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DORSAL CUTANEOUS BRANCH OF ULNAR NERVE

AN APPRAISAL ON THE ANATOMY, INJURIES AND APPLICATION OF
CONDUCTION VELOCITY STUDIES IN DIAGNOSIS

SOLANGE G GARIBALDI *, ANAMARLI NUCCI **

ABSTRACT - Classical textbooks and recent publications about the anatomy of the dorsal cutaneous branch of
the ulnar nerve are revisited and correlated with methods of measurement of its conduction velocity, in order to
evaluate the indications and limitations of the procedure. Etiology and pathogenesis of isolated lesions of this
nerve branch are discussed.
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Ramo dorsal do nervo ulnar: avaliagao sobre a anatomia, neuropatias e utilidade do exame da velocidade
de condugéo para diagndstico

RESUMO - O conhecimento da anatomia normal de um nervo e de suas variantes tem importantes implicacdes

na indicagé&o, realizagéo e interpretacéo do exame neurofisiologico do mesmo. Apresentamos avaliagdo sobre

aspectos anatdmicos classicos e recentes sobre o ramo dorsal do nervo ulnar. Correlacionamos marcas anatdmica
ao método de medida da sua velocidade de conducéo e discutimos causas e mecanismos patogénicos das lesoe
deste ramo nervoso.

PALAVRAS - CHAVE: ramo dorsal do nervo ulnar, anatomia, velocidade de condug&o nervosa, neuropatia
periférica, neuropatia por algemas, paralisia ap6s movimentos repetitivos.

In order to correctly interpret the results of conduction velocity studies of a particular nerve,
itis mandatory to know its anatomy, the most frequent territory of innervation, anatomical variants
and their frequency. In this paper we review the above items regarding the dorsal cutaneous branch
of the ulnar nerve (DCU).

DCU provides all sensory modalities of the medial portion of the dorsal aspect of the hand
and the dorsal surfaces of the proximal and medial phalanges of the fifth and fourtA. fiftgers
remainder of the dorsum of the hand is innervated by the superficial radidl Maniability in this
distribution has been documem&dDCU and superficial radial nereenduction velocities have
been employed in the investigation of the detailed innervation pattern of the fingers, and a sensory
map was proposédAccumulation of data on DCU anatomy and on the innervation of the dorsum of
the hand is useful to devise an appropriate sampling strategy of the nerves of interest. This must be
programmed before and during testing, so that results may help to decide between normality,
anatomical variants and disease.

Several authofs! studied DCU electrophysiology. Among them, Jataned Kim et af.
proposed similar techniques to measure DCU conduction velocity. Two publications are available
from our countr{?!3 Both have studied reference values, but the techniques employed were different.
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We here review the anatomy of DCU, discussing its territory of innervation and anatomical
landmarks, thus providing theoretical basis for conduction velocity studies. Causes and mechanisms
of DCU injuries are revisited and application of its conduction velocity in diagnosis is emphasized.

ANATOMY AND ELECTROPHYSIOLOGY

Dorsal cutaneous nerve of the h#frmtt DCU is one of the terminal rami of the ulnar nét¥e
Ulnar nerve fibers derive from the eighth cervical and first thoracic roots, in the majority of cases,
but it may be formed solely from the eighth cervical or by seventh and eighth cervicdl Nertge
fibers pass to the medial cord of brachial plexus and are individualized as ulnar nerve in the axilla.
In the upper arm, the ulnar nerve is in relation to major vessels and gives branches only in the
proximal forearrf418

Intraneural topography of fibers to various branches of the ulnar nerve was first studied by
Sunderlantt who could trace DCU fibers from some centimeters above the humeral epicondylar
line to two centimeters below the ulnar styloid process. He observed a relatively precise localization
of DCU fibers in the ulnar trunk, emphasizing their long independent intraneural course just to the
take-off as a terminal ramus. Jabaley ét hhd the same experience based in own dissections. They
concluded that “DCU and ulnar nerve are two separate nerves traveling within a common epineural
conduit while still retaining their autonomy”.

The DCU leaves the main ulnar nerve at about the junction of the medial and distal thirds of
the forearm, according to classical textbdéks. Rarely, DCU may leave the ulnar trunk just below
the medial humeral epicondyle (Poirier and Chaapyd Sunderlantf), having a subcutaneous
coursé®. Like the main ulnar nerve, DCU is positioned between the ulnar bone diekdrecarpi
ulnaris muscle, covered by its muscular portion. At the level of its tendon, DCU is situated postero-
medially. DCU leaves the ulnar nerve, piercing the antebrachial fascia, 4,8 to 10,0 cm above the
ulnar styloid proces§'®°or a mean distance of 8,3 cm (SD=2,4) from the proximal border of
pisiform boné’, taking a posterior direction. These measures are important references for placing
stimulating electrodes.

