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Abstract

Background Fingertip amputation is the most common type
of injury in the upper limb. Goals in fingertip amputation
reconstruction are covering the defect, establishing maxi-
mum tactile gnosis, keeping the length of the finger, protect-
ing the joint function, acquiring a well-padded pulp tissue,
providing a bed for growing nail, obtaining a satisfactory
cosmetic appearance and allowing the patient to return to
work as soon as possible. Adjacent skin and soft tissue are
the best covers for fingertip injuries. However, local homo-
digital flaps lack enough tissue to cover the defect. To solve
this problem, we used V-Y rotation advancement flap bi-
laterally in fingertip amputations which meets all the recon-
struction goals. Rotation besides advancement makes this
flap more mobile and easier to cover larger defects in all
amputation planes.

Methods Between 2007 and 2009, we performed bilateral
V-Y rotation advancement flap on seven male patients’
pulpa (average age, 37.6 years) whose fingertips were not
replantable.

This study was part of oral presentations made in 29th Congress of
National Turkish Plastic Reconstructive and Aesthetic Surgery
Association, 2007, Eskisehir, Turkey and 6th Congress of Balkan
Association of Plastic, Reconstructive and Aesthetic Surgery, 2007,
Kusadasi, Turkey.
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Results Fourteen flaps were made on 7 fingers. There was
neither total nor partial flap loss. Patients had neither cold
intolerance nor scar hypersensitivity. Stiffness of the PIP
joint did not occur. No obvious hooked nail occurred in
patients who have remaining nail matrix. Because flaps
contain neurovascular bundle, there was no difference in
sensation and perfusion between the finger’s pre-operative
and post-operative status. The result was satisfactory with
painless pinching.

Conclusion In addition to the various and versatile fingertip
reconstruction methods, we want to present V—Y rotation
advancement flap as a quick, reliable and aesthetic method.

Keywords Fingertip - Amputation - V=Y flap -
Reconstruction - Pulpa

Introduction

We could use tools, carry things, eat and drink thanks to our
hands. But they also help us express ourselves in social life
and we describe ourselves with hands while talking. Chil-
dren recognise the world fearlessly with their fingers. This is
the reason why fingertip injuries constitute the largest part
of hand traumas in children [8].

Doing fine work and holding things happen with finger-
tips. That is the reason why fingertip amputation is the most
common type of injury seen in the upper limbs [8]. Goals in
fingertip amputation reconstruction are covering the defect,
establishing maximum tactile gnosis, keeping the length of
the finger, protecting the joint function, acquiring a well-
padded pulp tissue, providing a bed for growing nail, obtain-
ing a satisfactory cosmetic appearance and allowing the
patient to return to work as soon as possible. There are some
factors that should be considered, which affect the
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reconstruction choice: nature of the injury, the size, place
and condition of the defect, additional injuries in other parts
of the hand, age, gender, the patient’s general health condi-
tion and surely the patient’s profession.

Treatment of fingertip injuries ranges in a large spectrum
which correlates to the reconstruction ladder: secondary
intention, primary closure, grafting (split, full thickness
and composite [35, 41]) and flaps. Flaps are classified
mainly into homodigital flaps [4, 10, 12, 17, 20, 25, 33,
39, 42], heterodigital flaps (cross-finger flap [7, 29]), distant
flaps [10], island flaps (homodigital [1, 5, 13, 38, 44],
heterodigital [30] and metacarpal [19]), perforator flaps
[23] and free flaps [9, 21, 24, 27, 45].

In this variety of methods, a reconstructive surgeon’s
duty is to choose the best method which meets the patient’s
needs [42]. Adjacent skin and soft tissue are the best covers
for fingertip injuries. Local homodigital flaps are easy to
apply and teach, they usually do not need microsurgical
instruments, their operation time is short, they do not need
long immobilisation period and patients return to work
earlier. In general, they lack soft tissue and skin to cover
the defect. To solve this problem, we use V=Y rotation
advancement flap, which is first described by Argamosa
[3] and used by many surgeons [6, 11, 37], bilaterally in
fingertip amputations. Rotation besides advancement makes
this flap more mobile and easier to cover larger defects in all
amputation planes. Because flaps contain neurovascular
bundle, there is no difference in sensation and perfusion
between the finger’s pre-operative and post-operative status.

