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MEPINHWH: Eioaywyr]. O ehelBepog kepKIOIKAOG KPNHVOS
Tou avtiBpaxiou (EKKA) eival o o ouxvd xpnoiporol-
oUpevog eAeliBepog ayyeloUdevog Kpnuvag yid Ty aro-
KATAoTaon eKTETAUEVWY EMEIUPATWV TIOU TTOOKUTTTOUV
HETA amd ektopéc OyKwV NG OToPatiKAG kal yvaborpo-
OWTIKAG TIEPIOXAG.

2KOTIOC TG €pYATIag eival n TIapousciacn Twv EEApPOYWY
Tou ehelBepou kepkidikoU kpnpvou Tou avtiBpaxiou.
AoBeveic kai péBodog. Ta apxeia 45 aoBevwv Tou umo-
BAABnkav oe Bepaneia pe EKKA amé 01/07/2013 pé-
xp1 31/12/2013 avaokormBnkav kar avaAibnkav ou-
otnpatikd.

AroteAéopata. Méoa oe 6 priveg 45 EKKA xpnoiporol-
ABnkav yia tnv amokatdotaon eMergudtwy and didgo-
peG BEoeig TG Ke@aNig kal Tou Tpaxrrou. Mévo évag
KoNPVOG vekpwBnke oAikd, Tiou onpaiver &t mapatnen-
BnKe mocootd emtuxiag 97,8% (44 otoug 45).
Jupmepdopara: O eAelBepog KepKIBIKAG KPNPVAE TOU av-
TBpaxiou eival éva povadikd epyaleio, didT divel tn du-
vatdNTa amokatdotaong NG TAEIOVOTNTAG TwV eAEIN-
HATWV TNG KEYAANC Kal Tou TpaxfiAou.

AEZEIX KAEIAIA: EAeUBepog kepkiSIKOG KpnuvOg Tou av-
1Bpaxiou, Kapkivog otdpatog, Anokatdotacn), Mikpo-
xelpoupyIkr), Kepahr kar tpdxnhog.

SUMMARY: Introduction. The radial forearm free flap
(RFFF) is the most commonly used vascularized free flap
to repair extensive defects arising after resection of tu-
mors of the oral and maxillofacial region.

Purpose. The purpose of this paper is to present the ap-
plications of radial forearm free flap.

Patients and methods. The records of 45 patients who
were treated with RFFF, from1/7/2013 until 31/12/2013,
were systematically reviewed and analyzed.

Results. In six months, 45 RFFF were used to reconstruct
defects of various sites of the head and neck. Only one
flap was completely necrotic, which means that a success
rate of 97.8% (44 of 45) was observed.

Conclusions: The radial forearm free flap is a unique tool,
because it allows reconstruction of most of the defects
in the head and neck area.

KEY WORDS: Radial forearm free flap; Oral Cancer; Re-
construction; Microsurgery; Head and Neck.
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EIZAIQrH

O ehelBepog kepkidikdG kpnuvog Tou avtiPpaxiou (EK-
KA) eival o mo ouxvd xpnaoigotoliopevog eAeUBepog
ayyeloUPEVOG KPNKVAG YId TNV amoKatdotaon eKTETAUE-
VOV EMEIJUETWV TIOU TIPOKUTITOUV HETA aTd EKTOEC OV-
KV TG OTOPATIKAG Kal yvaBoTmpoowIKAG XWPag, aMd
Kal yevIkdTePd yia Ta eMEIpPaTa KeQarg kal Tpaxrjlou.
>ug meploodtepeg KAvikég 2topatikig kai Fvabormpo-
OWTTIKrG XeIPOUPYIKAG Ol eEAeUBePOI ayyeloUdevol Kpn-
pVOl HE KUPIGTEPO EKTTPOOWTTIO TOV KEPKISIKO KPNUVO,
€XOUV avTIKataoTroel oe deydAo Babud Toug pIoxwtoug
TiepIoxIkoUG kal dGAoug Kpnpvoug, or oroiol dev €xouv
BéPaia otapatioel va xpnoigormololvial, KUping wg
EVAMAKTIKEC AUOEIG oToUG eEAeUBEPOUG KpnpvoUG O Tie-
PITTIWOoN amotuxiag autwv fi o KAIVIKEG TTou Oev O1abé-
TOUV TG UMTOSOEG Yia eheUBepoug KpnpvoUs.

O evdei€eig Tou eAeliBepou kepkidikou Kpnpvou Tou av-
TBpaxiou mepIAapPdvouy v anmokatdotaon evoooto-
HATIKQOV eEMeIPPdToV Kal eMelgpdtwv Tng yAwooag, 6o
Kal TNV amokatdotach eMelppdtwy Tou S€pAtog Tng
Tapelds, TG PETWAIAg KAl KPOTAPOPPEYHATIKAG XWEAG
(Cheng, 1983, Soutar kai ouv. 1983, Soutar kai McGre-
gor, 1986, Hatoko kai ouv. 1990, Niranjan kai Wat-
son1990,Chen kai ouv. 1992, Gonzdlez-Garcia kar ouv.
2007, Kruse kai ouv. 201 I, Rohleder kai ouv. 201 1).

