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Abstract

Objectives: A reverse flow island (or free) first web space flap with a long vascular pedicle involving the first metatarsal artery (1stMTA) is frequent-
ly used for the coverage of toes and finger defects. The major disadvantages of this flap are postoperative donor site pain and numbness due to
damage to the deep peroneal nerve, or depressive scarring on the first web space following soft tissue loss.

Methods: Instead of the dominant perforators of perforator flaps, capillary perforators are recently becoming a new pedicle vessel of perforator
flaps. Therefore, to overcome these disadvantages of the first web space flap, the first metatarsal artery capillary perforator (15t MTAcp) flap with
a capillary perforator was used as island and free flaps. Since 1994, eight patients with foot and hand defects were treated with five island and
three free 15t MTAcp flaps.

Results: There were no flap necrosis and no problems due to nerve compression in the donor site. It was found that a free 1t MTAcp flap, includ-
ing a short “T” segment of the 1t MTA, was useful as a flow-through flap for finger pulp defects.

Conclusion: An island or free 1t MTAcp flap is possible without including the 15t MTA. The advantages of this flap include the preservation of the
first metatarsal artery (in case of an island flap) and the adiposal tissue in the web space, which prevent compression around the remaining deep
peroneal nerve. This results in no postoperative donor site pain or numbness due to damage to the deep peroneal nerve. There is no possibility
of a depressive scar on the first web space because the soft tissue can be preserved in the donor site. The major disadvantage of this flap is that
since the perforators are so small (sometimes invisible), loops or operative microscope are required for their dissection. This flap is indicated for

the great and second toes as an island flap, and for hand and fingers as a free flap.

Introduction

A free first web space flap with a long vascular pedicle involving the first
metatarsal artery (15t MTA) is used for the coverage of toe and finger de-
fects as a reverse-flow island or free flap [1-3]. The major disadvantages
of this flap are postoperative donor site pain, numbness due to damage
to the deep peroneal nerve, and a depressive scar on the first web space
following soft tissue loss. Meanwhile, instead of the dominant perfora-
tors of perforator flaps, capillary perforators are recently becoming more
widely used as a common new pedicle vessel of perforator flaps [4,5]. As
the 1*MTA had several capillary perforators, a new less invasive island
flap, the first metatarsal artery capillary perforator (15t MTAcp) flap, was
installed without sacrificing the 15t MTA or the soft tissue in the first web
space. In addition, it was found that a free 15t MTAcp flap, including a
short “T" segment of the 15t MTA, was useful as a flow-through flap for
palm defects of the hand. In this series, we report an island capillary per-
forator flap without transection of the 15t MTA and a free flap with a short
segmental 1*MTA.

Methods

Anatomy of the First Metatarsal Artery

The 1t MTA comes from the dorsalis pedis artery and connects to the
proper digital arteries of the great and second toes with the communi-
cating branch. This communicating branch is usually large and connects
directly to the digital arteries. However, sometimes it is hypoplastic or
missing (and the 15t MTA distributes so as to terminate in the subcutane-
ous tissue of the first web space). The dominant communicating branch
can be used as an island reverse flow 15t MTA flap, including the 15t MTA.
The 15t MTA usually has several capillary perforators. Anatomically, two
types of capillary perforators exist: one is the superfascial adiposal per-
forator, which arises from the 1t MTA which runs suprafascially. The
other is the intermuscular type perforator, which arises from the intra-
muscular 15t MTA, penetrating the interosseous muscle. The dorsal cu-
taneous veins, subdermal cutaneous veins, and several distal branches
compose the superficial axial venous system through the 15t MTA of the
first web space. The deep peroneal nerve runs through the dorsalis pe-
dis vessels and terminates in several branches on the first web space
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and the dorsal aspect of the great and second toes (Figure 1A).

Surgical Techniques

Using an air tourniquet (a tourniquet is very important to detect small
perforators), a longitudinal incision was made on the first web space.
Superficial subdermal and deep cutaneous veins were preserved as a
drainage system of this flap. Several perforators penetrating through
the interosseous muscle from the 1s* MTA and concomitant vein are usu-
ally detected under loops or operative microscopy. Including the main
capillary perforator of the 15t MTA, the flap was designed on the 1t web
space, sometimes extending into the proximal dorsum of the foot.

