
5/20/20095/20/2009

11

Free versus pedicled flapFree versus pedicled flap
Prague, April 25th 2009Prague, April 25th 2009

Meet the professor (?) parallel sessions Meet the professor (?) parallel sessions 

Dr  M.  Dom, MD, DDDr  M.  Dom, MD, DD
°° April, 25th 1969April, 25th 1969

Consultant dept. Consultant dept. OtolaryngologyOtolaryngology--Head and Neck SurgeryHead and Neck Surgery
University Hospital Antwerp, Edegem, BelgiumUniversity Hospital Antwerp, Edegem, Belgium

Staff member dept. Oral and Maxillofacial SurgeryStaff member dept. Oral and Maxillofacial Surgery
Middelheim Hospital, Antwerp, BelgiumMiddelheim Hospital, Antwerp, Belgium

Free versus pedicled flapFree versus pedicled flap

Department of Oral and Department of Oral and 
Maxillofacial surgeryMaxillofacial surgery

Middelheim Hospital, Antwerp, Middelheim Hospital, Antwerp, 

Belgium    2005Belgium    2005--20092009

Professor Eric FossionProfessor Eric Fossion

Free versus pedicled flapFree versus pedicled flap

RPAH fellowship H&N Surgery RPAH fellowship H&N Surgery 

Sydney, Australia 2004Sydney, Australia 2004

Professor Chris OProfessor Chris O´́BrienBrien



5/20/20095/20/2009

22

Free versus pedicled flapFree versus pedicled flap

Reconstructive techniques

1.Primary closure
2.Transplant

21. Non vascularized: Graft (soft tissue,bone)( , )
22. Vascularized

221. Pedicled flap:  Random pattern(local flap)

Axial pattern(regional flap)

222. Free flap (soft tissue and/or bone)

Free versus pedicled flapFree versus pedicled flap

Defect:

Extent  
Soft tissue and/or bone

Patient: 

Previous treatment
Prognosis
Medical condition

Analysis

Flap selection: 

Soft tissue(s) and/or bone
Match with surroundig tissues
Pedicle size and length 

Communication between oral cavity/neck
Surrounding tissues: Scar formation

Vascularisation 
Vessels

Free versus pedicled flapFree versus pedicled flap

Primary closurePrimary closure

Oral cavityOral cavity--pharynx:Functionpharynx:Function

F i l ki A th tiF i l ki A th tiFacial skin:Aesthetics Facial skin:Aesthetics 
Size(<1cm:secondary)Size(<1cm:secondary)
Location(Non Distortion)Location(Non Distortion)
Orientatation(RSTL)Orientatation(RSTL)

Lip: Aesthetics and functionLip: Aesthetics and function
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Non vascularized graft Non vascularized graft 

Prerequisites:Prerequisites:

--Well vascularized recipient bedWell vascularized recipient bed
--Size of defectSize of defect
--Immobilize the graftImmobilize the graft

Free versus pedicled flapFree versus pedicled flap

Mandibular reconstruction: Mandibular reconstruction: 

Why a segment resection?Why a segment resection?

Non vascularized bone graftNon vascularized bone graft
Need Need of well vascularized recipient bedof well vascularized recipient bed
Size of the defect <5cmSize of the defect <5cm
Immobility of the graft(osteosynthesis or tray)Immobility of the graft(osteosynthesis or tray)
No exposure to oral cavityNo exposure to oral cavity

Pedicled soft tissue flap and non vascularized bone graft Pedicled soft tissue flap and non vascularized bone graft 
Multistaged procedure (Marx)Multistaged procedure (Marx)
Costs  Costs  

Free versus pedicled flapFree versus pedicled flap

Mandibular reconstruction:Mandibular reconstruction:

Pedicled bone flapsPedicled bone flaps

Restriction in range vs tractionRestriction in range vs traction
Limited bone stock(calvarium, rib, scapula, clavicle,...) Limited bone stock(calvarium, rib, scapula, clavicle,...) 

