Moneim 1992 [55]; Zeiss
et al. 1992 [36]; Zeiss et al. 1995 [56];
Spinner et al. 1996 [21]; Olave et al. 1997
[57]; Balogh et al. 1999 [58]; Kothari
1999 [50]; Murata et al. [1]; Moutet 2004
[59]; Sturzenegger 2005 [8].

Carpal ulnar neurovascular
space

Cobb et al. 1994 [39]; Cobb et al. 1996
[42]

Pisoretinaculair space Denman 1978 [20]
P
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= Description fully correct; D = Guyon/synonym nomination no description;
= Correct description no Guyon/synonym nomination; F = Guyon/synonym

omination no drawing.

ully correct description (nomination plus topographic descrip-
ion including a clear illustration) and in 6,8% the Guyon tunnel
r its synonym was indicated on a drawing or other image pre-
entation only. The remaining 9,4% gave a correct description of
he canalis ulnaris as part of the retinaculum flexorum but with
o nomination. Within these A to F fragmented findings, with the
xception of C 12% fully correct descriptions, the highest rate
f erroneous descriptions is found in the scientific and clinical
apers with 44 against 30% on the web and 20% in educational
eference volumes.

Most publications describing clinical, biomechanical or other
spects the retinaculum flexorum area start with an anatomical
escription however confusion is created by the multiple des-
gnations/names. Table 1 shows the different terminology that
uthors have been using to define Guyon’s canal. But most con-
usion derives from the pisohamatum tunnel description. At a
ertain point the pisohamatum tunnel was assumed to be the
uyon’s space or part of it [11,12]. McFarlane et al. (1976)
recised, we cite: “The term used by Enna et al. (1974) – the
isohamate tunnel – is descriptive and appealing alternative to
he eponym “Loge de Guyon” [11]”. But at the same time they
ecognised that dissection and surgery in the wrist area without
ppreciation of the fact that the passage of the N. ulnaris ramus
rofundus to the hypothenar is ignoring a major mechanism of
ompression. Although Hayes et al. (1969) [13] and Lotem et al.
1973) [14] already referred to the importance of pressure neu-
opathy of the deep branch of the N. ulnaris to the hypothenar,
ne can deduct from the discussion and the drawings in McFar-
and et al. (1976) [12] that he combined the canalis ulnaris and
he canalis pisohamatum into one continuing tunnel. The prox-
mal entrance of the so-called pisohamatum tunnel is in reality
he correct canalis ulnaris (Guyon) and the distal exit (of the
ame tunnel) is the correct pisohamatum tunnel with slant walls,
xample the os pisiforme, the hamulus with the ligament piso-
amatum as its roof [14]. Thereafter, a too liberal use of the term
pisohamate tunnel or canal” has lead to confusion in particular

n scientific/clinical papers and on the Internet sites, resulting
n erroneous representations, explanation and even topographi-
al manipulations to demonstrate Guyon’s canal. The fact that
5,6% (Fig. 2) of the reference sources do not describe Guyon

a
t
h
T

isohamate tunnel Enna et al. 1974 [11]; McFarlane et al.
1976 [12]

r its synonyms at all maybe another origin of confusion. It
eeds no argumentation that both the correct Guyon et al. (1861)
10] topography and its nomina anatomica (1998) [2], example
analis ulnaris, should be used in all kinesilogical and clinical
tudies. Without pretending to be complete, Table 1 gives an
verview of synonyms of the original Guyon’s canal associated
ith its authors.
A number of authors completed the description of Guyon

1861) into three zones [16,17], but according to Cobb et al.
1996) Guyon’s anatomical description was correct but not com-
lete enough. In their study they showed that Guyon’s canal has
o attachment with the hook of hamate (nor did Guyon state that
t did). Lindsey et al. (1996) described this region more in detail

nd extended the canal both distally and proximally. They added
hat the roof of the canal is formed by the M. palmaris brevis, the
ypothenar and that it is filled with adipose and fibrous tissue.
he floor of the tunnel is made up of the Lig carpi transversum,



64 S. Provyn et al. / Science & Sports 23 (2008) 61–65

F
t

t
n
e
d
d
t
t

l
b
i
e
h
i

•

•

•

h
w

F
p

d
c
u
F
c
e

4

i

p
m
u
t

A

s
D

R

ig. 3. Dissection of the canalis carpi (a); canalis ulnaris (b); canalis pisohama-
um (c).

he Lig pisohamatum, the Lig pisometacarpalis and the M. oppo-
ens digiti minimi while. To complete the medial wall Lindsey
t al. (1996) adds the M. flexor carpi ulnaris and the M. abductor
igiti minimi, while the lateral boundary is formed by the ten-
ons of the extrinsic flexors, the transverse carpal ligaments and
he hook of the os hamatum. The least one can point out is that
his is “unrealistically complicating” the wrist anatomy [45].

