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ABSTRACT

BACKGROUND: The radial forearm flap is one of the most commonly used flaps of reconstructive microsurgery with its long
pedicle and thin structure. The donor site at the forearm is a visible anatomic region that has high mobility and functional importance.
In this study, a longitudinal and large scar was avoided on the forearm during pedicle dissection of the conventional radial forearm flap
with the utilization of an endoscope. Furthermore, arterial, venous, and nervous injuries were avoided by performing a separate inci-
sion of 2—-3 cm at the cubital fossa to reduce flap failure and donor site morbidity.

METHODS: The patients who underwent pedicle dissection of the radial forearm flap with the aid of an endoscope for head-neck
reconstruction between 2014 and 2021 were included in this study. The flap was harvested from the subfascial plane. The cephalic vein
was used in all of the patients. When the pedicle dissection reached the antecubital region, an incision of 2—-3 cm was performed from
the skin. Two vein anastomoses were performed for each patient.

RESULTS: This retrospective study consists of 5| patients. While 45 of the patients were the result of head and neck cancer, six of
them had a defect caused by trauma. The average area of skin islands was 40.3 cm?, while the full-thickness skin graft size was 24.2
cm? An average of 2.6 cm of scar tissue was formed at the antecubital region. No venous or arterial compromise was observed in the
post-operative period. There was no partial or total flap loss in any patient. Localized numbness persisted in the skin area where the
superficial sensory branch of the radial nerve is located in 6 (11.7%) patients.

CONCLUSION: With endoscopic radial forearm flap harvesting, the longitudinal incision in the forearm and wound healing prob-
lems are avoided. The absence of partial or total flap loss has shown that endoscopic harvesting of the radial forearm flap is a safe and
reliable method.

Keywords: Cephalic vein; endoscope; free flap; head and neck reconstruction; radial forearm flap.

INTRODUCTION struction and its osteofasciocutaneous form is used in man-

dible reconstruction.?]
The radial forearm flap is one of the most commonly used

flaps of reconstructive microsurgery with its long pedicle and The donor site at the forearm is a visible anatomic region that

thin structure. It is frequently used in head and neck region, ~ has high mobility and functional importance. The radial fore-
extremities, and penile reconstructions those requiring thin arm flap may have some complications and morbidities in both
flaps.I' Its fasciocutaneous form is used in soft-tissue recon-  the donor and the recipient areas."! Many studies have been
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carried out to solve this donor site morbidity."*'? Studies
have focused on scarring and wound healing problems in the
donor area, and motor and sensory deficits in the extremities.
126121 Regardless of the reconstructive necessity and nature of
these procedures, recently, patients may claim less scarring
due to the increasing esthetic image perception.

In modern plastic reconstructive and esthetic surgical proce-
dures, the endoscope has been used for many flap harvesting
procedures.[*!] However, studies on the utilization of endo-
scope in radial forearm flap harvesting are very limited. Two
studies could be attained that focus on the utilization of an

endoscope for the pedicle dissection of the radial forearm flap.
[

In this study, a longitudinal and large scar was avoided on the
forearm during pedicle dissection of the conventional radial
forearm flap with the utilization of an endoscope. Further-
more, arterial, venous, and nervous injuries were avoided by
performing a separate incision of 2-3 cm at the cubital fossa
to reduce flap failure and donor site morbidity.

MATERIALS AND METHODS

The patients who underwent pedicle dissection of the radial
forearm flap with the aid of an endoscope for head-neck re-
construction between 2014 and 2021 were included in this
study.

Surgical Technique

The non-dominant upper extremity was chosen as the flap
donor site in all patients. Allen’s test was performed preop-
eratively on all patients, and the test was repeated immedi-
ately before the beginning of the operation. A 90° shoulder
abduction was performed at the selected upper extremity
while the patient was in a supine position. The projection
of the radial artery was drawn with the aid of the hand-held
Doppler device. The flap was designed at the forearm with
the dimensions adjusted and tailored according to the size of
the defect to be repaired. The cephalic vein was included in
all flaps (Fig. 1a).

