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Twenty-four digital artery island flaps with reversed flow were
used to reconstruct 23 patients with fingertip injuries in the
authors’ clinic between June 1998 and August 2000. No nerve
coaptation was performed in these patients. Patient age ranged
between 18 and 35 years. All patients were evaluated at clinical
follow-up for active range of motion, appearance, patient satis-
faction, two-point discrimination, hypersensitivity and cold intol-
erance, previous hand injury, and flap viability in the repaired
finger. Based on their experience, the authors consider that this
procedure has several disadvantages: relatively high flap loss,
sacrifice of one of the two major arteries of the finger, it is a
time-consuming method, it is a difficult flap dissection, there is a
requirement for loupe and microsurgical equipment. The authors
think that this flap should not be the first choice for fingertip
reconstruction especially for patients who have possibility of
reinjuring their hands because of their jobs.
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Many methods and modifications have been de-
scribed for fingertip injuries.1–22 In addition,
there are many methods for reconstructing the
fingertip as a result of composite tissue loss and
bone exposure. These kinds of injuries are chal-
lenging to hand surgeons.

Reverse-flow digital artery flaps have been pop-
ular for fingertip reconstruction during the last
decade. These flaps were included in the hand
surgeons’ armamentarium and were used after
Kojima and colleagues8 and Lai and associates9

described reverse digital artery island flaps for
fingertip reconstruction. Recently, the heterodigi-
tal reverse-flow neurovascular flap has been de-
scribed for extensive finger pulp defects in which

reconstruction cannot be performed using other
flaps.10 Although the reverse homodigital flap
was reported to be an excellent choice for cover-
age of fingertip defects because of its safety and
reliability,11 we think that this flap has many
disadvantages that have not been mentioned in
the literature, and hence should not be a priority
option in fingertip reconstruction.

Patients and Methods

Between June 1998 and August 2000, 29 reverse
digital artery island flaps were used to treat patients
admitted to the emergency service with fingertip
injuries. Twenty-three of these patients (20 men, 3
women) were included in this prospective study.
Patient age ranged from 18 to 35 years (mean age, 33
years). Patients who smoked or had circulatory
disease, diabetes, vasculitis, and any previous in-
jury on the same finger were excluded from the
study. The same experienced microsurgeon oper-
ated on all patients. The flap was used to recon-
struct single fingertip injuries in all patients except
1 patient with two fingertip injuries. The length and
width of flaps ranged from 1.4 to 3.0 cm and from
1.2 to 2.7 cm respectively (maximum size, 3.0 � 2.7
cm). Nerve coaptation was not performed in any of
the patients. The flaps were used for reconstruction
of transverse or volar oblique tip amputations on
the middle, ring, and index fingers. All defects were
distal to the distal interphalangeal joint. All opera-
tions were performed with the patient under local
anesthesia and using loupe magnification (4.5�)
with a pneumatic tourniquet. Postoperatively, the
operated hand was elevated and splinted in a
functional position for 1 week. During the postop-
erative period, no hand therapy was conduction
and no anticoagulants were used. Age, gender,
occupation, injured finger, smoking habit, other
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systematic disorders, previous hand injury, and
operating time were recorded for this prospective
study. During the postoperative period, circulatory
problems with the flaps (arterial or venous), hyper-
sensitivity and cold intolerance at the donor site of
the finger and the fingertip, graft loss rate of the flap
donor area, patient satisfaction, functional results,
and results from two-point discrimination tests
were recorded. All patients were evaluated to ob-
serve any circulatory problems at 2-hour intervals
during the first 24 hours of the postoperative pe-
riod. During follow-up, capillary refill, tempera-
ture, skin turgor, and color of the flap was assessed.
When an arterial problem occurred, papaverine
was applied over the pedicle. If venous congestion
occurred, leech therapy was begun. Patients with
no circulatory problems were discharged 24 hours
postoperatively. All patients were evaluated on
postoperative day 7 to determine whether there
was any graft loss at the flap donor site. Patient
follow-up occurred monthly for the first 3 months,
and at months 6 and 12. During the follow-ups, to
determine cold intolerance we asked the patients
whether, when they were exposed to a cold envi-
ronment or touched a cold object, they developed a
cold sensation, numbness, paresthesia of the digit,
and color changes like cyanosis, blanching, or ru-
bor. To determine whether hypersensitivity was
present, after we touched the flap donor site, we
asked the patients to identify whether they experi-
enced any tingling or paresthesia at the finger
or fingertip. At the end of the first postoperative
year, a two-point discrimination test was per-
formed and results were recorded. All patients
were followed-up between 12 and 18 months
postoperatively.

