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ABSTRACT

This study discusses the problem of venous anastomo-
sis in microsurgery. There are certain circumstances where
there is no available suitable vein for the venous anastom-
osis. In these cases interpositional vein graft can be used
but it carries a higher risk of thrombosis. Vein transposi-
tion from the nearby areas can offer another alternative
that has many advantages over interpositional vein graft-
ing. These advantages include; only one venous anastomo-
sis is required, a long pedicle can be harvested, the vein is
located outside the ablative surgical field or radiated tis-
sue, the vein caliber is well suited for microvascular anas-
tomosis and the drainage will be to a high-flow, low pres-
sure system. Vein transposition is indicated even in the
presence of local veins when they are damaged, insuffi-
cient in number, their use can jeopardize venous drainage
or after failure of anastomosing them. The most commonly
used veins are the cephalic vein in head and neck and
breast reconstruction, the external jugular vein in head and
neck reconstruction, the superficial inferior epigastric vein
and the saphenous vein in penile replantation and recon-
struction and the dorsal digital veins in digital replantation
and reconstruction. In this paper the author will discuss his
experience in this technique and evaluate the advantages
of the technique.

INTRODUCTION

For experienced surgeon, free composite tis-
sue transfers offer a reliable, single-stage recon-
struction with low morbidity. Adequate recipi-
ent arteries and veins are essential in obtaining
a successful flap transfer. However, under cer-
tain circumstances there is no available suitable
recipient vein for the venous anastomosis. This
is commonly met in reconstructive surgery of
the head and neck following cancer ablation.
Though the neck offers several venous recip-
ients outflowing through the internal jugular
system, for example, the common facial, retro-
mandibular and superior thyroid veins, some-
times there is no adequate local veins. This may
be due to indurated scarred neck from prior sur-
gery, radical neck dissection, cervical soft tissue

infection, radiation therapy or a combination of
these [1]. This problem was overcome by trans-
position of the cephalic vein as sole venous
drainage of the free flap. This technique has
been published as isolated case reports in the
literature [2-4] and thoroughly described by Kim
and Chandrasekhar [1].

In this study we are going to describe other
circumstances in which vein transposition are
indicated.

PATIENTS AND METHODS

Case No. (1):
Female patient, 45 years with left radical

mastectomy came for breast reconstruction. She
received the whole course of radiotherapy and
chemotherapy 2 years ago. The skin of the
chest wall showed signs of radionecrosis (Fig.
1,a). The free TRAM was selected for the re-
construction.

The left axilla was exposed through the pre-
vious mastectomy scar to expose the thoraco-
dorsal bundle. The thoracodorsal artery was
identified entering the latissimus dorsi muscle
and it was divided and clamped. The vein was
identified at a more proximal level but its wall
was thin and friable. The short stump of the
vein and its pathological state would not allow
its use for microvenous anastomosis. A search
for another vein was done.

The pedicle supplying the serratus muscle
(one artery and two venae comitants) was dis-
sected and divided distally for its potential use
in microvascular anastomosis. The left cephalic
vein was identified in the deltopectoral groove
and dissected in the upper arm to gain a suffi-
cient segment from it. The vein then was
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clamped and divided distally and transposed
into the axilla for venous anastomosis (Fig.
1,b).

A TRAM measured 32 x 14cm was raised
based on the right deep inferior epigastric ves-
sels. Arterial anastomosis was done between the
deep inferior epigastric artery and the thoraco-
dorsal artery. Venous anastomosis was done be-
tween the largest one of the venae commitants
of the deep inferior epigastric artery and the
transposed cephalic vein. Another second ve-
nous anastomosis was done between the smaller
venae commitant and the venae commitant of
the artery supplying the serratus anterior mus-
cle. The flap survived completely (Fig. 1,c).

Case No. (2):
Male patient, 52 years old suffered trauma to

his left hand with a revolving machine. This re-
sulted in total amputation of both left index and
middle fingers at the level of the proximal pha-
langes with soft tissue laceration and skin loss
over the stump of the amputated digits. The is-
chemia time was about 21/2 hours but the ampu-
tated parts were badly preserved as they were
directly immersed in ice and cold water.