Materials and Methods

Between 2007 and 2009, we performed V—Y rotation ad-
vancement flap on seven male patients whose fingertips
were not replantable. Patients’ age ranged from 21 to
65 years old (average, 37.6 years). All patients were heavy
smokers (one pack or more per day). Four of the patients
had history of previous hand trauma. Two patients had
thumb tip, four had second fingertip and one had third
fingertip amputations. Regarding the classification of Ishi-
kawa et al. [18] for fingertip amputation, three patients’
amputation were in zone II, three others were in zone III
and one was in zone I. Two fingers’ amputation plane were
volar oblique, three fingers’ amputation plane were trans-
verse, one finger’s amputation plane was dorsal oblique and
one finger’s amputation plane was lateral oblique (Table 1).
Patients had no additional injuries apart from finger ampu-
tation. Patients applied to the emergency service in 30 min
to 5 h (average, 1.5 h) after the fingertip amputation. All the
patients were vaccinated for tetanus and the injured hand’s
X-rays were taken prior to plastic surgery consultation.
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Operative Technique

Operation was begun after digital block has been done with
1.5-2 cc prilocaine 2% bilaterally and a rubber glove was
applied as a tourniquet to the base of the finger. Surgery lasted
for 25-35 min (average, 28 min). None of the fingers’ exposed
bone was shortened, only the sharp ends had been trimmed.

After haemostasis, V=Y rotation advancement flaps were
planned bilaterally on the volar side of the remaining pulpa
(Figs. 1 and 2). The length of the flap’s base was equal to
half of the defect. Limbs of the “V” were planned in a
convex manner in order to include the digital artery and
nerve inside the flap (Fig. 3). A longitudinal line that divides
the phalanx in half is drawn from the defect to the major
volar joint crease. The long limb of “V”’ was drawn from the
defect’s midpoint to the quarter point of the joint crease and
tangent to the midline. The short limb of “V” was drawn
from the quarter of the joint crease to the half of the remain-
ing fingertip’s mid-lateral line. If more tissue is needed,
short limb could be made from finger’s volar lateral line to
the dorsal lateral line. Theoretically, the tissue between the
distal point of the short limb and major volar crease is
transferred to the defect by rotation. By adding advancement
to this rotation, larger tissue could cover the defect (Figs. 4
and 5). Flaps were elevated above the flexor tendon’s para-
tenon by keeping the digital bundle inside the flap. Both
flaps advanced and rotated to the defect where it closed as
“Y” (Fig. 6). The flaps’ distal medial corners were sutured to
the midpoint of the dorsal skin or remaining nail. These are the
key sutures of the flaps. Then, the flaps’ distal edges were
sutured to the dorsal skin or remaining nail. The flap’s infer-
omedial edges were sutured to the curved triangle that is
formed after the flap elevation. Small triangle defects occurred
at the junction between the joint crease and the finger’s lateral
line. These defects were covered with dressing and left to
secondary healing. Whole new reconstructed fingertip was
covered with fucidin-absorbed gauze. Finger splint was not
applied. Neither congestion nor paleness was observed after
the procedure. Although all the injuries happened because of
work accident, they were accepted as contaminated wounds
and prophylactic amoxicillin/clavulanate 1,000 mg twice a
day for 5 days were prescribed to all patients. Non-steroid
analgesic was also prescribed, but patients were suggested not
to use unless pain is irresistible because of its negative effects
on wound healing. Hand elevation is recommended for pain
relief and venous drainage. Patients were discharged from
hospital after the operation.

