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Abstract Background Fingertip injuries with amputation are one of the common hand injury
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problems. Several reconstructive options are available for fingertip injury. V-Y advance-
ment flap is one of the common flaps. In some cases, their advancement capacities are
not sufficient to cover the whole defect, resulting in flexion deformity of the distal
interphalangeal (DIP) joint, loss of finger pulp shape, or hooked deformity. The double
V-Y flap consists of harvesting two cutaneous flaps on the same neurovascular digital
palmar bundle. The first V-Y flap is raised as a neurovascular flap and the second flap is
an advancement V-Y plasty.

Objective This article evaluates the outcomes of the double V-Y advancement flap for
the fingertip reconstruction.

Materials and Methods This is a prospective study on 19 patients with zone Il and Il
fingertip amputation tip defects between December 2021 and June 2023. The majority
were workplace injuries.

Results There were 16 males and 3 females. The average static two-point discrimina-
tion was 6 mm. Average advancement of first flap is 8.5mm and the average
advancement of second flap is 4.3 mm. The average total advancement of a double
V-Y flap is 12.94mm (10-15mm). All of them had “good” total active motion with
movement >210. One patient had flexion deformity at the DIP joint without causing
any functional disturbance. All the flaps settled well except for one patient who had
superficial partial necrosis of flap which was managed conservatively.

Conclusion This is simple and safe for the reconstruction of zone Il and Ill fingertip
amputations with the advantage of like-for-like tissue with near-normal sensation.
The second flap increased the advancement of the proximal flap, restoring the pulp
shape, and thereby reconstructing a functional and aesthetic fingertip.
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“Flap-in-FLAP” Technique: Double V-Y Flap in Fingertip Injury Management

Introduction

Fingertip injuries pose a common problem as the most fre-
quent type of hand injury,’ with fingertip amputations being a
prevalent form of upper extremity amputations.” The primary
objective of fingertip reconstruction is to achieve a pain-free,
sensate, stable palmar skin, and a cosmetically acceptable
fingertip.> When dealing with fingertip amputations, there
is no established gold standard treatment, and various options
exist, including conservative approaches, shortening closure,
and different flaps, such as homo/hetero digital flaps and toe
pulp transfers, for pulp reconstruction.*> The selection of the
flap is influenced by considerations such as the level, extent,
and orientation of the pulp defect.

The V-Y advancement flap, initially introduced by Tran-
quilli-Leali® in 1935 and subsequently popularized by Ata-
soy’ in 1970, continues to be a well-established technique,
even though its range of motion is confined to 10mm.2 In
cases where the defect exceeds 1cm, anterograde homodi-
gital neurovascular island flaps are proven to be highly
beneficial.’ Nevertheless, these flaps necessitate extensive
dissection of the neurovascular pedicle to its common pal-
mar digital artery, and tension on the pedicle during inset
may result in stiffness of the proximal interphalangeal joint
(PIP))."%"1 To overcome these problems, we used the second
flap within the Tranquilli-Leali neurovascular island flap to
increase the mobility of the flap without causing any inter-
phalangeal (IP) joint stiffness. The aim of our study was to
assess the various outcomes of the “flap-in-flap technique”—
double V-Y flap in fingertip injury management.

Materials and Method

The study was conducted in the department of plastic
surgery at a tertiary care hospital between December 2021
and June 2023 on all the patients who were received in the
emergency room or plastic surgery outpatient department
with transverse, palmar, and dorsal oblique amputation
fingertip injury. Written informed consent was taken from
all the patients. Institutional ethical committee clearance
was obtained. Evans and Bernardis'? PNB (pulp, nail, bone)
classification system was used for classifying fingertip inju-
ries in our study. Patients who had fingertip injury with
doubtful vascularity of the pulp skin, fingers with previous
neurovascular bundle (NVB) injury, and injury proximal to
the lunula were excluded from the study.