The operation was continued under a tourniquet following
the design of the flap. The radial artery and the cephalic vein
were ligated distally after distal skin and subcutaneous inci-
sion. The flap was harvested from the subfascial plane and
the paratenons of tendons were preserved. The superficial
branches of the radial nerve were preserved as much as pos-
sible. After the flap was elevated until its proximal limit, the
pedicle, and cephalic vein were dissected with a Carl Storz
10-mm 30° angled endoscope. The branches of the vessels
were ligated with hemoclips and cut with scissors (Fig. 2a).
When the pedicle dissection reached the antecubital region,
an incision of 2-3 ¢cm was performed from the skin, through
which the cephalic vein, radial, and ulnar arteries and veins,
lateral antecubital nerve, and other nerves were found and

Figure 1. (a) Endoscopic radial forearm flap design. (b) The skin island of the flap after the skin and subcutaneous
tissue incisions from all edges. (c) The skin island of the flap after the flap elevation. (d) The main structures of
the flap (RA: Radyal artery, CV: Cephalic vein, RCN: Radyal cutaneous nerve (superficial), PL: Palmaris longus
tendon, UA: Ulnar artery).
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Figure 2. (a) Endoscopic view of the radial artery and cephalic vein. (b) The adventitia dissection of the radial artery with
the help of a forceps that was inserted through the incision in the antecubital region.

preserved (Fig. 3a). The adventitial dissections of the radial
artery and the veins were performed through this incision
(Fig. 2b). The ulnar artery was protected by suspending it
with a vessel suspender inserted through the antecubital inci-
sion. Branches of the cephalic vein suitable for anastomosis
and vena comitantes were included at the flap. The median
cubital vein was preserved and included the cephalic vein if it
will be used (Figures Ib-d).

The tourniquet was deflated to regain circulation and the
possible bleeding spots were checked and controlled on the
flap. The arteries and veins were ligated with the help of an
incision in the antecubital region, and the flap was freed and

transferred to the recipient area. The time between the be-
ginning of the vessel dissection and the transfer of the flap
was measured and the hemostasis of the donor site was per-
formed with the aid of the endoscope.

At the recipient area, the radial artery was end-to-end anas-
tomosed to the terminal branches of the external carotid ar-
tery and two end-to-end vein anastomoses were performed
for each patient. The radial vein was anastomosed with the
internal jugular vein system and the cephalic vein was anas-
tomosed with the subclavian vein system. After ensuring the
flap circulation, the subsequent stages of the operation were
performed.

g {:

Figure 3. (a) The design of the incision at the antecubital region. (b) The size of the donor area was reduced by primary suturing from
the proximal and distal edges. The donor site was repaired with a full-thickness skin graft. (c) The donor site in the 4th post-operative

month. (d) The donor site in the 13th post-operative month.
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The flap was monitored by observing the skin surface color,
the turgor, and the capillary refill. A hand-held Doppler de-
vice was utilized hourly for the first 3 days and every 3 h for
the next 4 days.

The flap donor area was reduced by the advancement of the
adjacent skin and by primary closure from the corners. The
sensory branches of the radial nerve were buried under the
advanced skin flaps and the branches that could not be cov-
ered were ligated. The full-thickness skin graft (FTSG) was
harvested from the inguinal region and it was thinned with
scissors before being transferred over the donor-site defect
(Fig. 3b).

The donor upper extremity was immobilized with a short-arm
splint for 3 weeks. All patients were referred to the hand phys-
iotherapy unit for extremity rehabilitation. The patients were
seen in the Ist, 2nd, and 4th post-operative weeks and the
3rd, 6th, and |2th post-operative months (Figures 3c and d).

Informed consent was obtained from all patients. Ethical ap-
proval was obtained from Acibadem University Ethical Com-
mittee (ATADEK) (No: 2023—-11/379).

RESULTS

Fifty-one patients were included in this study. While 45 of the
patients were the result of head and neck cancer, six of them
had a defect caused by trauma. The demographic character-
istics and the operative indications of the patients are shown
in Table I.

All flaps were harvested by the same surgeon. The endoscop-
ic part of the procedure was not switched to the conven-
tional method for any reason in any patient.

The patients were divided into three groups according to
the order in which they were operated on. The first 17 pa-
tients were grouped as group |, the second |7 patients were
grouped as group 2, and the third |17 patients were grouped
as group 3. The average pedicle dissection time for the first,
second, and third groups was 35 min, 32 min, and 26 min
respectively.

