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Abstract. Head and neck reconstruction with dorsoradial forearm free flap: a preliminary clinical study.
Problems/Objectives: The most common criticism of the radial forearm free flap (RFFF) is donor site morbidity. Delayed
or defected integration of split thickness skin graft (STSG) is the most commonly encountered complication. Defective
healing or excessively thin skin coverage of important forearm structures, such as the median nerve and ulnar artery-
nerve bundle, places these structures at increased risk of injury. The current study aims to modify the RFFF to utilize a
dorsoradial skin island in order to protect the volar tissue aspect of these structures.

Methodology: Seven patients were included in the study between 2005 and 2008. All patients had oncologic resections
in the oral cavity necessitating free tissue transfer. The main variation from the standard RFFF technique is that the
medial incision was placed 1 cm lateral to the palmaris longus tendon. The dissection was extended laterally and
dorsally, depending on the necessary flap size. The donor side defect was covered with a thigh STSG.

Results: None of the patients had partial or complete flap necrosis. This surgical modification provided tissue coverage
along the course of the median nerve and ulnar neurovascular bundle.

Conclusions: Dorsoradial forearm free flap is a feasible technique that allows preservation of tissue coverage on the volar

surface of the forearm.

Introduction

The current golden standard for
reconstruction of upper aerodiges-
tive tract defects is free tissue
transfer.' Free tissue transfer has a
success rate approaching 95% and
superior aesthetic and functional
results when compared to
conventional techniques such as
rotational or regional flaps.'? The
preferred reconstructive method
for intraoral defects is the radial
forearm free flap (RFFF). Due to
its pliability, RFFF can be easily
shaped to follow the contours of
the defect and offers excellent
tissue compatibility."** RFFF was
first described by Yang er al. in
1981 and subsequently utilized by
Soutar two years later for intraoral
reconstruction.®® Its popularity is

due to the length of the vascular
pedicle and excellent tissue
pliability." The pedicle length
allows flexibility with recipient
vessel selection, even allowing
anastomosis to the vessels on the
contralateral side of the neck.’
The main drawback of the flap
is donor site morbidity."” Potential
complications include delayed or
defective integration of the split
thickness skin graft (STSG)
placed on the forearm, sensorial
changes of the radial side of the
forearm and hand, hand edema,
and restrictions of wrist move-
ment.>'*"* Problems with STSG
integration are by far the most
common morbidity, representing
19-53% of all post-operative mor-
bidities.”*"* The common method
used to close the fascia-dermal

defect at the forearm is STSG
harvested from the thigh with a
thickness  of  0.30-0.45 mm
(0.012-0.018 inches)'*'¢ or less
commonly a full thickness skin
graft.” Even if the skin graft inte-
grates completely, the area has
thinner skin coverage compared to
the rest of the arm.' Our aim in
this study was to fashion the skin
island of the RFFF on the radial
side of the forearm extending
laterally and dorsally and thus
provide adequate skin and tissue
coverage to the median nerve and
ulnar neurovascular bundle.

Materials and methods

Surgical technique

Dorsoradial forearm free flap
(DRFFF): Cephalic vein, radial,
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and ulnar arteries are detected and
traced by ultrasound Doppler
techniques. The procedure is
performed with a tourniquet in
place inflated to 300 mmHg. A
horizontal incision is made along
the flexor crease, proximal to the
wrist, which enables evaluation of
arteries for an anomalous course
before elevating the flap from the
underlying tissue. No arterial
anomalies were detected in the
current study. The longitudinal
medial incision is placed 1 cm
lateral to the palmaris longus
muscle tendon. Lateral/dorsal
incision is placed depending on
the necessary size of the flap. This
incision can be placed as far as the
midline of the dorsal surface of
the forearm. The largest flap
harvested in the current study had
a horizontal dimension of 8 cm.
The dissection plane followed is
the same as the standard harvest-
ing technique of RFFF. The radial
artery, concomitant veins, and the
cephalic vein are ligated and tran-
sected distally (Figure 1). Before
proximal ligation of the vessels
the tourniquet was deflated and
perfusion of the flap evaluated
visually, with special attention to

Figure 1
A: Dissection of the dorsoradial forearm flap. B: Extension of the dissection to the flexor surface of the forearm is minimized.

the lateral aspect of the flap. In the
current study, perfusion problems
were not identified in any tissue
flap.

Seven patients were included in
the study between 2005 and 2008.
All of the patients had oncologic
resections necessitating recon-
struction in the oral cavity. None
of the patients received radiation
and/or chemotherapy before surgi-
cal intervention. The donor site
defects at the forearm were closed
with a STSG from the thigh.

Results

All flaps were completely viable
after the procedure. None of the
patients had tissue defects at the
reconstruction site (Figure 2). One
patient had partial loss of skin
graft exposing the flexor carpi
radialis muscle tendon. The defect
was 1.5 x 1 cm, and was managed
with conservative methods. After
three weeks of meticulous wound
care the defect healed sponta-
neously without any permanent
consequences. No early surgical
complications, such as hematoma,
seroma, or infection were
observed.