Free vascularized bone flapsFree vascularized bone flaps

Large defects can be bridgedLarge defects can be bridged
Single staged procedureSingle staged procedure
TwoTwo--team approachteam approach
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Pedicled flapPedicled flap

Pectoralis majorPectoralis major
DeltopectoralDeltopectoral
TrapeziusTrapezius
Platysma...Platysma...

NasolabialNasolabial
Palatal islandPalatal island

Free flapFree flap

Radial forearmRadial forearm
Latissimus dorsi/serratusLatissimus dorsi/serratus
Lateral arm Lateral arm 
Rectus abdominisRectus abdominis
Anterolateral ThighAnterolateral Thigh

DCIADCIAPalatal islandPalatal island
BiçhatBiçhat
BuccinatorBuccinator
TemporalisTemporalis
ForeheadForehead
Galea...Galea...

Local skin/lip flapsLocal skin/lip flaps

DCIADCIA
FibulaFibula
ScapulaScapula
......

Free versus pedicled flapFree versus pedicled flap
Predictors of complications in free flap surgery
AuthorAuthor CountryCountry YearYear

Shestak et alShestak et al USAUSA 19921992

Chick et alChick et al USAUSA 19921992

Bridger et alBridger et al AustraliaAustralia 19941994

Shaari et alShaari et al USAUSA 19981998

Singh et alSingh et al USAUSA 19991999

Pompei et alPompei et al ItalyItaly 19991999

Serletti et alSerletti et al England England 20002000

Eckardt et alEckardt et al GermanyGermany 20032003

Coskunferat et alCoskunferat et al TaiwanTaiwan 20052005

Howard et alHoward et al USAUSA 20052005

Ozkan et alOzkan et al TurkeyTurkey 20052005

BonawitzBonawitz USAUSA 20062006

Classen et alClassen et al CanadaCanada 20062006

Jones et alJones et al USAUSA 20072007

Rosenberg et alRosenberg et al The NetherlandsThe Netherlands 20092009

Free versus pedicled flapFree versus pedicled flap

Free Flap surgery and complicationsFree Flap surgery and complications

Medical Medical 

Pulmonary

Surgical Surgical 

Recipient siteRecipient sitey
Cardiac
Neurologic
Renal
Sepsis
GI

Recipient siteRecipient site
MinorMinor
Major: Flap perfusionMajor: Flap perfusion

HaemmorrhageHaemmorrhage
HaematomaHaematoma
Wound healing/FistulaWound healing/Fistula

Donor siteDonor site
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Predictors of complications:Predictors of complications:
Gender, Age Gender, Age 
Preoperative comorbidity status Preoperative comorbidity status 
Etiology of defect, Site, Tumor stageEtiology of defect, Site, Tumor stage
Flap type Flap type 
Operating timeOperating time

Age alone is not associated with higher postoperative Age alone is not associated with higher postoperative 
medical or surgical complications. It should not exclude medical or surgical complications. It should not exclude 
the elderly patient from free flap surgerythe elderly patient from free flap surgery
Preoperative comorbidityPreoperative comorbidity is a predictor for is a predictor for 
postoperative postoperative medical complicationsmedical complications
Longer Longer operation timeoperation time is a risc factor for is a risc factor for 
postoperative postoperative surgical problemssurgical problems, not for medical    , not for medical    

Free versus pedicled flapFree versus pedicled flap

AuthorAuthor CountryCountry YearYear
Liu et alLiu et al CanadaCanada 20012001

Funk et al  Funk et al  USAUSA 20022002

Jones et alJones et al USAUSA 20072007

de Bree et alde Bree et al The NetherlandsThe Netherlands 20072007

Flap surgery and costsFlap surgery and costs

FactorsFactors

Operating timeOperating time

Hospital stay(ICU/ward)Hospital stay(ICU/ward)

Complication rateComplication rate

Free versus pedicled flapFree versus pedicled flap

Costs of Free versus Pedicled flap: time is moneyCosts of Free versus Pedicled flap: time is money