Results

Fourteen flaps were made on 7 fingers. The size of the
defect ranged from 1x0.4 to 2x1 cm. The mean unilateral
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Table 1 Patients’ data

Patient  Age and Injured Mechanism of Amputation zone Amputation
sex finger injury (Ishikawa) plane

1 32, M 1 Avulsion I Volar oblique

2 28, M 1 Crush 1I Transverse

3 43, M 2 Sharp 11 Transverse

4 48, M 2 Crush 111 Volar oblique

5 21, M 2 Crush 11 Dorsal oblique

6 26, M 3 Crush I Lateral oblique

7 65, M 2 Sharp I Transverse

flap size was about 1.5x0.6 cm (from 1x0.5 to 1.8x%
0.9 cm). Dressings were changed every other day and
sutures were removed on the 10th—14th post-operative day.
The follow-up period was 3 months to 2 years (average,
18 months). There was neither total nor partial flap loss
(Figs. 7 and 8). Physical therapy was not necessary because
the fingers had full range of motion. None of the patients
had cold intolerance or scar hypersensitivity. No stiffness of
the PIP joint was seen. No obvious hooked nails occurred in
patients who have remaining nail matrix. Satisfactory func-
tion and sensation on the amputation stump were obtained.
Most patients returned to work in about 1.5-2.5 weeks (the
mean time off work was 9 days). In all patients, two-point
discrimination test was 6 mm or less and the same as the
contralateral finger.

Discussion

Fingertip injuries are the most common injuries in hand
trauma patients. The major cause for adult patients is occu-
pational accidents [8, 43] and this data supports our patients’
aetiology. There are several classifications for fingertip in-
juries [2, 14]. Treatment options vary depending on the
injury mechanism, defect’s size and plane, surgeon’s

intention, patient’s needs, condition of the stump and the
amputated part. However, there is a consensus that replan-
tation is the best choice by maintaining the length of the
finger and the normal anatomy of the nail complex, if only
the amputated fragment is available, in replantable condition
and well preserved [34, 42]. If replantation is not possible,
reconstruction ladder could be used for fingertip injuries:
secondary healing, primary closure, skin grafting, homodi-
gital flaps (V=Y advancement [4], V=Y cup [41], dorsal
visor [20], Kutler [25], Moberg [35], hatchet [4], Hueston
[10], linguiform rotation [12], dorsal adipofascial flaps [26,
28, 40], cross-finger flap [20, 25], island flaps (homodigital
[5, 7, 13, 29, 38], heterodigital [30] and metacarpal [19])
(antegrade and retrograde [38]), digital artery perforator
flaps [23], distant flaps (thenar flap [10], groin and abdom-
inal), free flap (free toe pulp [9, 22, 31], venous [33, 39] and
medial plantar perforator [17, 42]).

Secondary healing is ideal for non-bone-exposed, clean
wounds smaller than 1-1.5 cm?® in adult patients [7, 29].
However, secondary healing is vulnerable to infection and it
discourages patients by frequent and painful dressing
changes. Due to prolonged complete wound healing time,
varying between 2 and 6 weeks regarding the defect size
[38], patients have difficulty in returning work. Additional
major disadvantages are scarring and pulp’s soft tissue loss
[36]. In conclusion, this method might have satisfactory

Fig. 1 Index finger, dorsal oblique amputation at Ishikawa zone III
(patient 5)

Fig. 2 Pre-operative drawing of V-Y rotation advancement flap for
dorsal obliquely amputated fingertip (patient 5)
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Fig. 3 Demonstration of digital artery inside the flap (patient 3)

results, but they are often inferior to other reconstruction
techniques [7].

Primary closure in fingertip injuries is possible only in
lacerations and blunt crushes. However, the most common
type of injury is tip amputation where there is a lack of soft
tissue and skin. Most of the reconstructive surgeons and
patients do not prefer this method because of its need for
bone shortening. In advantage, sensation will not be com-
promised in direct closure, which is crucial for function. If
there is not enough soft tissue to cover the bone, the patient
could suffer from the solid and sharp end of the bone while
pinching. Moreover, tight closure results in flexion defor-
mity, which may progress to finger stiffness, and cold sen-
sitivity happens more in direct closure than grafting [15].