The amputated fingers and the stumps were
examined under the operating microscope. The
index finger showed severe injury of the vessels
and extensive intimal damage. Its stump
showed severe laceration of the vessels with
large hematoma involving the dorsal and palm-
er aspects of the stump. There was also loss of
the skin over the remaining stump. For these
reasons it was not suitable for microvascular re-
plantation.

The middle finger was in a better condition,
but the two digital arteries were avulsed proxi-
mally. This finger was replanted. The arterial
anastomosis was done between the digital artery
on the ulnar side with the stump of the common
digital artery at its beginning from the palmer
arch using a 5cm vein graft from the dorsum of
the foot.

Venous anastomosis was done between the
dorsal vein of the amputated finger and a corre-
sponding vein in the stump tissue a 3cm vein
graft from the dorsum of the foot. To do a sec-
ond venous anastomosis, there was no vein in
the stump. One of the dorsal veins of the adja-
cent ring finger was exposed through longitudi-
nal incision, dissected and divided close to the

PIP joint of the finger. The dissected segment
of the vein was transposed to the middle finger
and anastomosed directly to the dorsal vein of
the amputated part. The replanted middle finger
survived completely.

Case No. (3):
A psychotic male patient, 40 years old pre-

sented to us with self inflicted injury resulting
in total amputation of the penis. The patient
came to the hospital with good preservation of
the amputated part (cold ischemia time was
about 6 hours). The amputated part was cleanly
cut but there was some laceration of the skin of
the stump (Fig. 2,a).

The vessels and the nerves of the amputated
part as well as the stump were identified and
dissected. Trans-urethral Foley's catheter was
used around which the urethra was sutured. The
ventral aspects of the corpora were sutured. The
penis was fixed by suturing the ventral skin of
the penile shaft.

Arterial anastomosis was done between the
divided ends of the two central arteries of the
penis which was followed by closure of the dor-
sal aspect of the corpora. A third arterial anas-
tomosis was done between the divided ends of
the dorsal artery of the penis.

Venous anastomosis was done between the
divided ends of one of the dorsal veins of the
penis. A second venous anastomosis was in-
tended to be done between another dorsal vein
of the penis and its stump. For shortening of
this stump due to the laceration of the skin, the
right superficial inferior epigastric vein was
identified, dissected, divided distally and trans-
posed to the root of the penis to be anastomosed
with the vein of the amputated part (Fig. 2,b).

The 2 dorsal nerves of the penis were su-
tured, the wound was closed and suprapubic
cystostomy was done. The replanted penis sur-
vived completely (Fig. 3,c). Only a small part
of skin at the root of the penis became sloughed
and a skin graft was done for it 3 weeks later
on.

Case No. (4):
A forty five years old carpenter presented

with post traumatic adherent scar and tissue de-
fect on the radial side of the left index finger.
There was sensory loss on the whole radial side
of the index and old neglected dislocation of the
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proximal inter-phalangeal joint (PIP) due to a
heavy knife injury 8 months ago (Fig. 3,a).

The adherent scar was excised and the dislo-
cated joint was reduced and arthroplasty was
done using perichondrial graft from the ear. A 9
cm nerve graft was harvested from the right
anti-brachial nerve at the distal part of the right
arm. The graft was used to bridge a defect of
the radial digital nerve of the left index.

An arterialized venous flap measuring 5 x
2.5cm was raised from the volar aspect of the
right forearm. The flap had 3 draining veins and
one feeding afferent vein (Fig. 3,b). Two of the
draining veins were anastomosed with two digi-
tal veins from the index by end to end anastom-
osis. For anastomosing the third vein, a proxi-
mal digital vein from the neighbouring middle
finger was mobilized, transposed and used for
anastomosis so as not to jeopardize the venous
drainage of the index finger (Fig. 3,c). End to
end arterial anastomosis between the radial digi-
tal artery of the index finger and the flap affer-
ent vein was done, the flap donor site was
closed by STSG from the thigh.

