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ABSTRACT

Aim: The venous flaps provide a versatile, easy flap choice to repair the dorsal skin defects of the fingers and
web spaces. Its thin and pliable nature provides natural coverage for the important delicate structures of the
hand such as bone, tendon, joint or neurovascular bundle.

Material and methods: From 2010 to 2025, we used the venous flaps to cover exposed bone, tendon and
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joint located on the distal phalanx, proximal phalanx, web space and dorsum of the hand in 10 patients. Flaps Venous flap; hand; skin
were unipedicled distally based in nine cases. It was a free venous flap in one case. During the flap elevation, defect

the pedicle of the flap included one superficial vein of the hand and its perivenous areolar tissue.
Results: The size of the flaps ranged from 4 cm? to 9 cm The mean length of the vascular pedicles was 3.1 cm
(min: 2 cm, max: 10 cm). In all cases, the flaps survived completely. The donor sites were on the dorsal surface
of the hand in nine cases, the volar surface of the wrist in one case. The donor sites were closed primarily in
eight cases; skin graft was used in two cases.

Conclusion: The aim of this study was to share our experience regarding the venous flap usage in the hand.
Another aim is to remind us of this useful flap, which was not popularized enough despite its versatility and

being described 40 years ago.

Introduction

The use of the venous flap to cover the soft tissue defects has been
documented in the literature for over 40 years. First described in 1981,
Nakayama et al. [1] demonstrated that a vein and overlying skin, a
venous flap, may be transposed from one area of the body to another
with complete survival of the flap. By using the abdominal skin flap of
the rats, they showed that the arterial inflow through the venous sys-
tem nourished the distal part of the flap [1]. Venous flap was prepared
both as a pedicled island flap and a free flap [1]. In 1985, Baek et al. [2]
studied the vascular morphology and blood gas changes of venous
flaps in a dog model. They observed that venous flaps without arterial
inflow survived with normal hair growth and wound healing [2].
Therefore, they suggested that capillary diffusion can occur without
the continuous flow of blood through a capillary [2]. In 1987, Tsai et.
al. used venous flap as a free flap to cover dorsal skin defect of fingers
that underwent replantation/revascularization in 15 patients, with a
survival rate of 100% [3].

In the 1990s, experimental studies [4-8] have shown that a rich
perivenous areolar tissue into the pedicle and the presence of a
vascular recipient bed played important roles for the viability of the
venous flaps. Then, clinical use of the venous flaps for the coverage of
traumatic finger skin defects has been reported [9-12].

The aim of this study is to share our experience regarding the
venous flap usage to cover dorsal skin defects in the hand and remind
us of venous flaps as a versatile alternative.

Material and methods

From 2010 to 2025, we used the venous flaps on the hand to repair
the dorsal skin defects in 10 patients. The indication for the surgery
was the presence of the dorsal skin defect exposing bone, tendon, or
joint in the hand. The location of the defects was the hand dorsum in
four patients, the web space in three patients, the proximal phalanxin
one patient, and the distal phalanx in two patients. Eight patients
(80%) were male, and two patients (20%) were female. The mean age
was 45 (min: 16, max: 87). The etiologic factors of the defects included
acute trauma injury, skin contracture caused by injury and burn,
benign lesions such as hyperkaratosis, keratoacanthoma and heman-
gioma; and pre-malign and malign lesions such as Bowen’s disease
and squamous cell carcinoma (Table 1).

Before surgery, patient consents in written form were provided.
Data gathered from the patients adhere to local/national regulations.
The principles outlined in the Declaration of Helsinki have also been
followed.
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Table 1. Demographic data of the patients and characteristics of the skin defects and the venous flaps are shown.