The minimum area of skin islands was at least 24 cm?, maxi-
mum of 80 cm? with an average of 40.3 cm?, while FTSG size
was at least 18 cm?, maximum of 64 cm? and an average of
24.2 cm?, as shown in Table 2. Partial graft loss occurred in 5
patients and healed with secondary intention. Tendon expo-
sure did not occur in any patient. Hypertrophic scar occurred
at the donor area in two patients. An average of 2.6 cm of
scar tissue was formed at the antecubital region, as shown in
Table 2.

Numbness and tingling of the medial cutaneous antebrachial
sensory area were seen in three patients and they resolved
completely in 6 months. Numbness and tingling of the lateral
cutaneous antebrachial sensory area were seen in six patients
and they resolved completely in 6 months. No sensory prob-
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Table |. The demographic characteristics of the patients

Number
Age 36-73 (mean: 53.3)
Male 43 (84.3)
Female 8 (15.6)
Cancer 45 (88.2)
Trauma 6 (11.7)
Smoke 28 (54.9)
Comorbidite (diabet, hypertension, 15 (29.4)
peripheral vascular disease)
Neoadjuvant chemotherapy 4(7.8)
Adjuvant chemotherapy 28 (54.9)
Neoadjuvant radiation therapy 2 (3.9)
Adjuvant radiation therapy 39 (76.4)

Table 2. Measurements of pedicle and cephalic vein length, size
of donor and full-thickness graft area, and scar length in the an-
tecubital region

Flap pedicle length 11-17 cm
(Average) (13,2 cm)
Cephalic vein length 13-19 cm
(Average) (14.1 cm)
Flap skin island size 24-80 cm?
(Average) (40.3 cm?)
Full thickness skin graft size (Average) 18-64 cm?
(24.2 cm?)
Scar length in the antecubital region 1.9-2.8 cm
(average) (2.6 cm)

lem was seen at the median cutaneous nerve sensory area.
Localized numbness at the sensory area of the superficial sen-
sory branch of the radial nerve persisted in 6 patients (I 1.7%)
in the |st post-operative year.

Vein grafts were not utilized in any patient. Neither arterial
nor venous compromise was seen in any flap during the peri-
operative period. There was no partial or total flap loss in any
patient. The mean follow-up period was |15 months.

No statistical assessments were performed. The data were
calculated manually.

DISCUSSION

Head and neck region defects may occur after cancer surgery
or trauma. The radial forearm flap is widely used in defects in
this region. Donor site problems such as functional restric-
tion and scar visibility at the upper extremity may discourage
the utilization of a radial forearm flap. On the other hand, this
flap has many advantages such as its thin structure, reliabil-
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ity, versatility, and pliability. For this reason, it may be more
logical to reduce the donor site complications. This study
has consisted of cases in which the endoscope is utilized for
pedicle dissection to get rid of the longitudinal incision of the
conventional radial forearm flap. In addition, a small incision
made in the cubital fossa preserved the arteries, veins, and
nerve structures in this region.

Recently, the endoscope is used for several procedures in
numerous surgical branches and it reduces post-operative
scar formation.l'*""] The requirement of an endoscope and
the presence of a learning curve may be regarded as the dis-
advantages of this technique. The gradual decrease in pedicle
dissection time in patient groups may be related to increased
experience in time. Unlike the study of Van Kouwenberg et
al.l'l we attribute the long dissection time to the fact that
cephalic vein dissection and adventitia dissection were per-
formed in the donor area. Of course, adventitia dissection
prolongs pedicle dissection time in the donor area. However,
since this procedure is performed before the flap ligated the
vessel, the ischemia time of the flap is not increased on the
contrary, it is shortened.

The primary closure of the donor area in the forearm can be
performed in small defects.l'l D’arpa et al. used local flaps in
selected cases to close the donor area according to the ad-
equacy of the tissues around the donor area in the forearm.
B Although closure methods such as the ulnar flap,l'?! the
bilobed flap,?? Z-plasty,?'! and V-Y closure? may be utilized,
they may further distort the forearm appearance. Since our
philosophy and the main concern were to reduce the scar
burden on the forearm, such methods were not utilized.