After digital blocking with 1% lidocaine solu-
tion, a pneumatic tourniquet was applied to the
forearm. The flap was designed on the ulnar or
radial side of the proximal phalanx of the finger
with a digital artery as the central axis according
to the size and shape. However, the least used
side of the finger was chosen if possible. The
anterior border of the flap was incised down to
the level of the tendon sheath. The distal portion
of the incision was made along the mid axial line.
The digital bundle was identified and the digital
vascular pedicle was dissected carefully from the
nerve with the aid of surgical loupe magnifica-
tion. At this point, a generous cuff of subcutane-

ous tissue was maintained around the vascular
pedicle to preserve the tiny perivascular venules.
This dissection was carried approximately 5 mm
proximal to the distal interphalangeal joint to
transfer the flap freely, but at the same time not to
injure the middle transverse palmar digital arch.
The digital artery was obliterated with a micro-
vascular clamp for monitoring finger circulation,
and the digital artery at the proximal end of the
flap was then ligated and divided. The flap was
transferred and sutured to the defect loosely, to
avoid compression on the pedicle. The flap donor
area was repaired with a full-thickness skin graft
from the thenar area in the same hand.

Patient Reports

Patient 1
A 25-year-old man sustained an industrial injury
that produced a volar oblique fingertip amputa-
tion of his right ring finger. The defect was
covered with an insensate reverse homodigital
artery flap from the ulnar side of the same digit.
Partial flap necrosis was observed as a result of
venous congestion. This was managed by surgical
debridement and daily dressing changes. The
result of the two-point discrimination test was 7
mm 1 year postoperatively (Fig 1).

Patient 2
Patient 2 sustained fingertip amputations of his
left index, long, and ring fingers. His ring finger-
tip was managed by secondary healing. The other
two fingertips were covered with reverse ho-
modigital island flaps from the ulnar sides of the
fingers. Venous congestion persisted for 3 days,
but resolved slowly with leech therapy. Partial
necrosis was observed in both flaps, and it was
managed by debridement and daily dressing
changes. The patient noted cold intolerance and
hypersensitivity in his index and long fingers.
These findings are still present 1 year after the
operation (Fig 2).

Results

Operating time ranged between 90 and 120 min-
utes (mean, 100 minutes). Fourteen of the pa-
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tients (60.8%) had a history of presenting to the
emergency service once, whereas 5 patients
(21.7%) presented two or more times for hand
injuries (Table). Vascular problems associated
with venous congestion and arterial insufficien-
cies were observed during the early postoperative
period in 8 of 24 flaps (33.3%), and arterial spasm
was observed in 5 flaps (20.8%; Table). Papaver-
ine was used locally to control arterial spasm but
it was effective in only three flaps. Venous con-
gestion was observed in 3 patients (12.5%; Ta-
ble). Leech therapy was applied to all flaps that
exhibited venous congestion, and partial necrosis

was observed in three flaps. In 50% of the pa-
tients we encountered a problem in covering the
pedicles at the adaptation step of the flap to the
defect, and in the half of these patients, the
pedicle was covered with a full-thickness skin
graft (Table). In 3 patients (12.5%), partial flap
loss caused by venous congestion was observed,
whereas in another 2 patients (8.3%) total flap
loss occurred as a result of persistent arterial
spasm. Except for debridement and dressing
changes, no further surgical procedures were
used on patients with partial flap loss. In 2
patients in whom total flap loss was observed,