Operative Technique

The technique of “flap-in-flap” (double V-Y flap) entails
harvesting two flaps nourished by the same proper palmar
digital vessels (=Fig. 1). All the cases were done under the
digital block. After debridement and wound wash, the
proximal or first flap can be marked as a standard V-Y
pattern or oblique V-Y pattern depending on the defect
orientation and size (~Fig. 4A). All our cases are elevated as
bilateral neurovascular Tranquilli-Leali'® V-Y flap and if
required we extend the apex of the first V-Y flap proximal
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Fig. 1 Schematic diagram double V-Y flap.

to the distal IP joint (DIP]) crease. The flap is raised and
islanded, keeping the NVB intact. After elevation of the flap,
if there is difficulty in complete inset of the flap without
tension at the suture line or requires flexion of IP joints for
easy inset, a second flap (V-shaped) is designed within the
proximal flap (not exceeding 50% size of the first flap)
(=Fig. 2B). The second flap is elevated through a full-
thickness skin incision until the subcutaneous fat tissue
pops out, thereby separating the two skin paddles that
remain interconnected by fatty tissue containing the neuro-
vascular structures, ensuring their vascularity is preserved
(=Fig. 2D). The inset was given using 3-0 ethilon in such a
way that the second flap covers the distal fingertip, while
the proximal flap addresses the palmar defect, maintaining
the IP joints in full extension (=Fig. 2E). The resultant raw
area due to the advancement of the first flap closed as Y and
the resultant raw area between the flap, due to the ad-
vancement of the second flap, is allowed to heal by second-
ary intention. Sterile dressing applied. Sutures were
removed after 2 weeks and finger mobilization exercises
started once the wound settled well. All the patients were
followed up for a minimum period of 6 months.

They were assessed for the flexion deformity of the DIP],
amount of advancement of the flap, static two-point dis-
crimination (S2PD), aesthetically acceptable smooth con-
touring of pulp shape, and total active motion (TAM) for
full functional recovery of an injured finger.

Parameters assessed: The aesthetic evaluation of the fin-
gertip pulp shape was based on Bakhach et al'* as follows:
Excellent: Characterized by a normal and soft pulp that
extends beyond the nail edge.

Good: Involves a retracted and scarred pulp with a typical
pulp shape covered by the nail.

Poor: Describes a dystrophic and painful fingertip.
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Finger motion was assessed using TAM at the metacarpo-
phalangeal joint, PIPJ, and DIP] which was calculated, and the
results were categorized into three grades using the method
of Pun et al'® as good=> 210degrees, fair=180 to
210degrees, and poor = < 180 degrees.

The amount of advancement of the proximal flap is
measured from the length of the Y limb. The amount of
advancement of the second flap is measured from the length
of the raw area between the flap in the midline (~Fig. 2C).

The evaluation of fingertip pulp sensation was conducted
through S2PD. The S2PD test was performed on the entire
skin flaps, including both the proximal and second flaps. The
practical difficulty of conducting this test individually on
each flap was encountered due to their size limitations.

Results

A total of 19 patients were included, of which 16 (84.2%)
were males and 3 (15.7%) were females. The mean age was
32 years (20-50 years). The majority were workplace injuries
17 (89.4%) and 2 (10.6%) were domestic accidents. Index
finger was injured in 7 (36.8%), middle finger in 5 (26.3%),
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ring finger in 3 (15.7%), little finger in 3 (15.7%), and thumb in
1(5%) patients (=Table 1). All our cases were either type Il or
type Il fingertip amputation according to Allen’s classifica-
tion."® The results of fingertip injury according to the PNB
classification are charted in =Table 2.

All the flaps settled well except for one patient, who
had superficial necrosis of the distal flap which was
managed conservatively without requiring another proce-
dure (~Fig. 4E). One patient had flexion deformity at DIPJ
with no functional disability.