One day later the flap started to get swollen,
edematous and its color became dark pink with
glistening skin. The condition remained station-
ary until the 10th post-operative day where ede-
ma started to subside and healing of edges start-
ed to occur. By time the flap gained normal
texture and stability. There was noticeable im-
provement in the flexion of the PIP (Fig. 3,d).
Late sensory examination (10 months post-
operative) revealed a 5mm two point discrimi-
nation at the radial side of the index finger over
the flap.

Case No. (5):
Male patient, 26 years old presented to us

with total loss of his penis. The patient had this
problem after application of tight crepe bandage
on the penis for control of urethral bleeding
which ended with sloughing of the whole penis.
Several surgical procedures were done to
lengthen the remaining stump but without gain-
ing much benefit (Fig. 4,a).

Total phalloplasty was done using the radial
forearm flap. The flap length measured 14cm
and its width measured 15cm in its proximal
end and 13cm in its distal end. Two strips of
skin, each of them measured 1cm were deepi-
thelialized around 3cm strip of skin to recon-

struct the neourethra. The flap included the ra-
dial artery and its 2 venae commitants, cephalic
vein, medial and lateral cutaneous nerves of the
forearm.

Through a midline incision and transverse
incision through the previous scar, the deep in-
ferior epigastric vessels on the left side were
exposed, dissected for a sufficient length, divid-
ed and reflected down. The remaining part of
the penile root was explored, the end of the ure-
thra, the penile stump and the two dorsal penile
nerves were identified and exposed.

Arterial anastomosis was done between the
radial artery of the flap and the deep inferior ep-
igastric artery (end to end). After clamp release,
there was profuse bleeding from the anastomot-
ic site. This bleeding was not controlled by
more sutures and the ends of the vessels be-
came lacerated. So, the arterial anastomosis was
revised immediately and the flap became well
perfused.

The venae commitant accompanying the
deep inferior epigastric artery was too friable
and small. It was shortened till adequate size
was reached. This needed a vein graft to com-
plete the venous anastomosis. A small vein
graft from the cephalic vein of the flap was
used for venous anastomosis between the venae
commitant of the radial artery and the venae
comitant of the deep inferior epigastric artery.
This anastomosis was not patent. For this rea-
son the deep inferior epigastric vessels on the
contralateral side were exposed. The venae
commitant though appearing better than the
other side; still, it has not the criteria of com-
pletely healthy vein. A long vein graft was har-
vested from the left great saphenous vein and
used for venous anastomosis between the flap
vein and the contralateral venae commitant of
the deep inferior epigastric artery.

Neural repair was done between the 2 dorsal
penile nerves and the medial and lateral cutane-
ous nerves of the flap. Flap was fashioned in its
place and supra-pubic cystostomy was done
(Fig. 4,b).

Thirty six hours after the operation, the flap
became congested (Fig. 4,c). Some stitches
were removed, multiple small incisions with lo-
cal injection of heparin started. Few hours later,
the congestion was severe and the decision was
to be explored. On exploration, the vein graft
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Fig. (2): b: Intraoperative view showing the
replanted penis and the incision through
which the right superficial inferior epi-
gastric vein is exposed and dissected.

Fig. (1): a: Patient No. (1) with left radical mastectomy.

Fig. (1): b: Immediate post operative view showing the recon-
structed breast and the incision in the left arm through which
the cephalic vein is dissected and transposed.

Fig. (1): c: Complete flap survival.

Fig. (2): a: Patient No. (3) with complete
amputation of the penis.

Fig. (2): c: Complete survival of the replant-
ed penis.

was thrombosed till the ends of the anasto-
mosed veins. The graft was resected and the
vein of the flap was shortened, irrigated till sat-
isfactory bleeding was obtained. The great
saphenous vein of the right thigh was exposed,
divided just above the knee and dissected till
the saphenofemoral junction (Fig. 4,d). The
vein was transposed and venous anastomosis
was done between it and the vein of the flap.
This could salvage the failing transplant and the
new penis survived completely (Fig. 4,e).
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Fig. (4):
a: Patient No. (5) with total penile loss.
b: Intraoperative view showing the reconstructed

phallus by the radial forearm flap.
c: Thirty six hours post-operatively with severe

congestion of the reconstructed penis.
d: Exposure and dissection of the saphenous vein

of the right thigh.
e: Complete survival of the reconstructed penis.