Deltopectoral     One team Deltopectoral     One team 
Two stageTwo stage

Pectoralis Major  One team Pectoralis Major  One team 
One stageOne stage

Free Flap            Two team Free Flap            Two team 
One stageOne stage

Free flap surgery is not more expensive than pedicled flap surgeryFree flap surgery is not more expensive than pedicled flap surgery



5/20/20095/20/2009

66

Free versus pedicled flapFree versus pedicled flap

Previous neck dissection and free flap surgeryPrevious neck dissection and free flap surgery

Exploring the neck Exploring the neck 

Look for recipient vessels and check patency in first placeLook for recipient vessels and check patency in first place

Previous neck dissectionPrevious neck dissection
Selective    ND        : ipsilateral: Pirogoff Selective    ND        : ipsilateral: Pirogoff ´́s triangle, external carotid    s triangle, external carotid    

contralateral neck                          contralateral neck                          
Comprehensive ND:  contralateral neckComprehensive ND:  contralateral neck

Alternative recipient vessels: transverse cervical, internal mammaria,              Alternative recipient vessels: transverse cervical, internal mammaria,              
thoracoacromial, external jugular, anterior         thoracoacromial, external jugular, anterior         
jugular, cephalic vein,...jugular, cephalic vein,...

Free versus pedicled flapFree versus pedicled flap

Previous neck dissection and free flap surgeryPrevious neck dissection and free flap surgery

Selecting the free flap  Selecting the free flap  

Long vascular pedicle free flapLong vascular pedicle free flap
soft tissue: Radial forearm fasciocutaneous free flapsoft tissue: Radial forearm fasciocutaneous free flap
bone        : Fibula osteocutaneous free flapbone        : Fibula osteocutaneous free flap

Vein grafts: reliable?Vein grafts: reliable?

Free versus pedicled flapFree versus pedicled flap

Flap surgery after radiotherapy.Flap surgery after radiotherapy.

IndicationsIndications

Radiotherapy induced bone necrosis 
Radiotherapy/surgery induced cervical complications

Salvage surgery after primary chemoradiation therapy

Salvage surgery after reirradiation
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Flap surgery after radiotherapyFlap surgery after radiotherapy..

Longstanding and  recent comorbiditiesLongstanding and  recent comorbidities
Addressing the neck/Free flap choiceAddressing the neck/Free flap choice
Soft tissue handling: recipient vesselsSoft tissue handling: recipient vessels

iianastomosisanastomosis
flap suturingflap suturing

Wound complicationsWound complications

Flap survival versus patient survival Flap survival versus patient survival 

Free versus pedicled flapFree versus pedicled flap

OsteoradionecrosisOsteoradionecrosis

Conservative managmentConservative managment
Hyperbaric oxygenHyperbaric oxygen
Pentoxifylline/tocoferolPentoxifylline/tocoferol
A tibi tiA tibi tiAntibioticsAntibiotics
Analgesics Analgesics 
DebridementDebridement

Indication for surgeryIndication for surgery
Pain Pain 
FistulaFistula
FractureFracture

Free versus pedicled flapFree versus pedicled flap

OsteoradionecrosisOsteoradionecrosis

ResectionResection

Resection+Resection+
Soft tissue flapSoft tissue flap

Resection+Resection+
Reconstruction plateReconstruction plate
Soft tissue flapSoft tissue flap
HBO+nonvascularized bone graftHBO+nonvascularized bone graft

Resection+Resection+
Free vascularized bone flapFree vascularized bone flap
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Free versus pedicled flapFree versus pedicled flap

Free bone flapFree bone flap--ORNORN

MandibleMandible
fracturefracture

NeckNeck
llvesselsvessels

overlying skinoverlying skin

Patient statusPatient status
comorbiditiescomorbidities
malnutritionmalnutrition

Free versus pedicled flapFree versus pedicled flap

Are the pedicled flaps outdated?Are the pedicled flaps outdated?

