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Use of island pedicle flaps is often problematic of their
limited reach. In such cases, free flaps are very useful for
reconstruction. However, unless the recipient vessels around
the area to be reconstructed have a good circulation, use of a
free flap becomes difficult. Vein grafts and even arteriove-
nous loops have been used to lengthen the pedicle between a
free flap and the recipient vessels.1–3 However, it would be
easier if there was the option of making the pedicle of the
island flap as long as needed. Here, we report on the use of an

interpositional vein graft to extend an island pedicle flap for
the reconstruction of an ischemic above-knee amputation
stump in one case and to seal an intractable fistula on the
buttock after radiation therapy in another.

Case 1

A 90-year-old woman presented with a necrotic stump after
undergoing a left above-knee amputation because of
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Abstract Background Island pedicle flaps often have the problem of limited reach. In such
cases, free flaps are useful for reconstruction but often have the issue of unavailability
of suitable recipient vessels. Therefore, it would be helpful if the pedicle of an island flap
could be extended as far as necessary.
Methods Here, we describe the use of interpositional vein grafts to extend island
pedicle flaps for the reconstruction of an ischemic above-knee amputation stump in
one case and to seal an intractable fistula on the buttock after radiation therapy in
another case. In the patient with the ischemic stump, a deep inferior epigastric
perforator flap was extended by 6 cm using the great saphenous vein harvested from
the contralateral side, allowing successful coverage of the stump. In the patient with an
intractable fistula on the buttock, a thoracodorsal artery and vein graft that was
extended by 25 cm using the cephalic vein harvested from the right forearm to upper
arm allowed successful sealing of the fistula.
Results Circulation was satisfactory in both cases and both flaps survived. The
operative procedure was straightforward.
Conclusion Interpositional vein grafts may be a feasible option for the extension of
island pedicle flaps to include the features of an island pedicle flap and a free flap.
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ischemic necrosis caused by arteriosclerotic obstruction
(►Fig. 1A). Fifteen years earlier, she had undergone a left
total hip replacement (►Fig. 1B). She was referred to our
hospital for the coverage of the soft tissue defect.

The femoral artery appeared to be extensively calcified
and stenotic on a multidetector computed tomography
angiogram; however, the central posterior arteries derived
from the external iliac artery appeared to be less diseased
(►Fig. 1C). Hip disarticulation would have been indicated if
we had chosen to close the ulcer by shortening the stump.
However, the patient and her family hoped to retain the
length of the affected lower limb. Given that the recipient
vessels were either outside the affected zone of the calcified
and stenotic areas, the decisionwasmade to cover the stump
using a left deep inferior epigastric perforator (DIEP) flap.

The DIEP flap was raised after debridement of the stump.
The pedicle of the flap was dissected as far as possible in the
proximal direction, but the flap did not reach the end of the
stump (►Fig. 2A). The deep inferior epigastric artery and
collateral veinwere extended by 6 cm by interposing venous
grafts taken froma segment of the right great saphenous vein
(►Fig. 2B). The exposed stump was covered with the skin
paddle. The postoperative course was uneventful and the
entire skin paddle survived (►Fig. 2C).

Case 2

An 86-year-old woman presented to our institution with an
intractable fistula that had first developed on her left
buttock 30 years earlier after undergoing radiation therapy

for uterine cancer (►Fig. 3A). The inguinal region, superior
posterior iliac spine, and both iliac crests were widely
covered with scar tissue (►Fig. 3B, C). The subcutaneous
tissue around the fistula was found to be extensively
calcified on computed tomography images (►Fig. 3D).
Diagnosis of a radiation ulcer was straightforward. Severe
calcifications were distributed along the iliac and femoral
arteries and it was evident that a femoropopliteal bypass
procedure had been performed (►Fig. 3E). The circulation
in the area surrounding the femoral artery and buttocks
and supplying the flap was unreliable. A fistulectomy
involving the surrounding calcified tissue was performed.
The resulting defect was 15 cm � 12 cm in size and bled
less easily. The gluteus maximus muscle was exposed. A
15 cm � 12 cm latissimus dorsi muscle flap was raised and
a 50-cm length of cephalic vein was harvested from her
right forearm and upper arm. After dividing the harvested
length of vein into two parts, one length was inserted into
the thoracodorsal artery and the other into the correspond-
ing vein (►Fig. 4A, B). After anastomosis, the latissimus
dorsi muscle flap was well perfused. The flap survived and
the wound healed (►Fig. 4C).

Discussion

Although a vein graft makes it possible to extend the
transplant range of an island pedicle flap, interpositional
vein grafts may be expected to increase the risk of failure.
However, there is some evidence suggesting that the suc-
cess rate for vein-grafted free flaps is not different from that

Fig. 1 (A) A 90-year-old woman with a necrotic stump because of ischemic necrosis. (B) The patient had undergone a left total hip replacement.
(C) The femoral artery appeared to be extensively calcified and stenotic.
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Fig. 3 (A) An 86-year-old woman with an intractable fistula because of radiation therapy. (B, C) The inguinal region, superior posterior iliac spine,
and both iliac crests were widely covered with scar tissue. (D) The subcutaneous tissue around the fistula was found to be extensively calcified. (E)
Severe calcifications along the iliac and femoral arteries. A femoropopliteal bypass procedure had been performed.

Fig. 2 (A) The flap did not reach the end of the stump. (B) The pedicle was extended by 6 cm by interposing venous grafts. (C) The postoperative
course was uneventful and the entire skin paddle survived.

Journal of Reconstructive Microsurgery Open Vol. 3 No. 2/2018

Interpositional Vein Grafting for Pedicle Extension of Island Pedicle Flaps Yoshida et al.e52



for simple free flap transfers.4 Several clinical reports have
cautioned against use of interposition vein grafts in free
tissue transfers because of high complication rates.5–7

Technical factors, such as excessive surgical trauma and
double anastomoses disrupting the normal laminar flow,
were thought to increase the thrombogenic response and
eventually cause thrombosis in these vein grafts. However,
the results of well-controlled experiments did not support
the technical risk hypothesis and most studies have con-
cluded that vein grafting is not a high-risk procedure when
the surgical management is optimal.8–11 Use of interposi-
tional vein grafts for the extension of island pedicle flaps
provides evidence of this theory, in that insertion of a vein
graft into the pedicle does not seem to increase the risk of a
thrombogenic response via the anastomosis. The advan-
tages of this method are that the extent of vascular dissec-
tion at the recipient and donor sites is similar; there is no
need to consider the circulation at the recipient site; and
the superficial veins are dissected more easily than the
recipient vessels.

The main disadvantage of using this method is that the
exact amount of extension achieved cannot be accurately
predicted and may differ from flap to flap. However, in our
patient, there were no problems attaching a 25-cm vein
graft to a thoracodorsal artery flap, as has been reported
previously.12 Another report suggests that it is even possi-
ble to use a vein graft that is 46 cm in length.13 Taking these
reports into account, adaptation of an interpositional vein
graft for the extension of an island pedicle flap is acceptable
because of the limited reach of island pedicle flaps and the
problem of availability of recipient vessels when using free
flaps.

Conclusion

Interpositional vein graft for the extension of an island
pedicle flap is one of options if there is the limited reach
of island pedicle flaps and the problem of availability of
recipient vessels when using free flaps.
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