
Clinical Note .- 

Versatile Use of Skin Expanders in Facial Plastic Surgery 
Tliornas Romo 111, MD, leffrey Goldberg, hlO 

Large soft-tissue resection defects of the face and scalp 
present an arduous technical problem for the facial plastic 
surgeon. Successfully matching tissue coverage with similar 
skin color and texture is usually limited by the amount of 
available local skin. Also, the need to limit distortion offixed 
anatomic sites when harvesting local skin must be ad- 
dressed. With the advent and utilization of soft-tissue 
expanders, the availability of local skin is increased and an- 
atomic distortions are limited. This arlicle describes the 
versatile use of skin expansion in facial plastic and recon. 
structive surgery. ~ x ~ a n s i o n  techniques include long-term 
expansion for scalp and cervicofacial defects. Acute intra- 
operative expansion techniques address repair of perioral, 
labial. and nasal mucosal linine defects. The success. limi- ,, 
tation's, and complications of these techniques are re- 
viewed. 
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, 
c o m e  a mainstay i n  h e a d  a n d  neck reconstruction. Adja- 
cently expandcd  d o n o r  site skin prov ides  opt imal  tissue 
replacement  for cervicofacial defects.  

achieved without appreciable hair thinning on the expanded 
flap.' Hair growth and adcnexal functions remain normal.' 

CASE 1.-A 14year-old boy was rcfcrred for removal of a large 
sebaceous nevus involving thr right posterior auricular skin and 
postauricular and temporal aspects of the scalp. The patient wears 
a right postauricular hearing aid fur a sensarineural hcaring loss 
and states the skin behind his ear was chror.irally initated. Thc 
primay pnredurc it~cludcd excision of the lesion from the auricle 
and the postauricular nonhair-bearing skin. A full-thickness bu- 
praclavirular skin graft was used for immediate cuvel-agr uf this 
defect. A200-mL, 8 x 5-cm tissueexpanderwas then placed in the 
subgallcal plane of the superior trmpuroparietal scalp. The ex- 
pander port was placed over the mastoid process and a small suc- 
tion drain (Hemovaci was olaced in the wound. Ten wrrklv ~-~ ~ 

t.xpansicmb iollowcd witha totalfu~alexpai~sionvolume oi400mL. 
During the srcond procedure the remaining n e w s  was excised. 
'The exnanded hair-bearinr flan was subscaucntlv rotated into uo- u .  

sition, allowing for a tension-free closure. One year postopcra- 
tively, the pastauricular hair margin remains in a natural a n a t o ~ ~ c  
position and no complications were encountered (Fig 1). 

Reconstruction for Giant Cervical Keloid 
1.ong-term skin expansion for reconstruction of cervical and 

submandibular defects is associated wit11 a higher risk of rom- 
nlications than expansion in other regions of the head and nrrk. 

" 1 ,  

tiple sites i n  the  head  a n d  neck. O u r  approach to long-term expander. This pooling may cause buckling of thr  expander and 

skinexpansionispresentedinseveralcasereportsincluding dispx~portionatc cxpansion of the lower skin of the expanded 
flap. Successful reconstruction in this region, howrver, has of- 

our  technique a n d  postoperative results. ten hren reported with carcful observation and judicious expan- 
Acute intrao~erative skin including mu- sion. Placement of long-term skin expanders in the supraclavic- 

cosal lining expansion,  h a s  en te red  t h e  a rmamcntar ium r,lar regiol, forces." 
of the  reconstructive surgeon.  Intrauperative e x p a n d e d  CASE 2.-A 27-year-old black woman presented with large 
skin arid mucosal  l ining provides a n  immedia te  in- bilateral cervical keloids occurring after unsuccessful surgery for 
crease in  d o n o r  site tissue, a l though  t h e  long-term ben-  auricular reconstruction. The keloids extended from the inierior 
efits of this expanded tissue h a v e  n o t  with-  auricular region to thc sub~nandibular and superror cervical re- 

stood the test time. our technique and initial pons .  Staged separate reconstruction of Lhe right and left cervi- 

findings llsing intraoperative expansion of peri. cal keloids was plannrd. At the primary procedure, a 400-mL. 
5 x 8-cm expander was placed into thc right snpr,lclavicular oral epi thel ium a n d  intranasal  mucosal  lining in recon- fossa in the subcutaneous plane. The expansion port was placed 

structirig defects i s  presented.  over thc mastoid process and a small drain (Hrmovdc) was 

