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Objective: The anatomical variations of the extensor carpi ulnaris (ECU) muscle can cause a func-
tional impairment of the wrist and the little finger. The aim of this study was to determine the num-
ber, thickness and type of accessory tendon arising from the ECU. 
Methods: The presence of an accessory tendinous slip from the ECU muscle was examined in terms
of gross appearance, size, shape, thickness, location and distribution in 54 cadaveric forearms. 
Results: The accessory slips arising from the ECU muscle were observed in three specimens (5.6%)
(two left, one right). These slips ran to the ulnar side of the extensor digiti minimi tendon, originated
from the head of the ECU, and ended on the extensor apparatus of the fifth finger. The mean width
of the tendinous slips was 1.4±0.01 mm. 
Conclusion: This anatomic variation of the ECU should be considered in diagnostic and surgical pro-
cedures involving the dorsum of the hand. Its clinical importance in the treatment of tenosynovitis and
subluxation of joints is also stressed. 
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Classically, the fibers of the extensor carpi ulnaris
(ECU) muscle continue with a tendon above the wrist.
The tendon passes behind the lower end of the ulna in
an osteofibrous sheath which runs through an osseous
groove between the head of the ulna and its articular
process.[1-3] The tendon then inserts onto the medial
process of the 5th metacarpal and lies in the 6th com-
partment formed by duplication of the antebrachial
fascia inserted onto the osseous groove.[4] The extensor
retinaculum passes above the five dorsal compartments
and the ECU tendon like a bridge. Allowing both
pronation and supination, the retinaculum inserts onto
the triquetrum and pisiform bones but not to the infe-
rior ulna.[1,5,6] A fascial sling, the linea jugata, prevents

ECU tendon subluxations during full supination. As
the retinaculum prevents subluxation the tendon is in
full pronation. In supination, the ECU is stable in the
6th compartment. 

These anatomical features play an important role in
maintaining ECU stability in the osteofibrous groove.
On the other hand, these structures restrict ECU ten-
don movement and produce stress during pronation
and supination of the wrist.[1,5,6] During pronation, the
ECU tendon rests on the medial side of the ulnar head
and stabilizes the wrist. When the forearm is supinat-
ed, the ECU tendon is exposed to maximal traction.
These changes in the anatomical position explain the
onset of traumatic injury to the ECU retinaculum,
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especially in tennis and golf players who constantly
change the angle of their wrists.[7-9] As indicated above,
it is evident that once the osteofibrous sheath ruptures
or is detached from the ulna, the ECU tendon can sub-
luxate or dislocate within and slide under the intact
dorsal retinaculum.[1,3,7,10-12]

The anatomic variations and prevalence of the
extensor muscle tendons have been documented in
various clinical and anatomical studies.[13-17]

Nevertheless, only a few of these have examined an
accessory tendon arising from the ECU in detail.
Anomalous tendon slips are possible predisposing fac-
tors in ECU problems of the wrist.[11] Therefore, we
studied the arrangements of the accessory tendon(s) of
the ECU on the dorsum of the hand. An extra exten-
sor tendon to the fingers might cause persistence of the
extensor carpi ulnaris syndrome. The anatomic varia-
tions can facilitate dislocation and tendinopathy of the
ECU and can also cause functional impairment of the
wrist and the little finger.[1,18,19]

The aim of this study was to determine the number,
thickness and type of accessory tendon arising from the
ECU as it may be used as a provocative tissue in the
treatment of tenosynovitis and subluxation of the joint. 

Materials and methods
Randomly selected adult upper extremities (left and
right sides of 24 cadavers and 6 isolated right speci-
mens) of fifty-four Anatolian male cadaver specimens,
aged between 38 and 87, were preserved in 10% for-
malin and studied. The wrists and hands of the cadav-
ers were carefully examined to be sure that they
showed no signs of trauma, deformities and significant
volume loss. The hands were dissected from the level
of the third distal end of the forearm to the middle

phalanx of the fingers. After the removal of the skin
and a careful dissection of the superficial fascia on the
back of each hand, the extensor retinaculum was divid-
ed longitudinally to expose the ECU tendons.
Microdissection was performed under a loop at origi-
nal magnification (3.5x to 6x). Specimens were exam-
ined for the presence of accessory slip arising from the
ECU tendon as well as gross appearance, size, shape,
thickness, location and distribution in the neutral posi-
tion of the dorsum of the hand. The slips were classi-
fied into types A, B, and C depending on their anatom-
ical analysis by Nakashima[1] in 1993. Allende and Le
Viet’s tendon type classification was also utilized.[11]

Measurements for this study were recorded by a digi-
tal ruler micrometer caliper of 0.01 mm. The Mann-
Whitney U test was used for statistical comparison of
the values obtained from the right and left side of the
slips. P values of <0.05 was considered to be significant.
The dissection was approved by a suitably constituted
ethics committee of the institution within which the
work was undertaken, and the study conforms to the
Declaration of Helsinki, 1964. 