After a skin incision through the flap margin, the island flap is ele-
vated from the proximal side of the dorsal foot. The perforators nearest
to the defect, which are deeply dissected from the surrounding adiposal
tissue, are confirmed to be connected to the cutaneous venous system.
In cases in which the defects are in the great or second toe, the deep
dissection or transection of the 15t MTA is usually unnecessary because
an island flap with a short pedicle can be rotated 180 degrees around the
perforator to reach the defect. The branches of the deep peroneal nerve
can also be preserved without any damage. Based on our cases, a single
capillary perforator is enough to supply a flap, and a larger flap over 3 cm
in width usually needs a skin graft to close the donor defect. In cases with
hand pulp or palm defect, a short segment of the first metatarsal artery
involving a perforator is interposed into the transected digital artery in
a flow-through manner. The dorsal cutaneous vein and a branch of the
deep peroneal nerve are also included as another pedicle (Figure 1B).

Results

Between June 1994 and December 2005, eight patients with extremity
defects were treated with five island 1t MTAcp flaps and three free 1%t
MTA flaps. The number of defects was three in the fingers and hand,
and five in the foot and toes. The operated patients were four males and
four females with the age range of 12 to 75 years. The flaps ranged from
3to 8 cminlength and 1 to 5 cm in width. As for postoperative compli-
cations, there were no serious complications and not any flap necrosis
(Table 1).
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Figure 1. (A) Schematic drawing of the 15t MTAcp flap. Small capillary perforators (P1 & P2) arise from the first metatarsal artery at the first web space.
(B) Free 15t MTAcp flap with a short segmental vessel. 15t MTAcp, first metatarsal artery capillary perforator; DPA, dorsalis pedis artery; V, cutaneous vein.

Table 1. Patient Summary

No. Age Sex Defect Flap Flap Size (cm) Complications
1 56 M Great toe Island 1t MTAcp flap 6x3 None
2 12 F Foot Island 1t MTAcp flap 3x1 None
3 53 F Hand Free 1t MAPcp flap-DIP joint 3x1 None
4 26 M Second toe Island 1t MTAcp flap 8x2 None
5 75 F Second Toe Island 7x3 None
6 67 M Great toe Island 4x1 None
7 16 F Finger Free 1t MAPcp flap 3x1.5 None
8 59 M Hand Free 15t MAPcp flap 8x5 None

1t MTACp, first metatarsal artery capillary perforator; DIP, distal interphalangeal joints; F, female; M, male.

Case 1: Island Flap for Second Toe Defect (No. 4 in Table 1)

A 26-year-old man sustained a skin necrosis on the volar side of the right
second toe. This was caused by an avulsion injury and an X-ray revealed
dislocation of the distal interphalangeal joint. After the resection of the
necrotic tissue and repositioning of the distal phalangeal bone, an island
1stMTAcp flap of 8 x 2 cm was transferred to cover the defect. The donor
defect was closed with a split-thickness skin graft from the right thigh.
Postoperatively, the flap and skin graft survived completely, and the pa-
tient walked without problems (Figure 2).

Case 2: Scar Related Contracture of the Little Finger (No. 8 in Table 1)

A 59-year-old man sustained a skin defect on the volar aspect of the left
little finger. This was combined with a complicated fracture of the fifth
metacarpal phalanx by an encounter with a rice harvesting machine.
Although an island ulnar artery perforator flap was used to repair the
defect, a severe volar scar contracture of the little and ring fingers re-
mained. After releasing the contracture, a free 15t MTAcp flap of 8 x 5 cm,
with a short segmental pedicle, was transferred. A short segment of the
15t MTA and the dorsal cutaneous vein of the flap were anastomosed to
the ulnar digital artery of the ring finger and the dorsal cutaneous vein of
the hand. Postoperatively, the flap survived completely. The contracture
of the little finger was released and there was not any donor site morbid-
ity (Figure 3).
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Discussion

In this series, we report an island capillary perforator flap without tran-
section of the 1t MTA and a free flap with a short segmental 1t MTA.
These flaps are completely different from the first web space flap, includ-
ing the pedicle of the 15t MTA. In 1989, Earley reported the first web flap
with such capillary perforators and described the distal web-space cuta-
neous vessels, which arose from the 15t dorsal MTA and common digital
vessels [2]. The number of vessels with a diameter sometimes smaller
than 0.3 mm varied between two and five arterial branches. However,
the flap was not an island flap, but a rectangular flap based on wide skin
pedicle including many pedicle vessels and nerves.