MATERIALS AND METHODS 
Scalp Expansion for Removal of Sebaceous Nevus 

of the Temporal Aspect of the Scalp 
Long-term scalp expansion for the management of scalp 

deformities and neoplasms provides hair-bearing skin for defect 
coverage. A twofold to threefold scalp expansion can be 

~~~ ~ 
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placed in the wound (Rg 2). Initial expansion was commrnred 
at 2 wrrks followine insertion of the exnander. Twentv werklv 
expansions of 30 mL pcr injection resulted in a total expander 
volulne of 600 mL at 5 months. Strict stcrilc technique at each 
expansion session included cleansing the skin over the port sitc 
pnor to injection with hctadine solution. Sterile gloves, sterilr 
syringes with 19-gduge nccdlcs, and sterile saline were used at 
r ach  rupansion hrssian. 

Dunng the second-stage rrconstruction, an incision was made 
along the superior margn of the right crrvical keloid. The kcl- 
oid was thcn excised following subcutaneous dissection and el- 
rvation of the right C C W ~ C R I  flan inferior to the sonraclavic~ilai 
expander. I'ortions of the thick e x p n d e r  capsulr were rrlrasrd 
to allow tension-frcc closure of the cervical defect. Deep tacking 
sutures in thr  subc~~tanrouh vlanc wcrc placed to retard inferior 

stroction of thc lcft cirvical keloid is planned in the futurr.  
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r:c I .  .o,, 6.1, ! '~~~i ,p~~id l ive  view 01 ,ightpoctariri< u i i ,  . j j , i i  ii,)i,p sebarpou.s nrvus. Top reni t , ,  il.8rrrrrurrj sc;!lp expani!r,i? lo 400 m i  ri? 

~ ~ i l ) g ~ i i r ~ i !  t ~ x / ~ ? n i i ~ r .  lop right. Anlciiu, view o f  rnaxim.31 5~ alp chp,t,lsion. Rorrorn  left, Zicv.lliri;i i l l  expanded bc.llp f lap .  Oorrrlrn ccnlc,, 
Ri>t.il!r,ndl advancement of scalp flap. R,~tIr,rn right, Postoperafivr vrrw o i  natunl~appeaiing h a i r  rnargin at 18 rn,,nti~h. 

Acute lntraoperative Expansion 
for Cleft Lip Scar Revision 

Acutc inlraoperative tissur rxpdnblon provides an i~lmmediatr 
sourer ot additional donor tissue, permitting tensionless closure 
of small clrfrcts in the head and neck. Thr avrragc tissue gain 
ranges frum 0.5 to 0.75 crn for nasal tip expansiun and frcm~ 1.0 
lo 2.5 cm for scalp, forehead, midiace, and neck rxp.lnsion.' 

CASE 3.-A lS-yrr>r-uld girl presented reques t in~  dcsthetic 
rcvisioii of a previously rrpaired rlctt lip. Ihe prior rerunstruc- 
tiiln rciultcd in a scar contractore along the filtrrum causing vrr- 
million honlrr .>iynnrctry as  well as didstasis i,i the orhicularis 
UIIS tnuhrlr. 

Anlte mpansion rcconstructmn was initi,>tvd by excisirlg the 
vernlillion portion of thr  ldbial scar iollowing injection oi  thc lip 
~ i t h  1';: xylocaine with 1:100000 rpinephrine (Fig 3). Suhsr- 
qoently, a subcutaneous dissection planr beneath 1Re filtrum 
scar was drvrl<,ncd to tacililale insertion of a 3-mL. 1 x 3-cm 
expander. Cyrli; m p n s i o n  was cornrnenred w t h  2 r n ~  of sle1.- 
ilc saline b e ~ n g  injrrtrd into the cxlemalized periphrral port. A - .  . . 
stt,~ighL hernostat was used to cross cl,rmp llie expandrl.I~nr and 
rxpdnbion at this v o l u ~ ~ i e  was allowed to rcmain lor 5 m~nutes .  
Nrxt 'rll fluid was aspirated from thr rxp.rnder lhrough the pi.- 
riphcr'11 porl, 

Cyclicdl txpansion was then continued \\,it11 4 mL of steal? 
saline and t h m  finally with h m L  of saline heinginjrctcd into the 
pcriural explnder. Acutr rxpansion was allowed to rrmilin on 
full strclch 101. 5 minutes. 

Exc~sion of the filtrum scar dnd reapproximahun of thc 
didstr>srd orbic~~laris oris n ~ t ~ s c l e  was then r l~~oinpl ished.  Ten- 
s~onIt.ssclusure of t h ~  t i l t r~~~~i inc i s ion  was t h m  rasily pcriorrned 
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using the arutr l j  cxpril~de~i pel-iori ddv.lncernent flaps. No 
posloperatiae drains Lveru used and n o  pclstnpcratire rumplicci- 
tions have been rncc,untcrcd. 

Acute lntraoperative Nasal Mucosal Lining Expansion 
for Seplal Perforation Repair 