Results
Three (two left, one right) (5.6%) accessory tendinous
slips arising from the ECU were observed. These
tendinous slips ran to the ulnar side of the extensor
digiti minimi (DM) and ended on the extensor appara-
tus of the 5th finger. The mean width of the tendinous
slips was 1.4±0.01 mm. All accessory slips arose from
the ECU with an insertion in the 5th metacarpal bone
(Fig. 1). 

Accessory slips were classified into types A, B, C
according to their insertion point on the 5th metacarpal
bone by Nakashima in 1993.[1] Type A slips arise from
the ECU with an insertion on the base of the 5th

Fig. 1. (a, b) The accessory tendinous slip is shown with an arrow. (b) It is seen that the slip arises from the extensor carpi ulnaris tendon after
the sixth compartment was dissected. ER: Extensor retinaculum, DM: extensor digiti minimi tendon, ECU: extensor carpi ulnaris tendon,
5th: fifth digit, arrow: accessory tendinous slip. [Color figure can be viewed in the online issue, which is available at www.aott.org.tr]

(a) (b)
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metacarpal bone. Type B arose from the ECU with an
insertion on the midsection of the 5th metacarpal bone
and Type C had an insertion on the head of the 5th
metacarpal bone. According to this classification, all
cases in this study were Type C. 

Discussion
Tendons attached to the 5th finger have previously
been recognized in clinical and anatomical studies in
terms of their variation, arrangement and incidence.
Nevertheless, during dissection, it has been observed
that the pattern of the extensor tendons of the hand
was not as simple as previously reported by many
authors.[13,17,20-22] The prevalence of an accessory tendi-
nous slip arising from the ECU was given as 10 to 34%
in literature.[1,20] However, most of research reported
has been carried out on the Japanese population, with
only one study on a European population.[20] The pos-
sible clinical significance of an anomalous ECU tendon
slip was first described by Barfred and Adamsen[10] in
1986. They suggested that an accessory tendinous slip
arising from the ECU muscle may cause functional
impairment of the wrist and little finger. Pulling of this
slip facilitates extension of the little finger. The exis-
tence of an anomalous tendon slip was considered to
make medical treatment less effective. 

In a 2005 study on 27 surgically treated patients
with ECU tendon lesions, Allende and Le Viet[11]

described two patterns of anomalous tendon slips
between the ECU and the DM found in 7 patients. In
the first type, the tendon began proximal to the ECU
osteofibrous sheath, passed under it and perforated the
wall between the 5th and the 6th compartments to join
the DM. In the second type, the tendon slip began
under the ECU osteofibrous sheath, perforated the
wall between the sixth and fifth compartments and
joined the ulnar border of the DM tendon (14.8%).
Our results were compatible with Allende and Le
Viet’s second pattern although we observed this pat-
tern in only 5.6% of patients (Table 1). 

Nakashima[1] observed and classified 82 accessory
tendon slips arising from the ECU muscle among 240
upper limbs (34.2%). Classification was made into
three types according to the insertion point of the main
tendon to the 5th metacarpal bone on; the base (Type
A, 29.6%), the mid-portion (Type B, 2.5%), or the
head (Type C, 1.7%). The accessory tendinous slip
patterns in our study were similar to Type C (Table 1).

The average width of the slips was found to be
1.53±0.37 mm by Nakashima[1] and 1 mm by Barfred

and Adamsen.[10] The average width in our study was
1.4±0.01mm (Table 2). 

Type C accessory slips have major clinical signifi-
cance because this type may weaken the function of the
wrist and little finger. Particularly, supination of the
wrist may be blocked. The pain felt during supination
and pronation on the ulnar side of the hand can be an
indication of an accessory tendinous slip. Additionally,
this tendinous slip can be used as a tendon graft in
hand surgery and may be preferred for the repair of
tendon deficit in the distal and proximal interpha-
langeal joint.[15,23]

In this study, results demonstrated that the accesso-
ry slips arise from the ECU with an insertion on the
5th metacarpal bone. Additional studies into the pres-
ence of accessory tendon slips arising from the ECU in
more populations are necessary. 

In conclusion, anatomical variations of the ECU
may affect diagnostic and surgical procedures involv-
ing the dorsum of the hand, especially in the surgical
treatment indicated in ECU tenosynovitis or
tendinopathy. During surgical treatment of the ECU
the surgeon must be aware of accessory tendinous slips
and are recommended to avoid excising the accessory
tendinous slips in order to prevent postoperative com-
plications and complaints.[11,15,19] It should be considered
that the accessory slip may cause the persistence of
extensor carpi ulnaris lesions, and its removal may
decrease the risk of recurrence. 

Conflicts of Interest: No conflicts declared.

Type A (%) Type B (%) Type C (%)

Nakashima[1] 29.5 2.5 1.7

Allende and Le Viet[11] - - 14.8

P›nar et al. - - 5.6

Table 1. The prevalence of an accessory tendinous slip arising
from the ECU tendon.

Width (mm)

Nakashima[1] 1.53±0.37

Barfred and Adamsen[10] 1

P›nar et al. 1.4±0.01

Table 2. The average width of the accessory tendinous slip aris-
ing from the ECU tendon.
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