S2PD ranges from 4 to 9 mm with an average of approxi-
mately 6.3 mm. This was performed on the whole of the
reconstructed flaps (proximal and second flaps). It was
difficult to conduct the tests on each flap separately because
of their size constraints.

As far as the fingertip pulp shape is concerned, 16 patients
(84.2%) had an “excellent” score (~Figs. 3E and 4D). Three
patients (15.7%) had a “good” score.

The average advancement of the first flap was 8.6 mm (range
6-10 mm) and the average advancement of the second flap was
4.3 mm (range 3-5mm). The average total advancement of a
double V-Y flap was 12.94 mm (range 10-15 mm) (~Table 3).

Fig. 2 (A) Transverse amputation raw area measuring 1.5 cm with exposing distal phalanx (DPX) bone stump. (B) Double V-Y flap marking. (C)
Measurement of the advancement produced by both proximal and distal flap (marked as a yellow solid line). (D) Flap inset palmar view. (E) Flap
inset lateral view, the interphalangeal joints are maintained in full extension.
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Table 1 Summary of patient details
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Sl. no | Age | Side [ Finger | PNB Dominant | Procedure Mode of injury | Complications
classification

1 40 Left Index P5N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

2 23 Left Middle | P6N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

3 39 Right | Index P4AN5B5 Right B/L NV islanded V-Y | Work Superficial skin
advancement flap necrosis and flexion

deformity at DIP)

4 24 Left Index P4AN3B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

5 32 Left Ring P6N5B6 Right B/L NV islanded V-Y | Work Nil
advancement flap

6 25 Left Ring P4N7BO0 Right B/L NV islanded V-Y | Work Nil
advancement flap

7 26 Right | Middle | P3N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

8 30 Right | Middle | P4N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

9 35 Left Little P3N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

10 21 Right | Little P3N6B6 Right B/L NV islanded V-Y | Work Nil
advancement flap

11 42 Left Ring P4AN5B5 Right B/L NV islanded V-Y | Home Nil
advancement flap

12 28 Right | Index P3N5B6 Right B/L NV islanded V-Y | Work Nil
advancement flap

13 34 Left Middle | P3N5B6 Right B/L NV islanded V-Y | Work Nil
advancement flap

14 20 Right | Index P5N5B5 Right B/L NV islanded V-Y | Home Nil
advancement flap

15 50 Right | Little P3N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

16 34 Right | Index P3N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

17 21 Right | Middle | P3N6B6 Right B/L NV islanded V-Y | Work Nil
advancement flap

18 45 Right | Thumb | P3N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

19 40 Left Index P5N5B5 Right B/L NV islanded V-Y | Work Nil
advancement flap

Abbreviations: B/L, NV, bilateral neurovascular; DIPJ, distal interphalangeal; PNB classification, pulp, nail, and bone classification.

Concerning the functional movement of fingers, all of
them had good TAM grades with movement > 210 degrees
(=Fig. 4G). Though one patient had flexion deformity at the
DIP] of 8 degrees, it did not cause any functional or aestheti-
cally unacceptable fingertip.

Discussion

Fingertip injuries are common hand injuries with various
reconstructive options available. When covering defects
larger than 1cm, the reconstructive flap may fail to reach

the distal nail bed, especially with an extended finger posi-
tion. This can result in a tight inset of the flap, impacting flap
survival, or causing progressive flexion at the IP joints. To
facilitate easier coverage of the defects, IP joints are flexed to
advance the flap distally. Despite the application of physio-
therapy or orthosis, residual PIPJ stiffness is observed in 15%
of cases.!” To overcome these problems, we used the second
(double V-Y) flap harvested from the first flap to cover the
distal fingertip which did not require flexion at the IP joint.