O elelBepog kepkidikdG Kpnuvog tou avuPpaxiou,
Onwg Adn avagepdnke, amoteAel v ouxvotepn emAoyr
yia arokatdotaon eMeIYPdTwy PETd amd eupeieg exto-
pég otnv otopaukr] koidtnta (Kesting kar ouv. 201 1).
Npwtogppaviobnke oto mpookrvio wg «Chinese flap»
and toug Yang kai ouv. (1981) kar Song kar ouv. (1982)
Kal 1 Xpron Tou TTapouacidlel TTOMd TAeovektipata pe-
Ta&y Twv oTToiwv N eukoAa otV TIAPACKEUH TOU KPNUVOU,
OTAVIapP AVATOIKEG SOEG, Aav IKavVOTTOINTIKG PrKOG Wi-
oxouU e Ikavorointikr] SIGUETPO ayyeiwy, wg ek ToUTou
Suvatdtta ayyeiakwy avaoTOHWOEWY OTOV TPAXNAO ETE-
POTAEUPA TG XelpoupynBeioag mepioxrig GTav MPOKUTTTEl
avdykn, duvatdnta va xpnaiporoinBouv dUo AEPeg, eu-
KapTtdTnTa Kai eUKoAn Tpoadppoyr otnv déktpia Béon,
(8161 o TMdX0G TOU KPNKvoU efval AeTTtd), oxetikd apain
ToIXoQUIa Kal BEBaia euxépeia va epyacBolv oUuyxpoOvKG
SU0 XEIPOUPYIKEG OPABES, YEYOVAG TIOU HEIDVE TOV XPO-
vo yevikrig avaioBnoiag (Muhlbauer kar ouv. 1982, Soutar
kai ouv. 1983, Wolff kai Holzle, 201 1). INap’ dAa autd ta
pelovektipata g 64TPIag TEPIOXAG TTAPAPEVOLY, €'
doov ouvexiCouv va umdpXouv ava@opPEG EKTETAHEVNG
ouAoroinong Kar ékBeong tevoviwy, 15iaftepa o Aemmoug
aoBeveig (Loeffelbein kar ouv. 2012).

2KOTIOG TNG €PYAciag autig efval n mapouaciacn twv
EQAPHOYWY TOU EAeUBePOU KePKIBIKOU Kpnuvou Tou av-
TBpaxiou yia tv amokatdotaon diapdpwy evdootoua-
TKWV KAl EEWOTOPATIKOV EMeIdPdTwy, péoa and eEapn-
vn eumeipia oe e€eldikeupévo oty PIKpoayyelakr] ema-
vopBwuikd xeipoupyikr TprApa 2topatikig kai Fvabo-
TPoowIKAG XeIPOUPYIKAG.

[koutddvng A. kai ouv./Goutzanis L. et al.

INTRODUCTION

The radial forearm free flap (RFFF) is the most commonly
used free vascularized flap for the reconstruction of ex-
tended defects caused after tumor ablation in the oral
and maxillofacial area, but also generally for head and
neck defects. In most Oral and Maxillofacial Surgery De-
partments, most free vascularized flaps mainly repre-
sented by the radial flap, have to a great extend replaced
regional pedicled and other flaps, which have not of
course stopped being used, mainly as alternatives to free
flaps, in cases of their failure or in clinics which lack the
infrastructure for free flaps.

The indications of the radial forearm free flap include re-
construction of intraoral defects and tongue defects, as
well as skin and mucosa reconstruction of the cheek, and
defects of forehead and temporoparietal area. (Cheng,
1983, Soutar et al. 1983, Soutar and McGregor, 1986,
Hatoko et al. 1990, Niranjan and Watson, 1990, Chen
etal. 1992, Gonzdlez-Garcia et al. 2007, Kruse et al. 2011,
Rohleder et al. 201 1).

The radial forearm free flap, as it has already been men-
tioned, is the most common choice for the reconstruc-
tion of defects after extended ablations in the oral cavity
(Kesting et al. 201 1. It first appeared on as the "Chinese
flap" by Yang et al. (1981) and Song et al. (1982) and
there are many advantages to its use, among which are
ease of flap raising, standard anatomical structures, very
satisfactory length of high caliber pedicle, hence the pos-
sibility for vascular anastomosis in the neck on the side
opposite to the operated area where it is needed, the
ability of two veins to be used, versatility and ease adap-
tation to the recipient localisation (thanks to the fact the
flap is thin), relatively sparse hair growth, and of course
the feasibility for two surgery teams to work simultane-
ously, which decreases anesthetic time (Muhlbauer et al.
1982, Soutar et al. 1983, Wolff and Holzle, 201 1). De-
spite all these advantages, the donor-site disadvantages
remain, whereas there are reports of excessive scarring,
in particular with thin patients, and exposure of tendons
(Kruse et al. 201 I, Loeffelbein et al. 2012).

The aim of this paper is to present the applications of
radial forearm free flap for the reconstruction of various
intraoral and extraoral defects, through a six-months ex-
perience in an Oral and Maxillofacial Surgery Unit spe-
cializing in microvascular reconstructive surgery.

PATIENTS AND METHOD

From 01.07.2013 to 31.12.2013 and for a of six month
period, 45 of the patients who were operated on for
head and neck cancer in the Unit, were reconstructed
with radial forearm free flap. The patients’ records were
systematically reviewed and the criteria for inclusion in
the study included reconstruction with RFFF after head
and neck cancer surgery or defects of different causes in
need of reconstruction. The cases of patients in which
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AZOENEIX KAl MEOOAOZ

2NV PeAétn mepIAeBnkav 45 amd toug acBeveig mou
XeIPOUPYABNKaV yIa Kapkivo KEPAAAG kal ToaxiAou Kal
arokataotdBnkav pe eAeUBepo KePKISIKS KPNUVO Tou
avtiBpaxiou, og xpovikd didotnua 6 pnvav (01.07.2013-
31.12.2013). Ta 1otopikd Twv aoBevwv avaokormBnkav
oUOTNPATIKG KAl TA KOITAPIA yia TV €vtagn otnv PeAéTn
TiepieAdpPavav Ty amokatdotaon pe ehelBepo kepkidI-
KO KPNUVO PETd amd xelpoupyeio yia Kapkivo KEQAAC
kal tpaxrihou A éMelppa dMng artioloyiag mou éxpnle
arokatdotaong. [epimaoeig aobevwy otig omoieg ta
katayeypappéva otoixeia Sev BewpnBrikav ikavoroint-
K& Oev oupmepINi@Bnkav atnv perétn. Ta otoixeia TTou
agopoyoav TV NAKia, To @UAo, TG ouvriBeieq (wrig, To
0tddio g véoou, Tnv evtdmon T PAABNG, TV eEENEN
TNG AMOKATACTAoNG KAl TIG HETEYXEIPNTIKEG ETTITTAOKEG
kataypdenkav kar avahubnkav.

