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ABSTRACT

Aim: Traditional donor site closure from radial forearm free flap (RFFF) has been associated
with esthetic and functional morbidity. To avoid complications, such as color mismatch and
secondary donor site morbidity, a new technique named “Iberic graft” for covering the RFFF
donor site was described previously by our team. Methods: A study of patients who underwent
reconstruction of head and neck defects using a RFFF was conducted to assess postoperative
complications of the RFFF donor site and also to evaluate the morbidity in terms of aesthetics
and function following the use of the “Iberic graft”. The donor site was covered by the use of
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a combined local triangular full-thickness skin graft. Color match, quality of the scar, presence
of necrosis, dehiscence of the suture or tendon exposure were recorded and analyzed. Results:
One hundred and twenty-five consecutive patients undergoing RFFF harvesting were included.
RFFF donor site defects ranged from 15 cm? to 70 cm?; 9 patients (7%) had small dehiscences of
the forearm skin graft, whereas 2 cases (1.6 %) presented tendon exposure. Otherwise, partial skin
graft loss occurred in a few patients. In all cases, these sites healed secondarily by conservative
management, with no final impairment of function. Assessment of the forearm donor site at 1
to 3 months after the primary surgical procedure showed complete defect coverage, good color
match, and no scarring along the graft line. Conclusion: The “Iberic graft” is a reliable method
for closing most of RFFF donor site defects as it provides excellent color match and pliability,

while obviates the need for a second surgical site.
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INTRODUCTION

Since its introduction in 1981 by Yang et al.l' the radial
forearm free flap (RFFF) has been used extensively for
reconstruction of head and neck defects after oncologic
resection. However, many donor site complications have
been described, such as partial loss of the skin graft,
sensory disturbance, tendon exposure, and esthetic
pitfalls.>>! Direct closure is not often possible due to too-
large defects or insufficient skin laxity.**!

Several techniques have been described for adequate
closure of the donor site defect after RFFF harvesting,
such as purse-string closure,” split-thickness skin grafts
(STSGs),"o1 full-thickness skin grafts (FTSGs),['>!!
tissue expansion,'®'” closure with local flaps,!"*?% cross-
suturing,?! use of artificial dermis,*>%! and local fascial
flaps.?¥ STSGs are most commonly used. FTSGs can
be used to provide a thicker coverage of the defect;
they are more resistant to contractures or trauma and
provide better esthetics results. However, their main
disadvantages are potential increased morbidity and
occasional need for an STSG to close the second donor
site. Those patients in whom the skin graft is harvested
from the thigh can develop several other complications,
such as pain, infection, and hypertrophic scar formation.
Moreover, evident color mismatch is often present in
relation to the surrounding forearm skin.?® In addition,
avoiding a second surgical site might be a valuable aspect
to consider to decrease postoperative complication rates.

To avoid complications at the donor site from RFFF
harvesting, such as color mismatch and secondary donor
site morbidity, a new technique named “Iberic graft”
for covering the RFFF donor site based on the use of
combined local FTSG triangles within a geometric model
concept was described by the authors’ group in 2009.27!

Since its description, we have used this technique for
covering the RFFF donor site in 125 patients. In this

article, we analyzed the results (esthetics and function)
using the Iberic graft.

METHODS

As described by Gonzdlez-Garcia et al.,”” the design of
the RFFF begins by outlining the course of the dominant
subcutaneous veins and the palpable pulse of the radial
artery. The flap is elevated in a subfascial layer in a few
cases and in a supra-fascial layer in other cases. The
superficial branch of the radial nerve is preserved in all
cases. The basis for the design of the Iberic graft is the
geometric concept of the designed skin paddle and the
local FTSGs. Thus, a quadrangular or rectangular radial
forearm flap is outlined on the distal forearm. A double
curvilinear line is outlined from the proximal portion of
the RFFF to the proximal forearm to provide Access to the
proximal portion of the neurovascular pedicle; this double
curvilinear line allows the design of 2 opposed arcs. Then,
2 bowstrings are outlined within the concavities of the
arcs. At the midpoint of each bowstring, a perpendicular
dotted line is outlined to the midpoint of each arc. This
perpendicular dotted line is half the width of the RFFF
donor defect and no longer than 3.5 cm to allow direct
closure of the forearm skin flaps. At this point, 4 isosceles
triangles are depicted [Figure 1]. Subsequent triangular
FTSGs are harvested and freed from the forearm. Silk
sutures are used to join the FTSGs to the borders of the
defect and resorbable sutures are used to join 1 skin
triangle to another. Then, the FTSGs are covered with a
sponge using a tie-bolster technique and dressed with
regular gauzes with nitrofuran (Furacin® 2 mg/g; LAB-
SEID®, Barcelona, Spain) and protected in a forearm
splint for 10 days.

RESULTS

One hundred and twenty-five consecutive patients
underwent RFFF harvesting for head and neck
reconstruction since the first case. Primary closure of
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Figure 1: Design of the combined local triangular full-thickness skin
graft based on 4 skin triangles for rectangular defects

Figure 2: Postoperative clinical views of donor site. Horizontal design
with 4 triangles

the donor site was achieved in allcases using the Iberic
graft technique.

This technique allows covering big-sized defects using
skin grafts extracted from the donor site, obtaining the
same color of it. In the series of 125 patients, the RFFF
donor site defects ranged from 15 cm? to 70 cm? (mean =
24.5 cm?). Most patients underwent reconstruction with
4 skin triangles [Figure 2], whereas coverage of the RFFF
donor site with 2 or 3 skin triangles was carried out for
smaller defects [Figure 3]. The versatility of this technique
allows using either triangle-shaped or crescent-shaped
grafts, as convenient for a proper closure.