DCU then courses around the ulnar styloid process medially and dorsally and, at the fifth
metacarpal joint (2 cfhor 3 cni distally to the ulnar styloid process), it gives off tW822or
threé>2*main branches. Alexandre and Martifdissected thirty hands and found both types of
branching in a proportion of 2:1 respectively for two and three rami. In hands with two main branches,
lateral and medial, there is a secondary division in the lateral afinese data are the rationale for
the location of the recording electrodes. The active electrode may be positioned either along the fifth
metacarpal borieor between the fourth and fifth metacarp&tdand the reference electrode is
placed 3 cm distalfy 13

The dorsum of the hand may be innervated entirely by the superficial radiaf @erie a
case of DCU agenestsDCU was also found to be absent in one out of 24 dissected upper
extremitie®”. Alternatively the posterior or the lateral cutaneous nerves of the forearm may extend
further distally than usuglmodifying the standard pattern of innervation. Variability in dorsal hand
innervation may be caused also by communicating branches which may be either ulnar-radial or
ulnar-ulnar. A DCU to radial branch in the dorsum of the hand is less frequent (3/30) than radial to
DCU (23/30j. Anastomosis between the superficial radial nerve and DCU was found ihalid6
3/20 hand8. Complete absence of anastomosis is also possible, as shown by 4/30 anatomical
specimens The anatomical variants mentioned above may be responsible for low amplitude or
absence of response in the conduction velocity test, thus predisposing to wrong physiological
diagnosi¥. A paired conduction velocity examination between DCU and superficial radial nerve
should help avoid misinterpretatfon

Kaplart® described a peculiar pattern of branching of DCU proximal to its division in the dorsum
of the hand and distally joining the volar sensory branch of ulnar nerve. As the pisiform bone and the
tendon insertion of thigexor carpi ulnarisare very near this anastomosis, a neural injury may occur in
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fractures of the pisiform or in surgical procedures in the area. Poirier and CGigaugs{inderlantf]

had noted a similar anatomical anastomosis. In 1/50 hands studied anatomically by Bonnet®and Vila
there was communication between DCU and the ulnar proper palmar digital nerve of the fifth finger.
This anomalous branch of DCU has been designated as Kaplan’s anastomosis and it may join the
superficial” or the deep rarfiof the ulnar nerve. In 1/25 hands Kaplan's anastomosis left the DCU
medially and about 2,5 centimeters proximal the ulnar styloid process, providing innervation to the
radiocarpal joint, thabductor digiti minimmuscle, and the fifth carpometacarpal jint

DCU NEUROPATHY

DCU nerve lesion is unusual compared with the more frequent ulnar nerve injuries at the
elbow, near the ventral wrist or the pa#fnDCU is vulnerable to laceration, blunt trauma or iatrogenic
injury due its superficial situation. However, comparison between the frequency of isolated neuropathy
of DCU and that of the superficial radial nerve showed that DCU is relatively more prétected

Neuropathy of DCU was first reported by Stopférd922) in two patients as a result of
compression by tight wrist watches. De Wulf and Razéhuatied attention to possible damage of
DCU after resection of the distal end of the ulna; they found 16 DCU neuropathies among 95 cases
obtained from two series in the French literature.

Spinnet showed that painful neuromas of DCU may occur after laceration of the dorsal aspect
of the hand. He also observed that the nerve may be chronically damaged in left-handed persons as they
write with the wrist in flexion and the ulnar dorsum of the hand against a hard surface.

McCarthy and Nalebuff found at a surgical procedure an anomalous branch of DCU, an
example of Kaplan’s anastomosis. It passed medially the pisiform bone and was compressed by the
flexor carpi ulnaristendon. There was chronic pain and functional restriction of the hand.
Decompression of this branch had excellent clinical result.

Lucas® described three cases of DCU nerve lesion related to cystic proliferative synovitis in
the ulnar side of the wrist or the radio-ulnar distal joint. Inflammation and stretching of DCU were
the suspected pathogenetic mechanisms and clinical improvement occurred after excision of the
offending masses.

Wertsch* described an occupational neuropathy, “pricer palsy”, due to a combination of flexor
position of the wrist and fast repetitive pronation of the forearm performed in front of a code-
reading machine. In this circumstance, the DCU was injured against the distal ulnar bone.

Henderson et & .reported on the first isolated DCU neuropathy caused by handcuffs. Similarly
caused lesions are more frequent in the superficial radial nerve, and may also affect the median or
the ulnar nervé& The distribution of lesions may differ in the right and left sides of the same
patient®?’. Isolated injury of DCU in the right hand of a patient was associated with a superficial
radial nerve lesion in his left halidin another case, injuries of the superficial radial nerve and of
DCU occurred in the same h&n®CU lesion was thought to be due to pressure against the ulnar
bone or the tendinous portion of thexor carpiulnaris musclé®.