Xeipoupyikr Texviki

> 6houg Toug aoBeveic dievepyriBnke Allen test mpoey-
xelpnuikd (Cable kai ouv. 1999), eved yia Tnv Myin tou
Konpvou mpotiprOnke to pn kupiapxo xéptl. H An ma-
PAcKkeur| eKTeAETO XwpI¢ TV xprjon tourniquet.

Mpwta oxedialdtav o KpNPVOG Kal N TIOPEIa TG KEPKI-
dikAg aptnpiag (Eik. 1). 2Tig mepmmwoeig mou 1o péyebog
ToU KpNHvoU Arav pikpd, oto oxediaoud dev TTPoPAe-
nétav va oupmepIAn@Bel n Ke@alikr) eAEBa kal o Kpn-
PVOG eKTEVOTAV TIEQICOBTEPO OTNV WAEVIA TIEPIOXN HE
v Aiydtepn Toxopuia.

O kepKIBIKOG KENUVOG PETA TOV OXeIAOUO TOU OTO eKd-
oToTE anartolpevo Péyebog kar oxrfua, mapaokeualdtav
e TV KePKIOIKY aptnpia kal Tig dUo ouvodég AEPeC kal
HEPIKEG (POPEC HE TNV KEQAAKA OAEBa wg akorouBwg
(Wolff kar Holzle, 201 1): H mapaokeur| tou deppomepi-
TovdikoU kpnuvou dpxiCe and tnv wAévia MAeupd Kai ou-
vExiCe kdtw amd v KepkiSIKr TEpITovia mpog Ty dnw
(kapmaia) kar tnv kepkIdIKA TTAeUpd Tou Kpnuvou. To
ayyeloveupwdeg depduio pe v kepkidikr aptnpia Kai
TIG oUVOdEG PAEBeC aveupiokdtay, Tapaockeualdtay,
amoAvwvdtav kai koPdtav oto dnw dkpo pe 3-0
VICRYL (Ethicon, Norderstedt, Germany). H mapaokeun
TOU KPNUVOU CUVEXICE TIPOG TO KePKIBIKG dplo pe dia-
T)pnon tou deppatikold kKAAdou tou KepKidIKoU velpou
Kal o€ PEPIKEG TTEPITIIWOEIG PE eVOWPATWOoN NG KEQaN-
KNc eAéPag (Bik. 2)

2NV ouvéxela amod To eyyus OpIo Tou Kpnuvou Sievep-
yefto Topr| n omoia extevéTay Katd PrKog TG KApmkAg
em@dveiag tou avtPpaxiou €wg tov BEBpo tou aykwva
pe kupatoeldf poper| (oxiua S) mpog ékBeon kai ma-
packeur| TAéov autou kaBeautoy Tou ayyelakoU pHioxXou
Tou Kpnpvou (Eik. 3). Metd tnv Tmapackeur] Tou pioxou
oto emBuUPNTS PrAKOG N apTNEIa Kai o CUVOOEG PAEPEG
amoAivivovTav povo otny eyyug MAeuUpd, anokdTrtoviav
Kal oAokAnpwvATav n avaméracn kai amopdkpuveon Tou
Konpvou amd tnv ddtpia Béon (Eik. 4, 5, 6, 7).

H ouyrkheion tou tpadpatog g ddtpiag Béong dievep-

Tépog 16, No 3,2015/Vol 16, No 3, 2015

the registered data were not considered sufficient were
not included in the study. The data concerning age, gen-
der, habits, stage of the disease, localization of the lesion,
the process of recovery and the postoperative compli-
cations were recorded and analyzed.

Surgical Technique

Preoperatively, an Allen test was performed on all pa-
tients. (Cable et al. 1999), while for the raising of the flap
the non-dominant arm was chosen. The whole prepara-
tion was performed without the use of a tourniquet.
Initially, the flap and the course of the radial artery were
drawn (Fig. I). In cases where the size of the flap was
small, the cephalic vein was not planned to be included
in the flap and the flap was raised from a very ulnar almost
hairless localization. The radial flap after its tracing in the
desired size and shape was raised with the radial artery
and the two concomitant veins and sometimes with the
cephalic vein as follows (Wolff and Holzle, 201 1):

The preparation of the fasciocoutaneous flap started
from the ulnar border and continued undemeath the fas-
cia, to the distal and radial margin of the flap. The arte-
ria—venous pedicle was displayed, two loop closures
were placed around the desired distal end of the radial
pedicle by using 3-0 VICRYL suturing material (Ethicon,
Norderstedt, Germany), and the radial artery and both
venae commitantes were cut. Preparation proceeded to
the radial margin with preservation of the radial nerve
skin branch and in some cases integration of the cephalic
vein (Fig. 2).

Afterwards a wavelike incision (S shape) extended from
the ulnar proximal flap edge to the antecubital fossa was
performed, followed by exposure and preparation of the
vascular pedicle itself (Fig. 3).

After the preparation of the pedicle in the desired length,
the artery and the venae commitantes were ligated at
the proximal side, cut off, and flap raising and removal
from the donor site was completed (Fig. 4,5,6,7).

The closure of the wound of the donor site was per-
formed by using a free skin graft of full or split thickness
taken from the abdominal area or the anterolateral area
of the thigh respectively (Fig. 8) and a drainage and a
pressure bandage were placed (Fig. 9). The drainage was
removed on the first day after the operation and the
pressure bandage was removed on the 5th day after the
operation.

The algorithm followed for the anastomoses consisted
of the following steps: |) anastomosis of the artery 2)
anastomosis of the biggest of the two comitantes veins
3) opening of the anastomoses of the vein and the ar-
tery 4) suture the leaks of the vein and the artery 5)
anastomosis of the second vein, while the flap is already
perfused.

The anastomosis of the radial artery was done preferably
to the upper thyroid artery in an end-to-end style, and if
that was not possible to the facial or lingual artery (Fig. 10).



122

[koutddvng A. kai ouv./Goutzanis L. et al.