Case  Sex Age Etiology Intraoperative
Defect Flap
Location Hand Size (cm) Size (cm) Pedicle length Pedicle-flap type
(cm)

1 M 38 Acute Trauma Dorsum of 1st finger IPJ L 1.5%x2 25x%x2 10cm Distally Based
Island Flap

2 M 63 Hyperkeratosis Dorsum of 2nd MCPJ L 2x2 25x%x2 2.5cm Distally Based
Island Flap

3 M 41 Hemangioma 4th web space R 2x1 2x2 2cm Distally Based
Island Flap

4 M 16 Contracture due to Trauma 3rd web space L 2x2 3x2 3cm Distally Based
Island Flap

5 M 20 Acute Trauma Dorsum of 5th finger DIPJ R 1.5x%1 2x2 2cm Free Flap

6 F 87 Keratoacanthoma Dorsum of 3rd MC R 3x2 3x3 2cm Distally Based
Island Flap

7 M 82 Bowen’s Disease Dorsum of 2nd MC R 2x2 3x2 2cm Distally Based
Rotation Flap

8 M 17 Acute Trauma Dorsum of 1st finger R 2x2 3x2 3cm Distally Based

proximal phalanx Island Flap

9 F 70 Squamous Cell Carcinoma Dorsum of 2nd MC R 3x3 3x3 3cm Distally Based
Island Flap

10 M 21 Contracture due to Burn injury  3rd web space L 2x1 2x2 2cm Distally Based
Island Flap

Mean 45 3.9cm? 5.7 cm? 3.1cm

SIZE: Length (cm) x Width (cm).

M: Male; F: Female; MC: Metacarp; IPJ: Interphalangeal Joint; MCPJ: Metacarpophalangeal Joint; DIPJ: Distal Interphalangeal Joint; R: Right hand; L: Left hand.

Pedicled venous flaps can be prepared both as proximally and
distally based flaps. In our series, the venous flap was prepared as a
distally based unipedicled flap in nine patients and as a free-flap in
one patient. Venous flap was not planned in the patients who had
injury/scar at the potential donor area, which would interfere with
the flap preparation.

Surgery was performed under axillary block anesthesia in nine
patients and under general anesthesia by using a laryngeal mask
airway in one patient.

Operative technique

In order to select an appropriate vein, a tourniquet is applied to the
upper arm and inflated without draining the venous blood flow.
The pedicled venous flap is planned on the metacarpal or carpal
area of the hand dorsum by tracing a significant superficial vein. A
dorsal vein trace and its pivot point (rotational arc) are marked on
the dorsum of the hand (Figure 1) (Supplemental Video). While
choosing the correct vein, the distance between the defect and
pivot point should match with the pedicle length of the flap. The
skin flap is centered on the selected dorsal vein and sized a little bit
larger than the size of the defect. After vein selection and flap posi-
tioning, tourniquet is deflated by draining the venous blood flow
and re-inflated. Following the skin incision, the selected dorsal vein
is divided proximally and ligated with 3/0 silk suture. The skin flap
is elevated by preserving the vein and its perivenous areolar tissue
and dissected distally until the pivot point. Care is taken to include
as much perivenous areolar tissue in the pedicle as possible. Mostly
a subcutaneous tunnel (Figures 2-4) is created to be able to trans-
fer the island flap into the recipient area. After tourniquet release,
viability of the elevated flap is checked by observation. Then, the
flap is adapted into the defect with 5/0 polypropylene suture under
no tension. The donor site can be closed primarily or with a skin
graft depending on the defect size. Postoperatively, the light
wound dressing is put on the flap, and a volar static splint is placed
to keep the wrist at rest and fingers at the extension position for 10
days.

When we prepare the venous flap as a free flap, we need to choose
the superficial veins, which have similar diameter with that of the
recipient vessels (Figure 5).

Case presentations
Case 1

A 38-year-old man presented with a 1.5 x 2 cm skin defect (Figure 1a, b)
located at the dorsal surface of the interphalangeal joint (IPJ) of his
thumb of the left hand. Etiology was crush injury. The defect was
exposing an intraarticular fracture of the distal phalanx and a crushed
extensor pollicis longus (EPL) tendon. After debridement, the fractured
distal phalanx was fixed using 1.0 mm percutaneous intramedullary
Kirschner wire (K-wire) following open reduction. The EPL tendon was
repaired. A unipedicled distally based island venous flap, 2.5 X 2 cm in
size, was planned on the carpal area by tracing a significant superficial
vein (Figure 1a, b). The flap was harvested based on its vein, including a
large amount of periareolar tissue, transferred, and inset to the defect
(Figure 1c, d). The pedicle length was 10 cm. The donor area was
repaired with a skin graft. In the postoperative period, neither signifi-
cant edema nor venous congestion appeared, only superficial epider-
molysis was observed. In the follow-up, the flap and the thumb healed
well. Aesthetically, the venous flap adapted to the area very well. The
range of motion of IPJ was approximately 20° (Figure 1e, f) (Video 1).