In this series, it was proved that only single perforators can feed the
flap (maximum dimension 8 x 5 cm) with complete island elevation by
transection of whole skin margin. Therefore, being differentiated from
the conventional 1t web flap or 15t MTA flap reported by Earley, our flap
was named as “1°t MTA capillary perforator flap “.

The new concept of “capillary perforator flap” has been already pro-
posed many times in the meetings of the International Perforator Course,
World Society of Reconstructive Microsurgery, American Society of Re-
constructive Microsurgery, and also described as “thoracodorsal artery
capillary perforator (TAPcp) flap [5].” We defined “capillary perforator” as
less than 0.3 mm perforator (sometimes invisible perforator with bare
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Figure 2. (A) Left, a 26-year-old man with volar skin necrosis of the right second toe. Right, an island 15t MTAcp flap was designed. (B) The flap was trans-
ferred with the distal capillary perforator. P indicates transected proximal perforator. (C) Left, two months after surgery. The donor defect was closed with
a split thickness skin graft. Right, the flap survived completely.

Figure 3. (A) Case 3, a 59-year-old man with a severe volar scar contracture of the left little finger. Right, the contracture was released. (B) A free flap with
a short segment of 15t MTA was elevated on the right foot dorsum. Left, flap design. Right, the deep peroneal nerve was preserved. (C) A short segment
(marked as S) of the 15t MTA and dorsal cutaneous vein (marked as V) of the flap were included in the flap and anastomosed to the ulnar digital artery of the

ring finger and dorsal cutaneous vein of the hand. (D) Three months after surgery. The flap survived completely. 1t MTA, first metatarsal artery.

eyes) and nourished skin flaps of some dimension (at least 7 x 5 cm). This
concept is very important because recently, and in future, we believe that
many new flaps nourished with much smaller perforators less than 0.3
mm are (and will be) proposed in some proper areas (around joints and
through peripheral nerves) in the human body.

The advantages of this flap are that the 15t MTA (in case of an island
flap) and the deep peroneal nerve with the surrounding adiposal tissue
can be preserved in the web space. There is no postoperative donor site
pain or numbness. There is no possibility of a depressive scar on the first
web space because the soft tissue can be preserved in the donor site.
The disadvantages are that since the perforators are so small (sometimes
invisible), loops are required for their dissection, and a large flap cannot
be obtained without skin grafting onto the donor defect because of the
tightness of the skin.

This flap is indicated for the coverage of the defects around the first
web space, including the great and second toes as an island flap. As a free
flap, with a short segment of the 1s*MTA and its perforator (flow-through
flap), the defects of the hand and fingers can be repaired less invasively.
In addition, free composite flaps including tendons, nerves, and/or joints
can be used for composite hand defects. A simple vascularized deep pe-
roneal nerve flap with the same pedicle is also useful for nerve defects
in scarred beds.

In terms of future applications of this flap, based on our experience,
avascularized lymphadiposal flap is useful for severe lymphedema of the
contralateral leg because some lymphatics with drainage function exist in
the first web space of the leg [6]. There is no possibility of postoperative
edema of the donor leg because of no damage of lymphatic system at
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the proximal leg, and each channel has rich vascular supply because of
these perforators.

Conclusion

The 1s*MTAcp flap is a new capillary perforator flap and less invasive re-
constructions with this flap are now possible for the defects around the
first web space, toes, and fingers. In addition, the concept of the use of
this capillary perforator flap will help open a new field in reconstructive
surgery in the future.
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