Eik. 1. 2xediaopdg tou kpnpvoU Kal tng Topeiag TG KePKISIKAG

aptpiag.
Fig. 1. Drawing of the flap and the course of the radial artery.

yefto e tnv PoriBeia eAelBepou depuatikol pooxeua-
TOG OAIKOU 1) pepIKoU TTaxoug TTou AapBavdtav and to
S€ppa G KOINAKAG XWPAG 1 Ty MpoaBioTAdyia em@a-
vela tou pnpou avtiotoixa (Eik. 8) kar etomobetefto ma-
poxgteuon kevou karl meotikdg emdeopog (Eik. 9). H
apaipeon G IAPOXETEUONG Kevou yivatav ouvriBuwg tv
TIPWTN HETEYXEIPNTIKA NPEEQ Kal N apaipeon Tou emdé-
opou yivotav TNV 5n peteyxelpnTikr nuéea.

O aAydpiBuog mou akoAouBefto yia TG avaoTopWoEIg
nipoéPAerte ta e€n¢ Pripata: |) avaotépwon g aptn-
plag, 2) avaotépwon g HeYaAITepnG ek Twv OUO QAe-
Bav, 3) dvolypa twv avactop)oewy AEPaAg kar aptn-
piag, 4) ouppaer| Twv diaguywv eAERag kar aptnelag,
5) avaotépwon g Seltepng GAEPAg, evey o KPNUVOG
non apdevetal.

H avaotdpwon tng kepkidIkAG aptnpiag yivotav katd
Tipotiunon pe v dvw Bupeoeidr aptnpia teAikoteNikd
Kkar av autd Sev rjtav duvatdv Pe TV TPOOWTTIKA 1) TV
yAwooiki aptneia (Eik. 10). To mpwtdkoMo tng xo-
prynong avumnkukig aywyng mpogRAeme 5.000 1U
nrapfvng s.c. HETd TO TIEPAG TWV AVACTOHWOEWY KAl
otnv ouvéxeia |0 mg nmapivng xaunAou popiakoy Ba-
poug /10 kg Bdpouc cwpatog nuepnoiwg. H mapako-
Aoubnon tou kpnuvou yivotav kKAivikd kar repiAdppave
TNV TTapAtrPnon Xpwuatog, Beppokpaociag, TpIXoeldi-
krig emavagopdq kal HOvo Ot TIEPITTTWOEIG TTOU UTTHPXE
apgiBoAia yia tnv Piwoigdtnta tou Kpnuvou xpnolpo-
rolefto €dikr} ouokeur] pétpnong O2C (LEA, Giessen,
Germany).

Avtifiwon eupéwg @dopatog Sivotav TPIG NPEPNOIWG
evbopAeBing yia 7-10 nuépeg (ouvriBuwg Tevikihivn 1 Ke-
@oupogin).

O aoBevig petd to mépPag tou xelpoupyeiou odnyeito
otnv Movdda Evtatikrig ©epareiag, dmou miapépeve ka-
Td Vv didpKela TG TPWTING VUXTAG, AdpBave Tmapevtepl-
Kr) SIaTpo@r| yIa 5 NUEPEG KAl 0T OUVEXEID TTEPAOTA -
ow Aetrro pivoyaotpikoU owhfva oftiong éwg étou n
katdmoorn kataote! duvaty.

AMNMOTEAEXMATA

AcBeveig, @uMo, nhikia
O apiBpde twv aobevwv ou MAnpoUoav ta Kpitpia €v-

Eix. 2. H mapaokeur] tou deppomeprtovaikoy kpnpvou apxidel and
TO WAEVIO GpIO Kal OUVEXICel TIPOG T dMw Kal TO KEPKIBIKS OpIo Tou
KpnuvoU pe olyxpovn diatrjpnon tou deppatikol kKhddou tou
KePKISIKOU VEUpOU.

Fig. 2. The preparation of the fasciocoutaneous flap starts from the
ulnar border and continues to the distal and radial margin of the flap
with preservation of the radial nerve skin branch.

Eik. 3. A6 1o eyylg dpio tou Kpnuvou Sievepyeital Topr| n oroia
exteivetal €wg Tov féBpo tou aykwva e kupatoeidr poper (oxriua
S) Tpog €xBeon kai Tapackeur) autoy kabeautol Tou pioxou Tou
Konpvou.

Fig. 3. A wavelike incision (S shape) is performed from the ulnar
proximal flap edge to the antecubital fossa, followed by exposure
and preparation of the vascular pedicle itself.

The protocol for the administration of anticoagulation
provided 5,000 IU Heparin s.c. after completion of the
anastomosis and later 10 mg low molecular weight he-
parin / 10 kg of body weight per day. Flap monitoring
was done clinically and involved observing the color, tem-
perature, capillary return, and only in cases where there
was doubt about the viability of the flap a special 02C
measurement device was used (LEA, Giessen, Germany).
Broad-spectrum antibiotics were given intravenously
three times a day for 7-10 days (usually penicillin or ce-
furoxime).

The patient after surgery was put in the Intensive Care
Unit, where he stayed overnight, was given parenteral
nutrition for 5 days and later was fed through a thin na-
sogastric feeding tube until deglutition was possible

RESULTS

Patients, gender, age
The number of patients who met the requirements and
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Eix. 4. Mapaokeur| tou pioxou oto emBupntd Prkog.
Fig. 4. Preparation of the pedicle for the desired length.

Eix. 5. To avaorikwpa tou kpnuvoU oAokANpwuévo apéowg Tpv
v diatopr Twv ayyeiwv kai Tov anoxwpliopd arnd myv ddtpia Béon.
Fig. 5. Flap raising completed just before cutting of the vessels and
removal of the flap from the donor site.

Eik. 6. H 8dtpia Béon petd v Afjyn tou kpnpvou.
Fig. 6. The donor site after flap raising.

1 jicc § b
Eic. 7. H Mun tou kpnpvou oAokhnpwpévn.
Fig. 7. Flap raising completed.

Tagng otnv peAétn rtav 45 kai n avaloyia avdpwv yu-
vaikov 29:16. O péoog 6pog nAikiag ftav 61,2 €t (ev-
po¢ nAikiag: 30-86).