Case 2

A 63-year-old man presented with a 2 x 1 cm hyperkeratotic lesion
(Figure 2a, b) located at the head part of the second metacarpal area
of his left hand. After excision of the lesion, extensor tendons were
exposed (Figure 2c¢, d). A unipedicled distally based venous flap, 2.5 x
2 c¢m in size, was planned on the third metacarpal area by tracing a
significant superficial vein (Figure 2b-d). The flap was harvested
based on its vein including a large amount of periareolar tissue
(Figure 2d). Then, it was transferred through a subcutaneous tunnel
and inset to the defect (Figure 2c-e). The pedicle length was 2.5 cm.
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Figure 1. A 38-year-old man presented with a 1.5 x 2 cm skin defect located at the dorsal surface of the interphalangeal joint (IPJ) of his thumb of the left hand.
The etiology of the injury was a crush trauma. The defect was reconstructed with a 2.5 x 2 cm distally based pedicled venous flap. (a) The defect exposed an
intraarticular fracture of the distal phalanx, which was stabilized using Kirschner wire and a repaired extansor pollicis longus (EPL) tendon. In planning of the flap,
the vein was marked first, then a venous flap island was marked accordingly. (b) A unipedicled distally based island venous flap, 3 x 2 cm in size, was planned on
the carpal area by tracing a significant superficial vein. (c) During flap elevation, medial and lateral branches of the superficial radial nerve (arrows at the bottom)
were protected. Continuation of the superficial vein (arrows on top) is easily seen inside the venous pedicle of the flap, which is surrounded by a large amount of
periareolar tissue. (d) Transfer and inset of the venous flap into the defect. The pedicle length is 10 cm. The pivot point of the pedicle is located at the level of the first
metacarpophalangeal joint. (e, f) Two months after the surgery, the flap and the thumb healed well. From an aesthetic point of view, the venous flap adapted to the
area very well. Because of the intra-articular fracture of the distal phalanx and the crush injury, the range of motion of the IPJ of the thumb was approximately 20°.

Neither significant edema nor venous congestion appeared in the
postoperative period. The flap healed well functionally and cosmeti-
cally (Figure 2f). Postoperative pathological examination confirmed
hyperkeratosis.

Case 3

A 41-year-old man presented with a 2 x 1 cm hemangiomatous lesion
located in the fourth web space of his right hand. After excision of the
lesion, the defect was reconstructed with a 2 x 2 cm distally based
pedicled venous flap. The flap was harvested from the fourth inter-
metacarpal area, transferred through a subcutaneous tunnel, and
inset into the defect. Pedicle length was 2 cm. Flap survived com-
pletely (Figure 3a-d). Postoperative pathological examination con-
firmed hemangioma.

Case 4

A 16-year-old man presented with a third web space skin contracture
in his left hand caused by a trauma (Figure 4a). After contracture

release (Figur 4b), the defect was reconstructed with a 3 x 2 cm
venous flap that was harvested from the third intermetacarpal area,
transferred through the subcutaneous tunnel, and inset into the
defect (Figure 4b-d). Pedicle length was 3 cm. No venous congestion
occurred. Complete flap survival with appealing cosmetic result and
functional improvement was achieved (Figure 4e, f).