Fig. (3): a: Patient No. (4) with adherent scar
on the radial side of the left index finger
with stiff proximal interphalangeal joint.

Fig. (3): b: The arterialized venous flap
with 3 draining veins and one feed-
ing afferent vein.

Fig. (3):c: Immediate post-operative view
showing the flap in place and the inci-
sion in the dorsum of the adjacent fin-
ger through which the dorsal digital
vein is dissected and transposed.

Fig. (3): d: Late post-operative view show-
ing complete flap survival and flexion
of the proximal interphalangeal joint. Fig. (4-a) Fig. (4-b)

Fig. (4-c) Fig. (4-d)

Fig. (4-e)
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DISCUSSION

Free composite tissue transfers offer a relia-
ble, single-stage reconstruction with low mor-
bidity. Adequate recipient arteries and veins are
essential in obtaining a successful flap transfer.
Under certain circumstances there is no availa-
ble suitable recipient vein for the venous anas-
tomosis. This is commonly met in reconstruc-
tive surgery of the head and neck following
cancer ablation and postoperative irradiation.

The problem of venous drainage in free flaps
to the head and neck was addressed by Meagher
et al. [5]. They advocated the use of local veins
even if they were of small caliber. This was ob-
jected by Kim and Chandrasekhar [1]. They
found that a free flap venous anastomosis to a
small caliber local vein risks thrombosis. This is
especially true when the ultimate drainage pat-
tern of these veins is unclear, because of prior
surgery and/or radiation.

If there is no adequate local veins due to in-
durated scarred neck from previous surgery,
radical neck dissection, cervical soft tissue in-
fection, radiation therapy or a combination of
these [1], the use of vein grafts may be neces-
sary though it has been implicated in higher flap
failure rates [6,7]. Again the use of interposition
vein grafts to the undamaged contralateral vein
was not preferred as it requires two anastomos-
es and is associated with an increased risk of
thrombosis [1]. Another alternative is transposi-
tion of a long segment from near-by large vein
to obviate the need for these vein grafts.

Cephalic vein transposition in microvascular
reconstruction of major head and neck defects
was reported and described by several authors
[1-4]. It has many advantages over the use of in-
terpositional vein grafts [1].

1- It requires only one venous anastomosis.
2- A long pedicle can be harvested to reach the

mid-face or contralateral neck without undue
tension.

3- The cephalic-subclavian system is high-flow,
low-pressure system.

4- This vein is located outside ablative surgical
field, or radiated tissue, therefore it is un-
damaged.

5- The vein caliber is well suited for microvas-
cular anastomosis.

The same principle can be also applied in
microvascular reconstruction of the breast after

mastectomy. All these patients were previously
subjected to irradiation with its debatable effect
on the state of the recipient vessels.

Reports on the patency of microvascular
anastomoses in irradiated tissues are controver-
sial and not conclusive. In the early days of mi-
crosurgery, it was generally recommended that
the use of irradiated vessels in microvascular
procedures should be avoided [8-10]. Later on, it
has been shown that in irradiated tissues, the
patency of microvenous anastomosis is reduced
significantly whereas the patency of microarte-
rial anastomosis is not altered [11]. However,
Mulholland et al. [2] has comparable free flap
survival rates in the irradiated and non irradiat-
ed patients. They reserved the use of vein grafts
and cephalic loops in situations where the recip-
ient vessels are not available. They do not find
that the long-term radiation effect is significant
enough to necessitate longer angioaccess proce-
dures in the presence of adequate local radiated
recipient vessels. In another recent study [12],
the success of microvascular anastomosis and
the overall flap survival was not affected by
preoperative irradiation.

However, in some cases the local veins are
friable and easily injured during dissection that
would necessitate performing the venous anas-
tomosis with a healthy vein away from the area
of scarring and irradiation. This was the situa-
tion in case No. (1) where the cephalic vein was
transposed from the arm to the axilla to be used
as venous drainage for the free TRAM. In this
situation, intraoperative finding of pathological
vein in the irradiated area is the indication for
vein transposition.