Free versus pedicled flapFree versus pedicled flap

Skin defects and flap surgerySkin defects and flap surgery

Fig. From: Arch Otolaryngol Head Neck Surg. 1998                                          Fig. From: Arch Otolaryngol Head Neck Surg. 1998                                          
Jan;124(1):6Jan;124(1):600--66

Teaching Paradigm for Decision Making in Facial Skin         Teaching Paradigm for Decision Making in Facial Skin         
Defect Reconstructions                                       Defect Reconstructions                                       
Calhoun KH, Seikaly H, Quinn FBCalhoun KH, Seikaly H, Quinn FB
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Free versus pedicled flapFree versus pedicled flap

Skin defects and flap surgerySkin defects and flap surgery

Free versus pedicled flapFree versus pedicled flap

Skin defects and flap surgerySkin defects and flap surgery

Free versus pedicled flapFree versus pedicled flap

Skin defects and flap surgerySkin defects and flap surgery
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Free versus pedicled flapFree versus pedicled flap

Skin defects and flap surgery Skin defects and flap surgery 

Free versus pedicled flapFree versus pedicled flap

Lip defects and flap surgeryLip defects and flap surgery

Free versus pedicled flapFree versus pedicled flap

Lip defects and flap surgeryLip defects and flap surgery

BernardBernard
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Free versus pedicled flapFree versus pedicled flap

Lip defects and flap surgery:Lip defects and flap surgery:

Abbe flapAbbe flap

Free versus pedicled flapFree versus pedicled flap

Pectoralis Major Pedicled flapPectoralis Major Pedicled flap

Free flap failureFree flap failure

Cervical skin flap necrosisCervical skin flap necrosis

Pr t t th n k fr m li r nt min ti nPr t t th n k fr m li r nt min ti nProtect the neck  from salivary contaminationProtect the neck  from salivary contamination

Oropharyngocutaneous fistulasOropharyngocutaneous fistulas

Protection of great neck vessels/free flap pediclesProtection of great neck vessels/free flap pedicles

Empty neckEmpty neck

Reconstruction of the oropharynxReconstruction of the oropharynx

Free versus pedicled flapFree versus pedicled flap
Pectoralis Major flap and cervical complicationsPectoralis Major flap and cervical complications
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Free versus pedicled flapFree versus pedicled flap

Pectoralis major flap and oropharyngeal carcinomaPectoralis major flap and oropharyngeal carcinoma

Free versus pedicled flapFree versus pedicled flap

Donor site morbidityDonor site morbidity--Radial forearm free flapRadial forearm free flap

Range of motion/strength of Range of motion/strength of 
wrist and fingerswrist and fingers

S tiS tiSensationSensation

Cold intoleranceCold intolerance
Scar/cosmesis Scar/cosmesis 
Skin graft failureSkin graft failure
Fracture(osseofasciocutaneous)Fracture(osseofasciocutaneous)

Free versus pedicled flapFree versus pedicled flap
Donor site morbidityDonor site morbidity--Radial forearm free flapRadial forearm free flap

Dysesthesia: superficial branch of radial nerveDysesthesia: superficial branch of radial nerve

picture from:Raising of Microvascular Flapspicture from:Raising of Microvascular Flaps--a systematic approach   K.a systematic approach   K.--D. Wolff&F.HolzleD. Wolff&F.Holzle
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Radial nerve sensibility disturbanceRadial nerve sensibility disturbance

AuthorsAuthors
City, Country City, Country 

Journal                        Journal                        
Year Year 

NN°°
Flaps Flaps 

Sensory deficitSensory deficit

Karimi A,, Reychler HKarimi A,, Reychler H
Brussels, BelgiumBrussels, Belgium

J Craniomaxillofac Surg.J Craniomaxillofac Surg.
2007 2007 

41 41 36% 36% 

Smith GI,, OSmith GI,, O´́Brien CJBrien CJ
Sydney, AustraliaSydney, Australia

Br J  Oral and Maxillofacial Surg.Br J  Oral and Maxillofacial Surg.
2006 2006 

258 258 13% 13% 

Chen CM,, Chen CHChen CM,, Chen CH
Kaohsiung, TaiwanKaohsiung, Taiwan

Oral Surg Oral Med Oral Path Oral Oral Surg Oral Med Oral Path Oral 
Radiol  Endodon.Radiol  Endodon.
20052005