Case 5

A 20-year-old man presented with a 1.5 x 1 cm skin defect (Figure 5a,
b) located at the dorsal surface of the distal IPJ of his 5th finger of the
right hand. Etiology was crush injury. The defect was exposing intraar-
ticular fracture of the distal phalanx and the separated extensor digi-
torum communis (EDC) tendon from its insertion. As a result, the
patient had a mallet finger deformity (Figure 5a, b). After debride-
ment, the fractured and displaced distal phalanx was fixed using
K-wire following open reduction. Then, a free venous flap, 2 X 2 cm in
size, was planned on the volar surface of the wrist by tracing a super-
ficial vein (Figure 5b, c). The small diameter of the veins located on the
volar surface of the wrist was found suitable to be able to make an
anastomosis to a digital vein. The flap was prepared based on its vein
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Figure 2. A 63-year-old man presented with a 2 x 1 cm hyperkeratotic lesion located at the head part of the second metacarpal area of his left hand. After excision
of the lesion, the defect was reconstructed with a 3 x 2 cm venous flap. (@) A 2 x 1 cm hyperkeratotic ulcerated lesion located at the head part of the second meta-
carpal area. (b) A unipedicled venous flap, 2.5 X 2 cm in size, was planned on the third metacarpal area by tracing a significant superficial vein. The vein was marked
(arrow) first, then the venous flap was marked accordingly. (c) After excision of the lesion, extensor tendons were exposed. (d) The flap was elevated based on its vein,
including a large amount of periareolar tissue (arrow), and transferred through the subcutaneous tunnel. (e) The flap was inset to the defect. The proximal end of
the superficial vein used as a pedicle is clearly seen here (arrows). (f) The flap healed well functionally and cosmetically. The donor area was closed primarily (arrows).

(Figure 5¢, d). At the same time, the palmaris longus tendon graft
obtained from the same area was used to adapt the ruptured EDC
tendon to the distal phalanx. Then, the flap was transferred and inset
to the defect. Vein-to-vein, end-to-end anastomosis was achieved by
using 11/0 polypropylene suture. The donor area was closed primar-
ily. Venous congestion was observed in the early postoperative period
(Figure 5d). It healed with a superficial marginal tissue loss (5%). A
splint was used for 6 weeks. The K-wire was removed at 6th week and
motion started. In late follow-up, the flap and the finger healed well
functionally and cosmetically.

Results

Venous flaps were transferred to the dorsal skin defects located on
the hand, web space, and proximal and distal phalanx of the fingers in
10 patients. In nine patients, the pedicled venous flap, based on a sig-
nificant superficial vein, was raised from the carpal or metacarpal
areas of the hand dorsum. In one patient, a free venous flap prepared
from the volar surface of the wrist was transferred to the skin defect
located on the dorsal surface of the distal phalanx of the 5th finger.
The size of the defects ranged from 1.5 cm? to 9 cm? (mean: 3.9
cm?). The size of the venous flaps (skin paddles) ranged from 4 cm? to
9 cm? (mean: 5.7 cm?). The mean length of the vascular pedicles was
3.1 cm (min: 2 cm, max: 10 cm). The skin paddle was island-type in

nine patients and rotational-type in one patient. Flap sizes, flap types,
and pedicle lengths are shown in Table 1.

In the early postoperative period, venous congestion was
observed only in the free venous flap. Neither venous congestion nor
significant edema occurred in none of the distally based pedicled
flaps. Among the distally based pedicled flaps, only superficial
epidermolysis was observed in the flap having a pedicle length of 10
cm. All flaps survived completely. The donor site was closed primarily
in eight cases, skin graft was used in two cases. Arterial inflow was not
used in any of the flaps.

The mean follow-up period of the flaps was 6 months. In follow-
ups, all flaps healed well functionally and aesthetically. Aesthetic
results were evaluated by patients and found good or excellent.
Sensory recovery was observed in five of 10 flaps during the follow-

up.

Discussion

Small skin defects located on the phalanges, web spaces of the hand,
and hand dorsum can cause exposure of important structures such as
bones, tendons, joints, and neurovascular bundles. In some cases,
these important structures may also be damaged and repaired. In
such cases, skin graft applications are often not possible. Local skin
flaps, such as advancement, rotation, or transposition flaps, can be a
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Figure 3. A 41-year-old man presented with a 2 X 1 cm hemangiomatous lesion located in the fourth web space of his right hand. After excision of the lesion,
the defect was reconstructed with a 2 x 2 cm distally based pedicled venous flap. (a, b) Perioperative appearance: The flap was harvested from the fourth inter-
metacarpal area, transferred through the subcutaneous tunnel and inset into the defect. (c, d) Postoperative 7th day appearance: The flap survived completely.