Adtpia Béon
H &dtpia B€on apopoloe og 37 TEPITTWOEIG TO APIOTE-
PO xE€pI Kal og 8 TEPITDOEIG TO OEE.

Toépog 16, No 3,2015/Vol 16, No 3, 2015

Eic. 8. Kdhuyn g tpaupatikrg emedveiag pe ehelBepo Seppatikd
UOOXEUUA KAl oUPEAPH.
Fig. 8. Coverage of the wound surface using free skin graft and suture.

Eik. 9. Torobétnon meotikoU emMdEOHOU Kal TIAPOXETEUONG KeVOU.
Fig. 9. Drainage followed by pressure bandage placement.

Eic. 10. O avactopwoelg g KepkidIKAG aptneiag kal twv ouvodwv
PAEBOV.

Fig. 10. Anastomoses of the radial artery and the venae
commitantes.

were included in the study was 45 and the men/women
ratio was 29:16. The average age was 61.2 (age range:
30-86).

Donor site
The donor site in 37 cases was the left arm and in 8 cases
the right arm.



124

Nivakag 1: Oykot 1 eidog eMefupatog

Evromion

Yrepwa-avw yvatog

Irepuyoyvablaia meploxry/uarbakr| unepwa/
plCa y\wooag/apuydalr

Mapeld

M®ooa (autync)

‘Edapog otouatog

KpotapoBpeyuartikn meploxn

>Uvoho

Table 1: Tumours of defect type

Location

Palate-Maxila

Pterygomaxillaryregion/soft palate/tongue
base and tonsil

Cheek

Tongue

Floor of the mouth

Temporoparietal area

Total

‘Oykor 1 €i®og eMeippatog

Tpidvta TéooepIC EPITTWOEIG agopoloav og akavBo-
KuTtapikd Kapkivwpa otdpatog (AKY) kar 3 mepmmwoeig
0€ OOTEOAKTIVOVEKPWON HeTd amd aktivoBepareia yia
AKZ, ou onpaiver éu 37 mepimwoelg oxetiCoviav pe
AKZ ouvoAikd, 4 TepImWoeIg o adevoeISEG KUOTIKO
kapkivwpa, | mepfmwon oe BAevvoemdeppoeideg kal 3
o€ Kpaviakd eMelppata Adyw @Aeypovric 1| didomaong
mponyoupevng amokatdataong (Mivakag I, Eik. ['1).

Evtémon tou dykou rj tou eNeippatog (Eik. 12)
Tpeig and g mepImwoelg apopoloav oe Kpaviakd eA-
Aefppata (B 13), 5 og dykoug umepwag/dvw yvdbou (Eik.
[4), |3 meprmmwoeig oe dykoug Tepuyoyvabiaiag mepio-
x¢/paNdakriq umepwad/pifag yAwoodag kal aguydaiig, 5
TIEPITIWOEIG eEMeIppdTwy TTapeidg, 2 and ta omoia diap-
miepr] (BAewwoydvog kar &éppa) (Eik. 15), 6 og eMeippata
TIou Tipogkuav amd ektopr] dykwv yAwooag (apiyr) (Eik.
16) kai | 3 eMeippata eddgoug atdparog, 5 amd ta oroia
ouvodeUtnkav pe Tepipepikr| ootektopr| (Eik. 17).

ONikr| anwAeia kpnuvou mapoucidotnke oe | pévo Te-
pimwon kar ol emavernepBdoeig péoa otig 30 mpwTeg
Nuépes (Aoyw Sidomaong Tpaluatog, cuplyyiou, Aey-
HOVAG KATT) Atav 9, auvolikd dnAadr ouvéPnoav 10 erm-
mhokég (Mivakag 2).

2YZHTHZH

Me TG Suvatdtnteg TToU TTAPEXE! N IKOOXEIPOUPYIKH, 1
xpron Twv eAelBepwV KpNUVWY yia Ty anokatdotaon

[koutddvng A. kai ouv./Goutzanis L. et al.

AkavBoKuTTapIKG AdeVOEIBEG KUOTIKO BAevvoemIBepHOEIDEG Kpaviakd
KapKivwpa KapKivwpa KapKivwpa eMeippara Z0volo
2 2 1 5
12 1 13
4 1 5
6 6
13 13
3 3
37 4 1 3 45
Squamous cell Adenoid cystic Mucoepidermoid Cranial
carcinoma carcinoma carcinoma defects Total
2 2 1 5
12 1 13
4 1 5
6 6
13 13
8 3
37 4 1 3 45
Eikéva 11/Figure 11
‘Oykol 1 €idog eNeippatog
35
30
25
20
15
10
5 4 | 3 3
o L | L L |
AxavBokuttapikd MoukoemeppoeIdEG Koaviakd
kapkivwua Kapkivwpa eMelppata
AdevoEIDEG KUOTIKO Qorteovekpwoelg

Kapkivwpa

Katavopr twv dykwv i eMelppdtwy. H ouvtpimikr mieioyneia apopoloe oe akavlokuTtapikd
kapkivwua otépatog/Distribution of tumours or defect types. The vast majority concerned oral

squamous cell carcinoma.

Tumours or defect type

Thirty four cases were oral squamous cell carcinoma and
3 cases concerned patients suffering from osteora-
dionecrosis after radiotherapy for OSCC, which means
that 37 cases were related to OSCC in total, 4 cases
were adenoid cystic carcinoma, | case was mucoepider-
moid carcinoma, and 3 were cranial defects caused by
inflammation or dehiscence of previous reconstruction.
(Table I, Fig. I'1).

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Eikéva 12/Figure 12

Katavopr avdhoya pe tyv evidmon tou
eMefupatog/Distribution with respect to tumour
or defect location.