In the study by Chakraborty et al'® in which the Atasoy
flap group, the passive range of motion at the DIPJ was
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Table 2 PNB classification results

PNB
Pulp

No. of patient
P3-9 (47.3%)
P4 -5 (26.3%)
P5 -3 (15.7%)
P6 - 2 (10.5%)
N5 - 15 (78.9%)
N6 -2 (10.5%)
N7 - 1 (5%)

N3 -1 (5%)

B5 - 13 (68.4%)
B6 - 5 (26.3%)
BO - 1 (5%)

Nail

Bone

affected significantly in comparison to control fingers. How-
ever, in our series, the passive range of motion at the DIP] was
not affected. This could be because the second flap helped
with the tensionless inset with no IP joint flexion deformity.

Jayachandiran et al.

A study by Estoppey et al'® had a mean flexion deformity

at the DIP] of 6.8 degrees with slightly reduced DIP] mobility
but preserved PIP] mobility with no significant flexion
deformity. In another study by Lok et al?® 5 of 11 patients
had flexion deformity at the DIP]. In our study, only one
patient had flexion deformity at the DIP] of 8degrees
(=Fig. 5) and none of them had any functional deficit.

In our study, the mean S2PD was 6 mm, comparable to the
study conducted by Barbato et al,2" in which they reported
S2PD of 6.5mm in their series of 20 patients. The S2PD
results closely resembled those found in clinical series where
only one flap was utilized for pulp reconstruction, as seen in
studies.?? To put it differently, the inclusion of a second V-Y
flap on the same neurovascular pedicle did not disrupt the
recovery of pulp sensitivity.

The aesthetic outcome in the form of pulp volume and
sagittal curved shape of pulp in our series has scored:

_ “Excellent” in 79% of the patients with the majority of
them in the transverse amputation group.

_ “Good” in 4 (21%) patients, of which 3 of them belong to
palmar oblique amputation (P4). Out of 5 palmar oblique
amputations, only 3 of them (60%) had a “good” aesthetic

Fig. 3 Right middle fingertip injury (P3N5B5) with type Il Allen’s amputation classification. (A) Preop dorsal view. (B) Preop palmar view. (C)
Preop lateral view. (D) Flap inset palmar view shows good advancement produced by the second flap. (E) Late postop showing excellent pulp
shape with no distal interphalangeal (DIP) joint flexion deformity. (F) Late postop palmar view showing a well-settled flap.
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Fig. 4 Rightindex fingertip Injury (P3N5B6) with type Il Allen’s amputation classification. (A) Double V-Y flap marking (palmar view). (B) Preop
dorsal view. (C) Flap inset palmar view. (D) Late postop: lateral view showing excellent pulp shape with no distal interphalangeal (DIP) joint
flexion deformity. (E) Well-settled flap with an inconspicuous flap scar. (F) Late postop dorsal view. (G) Late postop with a full range of motion of

the injured finger.

score, indicating cautious use of double V-Y flap in the
volar oblique amputation group.

In our series, the mean advancement of the second flap is
43 mm (range 3-5mm), which was comparable with the
study conducted by Bakhach et al and Diaz et al?> in which
the average advancement of the second flap was 4.3 and
4.2 mm, respectively. This second flap helped to increase
the mobility by 30 to 50% and avoided any IP joint stiffness.
This was substantiated by a cadaveric study in which the
advancement produced by the single and double V-Y plasty
was 15.8 and 18.6 mm, respectively.?*

In our study, one patient had flexion deformity at the DIPJ
with no functional deficit. It occurred in a patient who
suffered from a large palmar-oblique pulp defect (P4) with
an advancement length of 15 mm. This again indicates the
cautious use of a double V-Y flap in the palmar oblique
amputation fingertip injuries.

Conclusion

The “flap-in-flap” technique uses a double V-Y flap for
fingertip reconstruction, maintaining near-normal sensation
and aesthetically acceptable pulp shape. It covers defects up
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Fig. 5 Flexion deformity at distal interphalangeal (DIP) joint.

to 15 mm, promoting full functional recovery without resid-
ual joint stiffness.
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