Fig 1. (A) The appearance of a volar oblique fingertip
amputation of a 25-year-old man’s right ring finger.
(B) Partial necrosis of the flap 1 week after the reverse
homodigital flap was adapted to the defect. (C) Late
postoperative result 1 year after the operation.
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one was covered with a split-thickness skin graft
after debridement, and the other was covered
with a cross-finger flap. The results of the two-
point discrimination test that was performed on
the flaps at the end of the first year ranged from
6.0 to 8.8 mm. In 5 patients, partial graft loss was
observed at the flap donor area, and these pa-
tients were treated with daily dressing changes.
Seven of the patients, including one who re-
ceived a digital artery island flap for his two
fingers, reported that they were not pleased with
the depressed appearance of the surrounding
tissue at the donor site. Ten patients (41.6%) had
cold intolerance of their treated finger. Ten pa-
tients reported hypersensitivity at the grafted flap
donor area and at the flap-harvested side of the
finger, and 4 patients also had cold intolerance of
their fingers. Seven patients (37.5%) reported
depressed appearance in the flap donor area. All
other patients were pleased and satisfied with the

cosmetic outcome of the treatment. No patient
reported problems with hand function during
postoperative follow-up. All patients had a full
range of motion.

Discussion

A well-performed fingertip reconstruction re-
quires preservation of the length of the finger and,
if possible, provision of a sensate and durable tip.
It is very important to provide these during one
session. A number of local, regional, or distal
flaps have been defined for the reconstruction of
fingertip injuries. Local flaps are often preferred
because of their easy surgical use in addition to
the quality of the tissue and color match. The
triangular volar advancement flap described by
Tranquilli–Lealli12 and Atasoy and colleagues13

is the most popular of these flaps and is used
generally for transverse and dorsal oblique finger-
tip injuries. The digital artery-based flaps are
used widely for fingertip reconstruction, and
many modifications of these flaps have been
defined in the literature. Kutler14 reported the
first description of the triangular flap based on
the digital bundle, and it termed the lateral or
Kutler V-Y advancement flap. Venkataswami and
Subramanian15 designed an oblique triangular
island flap on the digital neurovascular bundle.
Evans and Martin16 modified it as step advance-
ment island flap, and therefore it became unnec-
essary to cover the donor area with a skin graft.

Patient Results

Parameter N
Rate,
(%)

Flap loss 5 20.8
Total 2 8.3
Partial 3 12.5

Graft loss in flap donor area 5 20.8
Cold intolerance 10 41.6
Vascular problems 8 33.3

Venous congestion 3 12.5
Arterial spasm 5 20.8

Previous hand injury
At least one 14 60.8
Two or more 5 21.7

Hypersensitive donor area 10 41.6
Persistent 4 16.6
Transient 6 25

Coverage of the pedicle
with a skin graft

6 25

Fig 2. (A) View of an amputation in a 21-year-old man.
(B) Early postoperative view of the index and middle
fingertips, which were covered with reverse digital artery
island flaps. (C) Partial necrosis in both flaps was seen
15 days after the operation.
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Joshi17 described a dorsolateral island flap us-
ing the dorsal cutaneous branch of the digital
artery and applied it to pulp loss. Another neu-
rovascular homodigital island flap that is used is
based on moving the tissue in the ipsilateral
direction or using the tissue as a contralateral
exchange flap for the treatment of hemipulp de-
fects.18 Weston and Wallace19 described the neu-
rovascular advancement flap with short pedicles
for oblique amputations. Kayikçioğlu and co-
workers20 described the arterialized venous dor-
sal island flap, in which the digital artery is not
sacrificed. The reverse adipofascial flap, de-
scribed for tip amputations, is among the most
common choices of reconstructive techniques
because it does not require major artery sacrifice
and it provides good two-point discrimination.21

The reverse digital artery island flap that we
used for 23 patients was described by Kojima and
colleagues8 and Lai associates,9 and the sensory
modification of the flap was reported by Lai and
associates.22 The abundant vascular communica-
tions between the radial and ulnar proper digital
arteries, especially in the nail bed and the distal
phalanx of the finger, enables the reverse digital
artery island flap to gain its blood supply through
retrograde flow. The most important factors that
make digital artery island flaps popular are that
no finger except the injured one is used, this is a
one-stage procedure, and there is no requirement
for a long immobilization time. The wide arc of
rotation can also be added as an advantage of
these flaps.