Chiu*® wrote about another interesting DCU neuropathy in a young trainee of karate. In this
case the dorsal ulnar digital nerve for the fifth finger was damaged, presumably by the blows of the
medial aspect of the hand against the hard surfaces characteristic of this sport.

USEFULNESS OF DCU CONDUCTION VELOCITY STUDIES

Routine ulnar electroneuromyography in the majority of laboratories does not yet include
studies of DCU nerve conduction velocity. However, this sort of study can prove particularly useful
in patients in whom an exclusive injury of DCU is clinically suspected. As DCU is relatively distant
from other ulnar rami, it may be damaged separately from the ulnar nerve from its take-off down to
its terminal branches. In these cases, conventional ulnar electroneuromyography must be normal.
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In the patients of Henderson ef%and of Sheean and Mofisexamination of conduction
velocity revealed inexcitability of DCU, i.e., no sensitive action potential (SAP) could be recorded
in the affected hand. In contrast, SAP within normal values was recorded on the healthy side. Case
2 of Hoffmann et ai.presented a low amplitude of DCU SAP and no response of the superficial
radial nerve. The interpretation that both nerves were affected was possible because the study was
paired.

In the patient with pricer paldya prolonged latency and 40% reduction in amplitude of DCU
SAP was observed in the symptomatic hand when compared with the asymptomatic side. These
abnormalities disappeared in a further exam, after neurolysis of DCU.

In cases of ulnar nerve lesion or entrapment in the distal arm, at the elbow or in the forearm
DCU fibers may be injured totally or partiglyThus, examination of the conduction velocity of
DCU may provide good complementary information in the electroneuromyographic analysis of
ulnar nerve palsies. Reduction in amplitude or absence of DCU SAP may give indications about the
severity and intraneural topography of the ulnar axonal loss, as long as anomalous innervation of the
hand has been considered and deemed unlikely by stimulation of the superficiaP rautial
musculocutaneotisierves. Conversely, SAP parameters and conduction velocity within normal
reference values are highly suggestive of integrity of DCU fibebm the other hand, a normal
SAP associated with any neurophysiological features of denervation in the ulnar territory should be
diagnosed as partial ulnar pafsy

In addition, patients may express symptoms and signs in DCU territory, associated with more
widespread peripheral neuropathy, as occurs in mononeuropathy multiplex or polyneuropathies. In
these patients, DCU conduction velocity together with other nerve conduction velocity samples
may aid in the diagnosis. DCU biopsy has been proposed and may be also helpful in cases of
hanseniasfé.

REFERENCES

1. Testut L, Latarjet A. Nervios raquideos. In: Tratado de anatomia humana. 9Ed. Barcelona: Salvat, 1959:197-356.

Spinner M. The ulnar nerve. In Injuries to the major branches of peripheral nerves of the forearm. 2Ed. Philadelphia: WB

Saunders, 1978:230-266.

Alexandre JH, Martinon F. Innervation de la face dorsale des doigts. Ann Chir 1974;28:281-287.

Dankmeijer J, Waltman JM. Sur l'innervation de la face dorsale des doigts humains. Acta Anat (Basel) 1950;10:377-384.

Laroy V, Spans F, Reulen J. The sensory innervation pattern of the fingers. J Neurol 1998;245:294-298.

Jabre JF. Ulnar nerve lesions at the wrist: new technique for recording the sensory dorsal branch of the nerve. Neurology

1980;30:873-876.

Kim DJ, Kalantri A, Guha S, Wainapel SF. Dorsal cutaneous ulnar nerve conduction: diagnostic aid in ulnar neuropathy.

Arch Neurol 1981;38:321-322.

8. Hoffman MD, Mitz M, Luisi M, Melville BR. Paired study of the dorsal cutaneous ulnar and superficial radial sensory
nerves. Arch Phys Med Rehabil 1988;69:591-594.

9. Peterson AR, Giuliani MJ, McHugh M, Shipe CC. Variations in dorsomedial hand innervation: Electrodiagnostic implications.
Arch Neurol 1992;49:870-873.

10. Beattie JR, Ross MA. Electrophysiologic assessment of the dorsal ulnar cutaneous nerve reveals anatomic variation (medial
location) is common. Muscle Nerve 1993;16:1094.

11. Venkatesh S, Kothari MJ, Preston DC. The limitations of the dorsal ulnar cutaneous sensory response in patients with ulnar
neuropathy at the elbow. Muscle Nerve 1995;18:345-347.

12. Oliveira ALCRD. Estudo do potencial de acéo sensitivo do ramo cutaneo dorsal do ulnar e dos nervos mediano, ulnar em
uma populacéo normal. Tese de Mestrado. Faculdade de Medicina USP-Ribeirdo Preto. Ribeirdo Preto, 1995.

