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CASE REPORT

Digital nerve reconstruction by multiple Y-shaped
nerve grafts at the metacarpophalangeal joint level
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Summary Digital nerve injuries are common; injuries of the common digital nerves are less
frequent than those involving the proper digital nerves.

Traditional techniques used to reconstruct peripheral nerves are: direct suture, autologous
nerve grafts, autologous vein grafts, vascularised nerve graft and alloplastic nerve grafts.
Autologous nerve grafts remain the most common conduits for segmental defects.

Difficulties can arise when attempting to repair complex nerve gaps, particularly when
joining the proximal stump of the common digital nerve with two distal stumps of proper
digital nerves as in lesions involving the web space. We present below a case of such a lesion.

We describe the use of the lateral antebrachial cutaneous nerve (LABCN) as donor nerve, by
exploiting its natural branchings.
ª 2008 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by
Elsevier Ltd. All rights reserved.
Case report

A 23-year-old right-handed man presented to the A&E
department after sustaining a circular saw injury at the
level of the distal palmar crease of the right hand, with
severe soft tissue damage. Clinical assessment revealed
a flexor tendon injury to the index and middle finger.
Sensation was absent from both the ulnar and radial aspect
of the 2nd, 3rd, 4th and 5th fingers. Complete division of
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(F. Schonauer).
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flexor digitorum superficialis (FDS) and flexor digitorum
profundus (FDP) of the 2nd and 3rd finger along with com-
plete division of eight digital nerves of the finger from
the 2nd to the 5th were detected.

Exploration was carried out, under general anaesthetic,
by extended zig-zag incisions. Flexor tendons of both the
index and middle fingers were exposed and repaired using
the modified Kessler technique using 3/0 Ethibond core and
5/0 Ethilon epitendinous sutures.

The ulnar proper digital nerve of the fifth finger and the
radial proper digital nerve of the second finger were
repaired without tension by end-to-end approximation
using 9/0 Ethilon epineural sutures.
tiveandAestheticSurgeons.PublishedbyElsevierLtd.All rightsreserved.
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Figure 2 LABCN harvesting.
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The common digital nerves of the 2nd, 3rd and 4th web
spaces appeared to be 100% divided at the level of their
bifurcation. After debridement, nerve gaps of the three
web spaces needed graft reconstruction (Figure 1).1 A ho-
molateral lateral antebrachial cutaneous nerve (LABCN)
graft was then harvested, including two bifurcations at dif-
ferent levels (Figure 2). The nerve graft was divided into
four segments: two linear segments were used as a V-
shaped graft to recreate the natural bifurcated configura-
tion of the common digital nerve at the second web space.
The proximal stump of each segment was sutured to the
proximal stump of the 2nd common digital nerve. Their dis-
tal stumps were separately sutured to the distal stumps of
the ulnar proper digital nerve of the second finger and the
radial proper digital nerve of the third finger. Further, two
nerve graft segments, Y-shaped, were used to bridge the
nerve gaps in the third and fourth web spaces. Ethilon epi-
neural sutures (9/0) were used under microscope magnifi-
cation. The proximal stump of each Y-shaped graft was
sutured to the stump of the common digital nerve at the
level of the third and fourth web spaces while the distal
stumps of the Y-grafts were sutured to their respective
proper digital nerve (Figures 3 and 4).

The wound was closed using 5/0 Ethilon sutures. Tetanus
prophylaxis and metronidazole and penicillin G antibiotics
were administered; the hand was elevated and splinted.

Results

No intraoperative complications were recorded. A rehabil-
itation scheme was followed for 10 weeks.

At the 12-month follow up, a full range of movement was
obtained.

Evaluation of function was based on the Medical
Research Council (MRC) classification for sensory recovery.2

The two-point discrimination (2PD) test with a Disk-crimi-
nator was performed: sensation recovery was good for all
fingers and classified as S3þ (Figure 5).
Figure 1 Multiple nerve defects after debridement.

Figure 3 Scheme of LABCN graft preparation: section A
includes the proximal bifurcation, section B and C share the
same linear pattern and section D includes the distal bifurca-
tion. CDN, common digital nerve; RDN, radial digital nerve;
UDN, ulnar digital nerve.



Figure 4 Reconstruction of bifurcations of the common
digital nerves.
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Discussion

In this case we needed to recreate the Y-shaped configu-
ration of three common digital nerves lying at the web
space level: we used two Y-shaped nerve grafts and one
paired V-shaped nerve graft.

Y-shaped grafts have been described in the literature as
a way to reconstruct the normal anatomy of several struc-
tures. In 1991 Stevanovic3 reported that, in avulsion injuries
involving the thumb, the survival rate of the replanted digits
Figure 5 Twelve-month follow up with two-point discrimina-
tion test values.
was improved by using Y-shaped vein grafts as a source of ar-
terial circulation to restore continuity between two digital
arteries and the princeps pollicis artery.

In 1992, Zhao4 employed Y-shaped silicone tubes for
nerve regeneration in the rat tibial/peroneal nerve experi-
mental model, obtaining recovery of about 90% of the
tetanic force after electric stimulation.

Tos5 used muscle-vein-combined Y-shaped conduits in
the median/ulnar rat model achieving a good nervous
recovery.

The use of Y-shaped nerve grafts in digital nerve
reconstruction has previously been reported only by Tenny
and Lewis6 who, in a series of 40 consecutive patients
suffering from hand injuries, described three cases in which
Y-grafts were used to bridge the common digital nerve to
the proper digital nerves.

When compared to the classical use of paired V-shaped
nerve grafts, Y-shaped nerve grafts have two major advan-
tages: they minimise the presence of suture material at the
proximal anastomotic site and allow the regenerated nerve
fibres to grow along the Y-shaped structure of the graft.

Donor selection for nerve graft depends on the ease of
harvesting and on post surgical morbidity.

Donor nerves for peripheral nerve reconstruction
include: the sural nerve, medial antebrachial cutaneous
nerve (MABCN) and LABCN of the forearm, the superficial
branch of the radial nerve and terminal sensitive branches
of the posterior interosseous nerve.

The MABCN can provide up to a 10 cm graft. The resul-
tant sensory deficit lies along the medial aspect of the
mid-forearm.7 The MABCN has also been reported as a donor
graft for repair of facial nerve defects.8

Higgins9 provided criteria for the selection of donor sites
for nerve harvest in digital nerve reconstruction. He inves-
tigated the cross-sectional area and number of fascicles of
both donor nerves and specific digital nerve segments. The
LABCN proved to be the more suitable graft for defects at
the common digital nerve bifurcation level. The LABCN is
the terminal branch of the musculocutaneous nerve and
provides sensory innervation to the volar forearm. It is eas-
ily harvested medial to the cephalic vein, below the elbow.
Both anterior and posterior divisions can be obtained, giv-
ing approximately 12 cm of nerve graft.10

In terms of morbidity, harvested LABCN sensory deficit,
in the radial aspect of the volar forearm, can be considered
negligible due to the overlap in distribution by the radial
sensory branch.11

In conclusion, when harvested with its branches at the
proximal forearm, LABCN is the most valuable solution to
provide Y-shaped nerve grafts.
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