Split and full thickness grafts are a good choice for clean
wounds larger than 1-1.5 cm” where bone or tendon is not
exposed and for patients who do not want to spend time for
the secondary healing process. But there will always be a
donor scar which may be cosmetically unacceptable and
may cause excessive scarring and hypersensitivity. In addi-
tion, immobilisation is obligatory after grafting. Their
results are often acceptable, but some complications may
occur, e.g. loss of pulpa contour, scar contracture (mostly in
split thickness graft), hypoaesthesia or hyperaesthesia [13,
29]. Nevertheless, skin grafts would rather be used only if
the wound is too large for secondary healing and if it is not
worth trying another method [7].

Fig. 4 Incision of the flap (patient 5)
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Fig. 5 Rotation and the advancement of movements of the flap (pa-
tient 5)

Local flaps are a good choice to cover exposed vital tissues
(bone, tendon, digital nerve and artery) without shortening the
bone and other fingers are kept untouched. They are also
better than skin grafting to restore pulp contour and fullness.
As they are random flaps, surgeons must be sure that an artery
is included into the flap. Surgeons also must be aware of the
patient’s age, smoking habit and associated diseases (diabetes,
atherosclerosis, Reynaud’s disease, etc.) which could compro-
mise flap circulation [1]. Local flaps’ major disadvantages are
limited length of advancement, limited size of flaps and loss of
pulp sensation due to scar line (V=Y advancement) and lack of
nerve incorporation (thenar flap) in the flap.

Cross-finger flap is a good option if other local flaps are
not available. Flap elevation from a healthy finger results in
new morbidities such as joint stiffness, unacceptable scars
and contour deformities. This technique always needs skin
grafting for donor site and a second surgery for flap separa-
tion. This method is out of the question for patients who do
not want to have stuck fingers for 2—3 weeks. In general,
physical therapy is necessary to repossess normal joint range
of movement which delays patient’s return to work.

Island flaps are sophisticated reconstruction methods and
demanding technically which needs operating room condition
and fine instruments. It causes a second donor wound which
could not be closed always by primary closure. Unipedicled
island flaps need larger dissection, frequently the whole length
of the finger that may result in finger stiffness. Regardless of
having nerves inside the flap or not, all island flaps require an
interval to restore sensation, and in some flaps, it is not fully
recovered. Disadvantages of homodigital island flaps are
possibility of graft and flap loss, sacrificing a major
artery of the finger, hypersensitivity at the grafted donor
area and finger and non-satisfactory appearance [44]. In
addition, significant number of patients suffer from cold
intolerance [1, 30].

Heterodigital flaps are used for larger digital defects that
could not be covered by local flaps or homodigital island
flaps [1]. Venous congestion is common in island flaps, and
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Fig. 6 Illustration of the
fingertip reconstruction with

V=Y rotation advancement flap.

Left Ishikawa zone I1I,
transverse fingertip amputation

and design of “V”-shaped flaps.

Centre transfer of flaps by
keeping neurovascular bundle
inside. Right “Y”-shaped
closure of the defect

in heterodigital flaps, tunnelling the pedicle under the skin

increase that risk.

Distant flaps (abdominal, groin, etc.) or thenar flaps are
used in case there is not sufficient tissue to close the defect
either by direct closure or local flap [16]. These flaps require

multiple stage operations that need prolonged immobilisa-
tion between procedures, resulting in joint stiffness.
Reconstruction with free flaps such as partial second toe
pulp flap [31], venous flap [21, 45], medial plantar perforator
flap and trimmed toe tip method [22] replaces the fingertip

Fig. 7 a Dorsal view of patient 3 with transverse, Ishikawa zone III
index fingertip amputation. b Volar view of the finger. ¢ Design of
flaps which extend to the lateral sides of the finger. d Transfer of flaps.