Studies related to muscular anomalies, neurological anoma-
ies; vascular anomalies and pathological findings, often
ecome difficult to understand because elementary knowledge
s ignored, complicated or transformed [18–20]. But we must
nd the confusion. Anatomists, orthopaedists, radiologists and
and surgeons must accept that there are three different tunnels
n the wrist:

the carpal tunnel deep under the main sheet of the retinaculum
flexorum and medial above;
the canalis ulnaris between two layers of the retinaculum
flexorum that respectively originate from the top of the os
pisiforme and from the top of the os triquetrum (e.g. bottom
of the os pisiforme) (Fig. 1). Both the canalis carpi (carpal
tunnel) and the canalis ulnaris (Guyon) are oriented in the
prolongation of the forearm (and the A., V., N. ulnaris). The
length of the canalis ulnaris equals the length of the proximal
row of the carpus. At its exit and the level of the distal row, a
fibrous arch formation indicates the lateral-proximal edge of
the ligament pisohamatum on top of the os pisiforme and the
hamulus;
this third tunnel is the canalis pisohamatum that allows the
N. ulnaris ramus profundus into the hypothenar. All three
tunnels are illustrated via dissection (Fig. 3).
It needs to be reminded that anatomically this canalis piso-
amatum is the logical site for neuropathic compression and this
as already stated in the 1950s and the 1960s [13,21].
ig. 4. Simplified model of the three tunnels for example, carpal, ulnar and
isohamatum.

A simplified drawing of the wrist will emphasise the three
ifferent canals/tunnels including the direction of the neurovas-
ular passage namely the canalis carpi (carpal tunnel) the canalis
lnaris (Guyon) and the canalis pisohamatum are presented in
ig. 4 allows for a last criticism: “There is no mention of the
analis pisohamatum in the Terminologia anatomica of the fed-
rative committee on anatomical terminology (FCAT 1998) [2]”.

. Conclusion

The canalis ulnaris (Guyon) is often forgotten or described
n an incomplete and/or erroneous manner.

The canalis ulnaris should not be confused with the canalis
isohamatum witch is another and third tunnel with other entrap-
ent possibilities. Ending the existing confusion between the

lnar- and the pisohamatum tunnel will increase the accuracy of
he ad hoc diagnosis.

cknowledgements

The authors have appreciated technical support of, H. Ghy-
elen and B. Allaerts and the information received from
r E. Barbaix.

eferences

[1] Murata K, Shih JT, et al. Causes of ulnar tunnel syndrome: a retrospective
study of 31 subjects. J Hand Surg [Am] 2003 Jul;28(4):647–51.

[2] Berkovitz B, Heimer L, Henkel C K, Ma T P, McNeal J E, Moore N A, et al.
editors. Terminologia Anatomica: International Anatomical Terminology
(Fcat). New York: Thieme Stuttgart; 1998.

[3] Salgeback S. Ulnar tunnel syndrome caused by anomalous muscles. Case
report. Scand J Plast Reconstr Surg 1977;11(3):255–8.

[4] Turner MS, Caird DM. Anomalous muscles and ulnar nerve compression
at the wrist. Hand 1977 Jun;9(2):140–2.

[5] Netscher D, Cohen V. Ulnar nerve compression at the wrist secondary to
anomalous muscles: a patient with a variant of abductor digiti minimi. Ann
Plast Surg 1997 Dec;39(6):647–51.

[6] Luethke R, Dellon AL. Accessory abductor digiti minimi muscle originat-

ing proximal to the wrist causing symptomatic ulnar nerve compression.
Ann Plast Surg 1992 Mar;28(3):307–8.

[7] Bozkurt MC, Tagil SM, et al. Anatomical variations as potential risk
factors for ulnar tunnel syndrome: a cadaveric study. Clin Anat 2005
May;18(4):274–80.



e & S

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

S. Provyn et al. / Scienc

[8] Sturzenegger M. Entrapment neuropathies of the arm. Schweiz Rundsch
Med Prax 2005 Jul 27;94(30–31):1161–5.

[9] Wang B, Zhang Z, et al. Clinical review of 39 cases of ulnar tunnel syn-
drome. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi 2005 Sep;19(9):
737–9.

10] Guyon F. Note on the anatomical condition affecting the underside
of the wrist not previously reported. 1861. J Hand Surg [Br] 2006
Apr;31(2):147–8.

11] Enna CD, Berghtholdt HT, et al. A study of surface and deep temperatures
along the course of the ulnar nerve in the pisohamate tunnel. Int J Lepr
Other Mycobact Dis 1974 Jan–Mar;42(1):43–7.