Based on the current study, the reverse digital
artery island flap does not provide an easy and
quick reconstruction, which is one of the reasons
why local flaps are preferable. We also deter-
mined that the operating time was approximately
100 minutes. When compared with other local
flap surgeries, this time is long. The need for
loupe and microsurgical instruments is another
disadvantage of these flaps. As seen in our study,
most of the patients with fingertip injuries have a
higher risk of sustaining more than one hand
injury as a result of their jobs (carpenters, me-
chanics, etc.). In our study, 60.8% of patients had
hand injuries once and 21.7% of patients had
hand injuries two or more times. Therefore, it
does not seem logical to sacrifice one of the two

arteries of the finger when there are many alter-
natives to reconstructing the fingertip.

The application of this method to the traumatic
finger is another handicap. The dissection of the
digital artery is not an easy procedure. In addi-
tion, this pedicle is very sensitive to vasospasm,
which may occur easily during dissection. Also
venous congestion may occur as a result of re-
verse venous outflow. In our study, the rate of
venous congestion was 12.5%. For this reason
these flaps should be observed for short intervals,
especially during the first postoperative day, and
the surgeon should be alert to possible vascular
problems. Moreover, while adapting the flap to
the defect, the closure of the skin over the pedicle
may be problematic, and it may compromise the
vascular supply of the flap. Thus, closure of the
pedicle requires skin graft coverage in most in-
stances, as seen in our patients. The probability
of flap loss is relatively high. In our series, the
incidence of total loss was 20.8% (12.5% partial,
8.3% total). This is relatively a large number. Ten
of our patients (41.6%) reported sensitivity to
cold. Also, 10 of our patients reported hypersen-
sitivity in the grafted donor flap area during the
first 6 months of follow-up, but there were no
reports from 6 of these 10 patients 1 year postop-
eratively. We think that the most important cause
of hypersensitivity is closure of the digital nerve
with a skin graft. The values obtained from the
two-point discrimination tests performed at the
end of the first postoperative year ranged from 6.0
to 8.8 mm. Although Sturman and Duran23 re-
ported two-point discrimination of 5 mm in fin-
gertip injuries repaired with a split-thickness
skin graft, Kleinert and associates24 determined
two-point discrimination less than 8 mm in 70%
of the patients who underwent a standard cross-
finger flap. Therefore, it cannot be claimed that
the reverse digital artery flap has more advan-
tages than conventional methods with regard to
recovery of sensation. Sensate or insensate recon-
struction of the fingertip is controversial among
hand surgeons. Although previous articles and
experiences have demonstrated that flaps larger
than 1 � 1 cm have a reduced capacity for
recovery of sensation without nerve coaptation,
we obtained protective two-point discrimination
in all patients in our series without nerve coap-
tation.7,20,22 There is no control group with
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which compare sensate and insensate homodigi-
tal flaps, and this is a deficit of our study. In the
literature, many studies indicate that protective
two-point discrimination can be obtained by us-
ing insensate flaps.24–26

When the reports of our patients were evalu-
ated, it was noted that 37.5% of our patients were
not satisfied with their aesthetic results. Two of
these patients experienced total flap loss. Seven
of these patients reported depressed appearance
at the donor site. All patients were satisfied with
their functional results.

Based on these evaluations and our results, the
advantages of reverse homodigital island flaps are
as follows: The flap provides a single-stage recon-
structive option, requires brief immobilization,
and does not use other fingers as donor sites. The
disadvantages are as follows: it has a very sensi-
tive pedicle; requires difficult dissection, loupe
and microsurgical instruments, and surgical ex-
perience; sacrifices one of the digital arteries in a
traumatized finger; has a relatively high flap loss;
there may be hypersensitivity at the flap donor
site and finger; the operating time is relatively
extensive; and the donor site may appear de-
pressed. In conclusion, it is considered that the
reverse homodigital island flap should not be
among the first choices used for fingertip recon-
struction of patients in occupational groups with
a high risk for hand trauma (Fig 3). Sacrifice of

one of the digital arteries for fingertip reconstruc-
tion may cause circulatory problems in the future
because these patients are at high risk for hand
injuries because of their jobs. Reconstruction can
be completed using easier, conventional flaps. In
our experience, when deciding to apply this flap,
profit and loss must be considered, and this flap
should be used only if reconstruction is not
possible with other conventional flaps.
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