e Dorsal view of the closure. f Volar view of the closure. g Dorsal view,
first post-operative month. h Volar view, first post-operative month. i
Volar view, sixth post-operative month
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Fig. 8 a Flaps design of patient
2 who has Ishikawa zone 1II,
transverse thumb tip
amputation. b Volar view of the
closure. ¢ Lateral view of the
thumb, first post-operative
month. d Close-up view of
pulpa with minimal incision
scar

with similar glabrous tissue. However, these operations that
are time-consuming and costly require experienced surgeons
and special fine instruments. Venous congestion is common
and it mostly resolves in days with or without medical treat-
ment. Major complications are partial and total flap necrosis
that might be the consequence of artery or vein thrombosis.
Therefore, similar to island flaps, patients have to stay longer
in the hospital than other methods for flap follow-up and
medical treatment (IV high molecular dextran, IV heparin,
medicinal leech therapy). Patient’s general health condition
and smoking habits are very important for flap perfusion. Free
pulp or hemipulp transfers’ sensory results are excellent [9,
22], but these results could be also obtained by local flaps. Lee
et al. points out that a high proportion of the reconstructed
fingers need additional surgeries [31].

To overcome these disadvantages, we describe a new
method of bilateral V=Y rotation advancement flap. It is an
easy, quick, reliable and versatile method that does not need
neither experienced hands nor fine instruments. It could be
performed in emergency room conditions. It is a one-stage
surgery that uses similar coloured and textured adjacent tis-
sues. It does not need any donor site that may cause additional
complications. V=Y rotation advancement flap could be ad-
justed to every amputation planes by only planning the flaps
differently and without bone shortening. It could be called as
an axial flap because its pedicle is in the digital bundle.
Compared to other regional or distant flaps that give well-
padded tissue with random sensation, it uses digital nerve, not
smaller branches. That is the reason why there is no alteration
in sensation and cortical relearning is not needed.

Due to its rotation while advancing, V-Y rotation advance-
ment flap advance more than V-Y advancement flap and
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Kutler flap. It differs from the hatchet flap of Tuncali et al.
from being bilateral and depending on two different pedicles
for smaller flaps than one pedicle for larger flaps [39]. We
have not seen any perfusion problem because the digital artery
and its branches are more than enough for such a small flap.
As the dorsal side of the finger is left intact, there is no venous
congestion on the finger’s tip which is a big deal in island and
free flaps.

The patient could move his or her finger without any
restriction immediately after the operation, which protects
finger from stiffness. This is not the case in free flaps, island
flaps, thenar flaps or groin flaps, which needs immobilisa-
tion, and in volar advancement flap where flexion deformity
usually occurs. Due to non-affected finger movement,
patients do not need physical therapy and could return their
work after suture removal.

Triangle defects, left after flap transfer, are smaller than
0.5 cm?. They are left to secondary intention and able to heal
in 3 to 5 days. As patients are seen every other day until
suture removal, extra doctor visits for defects’ dressings are
not necessary. Similar to other flaps, it gives a well-padded
tissue, but in addition, pulp bears an excellent sensation.
Owing to digital nerve presence in flaps, regardless of pulpa
scar, none of the patients had pain, hypoesthesia, cold intol-
erance or scar hypersensitivity. Although the hand is the
second most conspicuous part of the body after the face
[32], we think that our method restores good aesthetic
appearance of the fingertip.

Our method’s advantages are as follows:

» It covers the defect with adjacent tissue in a single
operation,
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It is simple, quick and could be done under local
anaesthesia,

It preserves the finger length while providing a well-
padded, durable tip with tactile gnosis for pinching and
nail growth,

It protects joint range of motion by not necessitating any
splint,

Acceptable cosmetic appearance,

It assures early return to work.

Conclusion

Additional to the various and versatile fingertip reconstruc-
tion methods, we want to present V-Y rotation advance-
ment flap as a quick, reliable and aesthetic method.
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