3838 26%26%

De Bree R,,Leemans CRDe Bree R,,Leemans CR
Amsterdam, The Netherlands Amsterdam, The Netherlands 

LaryngoscopeLaryngoscope
20042004

3737 46%46%

Skoner JM,, Wax MKSkoner JM,, Wax MK
Portland, USAPortland, USA

LaryngoscopeLaryngoscope
20032003

1212 25%25%

Lutz BS,,Chen IHLutz BS,,Chen IH
Taipei, TaiwanTaipei, Taiwan

Plast  Reconst  Surg.Plast  Reconst  Surg.
19991999

9595 54%54%

Gehrking E,,Sommer KGehrking E,,Sommer K
Lubeck, GermanyLubeck, Germany

LayngorhinootologieLayngorhinootologie
19971997

3636 14%14%

Richardson D,,Brown JSRichardson D,,Brown JS
Liverpool, England Liverpool, England 

Plast Reconstr Surg.Plast Reconstr Surg.
19971997

8686 32%32%

Suominen S,,AskoSuominen S,,Asko--
SeljavaaraHelsinki, FinlandSeljavaaraHelsinki, Finland

Scand J plast Reconstr Surg Hand Scand J plast Reconstr Surg Hand 
Surg.Surg.
19961996

1818 56%56%

Kropfl A,,Hertz HKropfl A,,Hertz H
Salzburg, AustriaSalzburg, Austria

Handchir Mikrochir Plast ChirHandchir Mikrochir Plast Chir
19951995

2020 35%35%

Free versus pedicled flapFree versus pedicled flap

Donor site morbidity: Radial forearm free flapDonor site morbidity: Radial forearm free flap

Free versus pedicled flapFree versus pedicled flap

Donor site morbidity: radial forearm free flapDonor site morbidity: radial forearm free flap

Range of motion/strength of wrist and fingersRange of motion/strength of wrist and fingers
SensationSensation
Cold intoleranceCold intolerance
Scar/cosmesis Scar/cosmesis 

Skin graft failureSkin graft failure

Fracture(osseofasciocutaneous)Fracture(osseofasciocutaneous)
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Free versus pedicled flapFree versus pedicled flap

Donor site morbidity: Radial forearm free flap

Free versus pedicled flapFree versus pedicled flap

Donor site morbidityDonor site morbidity
Anterolateral thigh as an alternativeAnterolateral thigh as an alternative
for the radial forearm flap?for the radial forearm flap?

Different indicationsDifferent indications

Free versus pedicled flapFree versus pedicled flap

Anterolateral thigh versus Upper lateral armAnterolateral thigh versus Upper lateral arm
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Free versus pedicled flapFree versus pedicled flap

Donor site morbidity: DCIA flap

Deep Circumflex Iliac Artery flap

HerniaHernia
Abdominal wall defect
Pelvic contour defects
Gait disturbance
Lateral thigh paresthesia

Free versus pedicled flapFree versus pedicled flap

Donor site morbidity: DCIA flap

Deep Circumflex Iliac Artery flap

DiffDiff N d fN d fDifferent components:Different components:

SkinSkin
Iliac bone Iliac bone 
Internal oblique muscleInternal oblique muscle

Need for:Need for:

Skin?Skin?
External cortex? External cortex? Monocortical DCIAMonocortical DCIA

External oblique muscle cuff?External oblique muscle cuff?

Free versus pedicled flapFree versus pedicled flap

Donor site morbidity: Monocortical DCIA flap
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Free versus pedicled flapFree versus pedicled flap

Donor site morbidity: Monocortical DCIA flap

Free versus pedicled flapFree versus pedicled flap

DCIA and implantsDCIA and implants

Free versus pedicled flapFree versus pedicled flap

DCIA and implantsDCIA and implants
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Free versus pedicled flapFree versus pedicled flap

ConclusionsConclusions

FreeFree versusversus pedicled flap?pedicled flap?Free Free versusversus pedicled flap?pedicled flap?

Free   Free   or     or     pedicled flap?pedicled flap?

Free  Free  and   and   pedicled flap!pedicled flap!