Fig. 13. Reconstruction of calvarial defect of the

3,7%
13,29% 5,11%
Eik. 13. ATiokaTdotaon Kpaviakol eMelppatoc
KPOTAQIKAG TTEPIOXIG.
temporal area.
6.13% . 13,29%

5,11%
B Kpaviaké éNeippa
M Yrepwaldvw yvaBog mreepuyoyvabiaia
[ Nepioxri/par8akr umepwalpia yAdooag/apuySalq
[ Mapeid
M N\éooca (apiyr)
‘ESagpog otépatog, 5 and ta omoia pe TEPIPEPIKT
ooteKTopn

Eik. I5. Arokatdotaon BAevwoydvou opac’]g Kkai
S¢ppatog mapeIdq.
Fig. 15. Reconstruction of a cheek defect.

Eik. 14. Amokatdotaon eMeijpatog ﬂspu’)oq.

Fig. 14. Reconstruction of a palatal defect.

eMelppdtoy kepalng kar tpaxihou ToikiAng artoAoyiag,
€xel TTAEOV KATAOTEl TTPWTN TMAOYH YId TOUG 2 TOPATIKOUG
kai ['vaBorpoowrikoug Xeipoupyolc. H xprion twv pi-
OXWTWV TIEPIOXIKWV KPNHUVAV EXEI TIEPIOPIOTEN Kal armo-
Tehel ouvrBwe Seltepn emAoyr] oTIG KAIVIKEG TTOU €XOUV
v duvatdtnta kar twv duo evaMaktkwy. [Mpiv v eu-
peia amodoxr] Twv PIKPOAYYEIQKWY TEXVIKWY O HECwV
BwpakikdG KpNUVOG amokaAeito “workhorse”, alMd péoa
oTtnV otopatikr koiAdtnta dev ftav il kaAitepo, Adyw
Tou OyKoUu Tou Kal To &€ppa Tou dev Atav 100 eUkap-
TTTo Kai aiémoto. AvtiBeta to Aemmtd kai elkaprto Sép-
pa Tou ehelBepou kepkidikoU kpnuvoU eival oAU Tiepio-
0dTEPO KATAMNAO va avtikataotrioel Tov AeTtd PAevvo-
yOvO Tou OTOPATOG and Toug TTaxUTEPOUG 10TOUG Tou
peiCovog Bwpakikou kpnuvou (Vaughan, 1990, Vaughan,
1994, Kesting kai ouv. 201 1).

2 € OX€0n Pe Toug dMoug eAelBepoug kpnuvoug, Iapd-
Ao TTou TO PAopa amokatdotaons SIaQopwy eMeIUPG-
Twv eival TAéoV TTPAYHATIKA TIOAU peydho e Tnv Xpron
Twv dlapdpwv eAeliBepwv kpnuvawy, o EKKA éxer aro-
SeixBel afidmotog kar anoteAeopatikdg yia Ty ouvtpl-
UK TASIOPN®Ia Twv eEMeIIPdTwV HaAakwy popiwy otnv
TIEPIOXI] TOU OTONATOG, TwV YVdBwy, TOU TTPOCWTTOU Kal
NG KEYANG kal Tou Tpaxidou yevikdtepa. H euehigia
kai a&lomotia tou EKKA tov éxel kaBieptoel wg Tov Ku-
piapxo TPdTMo anmokatdotaonG YETd and eUPE(eg eKTo-
HEC otnv Ke@aAr kal tov Tpdxnio (O'Brien kai ouv.
1992, Schusterman kai ouv. 1994).

H xprjon tou mapoucidlel ToMd TMAeovekTipatd, Yetagy
Twv omoiwv N duvatdtnta olyxpovng MAPAOKEUNG TOU

Toépog 16, No 3,2015/Vol 16, No 3, 2015

Tumour location or defect location (Fig. 12)

Three of the cases were calvarial defects (Fig. |3), 5 were
defects occurred after excision of tumours of the
palate/maxilla (Fig. 14), 13 were defects occurred after
excision of tumours in the pterygomaxillary region/soft
palate/tongue base and tonsil, 5 were cheek defects, (2
of which concemed both mucosa and skin of the cheek)
(Fig. 15), 6 were defects following mobile part of the
tongue tumour excision (Fig. 16) and |3 were floor of
the mouth defects, 5 of which were accompanied by pe-
ripheral osteotomy (with mandibular rim) (Fig. 17).
Total flap loss was observed in only | case, and in the first
30 days the re-operations that performed (due to wound
dehiscence, fistula, inflammation etc) were 9, which means
that 10 complications occurred in total (Table 2).

DISCUSSION

Given the possibilities offered by microsurgery, the use
of free flaps in the reconstruction of head and neck de-
fects arising from various causes has become the first
choice for oral and maxillofacial surgeons. The use of lo-
coregional flaps has been limited and is usually the sec-
ond choice in clinics where both alternatings are avail-
able. Before microvascular techniques became widely
accepted pectoralis major flap used to be called the
"workhorse", but due to its bulkiness, it wasn't the best
in the oral cavity and the skin was not flexible and reli-
able. In contrast, the thin and flexible skin of the radial
forearm free flap is much more suitable to replace the
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Eix. 16. Amokatdotaon yAwooag oe Tepimwon
NUIYAWOCEKTOHAG. OTOHATOG.

Fig. 16. Tongue reconstruction in a case of
hemiglossectomy.

ané deltepn xeipoupyikr) opdda mpdypa mou onpaivel
€EOIKOVOHNGN XPOVOU Kal PEIWON TOU XPOVOU YEVIKIG
avaiobnoiag (Gonzdlez-Garcia kar ouv. 2007).

2€ ONEG TIG TIEPITTIWOEIG TTOU TiEpIAdPBdvovtal o autd
10 dpbpo katéotn duvat n MApPAcKeur] ayyeiakou pi-
OXO0U IKQVOTTOINTIKOU HAKOUG £EUMNEETWVTIAG PE QUTOV
ToV TPATTIO KAl TIG TIEQITTTWOEIG TIoU YIa SIdQopoug Ao-
yOUG xpnalporoifBnkav ta ayyeia g €1€pag kai Oxi g
15fag pe Tv PAGPN mAeupdc Tou TpaxrAou yia TIG ava-
OTOHWOEIG. 2€ TETOIOU EI00UG TIEQITTIWOEIG AOYW TOU 11
AIépwG IKavoTTOINTIKOU PAKOUG Tou pioxou Tou o EKKA
éxel anodeixBel 1Id1artépwg xprioipog (Gonzdlez-Garcia
kar ouv. 2007, Vaughan 1994).