In replantation surgery, the anastomosis of
multiple veins has shown to improve the out-
come [13,14]. There is general recommendation
to repair one or two arteries and two or three
veins for the amputated part and for each artery
at least two veins have to be done. In some cas-
es which is associated with some lacerations of
the stump no near by available veins could be
detected. Instead of interposing the gap by vein
grafts with their technical difficulties and risks,
transposition of one of the digital veins from
the adjacent finger can be done. This was the
situation in case No. (2). Also, the same princi-
ple was applied in the case of penile replanta-
tion case No. (3), where the superficial inferior
epigastric vein was mobilized and transposed to
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the stump to provide another drainage for the
replanted penis.

There is evidence in the literature to suggest
that when two venous anastomoses are per-
formed, there is less likelihood of flap failure
[15]. two venous anastomoses are our standard
in free flap surgery, if there is no available vein
in the area we would not hesitate to transpose a
large near by vein to add another vein for the
second venous anastomosis. The external jugu-
lar vein is commonly used in head and neck re-
construction after being divided cephalically.

Areterialized venous flaps were added to the
armamentrium of Plastic Surgeon since 1987
[16]. Since that time several reports on their uses
for digital reconstruction were published [17-19].
All experimental and clinical studies [20-24]
showed that at least two veins should drain the
A.V. flap and the success rate is greatly in-
creased when 3 veins are used for their drain-
age. So, whenever possible this flap should be
drained by three veins. However, the use of
three digital veins from the same digit has to the
avoided so as not to jeopardize the venous
drainage of the digit itself. Thus only two veins
from the affected digit were used and the third
one has to be transposed from the adjacent digit.
This was what we did in case No. (4). In the
long term follow up of this case the patient did
not develop any edema in the operated digit.

Venous thrombosis is more common than ar-
terial thrombosis after free flap surgery [25-26].
In the series of Kroll et al. [27] the incidence of
venous thrombosis was 54% while that of arte-
rial thrombosis was 20%. 59% of these venous
thrombi occurred before the end of the first
postoperative day and they can be easily diag-
nosed than arterial thrombosis. So, the chance
for exploration is great. On exploration, some
times a segment from the recipient vein has to
be resected which may make it short to be used
again for reanastomosis. In such situations ve-
nous transposition and anastomosing this vein
to the flap will provide rapid and sure venous
drainage to a large draining vein. This is what
was done in case No. (5) where the saphenous
vein was transposed from the thigh and used to
drain the failing transfer.

To summarize, there are some situations in
which vein transposition is indicated:

1- Local veins are available but their status
(due to irradiation) or length (due to shortening

or injury during dissection) would not permit
their uses in microvenous anastomosis. This is
commonly seen in head and neck and breast re-
construction after irradiation. The vein to be
used is the cephalic vein.

2- Local veins are available but their num-
bers are not sufficient for microvenous anas-
tomosis if more than one venous anastomosis is
planned to be done. This is commonly seen in
replantation surgery. The vein to be used is the
dorsal digital vein from the adjacent digit dur-
ing replantation of amputated digits. Another
example is transposition of the superficial infe-
rior epigastric vein to the root of the penis in
penile replantation.

3- Local veins are available but they could
not be used for fear of jeopardizing the venous
drainage of the area. The example is the use of
arterialized venous flap with 3 venous anasto-
moses for digital coverage. Two veins will be
used from the affected digit and the third one
will be borrowed from the adjacent digit to
avoid compromising the venous drainage of this
digit and the post operative edema.

4- Local veins are available and they are al-
ready used in the anastomosis, but venous
thrombosis occurred that necessitated revision
of this anastomosis. When the remaining stump
length is not sufficient due to shortening, vein
transposition is indicated to salvage the failing
replant or transfer.

In conclusion vein transposition can be an-
other alternative for interpositional vein grafts.
It can give a long pedicle that is located outside
the ablative surgical field or radiated tissues. It
requires only one venous anastomosis that
drains to a high-flow low-pressure system.
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