13. Garibaldi SG. Conducéo nervosa do ramo dorsal do nervo ulnar: valores de referéncia. Tese de Mestrado. Faculdade de
Medicina UNICAMP. Campinas, 1996.

14. Sunderland S. The ulnar nerve. Anatomical and physiological features. In nerves and nerve injuries. 2Ed. Edinburg: Churchill
Livingstone, 1978:728-749.

15. Gray H. Sistema nervoso periférico. In Goss CM (ed). Gray anatomia. 29Ed. Rio de Janeiro: Guanabara Koogan, 1977:741-848.

16. Jabaley ME, Wallace WH, Heckler FR. Internal topography of major nerves of the forearm and hand: a current view. J
Hand Surg 1980;5A:1-18.

17. Poirier P, Charpy A, Cunéo B. Nerfs rachidiens. In Abrégé d’ anatomie. Paris: Masson, 1908:970-1039.

18. Kaplan EB, Spinner M. Normal and anomalous innervation patterns in the upper extremity. In Omer GE, Spinner M (eds).
Management of peripheral nerve problems. Philadelphia: WB Saunders, 1980:75-99.

19. Kaplan EB. Variation of the ulnar nerve at the wrist. Bull Hosp Joint Dis 1963;24:85-88.

oukw N

N



Arg Neuropsiquiatr 2000;58(3-A) 641

Botte MJ, Cohen MS, Lavernia CJ, Schroeder HP, Gellman H, Zinberg EM. The dorsal branch of the ulnar nerve: an
anatomic study. J Hand Surg 1990;5A:603-607.

Fischer L, Neidhardt JH, Comtet JJ, Morin A, Autissier JM. Note sur I' anatomie chirurgicale de la branche cutanée dorsale
du nerf cubital. Lyon Med 1970;146:266-270.

. Chiarugi G. Plesso brachiale. In Anatomia dell’ uomo. 2Ed. Milano: Societa Editrice Libraria, 1921:548-587.

Greene TL, Steichen JB. Digital nerve grafting using the dorsal sensory branch of the ulnar nerve. J Hand Surg 1985;10B:37-4
Learmonth JR. A variation in the distribution of the radial branch of the musculo-spiral nerve. J Anat 1919;53:371-372.

. Auerbach DM, Collins ED, Kunkle KL, Monsanto EH. The radial sensory nerve: an anatomic study. Clin Orthop Rel Res

1994;308:241-249.
Bonnel F, Vila RM. Anatomical study of the ulnar nerve in the hand. J Hand Surg 1985;10B:165-168.

. Wulle C. Die Kaplan Anastomosis am Kleinfinger. Handchir Mikrochir Plast Chir 1988;20:285-287.

Hoogbergen MM, Kauer JMG. An unusual ulnar nerve - median nerve communicating branch. J Anat 1992;181:513-516.
Dawson DM, Hallet M, Millender LH. Ulnar nerve entrapment at the wrist. In Entrapment neuropathies. Boston: Little
Brown, 1983:123-140.

. Stopford JSB. Neuritis produced by a wristlet watch. Lancet 1922;1:993-994.

De Wulf A, Razemon JP. Les séquelles des fractures du poignet. Acta Orthop Belg 1968;34:118-119.

McCarthy RE, Nabeluff EA. Anomalous volar branch of the dorsal cutaneous ulnar nerve: a case report. J Hand Surg
1980;5A:19-20.

Lucas GL. Irritative neuritis of the dorsal sensory branch of the ulnar nerve from underlying ganglion. Clin Orthop Rel Res
1984;186:216-219.

. Wertsch JJ. Pricer palsy [letter]. N Engl J Med 1985;312:1645.

Henderson M, Robinson LR, James A. Dorsal ulnar cutaneous handcuff neuropathy. Muscle Nerve 1991;14:905-906.

. Stone DA, Laureano R. Handcuff neuropathies. Neurology 1991;41:145-147.

. Scott TF, Yager JG, Gross JA. Handcuff neuropathy revisited. Muscle Nerve 1989;12:219-220.

. Sheean G, Morris JGL. Handcuff neuropathy involving the dorsal ulnar cutaneous nerve [letter]. Muscle Nerve 1993;16:325.
. Chiu DTW. “Karate Kid” finger. Plast Reconstr Surg 1993;91:362-364.

. Chimelli L, Freitas M, Nascimento O. Value of nerve biopsy in the diagnosis and follow-up of leprosy: the role of vascular

lesions and usefulness of nerve studies in the detection of persistent bacilli. J Neurol 1997;244:318-323.
Freitas MRG, Nascimento OJM, Drago MJ, Freitas AR, Hahn MD. Paralisia do nervo ulnar na lepra sem altera¢es
cutaneas: biépsia do ramo superficial do nervo ulnar na méao. Arg Neuropsiquiatr 1998;56:585-594.