The donor area was closed primarily.

choice for small defects. However, they have limited capacity to be
able to provide a tension-free coverage of the defect in that specific
area and often require multiple incisions. In addition, local flaps can-
not be designed when the surrounding tissue damaged because of
the injury. Repair with a cross-finger flap [13] or thenar flap may not
always be possible, especially when the finger has a bone fixation or
a tendon repair. Furthermore, the cross-finger and distant flaps
(abdominal and groin flaps) are the flaps dependent on the recipient
blood-supply, contrary to the venous flaps which bring blood supply
to the damaged area. Metacarpal arterial flaps [14] may be an option
in these cases. However, the decision to prepare a flap based on an
important blood supply of the hand, such as metacarpal artery,
should be evaluated for each patient carefully. Furthermore, the pedi-
cles of the third or fourth metacarpal arterial flaps consist of small
arterial branches [15]. Contrary to the metacarpal arterial flaps,
venous flaps create almost no morbidity regarding the blood supply
of the hand. The venous flap uses skin and superficial veins for the
inflow and outflow of its blood supply. Because of the laxity of the
dorsal skin, the donor area is usually closed primarily. The chief advan-
tages offered by the venous flaps are single-stage reconstruction,
minimal donor site morbidity, thin pliable skin replacement thus
eliminating the need for debulking procedures, early mobilization
hence decreased risk of stiffness, and cost saving by avoiding 2nd or
more surgical procedures [16]. The distant and heterodigital flaps
require a second surgical procedure to divide and inset the flap,
longer immobilization of the hand for about 2-3 weeks, and hence
more hospitalization and delay in recovery of the hand functions

(about 5-6 weeks). The distant flaps sometimes require more than
two stages to adjust the flaps and to make the flaps thinner. In our
cases, the patients who had no bone fixation or tenorrhaphy rou-
tinely mobilized their hands at a week, and gained full range of
motion within 10 days and returned to work within 2-3 weeks.

The reverse dorsal hand flaps described by Quaba and Davison are
based on a direct cutaneous branch of the dorsal metacarpal artery
[17].1tis described as an axial pattern metacarpal artery island flap for
web spaces as well as dorsal metacarpal and phalangeal skin defects
[17]. Lai-jin and Xu [18] suggested that the dissection of the pedicle
should be done cautiously to keep sufficient surrounding adipose
tissue when the flap is based on the fourth dorsal metacarpal artery.
During the flap preparation, however, involvement of the digital or
metacarpal arteries may impair the vascular supply to the related
digits. In comparison with the third or fourth dorsal metacarpal artery
flaps, dissection of the dorsal venous flaps in the hand is easier since
interosseous muscle fascia is not pierced with the veins. Shi et al.
performed a meta-analysis to compare the effectiveness and safety of
the first dorsal metacarpal artery flaps (FDMAF) and reverse
homodigital dorsal flaps (RHDF) for thumb reconstruction [19]. The
two surgical procedures were found both safe and reliable since no
significant differences were detected in flap necrosis between the
two groups [19]. In our opinion, venous flaps prevent sacrification of
these important arterial sources and these important flaps.

Suh et al. [20] performed the unipedicled venous island flap
procedure on the hand in 16 cases of 14 patients. Han et al. [21] treated
31 skin defects on the hand of 29 patients with unipedicled venous
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Figure 4. A 16-year-old man presented with a scar contracture at the third web space in his left hand. After contracture release, the defect was reconstructed
with a 3 x 2 cm distally based pedicled venous flap. (a) Scar contracture at the third web space. Markings of the distally based venous flap. (b) Elevation of the
venous flap from the third intermetacarpal area and contracture release. (c) Transfer of the venous flap through the subcutaneous tunnel. (d) Inset of the venous
flap into the defect. No venous congestion detected. (e) Complete flap survival was achieved. The hand function of the patient improved. (f) The skin flap shows
perfect color and texture match with its new place since it is obtained from the area having the same characteristics.

flaps. Both Suh et al. [20] and Han et al. [21] demonstrate that proximally
pedicled venous flaps of the hand can survive regardless of pedicle
length. Distally pedicled venous flaps can also survive completely
when pedicle length is <5 cm. Therefore, distally pedicled venous flaps
with pedicle lengths =5 cm should be used with caution [20, 21].