Split-thickness (STSG) or FTSG skin grafts can be used to
repair the defect.®! Compared to STSG, FTSG provides less
contraction and better esthetic and functional results.” Van
Kouwenberg et al. used Integra followed by STSG in most
cases for skin defect closure.l'! They encountered a complica-
tion of 40% in the donor area in cases where they used In-
tegra and 28.57% in cases where they did not use Integra.l' In
their four-case series, Kim et al. used allogenic dermis for skin
defects.?! Neither Integra nor allogenic dermis was utilized
in this study due to the considerable cost of these foreign
materials. If the defect was suitable for primary closure, pri-
mary closure was performed. If it was not possible, the FTSG
was preferred, which was taken from the inguinal region. The
inguinal graft donor site is a distant and concealable region.

The blood supply of the forearm skin is provided by the large
subcutaneous vascular plexus superficial to the deep investing
fascia and from the septocutaneous perforators.® In a ca-
daveric study, it is stated that an average of 18.5 perforators
emerged from the radial artery.” During the flap harvest,
all perforators were sacrificed except the perforator of the
flap skin. Each perforator on the skin communicates with one
another.”®! Thanks to this communication, the circulation in
the skin island parts fed by the sacrificed branches is provided
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by the neighboring vessels. In endoscopic pedicle dissection,
a longitudinal skin incision is not performed on the forearm,
and these connections among the vessels under the skin
are not cut. In addition, there are no wounds and/or heal-
ing problems in the longitudinal incision or T-junction area as
seen with the conventionally harvested radial forearm flap.

The perforators that nourish the lateral cutaneous ante-
brachial nerve (LACN) arise from the radial artery.?1 It is
thought that one of the reasons see more complications re-
lated to this nerve compared to medial antebrachial cutane-
ous (MACN) in the early period is the sacrification of these
perforators and the compression of the nerve during the dis-
section of the cephalic vein due to its proximity.

The cubital fossa has a complex anatomy. There are many
variations of the superficial veins in this region.”” In 82% of
cases, the cephalic and basilic veins are connected obliquely
with the median cubital vein®! Here, the cephalic vein and
its branches, the accessory cephalic and radial vein, surround
the radial artery! The LACN is adjacent to the cephalic vein
in this region.?*»! The median cutaneous nerve passes either
superficially or deep to the median cubital vein in 83% of
cases.™ Another feature of the median cutaneous vein is that
it has the least valve concentration (4%) among the superfi-
cial veins in the arm, and all of these valves are on the ulnar
side of the vein.[*” Van Kouwenberg et al., added the cephalic
vein to the flap in endoscopic radial forearm flap harvesting if
it was unfavorable to the concomitant vein anastomosis and
revised the skin island design accordingly.l"! In their four-case
series, Kim et al. ligated the cephalic vein.! It is advocated
that the inclusion of the median cubital vein and its branch
of the cephalic vein in the flap for two reasons: The cephalic
vein has lengthened, and, in case of a diameter mismatch, it is
possible to enlarge the diameter by either using the median
cubital vein/cephalic vein branch or by cutting it from the
bifurcation and this problem has been resolved.

Several important structures are in close proximity in the
cubital fossa. With a small skin incision made in this region,
the vein structures and nerve structures in this region can be
dissected easily and safely. The ulnar artery can be suspended
from this incision with a vascular suspender and can be se-
cured. In addition, in endoscopic dissection, the adventitia
dissection may be completed with the help of this incision be-
fore ligating the vessels. This maneuver may prevent possible
vascular injury because while its separation from the vascular
bed, it may contract and the dissection of the adventitia in the
recipient area may become more challenging.

The flap is separated from its vascular axis and carried to
the recipient site at the last step of flap harvest during both
conventional and endoscopic radial forearm flap harvest. The
ischemia time begins after the ligation of the pedicle. The en-
doscopic flap dissection involves the steps before the ligation
of the pedicle and this technique does not have any effect on
ischemia time.
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The retrospective design, the low number of cases, the non-
homogeneous patient groups, the requirement of special
types of equipment, the steep learning curve, the limited ex-
posure, and the cubital fossa scarring may be regarded as the
limitations of this study. Prospective and comparative studies
with large case series and experienced surgeons may further
develop this new technique.