CAST 5.-Thc linal case riamirlcs ihe use of ndsdl tloor mu- 
cusal l~n ing  expansion ~ntiaoprratinely in conjllnition with a 
niidiacial drgloving lcchniilue fur closure 01 large septa1 perk-  
rations. I 'he  ti .chnir~~>r tor closme sentnl nrrforalions using thr  

tissues nrr rrflccled superiurl;,, thus cxposiug thr cartilaginous 
slructures of the rlosc prior to inuhili,.dtion 01 bilateral p<lstcri- 
orly based nasal flour mucosal [laps (Fig 4). 

Arutc intraoperativ~ rxp.>nsinn of lhe nasal muros.~l lining is 
initidted by anterior to pc,stcrior srlbperiustral rltxv.ltion of the 
nasal floor rrrucusa. Honruntal disserlion extends frum the me- 
dial maxillarv ircst lo lhc intersrctlon ot thc bony n.isal floor 2nd 
Iatcral nasal wall. T'clitcrior dissect~un rnlrrids to lhe in te r s r rh~~n  
of the hard a n d  soit paidle. Insertion < ) f  a 3-mL, I 3-rm 
cxpander into tht. suhperiostedl nawl floor pocket is thrn 
,ircornplished. Cvilical cxpansron of the nawl floor ,nucosa is 
prrtormcd at 5-minutr rxp,rnsion cycles tu a tc,t,rl volume of 8 
mL.  Srrul.ing thcanterior nas,>l fl<s,r mucosa to theantrrior bony 
nasal pvramid with small skin staples provides four-point tix'i- 
lion for rnax1m.11 mucusal expanvi ,n .  Dcfl.~liun and i-ern~~v.rl of 
thc llasal flour r h p ~ n d c r  is then pi,rtonrrrd. 

Nrxt, the expanded ,?dial in~ucosal flarrr tl,>pi drc  rol.ited mr- 



F ~ K  2.-Tn/? left, I ' r eope ta l ! ~~~  I~t1,~~41 stew o f  right c ~ r ~ ~ < , , l  k e l o ~ ~ l  r f , l>  , ente,, I ~ , , V K I ~  view o t  c, , , )  , ,,: h t ~ l ~ , ~ , l \  I,,,, f ,?;l?#, I v/,,~nrI<,d right 
supiaclavicuhr tissur mpandei .  Hottom left, Second~.sldgc rcc i,ri!iu< Iiciri izilii irrc r + r o i l  r , i  kr10,ii . ) I  \ti{,wni,i rrj,rig!t,. ili,i!i,iii <~cr i ler ,  Exci- 
? ion of keioid arid supcrior d d v a r r ~ r r n m t  of  c ~ i v i c a i  flap. Hotto,n nght, Posfope,ative lateral view u t  cervical incision at 18 months. 

Fig 3.-Top left, Pr~operat lve c l e f t ~ l i p  v ,J,, rmlc ~ i , o r l e r ~ < ! ~ i  f~ l t r~ ! r r , .  1 0 , ~  c ~ n t v r ,  i r ~ t r ; ~ < ~ p ~ f , # t ~ w  v!, , ; % ) , ) , >  l ,~h, ,d <r,w w , f l ~  ,>I , , ! ,J I~,<I  ( v k ~  

i'dr2'iri p1; i r~rnel l t .  To/? righl, Plc?cciricrrl 111 4 -  m L ,  I . 3-im ckin eupandei into subci,taneo8is p l , thc t .  Iiotti,,n lett. Ar i i te inti.i,ip,v.,five 
ski,? expalisioil d l  rrlarrrnlirn volume i,i 6 mL. Botfo:n c o ? l e i  Maxirnurii cxp,lrisi<,rr 1,ilc~rdi Y~( - IL - .  i l o l l ~ i i i  rrgl?!. P o s f ~ p ~ i i l t i i - ~  i l ~ i f - l i p  iriv 
i rvision at 1 year. 
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Fig 4.-Top left, Midfar? d r g k n ~ i n g  trc t l i , r i j i ~ ,  ~,xlir,siris I.i,,gv .,ci>f.il peiior2f!on, perfr,mti,~n i l ig i l i ig i i lcd rvrlit 7elta gairre. Top renter, ltvr,- 
pr,iill lallc,oing of  ilasal flour rnurosa, aIloi*.rng /,orteup,?ri\ir,n rrrut<l\di i i icd~i !rc i i icnt ,  Top right. Elevarron o i  ria\ai rnur i,h.li i ioor iiaps. 
Middle left, Insenion of  rnur<,sal expander alorig ii,is,~l f iuoi .  ,Middle center; Initial ar-iitr exparisrun o i  nasal t i o u ~  m i ~ u s a .  Middle right. 
Tl l i id cvclic expansion of  nasal f loor rnucosa to  6-ml  v~, lu rnr .  IJoffonr lei l .  Removed t ioo i  expander wi th a ro t r  rxpar ldrd i ig i i l~, idcd !ma1  
m u c o u l  i l a p  BottrJrn rrgtrl, Tolal closure of septa1 pertoration with iotatr t i -mpar idcd ,iiucussl flap. 

diaily, puuviding a trnsion-free c l o s ~ ~ r c  of the scplal perforation. COMMENT 
To date, the procedure has hren usrd in 10 patients tor closrirc 
of large septa1 perforations mrasunng 2.0 i m  grcatcr. Total Thr  use of long-term cunvention,~l and . ~cu t r  intraop- 
closure of ail perforations has hrrn accomp~ii~,cd during erative soit-tissuc c x p ~ n s i o n s  liave est'~blished them- 
a h to 24-rnonth postoperalive follow-up penod. selvcs as favorable technirlues for reconstruction of head 
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