12] McFarlane RM, Mayer JR, et al. Further observations on the anatomy of
the ulnar nerve at the wrist. Hand 1976 Jun;8(2):115–7.

13] Hayes JR, Mulholland RC, et al. Compression of the deep palmar branch
of the ulnar nerve. Case report and anatomical study. J Bone Joint Surg Br
1969 Aug;51(3):469–72.

14] Lotem M, Gloobe H, et al. Fibrotic arch around the deep branch of the
ulnar nerve in the hand. Anatomical observations. Plast Reconstr Surg 1973
Nov;52(5):553–6.

15] De Vecchi J, Moller G. Carpal tunnel syndrome and syndrome of Guyon’s
space. Bol Soc Cir Urug 1959;30:275–8.

16] Shea JD, McClain EJ. Ulnar-nerve compression syndromes at and below
the wrist. J Bone Joint Surg Am 1969 Sep;51(6):1095–103.

17] Eckman PB, Perlstein G, et al. Ulnar neuropathy in bicycle riders. Arch
Neurol 1975 Feb;32(2):130–2.

18] Uriburu IJ, Morchio FJ, et al. Compression syndrome of the deep motor
branch of the ulnar nerve. (Piso-Hamate Hiatus syndrome). J Bone Joint
Surg Am 1976 Jan;58(1):145–7.

19] Kilgore Jr ES, Newmeyer 3rd WL. In favor of standing to do hand surgery.
J Hand Surg [Am] 1977 Jul;2(4):326–7.

20] Denman EE. The anatomy of the space of Guyon. Hand 1978
Feb;10(1):69–76.

21] Spinner RJ, Lins RE, et al. Compression of the medial half of the deep
branch of the ulnar nerve by an anomalous origin of the flexor digiti minimi.
A case report. J Bone Joint Surg Am 1996 Mar;78(3):427–30.

22] Pleet AB, Massey EW. Palmaris brevis sign in neuropathy of the deep
palmar branch of the ulnar nerve. Ann Neurol 1978 May;3(5):468–9.

23] Sunderland S. The anatomic foundation of peripheral nerve repair tech-
niques. Orthop Clin North Am 1981 Apr;12(2):245–66.

24] Razemon JP. The carpal tunnel syndrome (author’s transl). J Chir (Paris)
1982 Apr;119(4):283–94.

25] Weeks PM, Young VL. Ulnar artery thrombosis and ulnar nerve compres-
sion associated with an anomalous hypothenar muscle. Plast Reconstr Surg
1982 Jan;69(1):130–1.

26] Bonnel F, Vila RM. Anatomical study of the ulnar nerve in the hand. J Hand
Surg [Br] 1985 Jun;10(2):165–8.

27] Wu JS, Morris JD, et al. Ulnar neuropathy at the wrist: case report and
review of literature. Arch Phys Med Rehabil 1985 Nov;66(11):785–8.

28] Howard FM. Controversies in nerve entrapment syndromes in the forearm
and wrist. Orthop Clin North Am 1986 Jul;17(3):375–81.

29] Bergfield TG, Aulicino PL. Variation of the deep motor branch of the ulnar
nerve at the wrist. J Hand Surg [Am] 1988 May;13(3):368–9.

30] Dellon AL, Mackinnon SE. Anatomic investigations of nerves at the wrist:
II. Incidence of fibrous arch overlying motor branch of ulnar nerve. Ann
Plast Surg 1988 Jul;21(1):36–7.

31] Kuschner SH, Gelberman RH, et al. Ulnar nerve compression at the wrist.
J Hand Surg [Am] 1988 Jul;13(4):577–80.

32] Olney RK, Hanson M. AAEE case report #15: ulnar neuropathy at or distal
to the wrist. Muscle Nerve 1988 Aug;11(8):828–32.
33] Subin GD, Mallon WJ, et al. Diagnosis of ganglion in Guyon’s canal
by magnetic resonance imaging. J Hand Surg [Am] 1989 Jul;14(4):
640–3.

34] Dodds 3rd GA, Hale D, et al. Incidence of anatomic variants in Guyon’s
canal. J Hand Surg [Am] 1990 Mar;15(2):352–5.

[

[

ports 23 (2008) 61–65 65

35] Thurman RT, Jindal P, et al. Ulnar nerve compression in Guyon’s
canal caused by calcinosis in scleroderma. J Hand Surg [Am] 1991
Jul;16(4):739–41.

36] Zeiss J, Jakab E, et al. The ulnar tunnel at the wrist (Guyon’s
canal): normal MR anatomy and variants. AJR Am J Roentgenol 1992
May;158(5):1081–5.