2TV HEAETN auTr) O KPNHVOG XPnoldoToiBnke yia tv
KAAUYN eMeIgpdtwv oe OAn TV €KTaon TG OTOpATIKAG
KOIAOTNTAG. 210 29% TwV TIEPITIWOEWY XPNoIHoToIron-
KE OTO £5aQOG TOU OTOPATOG KaBWG kal yia edapoyAwo-
oIkd eMefppata, ato | 3% twv epImwoewy o€ apiyr eA-
Aefypata Tou kivnroU PEPOUG NG yAwooag, og éva To-
00016 emiong 29% o KpnpvOg XpnalpoTioiBnke yia Ty
KAAugn oUvBetwy eMelppdtwy Trepuyoyvabiaiag mepio-
xA¢/HaNBakrg umepwad/pilag yA\wooag kai apuydaiiq
Kkal o€ Tooootd | 1% xpnoiyotolrfnke TG00 yia eMeij-
pata umepwag — dvw yvdbou, 600 Kkai eMeiypata ma-
peidc. TéNog oe Tooootd 7% xpnoiporolibnke yia aro-
KQTAoTaon KPAVIaKWV EMEINUATWY.

Katd v Sikry pag epmeipia n tehikr diariotwon eivar éu
0 eAelBepog KepKIBIKOG KENPVOG Tou avtipaxiou Ta-
pExel €va 1I81améPWG AeTTTd Kal eUKapTo 10Td e&umnpe-
TWVTAg He autdv Tov TPATIO TNV IKAVOTIOINTIKY KIVNTIKO-
TNTA NG YAWoOoAg Kal Tou e0dQOUG TOU OTOPATOC, AMd
Kal TG TTapPeIdg oG TIEPITTIVGCEIS TIOU XPNCIHOTIONNOnKe
yId TNV amokatdotaot toug. [Npooépepe IKavoTToINTIKY
andégpagn étav xpnaoiyoroirdnke oty dvw yvdbo kai
TIPAYHATIKA eVIUTTWOIAKY amoKatdotaon Twv eMeIpd-
TV TOU TPIXWTOU TNG KEPAAAG, YA TIG AVACTOHWOEIG TWV

Eix. 17. Anokatdotaon yAwooag — eddgoug

Nivakag 2

EmmAokr

ONK anaAeta kpnuvou
Aldormaon tpaduarog
®Asypovi

Jupiyylo
>Uvolo

Table 2

Complication

Complete flap loss

Fig. 17. Reconstruction of tongue and floor of Dehiscence
the mouth defect. Inflammation
Fistula
Total

thin oral mucosa than the thicker tissues of the pec-
toralis major (Vaughan, 1990, Vaughan, 1994, Kesting et
al. 2011).

Compared with the other free flaps, the range of recon-
struction of which is really very wide, the RFFF has
proved to be reliable and effective in the vast majority
of soft tissue defects in the mouth, jaws, face and head
and neck in general. The versatility and reliability of RFFF
has made it the most dominant method of reconstruc-
tion after wide excisions in the head and neck area.
(O'Brien et al. 1992, Schusterman et al. 1994).

Its use offers many advantages, among which is its ability
to be prepared by a second group of surgeons, which
means saving time and also a reduction of general anaes-
thesia time (Gonzdlez-Garcia et al. 2007).

In all the cases included in this article, it was possible to
prepare a vascular pedicle of sufficient length, thus serving
even in cases where for various reasons the vessels of
the opposite of the operated side of the neck were used
for the anastomoses. In such cases, because of its suffi-
ciently long pedicle the radial forearm free flap has
proved particularly useful (Gonzdlez-Garcfa et al. 2007,
Vaughan [994).

In this study, the flap was used for coverage of defects
throughout the oral cavity. In 29% of the cases, it was
used on the floor of the mouth as well as for compound
tongue-floor of the mouth defects, in 13% of the cases
in defects of the mobile part of the tongue, in 29% of
the cases the flap was used for the coverage of multiple
compound defects of the pterygomaxillary region/soft
palate/root of the tongue and tonsil and in | % it was
used for palate-maxilla defects, as well as cheek defects.
Finally, in 7% of the cases, it was used for the reconstruc-
tion of calvarial defects.

In our experience, the final conclusion is that the radial
forearm free flap provides a particularly thin a flexible

Apxeia EMnvikrg Ztopatikrig & NvaBompoowrikrig Xeipoupyikrig/
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Complications during the first 30 days
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oToiwv XpnalpoTollBnke n kpotagikr aptneia. ‘Etol Ba
pmopouoaye va unootnpi€oupe affacta tnyv dmoyn ot
o EKKA eival mhéov To andivé “workhorse” otnv ema-
vopBwtikr xelpoupyikn (Jacobson kai ouv. 1995, Eckardt
kai Fokas 2003, Rohleder kar ouv. 2003, Futran kar ouv.
2003, Wong kar Wei 2010, Kruse kai ouv. 201 1).

2NV OUVIPITTUKY TTAEIOWN®Ia TWV TEPITTNCEWY EyIVaV
SUo PAePIkéG avaoTopWOEIG Kal KAtd TIPOTIUNon Xpnal-
poroiiBnkav ol dUo ouvodEg TG KepkidIKAG aptneiag
ONEPEG. 2€ NYEG TIEQITTIWOEIG XPNOIHOTIOINONKE N KePa-
Nk} OAEPa oav Seltepn QAEPa, oe EAGXIOTEG TTEPITTTW-
oeIg éyive JOVO pIa @AEPIKY avaotdpwon Kai og Kapia
TIePIMwaon dev XpnaolpomoIBnKke n KeQAAK AEPa wg
povadikr) avaotépwon). [Napdho mou undpxouv didgpo-
PEG aMOYeIG Og OXEon pe TO Told PHEB0SOG PAEPIKOV
avactopwoewy eival mpotigdtepn, dnhadn pia fi dvo
QAEPIKEG avaoTOPWOEIG, ev Tw PdBel APk alotnua
HE TIG OUVOOEC AEBEC TNG KEPKIBIKAG aptnpiag | em-
@aveliakd EAPIkS alotnua pe v Ke@aliky OAERa
ouvduaopdg autwyv (Thoma kar ouv. 1994, Netscher kai
ouv. 1996, Demirkan kai ouv. 1998, Liu kar ouv. 2008.
Medard kai ouv. 2009), pia mpdoeatn PeAETn Twv
Rohlender kai ouv. (2011) amodeikviel du eidikd oe
aoBeveic TTou xelpoupyrBnkav yia deltepn @opd, n &i-
A @AePIkr avaotopwan eivar empBeBAnpévn.