Concerning complications of the radial donor site, only
a few patients developed partial necrosis of the FTSG
[Figure 4] that was treated with local debridement and
healed successfully by secondary intention. No patients
developed complete necrosis of the graft. Only two cases
presented tendon exposure. In all cases, these sites
healed secondarily by conservative management, with
no final impairment of wrist mobility. No acute ischemia
or compartment syndromes were encountered using this
technique.

Complete healing typically occurred for 2 to 3 weeks, with
the longest healing time taking approximately 2 months.
Although no specific functional tests were applied, no

Figure 3: Reconstruction of radial forearm free flap donor site defect
with 3 triangles (vertical design)

Figure 4: Partial necrosis of the full-thickness skin graft

patients complained of symptoms related to motion or
any other functional deficit. No prolonged hand swelling
was found. Assessment ofthe forearm donor site at 1 to
3 months after the primary surgical procedure showed
complete defect coverage, good color match, and no
scarring along the graft line [Figures 5-7].

DISCUSSION

Several methods for closure of the RFFF donor site have
been described, most of which are based on theuse of an
STSG or an FTSG.I" Because of its ease in harvesting and
use, the STSG has been the most frequently used method
of reconstruction, although several complications such
as partial skin graft loss, flexor tendon exposure, and
postoperative painand discomfort have been reported.”!

The use of FTSG combined with a direct closure of the
FTSG donor site has been reported to provide better
pliability and promotion of the healing process, together
with less postoperative pain and discomfort from the
donor site, although it is more time-consuming and
requires additional intraoperative processing of the
graft.”®3!" However, it is used for closure because it
provides a thicker base to prevent wound breakdown and
a superior esthetic result.”? This is the main reason for
the use of this kind of grafting by the authors.
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Figure 5: Good color match and esthetic outcome six months after
surgery

Figure 6: Good color match and esthetic outcome two months after
surgery

FTSGs harvested from the abdomen for donor site
closure have been used and several complications have
been observed, including hematomas, postoperative
pain, delayed healing, poor esthetic results, and the
need for a second surgical site.’”” An FTSG from the
inner arm has been used by other investigators, but they
claim that additional time for removal of the tourniquet
and further preparation and draping of the arm are
required.?*>34 Other authors have recently reported
the use of FTSGs harvested from the upper inner arm
or neck for closure of the RFFF donor site defect,
leading to a robust coverage.*>* Among 25 RFFFs used
for soft tissue reconstruction, Kaltman et al.’® found
donor site morbidity in only 1 case, which had a failed
FTSG. They promoted the use of a technique similar
to the one proposed by Avery et al.,¥ which involves
obtaining an FTSG from the inner arm to close the
defect remaining from the RFFF harvesting. However,
they also reported wound dehiscence at the medial arm
donor site in 2 patients. Hanna et al.,”® in a series of
50 patients who underwent RFFF reconstruction with
repair of the donor site using an FTSG harvested along
the neck dissection incision, reported minor skin loss in
15 cases (30%), which was managed with local wound
care until healing by secondary intention. None of the
patients had recipient site infections. With this method,
the need for this second surgical site was eliminated.
However, this technique can be used only when the

Figure 7: Good color match three months after surgery

recipient vessels are in the neck (it is not possible to use
when anastomosis is performed with temporal vessels in
non-oncologic patients). In the authors’ opinion, another
drawback with the use of an FTSG from the arm or neck
for RFFF donor site reconstruction is the color mismatch
in relation to the forearm skin. Several investigators
have reported good results in associated morbidity for
the RFFF donor site.®?3738 However, some reported
methods for covering a donor site defect are limited by
the size of the defect.

As we described in the first 100 cases, the Iberic
graft technique using 2, 3, or 4 local FTSG triangles
facilitates the development of a geometricmodel for the
reconstruction of large RFFF donor site defects (70 to
80 c¢m?), because the alignment of triangles with bases
measuring up to 3.5 cm covers defects up to 7 cm wide.
The length of the defect is not usually a problem, because
defects up to 10 cm in length can be easily covered by
triangles measuring up to 5 cm in height, without the
need for additional extension of the forearm incision. A
limitation to consider in this technique was related to
moderate skin laxity of the patients, because most were
55 to 60 years old and thus more likely to achieve good
results in the defect closure than younger patients with
mild skin laxity. Nonetheless, this surgical technique has
shown optimal results in young patients.

During the 7 years since the first description of the
technique in 2009, the Iberic graft technique has
been performed by the authors in every single patient
undergoing reconstruction with an RFFE Interestingly,
there has been an evolution of the adaptation of the skin
triangles in the donor site defect from a rigid horizontal
disposition of the triangles in the very beginning to a
more adaptable and flexible adaptation of the triangle
skin grafts, depending on the size, shape, and contour
of the donor site defect, including a proximal-to distal
disposition of the grafts in the wrist to an oblique or
irregular disposition. This feature also illustrates the
versatility of this evolving technique for closure of RFFF
donor site defects.*!

In conclusion, the Iberic graft technique is a reliable
method for closing RFFF donor site defects because
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it provides several advantages compared with other
methods: (1) it provides an easy and fast way for closure
of the donor site defect; (2) it is a 1-stage procedure
that does not need further revision or care; (3) it
obviates a second surgical site and subsequent distant
donor site complications or sequela; (4) it provides an
excellent color match and pliability, similar to that of
the surrounding skin, because it is an FTSG harvested
from the neighboring forearm skin; and (5) it can be
used to cover large defects of the donor site, ensuring an
adequate amount of available skin and decreasing the risk
for scaring tissue. More clinical series must be reported
worldwide to support the suitability of this technique in
the optimal covering of RFFF defects.
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