Discussion

Radial forearm free flap is consid-
ered to be the “workhorse” flap
for microvascular head and neck
reconstruction.'">  The most
important morbidity of RFFF is
delayed wound healing of the
donor site."! The donor site is
covered by a STSG or full thick-
ness skin graft. The quality of the
skin may vary with age, sex, and
donor location; regardless, the
thickness of tissue coverage at the
forearm is reduced by 1/10.'%'
This reduction decreases the
protective layer over the median
and ulnar nerves as well as the
ulnar artery. Furthermore, partial
STSG graft loss is reported to
occur in 16-33% of cases™"
resulting in exposure of these
important structures. The pro-
posed modification of the RFFF
prevents the loss of protective
tissue over these structures by
displacing the skin island laterally
and dorsally.

Several different methods are
used to cover skin defects of the
RFFF donor area. Septocutaneous
vessel-based proximal forearm
flaps are thought to be successful
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in covering defects up to 4 cm."
Primary closure with Z-plasty,
rotation flaps, and V-Y advance-
ment flaps may be used to cover
defects smaller than 4 x 6 cm.'*'"'¢
However, with larger defects
the use of a skin graft is
unavoidable."""*" The technique
proposed in this study uses skin
graft to cover the defect; however,
in a variation from the traditional
procedure, the defect is lateralized
to avoid exposing the volar sur-
face of the forearm and the under-
lying neurovascular structures.
Multiple-stage surgeries, such
as tissue expansion or prelaminated
flaps without skin harvesting, are

Figure 2
DRFFF reconstruction on a 56-year-old patient with palate carcinoma. A: View of the flap design while the forearm is in prone posi-
tion (dimensions 9 x 11 cm). B: Dissection of the flap. C: Long-term result at the donor site. D: Long-term result at the recipient site.

other options to minimize the
forearm defect.*'*'***> In this
study all of the patients were
oncologic cases where additional
aesthetic surgical procedures were
not part of the management plan.

Chang et al. has proposed
suprafascial dissection to limit the
exposure of the structures such as
the flexor tendons and median
nerve. This technique has the
advantage of decreasing the
development of adhesions over
these structures, as well as
improving the aesthetic result in
terms of better skin graft integra-
tion.” However, an advantage of
DRFFF is the avoidance of medi-

an nerve and ulnar bundle expo-
sure, therefore providing the most
effective anatomic coverage.
Another aspect emphasized in
the technique proposed here is the
proper evaluation of arterial blood
supply to the hand. The most
morbid complication of the RFFF
is acute or chronic ischemia of the
hand.” The common practice of
performing Allen’s test pre-
operatively is a subjective tech-
nique." There are reports of
acute ischemia of the hand even
after a favorable Allen’s test'®*
Therefore, it is strongly recom-
mended to perform an ultrasound
Doppler study presurgically."
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Allen’s test and Doppler studies
were performed before surgery in
all cases in the current study. The
current technique has the added
benefit of incorporating screening
for arterial anomalies via a hori-
zontal incision placed in the flexor
crease proximal to the wrist, prior
to committing to the circumferen-
tial skin incision. This step
enables the surgeon to convert to
an ulnar forearm flap if necessary.

Venous thrombosis is the major
cause of flap failure.®* Because
of this, many surgeons prefer two-
vein anastomosis (concomitant
and cephalic veins).”? The
cephalic vein is located lateral to
the radial artery and lies on the
lateral side of the harvested flap
with the standard technique.” The
technique introduced here places
the cephalic vein centrally in the
flap. This might provide better
venous drainage of the skin island
as well as easier inclusion of the
cephalic vein into the flap.

The main problem that might
arise with the proposed technique
is perfusion problems secondary
to the increased distance of the
dorsal part of the harvested flap to
the radial artery. The volar inci-
sion is just medial to the radial
artery while the dorsal incision is
placed at a longer distance. This
might be problematic with larger
flaps. However, the largest flap in
this series had dimensions of
8 x 16 cm and did not have any
perfusion problems. Checking
perfusion before bisecting the
proximal connections of the ves-
sels is a useful intra-operative
evaluation. Further clinical studies
can determine the dorsal limit of
flap extension.

The area to receive the skin
graft is on the volar surface with
the standard RFFF technique.
Lateralization of the flap displaces

the grafted area to the dorsal sur-
face of the forearm. This could be
considered a disadvantage from an
aesthetic point of view. Another
handicap of lateralization is the
transfer of hairy dorsal forearm
skin. This might prove to be
problematic if the flap is used to
reconstruct the oral cavity.

Conclusion

Dorsoradial forearm free flap is a
feasible technique that avoids
exposing the median nerve and
ulnar bundle and therefore provide
better protection to these
structures. Extension of the RFFF
dorsally enables harvesting of
substantial size skin islands. It
also has the advantage of incorpo-
rating the cephalic vein in a
central position of the flap. The
technique might be considered
disadvantageous from an aesthetic
point of view, but must be con-
sidered a feasible option providing
better volar skin coverage.
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