To B¢pa autd eivai 1diaftepa onpavtikd, diIdT N eAEPIKA
BpdpBwon éxel katadexBel wg o kiplog Mapdywv yia
NV VEKpwon twv eAelBepwv konuvawv (Goding, 1986,
Kroll kar ouv. 1996, Chalian kai ouv. 2001). H aptnpiakr
BpopPBwon gaivetal du eival pikpdtepng omoudaidtntag
(Percival kar ouv. 1989). Eriong Sev éxer amodexBel dia-
(QOopPa atnv eMPIKoN TwWV KPNPVWY OE OXEDN HE ToV TPO-
o avaotépwong, Snhadr av mMpdkertar yia TENKOTENKEG
i TeNikomAdyleg avaotopwoelg (Francis kar ouv. 2009).
O] anwAeia kpnpvou TTAapousIdoTnKe oE ia évo Tie-
pimwon and tug 45 kai ol emavenepPdoeig péoa otg 30
TIPWTES NpéPeS (Adyw didomaong Tpalpatog, cuplyyiou,
(AeyHOVAG KATT) ftav ouvolikd 9. To upnAé mocootd ermi-
tuxiag (97,8%) Bpioketal oe cupguwvia pe Ta amoteAé-
opata dMwv epeuvay, dTou €Miong Td TTooooTd emitu-
xiag kupaivovtal oe peydAa moooaotd. Or epicadtepol
OUYYPAQEIC oup@wvolv ATl Ta TTOoooTd amotuxiag Ku-
pafvovrar yeta&u 2,2%-5% (Smithkar ouv. 2005, Brownkai
ouv. 2006, Gonzdlez-Garcfa 2007, Kruse kai ouv. 201 1,
Rohleder kat ouv. 201 1, Kesting kai ouv. 201 1).

2YMIMEPAXMATA

MAnv evdg Kpnpvou Tou anwAéoOnke oNikd otnv ouv-
TOITTUKY TAEIOPN®Ia TWV TIEQITTIWOEWY Ol KPNUVO[ Agl-
ToUpynoav ikavorointikd divovtag anoteAeopatikr AUon
1600 ota Aertoupyikd doo kai ota aiodntikd mpoBAjua-
1a Twv aobevav. O xaunhdg apiBpodg twy emavenepfa-
OEWV KAl TO XaUNAS mooootd anwAeiag kpnpvou (2,2%)
NG HEAETNG autrig, emPePaiwvouy yia GMn pia @opd thv
QMOTEAEOPATIKGTNTA TWV ATTOKATAOTAOEWV [E EAEUBEPO
kepkIdIKS KonuvS Tou avtiBpaxiou.
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tissue, thus offering sufficient mobility of the tongue and
the floor of the mouth as well as the cheek in those
cases where it was used for their rehabilitation. It of-
fered sufficient obstruction and sealing when it was
used in the maxilla and really impressive reconstruction
of defects of the calvaria for the anastomoses of which
the temporal artery was used. Therefore, we could un-
reservedly support the opinion that the radial forearm
free flap is now the real “workhorse” in reconstructive
surgery. (Jacobson et al. 1995 Eckardt and Fokas2003,
Rohleder et al. 2003, Futran al. 2003, Wong and Wei
2010, Kruse et al. 2011).

In the vast majority of the cases, two-vein anastomoses
were done and the two deep radial veins (venae com-
mitantes) were used by choice. In a few cases, the
cephalic vein was used as the second vein, in few cases
only one vein anastomosis was carried out and in no case
was the cephalic vein used as the only anastomosis. De-
spite there being many opinions as to which method of
vein anastomose is preferable, i.e. one or two vein anas-
tomoses, deep venous system based on the deep radial
veins or the superficial venous system with the cephalic
vein or a combination of those (Thoma et al. 1994,
Netscher et al. 1996, Demirkan et al. 1998, Liu et al,
2008, Medard et al, 2009), a recent study by Rohlender
et al. (2011) proves that especially in patients operated
on for the second time the double vein anastomoses is
definitely indicated.

This issue is of particular importance, because venous
thrombosis has been shown as the main contributory
factor in free flap necrosis (Godina, 1986, Kroll et al.
1996, Chalian et al. 2001). Arterial thrombosis seems to
be of lesser importance (Percival et al. 1989). Further-
more, there has not been proof of flap viability depend-
ing on the method of anastomosis that is whether they
are end to end or end to side (Francis et al. 2009).
Total flap loss occurred in only one case out of 45 and
the number of re-operations within the first 30 days (due
to dehiscence, fistula, inflammation, etc.) was 9 in total.
The high success rate (97.8%) is in accordance with the
results of other surveys, where the success rates are also
high. Most authors agree that failure rates range between
2.2% - 5% (Smith et al. 2005 Brown et al. 2006,
Gonzdlez-Garcia 2007, Kruse et al. 201 |, Rohleder et al.
2011, Kesting et al. 201 1).

CONCLUSIONS

With the exception of | complete flap loss, in the vast
majority of cases, the flaps proved satisfactory giving an
effective solution to the functional as well as the aesthetic
problems of the patients. The low number of revisions
and the low percentage of flap loss (2.2%) in this study
once more confirm the effectiveness of radial forearm
free flap reconstruction.
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