CilY et al. used a distally based venous flap to correct syndactyly in
nine patients to provide skin coverage without a skin graft. The sizes
of the flaps ranged from 10 cm? (5 X 2 cm) to 16 cm? (8 x 2 cm). All
flaps survived successfully [22].

Davami et al. [23] used a reverse distally based venous flap on 18
patients to repair dorsal skin defects of the proximal and the middle
phalanges. A total of 17 cases healed successfully; one case
experienced superficial necrosis at the margin of the flap that was
treated conservatively [23].

In our series, the pedicled venous flaps completely survived with
no circulation problem, including the distally based flap having a
pedicle length of 10 cm. In the free venous flap, venous congestion
developed in the early stage (Figure 5) disappeared completely
without any intervention. The reason of the high survival rate is the
preparation of the pedicle with a bulky periareolar tissue surrounding
the vein (Figures 1c¢, d, 2¢, and 4b, ¢). Various studies confirmed that
small arterial channels surrounding the vein were to be in the
perivenous areolar tissue [5-7, 24]. According to Chang [25], adding
this perivenous tissue into the pedicle developed a flap to become a
random pattern flap, which includes a significant vein. Furthermore, if

another large superficial vein is left in continuity with the distally
based pedicle, it can cause congestion and jeopardize the flap viability
[26]. It should be carefully ligated at 1-2 cm distal to the pedicle [26].
The other study showed that the venous flap perfusion occurs along
the axis of the subcutaneous vein passing through the flap [27].
Murata et al. [11] found that two conditions should be satisfied for
venous flap survival. Firstly, the pedicle should include a vein having
perivenous areolar tissue, and secondly, the recipient bed should have
at least moderate vascularization [11]. Tang et al. [28] demonstrated
that the venous flap was supplied by its axial vein during the first 3
days until neovascularization. In case of venous insufficiency
development, medicinal leeches, hyperbaric oxygen therapy,
thrombolytic agents and subcutaneous low molecular weight heparin
(LMWH) administration can be used to diminish congestion by the
time of neovascularization (usually between the fifth and seventh
postoperative day) [29]. Bayir et al. showed that LMWH therapy alone
was not adequate to save venous congested flaps. They detected that
combining this method with anticoagulant dressing is critical in
maintaining venous perfusion and rescuing the congested flap [29].
Since the perfusion area of the venous flaps is less than that of
traditional arterial flaps, their use is limited in small-to-moderate
defects [11]. To overcome this disadvantage, Ueda et al. [30]
investigated the possibility of increasing the survival area of a venous
island flap by a delay procedure in an experimental study. In a
proximally based venous island flap, the survival area increased when



JOURNAL OF PLASTIC SURGERY AND HAND SURGERY 195

Figure 5. A 20-year-old man presented with a 1.5 x 1 cm skin defect located at the dorsal surface of the distal interphalangeal joint of his 5th finger of the right
hand. (a) The skin defect exposing the intraarticular fracture of the distal phalanx and the separated extensor tendon from its insertion on the distal phalanx (mallet
finger deformity) is seen. (b) A free venous flap, 2 X 2 cm in size, was planned on the volar surface of the wrist by tracing a superficial vein. (c) Harvestment of the free
venous flap. (d) After fracture stabilization and tendon repair using the palmaris longus tendon graft, the free venous flap was inset to the defect, vein anastomosis
was achieved, and the skin defect was reconstructed. Since it is a free venous flap, the color of the flap intraoperatively and in the early postoperative period was a
little bit bluish. It healed with a superficial marginal tissue loss (5%). In late follow-up, the flap and the finger healed well functionally and cosmetically.

a delay procedure was used, especially with ligation of the distal vein.
In a distally based venous island flap, the survival area increased
when a delay procedure was used without ligation of the proximal
vein. They thought that if a stable and reliable venous island flap can
be elevated, it may enable us to make various flaps everywhere on
the body surface by using subcutaneous veins [30].

Conclusion

A well-planned distally based venous flap or a free venous flap, both
are useful options to repair the complicated dorsal skin defects in the
phalanx, web space and dorsum of the hand, since flap options are
limited in these places. They create almost an identical appearance
with a minimal donor area morbidity.
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