37] Richards RS, Dowdy P, et al. Ulnar artery palmar to palmaris brevis: cadav-
eric study and three case reports. J Hand Surg [Am] 1993 Sep;18(5):888–92.

38] Sanudo JR, Mirapeix RM, et al. A rare anomaly of abductor digiti minimi.
J Anat 1993 Jun;182(Pt 3):439–42.

39] Cobb TK, Carmichael SW, et al. The ulnar neurovascular bundle at the
wrist. A technical note on endoscopic carpal tunnel release. J Hand Surg
[Br] 1994 Feb;19(1):24–6.

40] Konig PS, Hage JJ, et al. Variations of the ulnar nerve and ulnar
artery in Guyon’s canal: a cadaveric study. J Hand Surg [Am] 1994
Jul;19(4):617–22.

41] Pribyl CR, Moneim MS. Anomalous hand muscle found in the Guyon’s
canal at exploration for ulnar artery thrombosis. A case report. Clin Orthop
1994 Sep;(306):120–3.

42] Cobb TK, Carmichael SW, et al. Guyon’s canal revisited: an anatomic
study of the carpal ulnar neurovascular space. J Hand Surg [Am] 1996
Sep;21(5):861–9.

43] Gonzalez MH, Brown A, et al. The deep branch of the ulnar nerve in
Guyon’s canal: branching and innervation of the hypothenar muscles.
Orthopedics 1996 Jan;19(1):55–8.

44] Kang HJ, Yoo JH, et al. Ulnar nerve compression syndrome due to an
anomalous arch of the ulnar nerve piercing the flexor carpi ulnaris: a case
report. J Hand Surg [Am] 1996 Mar;21(2):277–8.

45] Lindsey JT, Watumull D. Anatomic study of the ulnar nerve and related
vascular anatomy at Guyon’s canal: a practical classification system. J Hand
Surg [Am] 1996 Jul;21(4):626–33.

46] Muller LP, Kreitner KF, et al. Traumatic thrombosis of the distal ulnar
artery (hypothenar hammer syndrome) in a golf player with an accessory
muscle loop around Guyon’s canal. Case report. Handchir Mikrochir Plast
Chir 1997 Jul;29(4):183–6.

47] Tyrdal S, Solheim LF, et al. Anomalous nerve anatomy at the wrist ? Ann
Chir Gynaecol 1997;86(1):79–83.

48] Koch H, Haas F, et al. Ulnar nerve compression in Guyon’s canal due to a
haemangioma of the ulnar artery. J Hand Surg [Br] 1998 Apr;23(2):242–4.

49] Netscher DT, Cohen V. Ulnar nerve entrapment at the wrist: cases from a
hand surgery practice. South Med J 1998 May;91(5):451–6.

50] Kothari MJ. Ulnar neuropathy at the wrist. Neurol Clin 1999
Aug;17(3):463–76, vi.

51] De Maeseneer M, Van Roy P, et al. Normal MR imaging findings of
the midhand and fingers with anatomic correlation. Eur J Radiol 2005
Dec;56(3):278–85.

52] Merle D’aubigne R, Tubiana R. Surgical restoration of hand. Rev Prat 1956
Dec 11;6(32):3561–4.

53] Forshell KP, Hagstrom P. Distal ulnar nerve compression caused by gan-
glion formation in the loge de Guyon. Case report. Scand J Plast Reconstr
Surg 1975;9(1):77–9.

54] Gross MS, Gelberman RH. The anatomy of the distal ulnar tunnel. Clin
Orthop 1985 Jun;(196):238–47.

55] Moneim MS. Ulnar nerve compression at the wrist. Ulnar tunnel syndrome.
Hand Clin 1992 May;8(2):337–44.

56] Zeiss J, Jakab E. MR demonstration of an anomalous muscle in a patient
with coexistent carpal and ulnar tunnel syndrome. Case report and literature
summary. Clin Imaging 1995 Apr-Jun;19(2):102–5. Review.

57] Olave E, Del Sol M, et al. The ulnar tunnel: a rare disposition of its contents.

J Anat 1997 Nov;191(Pt 4):615–6.

58] Balogh B, Valencak J, et al. The nerve of Henle: an anatomic and immuno-
histochemical study. J Hand Surg [Am] 1999 Sep;24(5):1103–8.

59] Moutet F, Forli A, et al. Pulley rupture and reconstruction in rock climbers.
Tech Hand Up Extrem Surg 2004 Sep;8(3):149–55.


	The hazards of the neurovascular passage in the wrist
	Introduction
	Material and methods
	Results and discussion
	Dissection
	Bibliographic search

	Conclusion
	Acknowledgements
	References