CONCLUSION

With endoscopic radial forearm flap harvesting, the longitu-
dinal incision in the forearm is avoided. Wound healing prob-
lems due to this incision do not occur in the early period,
and scarring does not occur in the long term. With a small
incision made in the cubital fossa, important structures in the
cubital fossa can be preserved; venous structures and their
branches that were suitable for anastomosis were included in
the flap. In addition, with the help of this incision, adventitia
dissection can be performed before the transaction of the
vessels. The absence of partial or total flap loss has shown
that endoscopic harvesting of the radial forearm flap is a safe
and reliable method.
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ORIJINAL CALISMA - 6Z

Radyal 6n kol flebinde endoskop yardimiyla pedikiil hazirlanarak donor bélgesindeki iz
yiikiiniin azaltilmas:
Dr. Mehmet Sagir," Dr. Erdem Giiven,' Dr. Aret Cerci Ozkan,? Dr. Erol Kozanoglu®

'Ozel Maslak Acibadem Hastenesi, Plastik Rekonstriiktif ve Estetik Cerrahi Klinigi, istanbul, Tirkiye

2(9zel Muayene Hekimi, Plastik Rekonstriiktif ve Estetik Cerrahi, istanbul, Tiirkiye

3istanbul Universitesi, istanbul Tip Fakiiltesi, Plastik Rekonstriiktif ve Estetik Cerrahi Ana Bilim Dali, Istanbul, Tiirkiye

AMAG: Radyal 6nkol flebi, uzun pedikiilii ve ince yapisi ile rekonstriiktif mikrocerrahinin en sik kullanilan fleplerinden birisidir. On koldaki donér
bolge, fonksiyonel nemi olan ve goriiniir bir anatomik bolgedir. Bu galismada konvansiyonel radial 6n kol flep pedikdiliiniin diseksiyonunda endos-
kop kullanilarak 6n kolda uzunlamasina ve bytik bir izin kalmasinin 6niine gecildi. Ayrica flep basarisizligini ve donor saha morbiditesini azaltmak igin
kiibital fossada 2-3 santimetrelik ayri bir insizyon yapilarak arteriyel, venoz ve sinir yaralanmalari 6nlendi.

GEREC VE YONTEM: Bu calismaya 2014-202 | yillari arasinda bag-boyun bélgesi rekonstriiksiyonunda radial 6n kol flebinin pedikiil diseksiyonu igin
endoskop kullanilan hastalar dahil edildi. Flep subfasyal plandan kaldirildi. Sefalik ven bltiin hastalarda kullanildi. Pedikdil ve sefalik ven endoskop yar-
dimiyla diseke edildi. Pedikdil diseksiyonu antekubital bolgeye ulastiginda deriden 2-3 cm'lik bir kesi yapildi. Her hasta icin iki ven anastomozu yapildi.
BULGULAR: Bu retrospektif calisma 51 hastadan olusmaktadir. 45 hastada bas boyun bolgesi kanser cerrahisine, 6 hastada ise travmaya bagl defekt
vardi. Cilt adasinin boyutu ortalama 40.3 cm? iken deri greftinin alani ortalama 24.2 cm? idi. Antekibital bolgede iz ortalama 2.6 cm idi. Ameliyat
sonrasi ddnemde venoz veya arteriyel dolasim bozuklugu gézlenmedi. Higbir hastada kismi veya tam flep kaybi olmadi. Alti (%1 1.7) hastada radial
sinirin ylizeyel duyu dalinin oldugu cilt bolgesinde lokalize uyusma devam etti.

SONUC: Endoskopik radyal onkol flebi ile 6n koldaki uzunlamasina kesinin ve bu bolgedeki yara iyilesme problemlerinin oniine gegilmektedir.
Kismi veya tam flep kaybinin olmamasi, radyal 6nkol flebinin endoskopik olarak gikarilmasinin giivenli ve giivenilir bir ydntem oldugunu gostermistir.

Anahtar sozclikler: Bas boyun bolge rekonstriiksiyonu; endoskop; free flep; radyal 6n kol flebi; sefalik ven.

Ulus Travma Acil Cerrahi Derg 2023;29(11):1296-1302 ~ DOI: 10.14744/tjtes.2023.62186

1302 Ulus Travma Acil Cerrahi Derg, October 2023, Vol. 29, No. ||





