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—— Abstract

REPAIR OF BILATERAL CLEFT LIP AND NOSE: PRINCIPLES AND METHODS OF MULLIKEN

Young-Soo Jung, John B. Mulliken*, Stephen R. Sullivan*, Bonnie L. Padwa*
Department of Oral and Maxillofacial Surgery, Oral Science Research Center, Yonsei University College of Dentistry,
Department of Plastic and Oral Surgery, Children’ s Hospital Boston*

The principles for repair of bilateral cleft lip and nasal deformity are 1) symmetry, 2) primary muscular
continuity, 3) proper philtral size and shape, 4) formation of the median tubercle and vermilion-cutaneous
ridge from lateral labial elements, and 5) primary positioning of the alar cartilages to construct the nasal
tip and columella.

The authors underscore the essential role of preoperative premaxillary positioning for the synchronous
closure of the cleft lip and primary palate, and describe Mulliken' s operative technique. We discuss three-
dimensional adjustments based on predicted fourth-dimensional changes. In a consecutive series of 50
patients, no revisions were necessary for philtral size or columellar length.

Preoperative premaxillary positioning and primary repair of bilateral cleft lip and nasal deformity may
impair maxillary growth. Nevertheless, a symmetric nasolabial appearance, rather than emphasis on max-
illary growth, is the priority for the child with bilateral cleft lip.

Key words: Bilateral cleft lip, Nasolabial repair, Synchronous repair, Fourth-dimensional changes
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(Principles that guide synchronous repair of

bilateral cleft lip and nasal deformity)
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and shape)
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Fig. 1. Correction of the bilateral cleft lip nasal deformity
requires anatomic positioning/fixation of the lower lateral
cartilages and sculpting the tip and upper columella. (From
Mulliken JB : 2004. with permission)
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Fig. 2. Postoperative anthropometric landmarks. (From
Mulliken JB, Burvin R, Farkas LG. : 2001. with permission)
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(Preoperative dentofacial orthopedics)

A4t (premaxilla) @ A (maxillary segment)«]
go o2 pedn) 7139 AE A n8eS AT
HAlo 1jr. 017401 ]Fﬁi slofob o Ftejate 4aHA H
=5 S NPT F Ya w25
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°i°“ F itk E‘jr A e Eakat

T (fi stulae)

Table 1. Bilateral complete cleft lip: nasolabial dimen-
sions. n-sn, nasal height; al-al, interalar width; sn-
prn, nasal protrusion; sn-c, columellar length: cphs-
cphs, upper prolabial width; cphi-cphi, lower prolabial
width; sn-Is, prolabial length: sn-sto, full upper-lip
height; Is-sto, vermilion-mucosal height. (From
I\/Iulhken JB : 2004. with permission)

Nasal

n-sn Normal Fast Short
to long
sn-prn Short Slow Long
sn—c Short, Slow Long
al-al Wide Fast Narrow
Labial
cphs—cphs wide Fast Narrow
cphi-cphiwide wide Fast Narrow
sn-ls Long Fast Short
sn-sto Long Fast Normal
ls~sto Short, Fast Long
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o 37 4498 558 AXE AHgstn 9ot (Fig. 3) ©
FAe ALl ¢35 A Hez uy3 F o
Holl A9} 2o ol BaA7} So} by AR o] VALE
29 %2 R (palatal shelves)o] FHEHA A4
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V. &M dxoiHoll TSt 3-lE SA| 2
(Synchronous repair of the primary palate)

1. Markings

F-Y& FA FEL 84 o] 4-570Yq)] AlgE) 9
3 F(philtral flap)®] ¥Z WAL YFo] whEo] g0
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cave)dtx FE YO 2 (dart-shaped) E& vxpol 3ot
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Bgd met gy s, 4 o sedA 32909

Fig. 3. The Latham pin-retained presurgical orthopedic
appliance. Tightening the elastic chain retrudes the pre-
maxilla; turning the screw expands the palatal shelves.
(From Mulliken JB : 2001. with permission)

356
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28 & (vermilion)o] A Bt ¥l AR 5P alar
base flap)& 9& 4& 249 9% FEFol =¢tstn 9
% 4% FEY Uz /A e o S5 T (vermil-
ion-cutaneous line) HI& $& we} AAd}, 4& 27
W 7PRbe] (bilateral nostril rim) A74AE EAIE o

2he vl 3] & ARl & e 27 o A
2. Dissection

A% e 29 (dermis)7HA AAska S e
¥ 224 249 F U Ag Re 2o o
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th ¥)F 7) A5 (columellar base)d ¥ZEd e 2 T
| 22 98 Millard®l 9% 748 €39 C a7
1523 Ao 2 o|A=R Astd A, g2 d-&
& Hwhite line-vermilion-mucosal) ¥ %-& A 7sl]
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Fig. 4. (A) Markings for one-stage repair of bilateral com-~
plete cleft lip and nasal deformity. Open circles indicate tat-
tooed points. (B) Dissection of the orbicularis oris muscle in
lateral {abial element. (From Mulliken JB : 2004. with per-
mission)



H Q7|4 E 9gg dod|a FEZ TS 92 9% 84
A akE it} (Fig. 4B) 42 279 7H3A (bilateral
H]
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(Fig. 5A)

3. Closure

HI7 vbere 4] A8 Y A (cleft defect)?]

WE voRRE AUBe Adse A2 23
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ot HE FE X 2A (alveolar ridge)oll 42 ANE &
of 227722 93 (gingivomucoperiosteal flap) < 4
(e}

A T Az ol g TS (premax-
illary vermilion-mucosa) Z2hii tHgold xe-9<
T(gingivolabial sulcus)9] A4 #& #&A @} (Fig.
5B) o] @& Mgty Mg mgog whEolA AN
(anterior nasal spine)] Eoo] &3l A 2] &-<0&
7o T Hg A3, Y AAd FHI 2L AT
7] e Y& e BAS UZor R3] ARA
of ob‘f_ O]E*ﬂ] L% WS 35 3)sto] 7hEH X4

—E% d%«l Fo l°ﬂ zH| ool A Y& Ro} sl
%9 232 pars peripheralis® #H]=2] Futo|
afe] :‘frﬁ} (Flg 6A) 2 9% DA JE 2L

3 ol #oA olej 2 Btsto]
et (Fig. 6B) uﬂPr %%94 ox 2 S E 3 1A F

Fig. 5. (A) Exposure of lower lateral cartilages through rim
incision. Cotton-tipped applicator in upper vestibule helps
display the dislocated cartilage. (B) Completion of bilateral
gingivoperiosteoplasty and trimming redundant premaxil-
lary vermilion-mucosa. (From Mulliken JB : 2004. with
permission)

= Prgilo] WXz Mullikens 81Z/zf gigf

4. Nasal correction
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2 A7/ A< (nasal tip vertical
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(genua), 72718 (middle crus) @53 (interdor-
mal mattress suture) & A& 45 257 F& gz
a8z 9&Z(lateral crus)olA 29 492
(upper lateral cartilage)l 5-#3c} (Fig. 7A.B)
9] 7] %o 23183 (cinch suture = AAAA v
< 25mmo| O}E Feoh.(Fig. 8A) ¥|9 714 F g%
& A el s 29 L GHE EW/‘]?#H ‘3]
A5 (columellar base)?] FFol U= A& ]
B o Bggte i 27 FAW(sil) &
zh u]Q] 7|45 B ie] A5 & ol e
—_rL{"T o 9HE3E Aldst=t (Fig. 8B), ©
W& (depressor alae nasi muscle) < A=53A 147
= o f’—:rmé‘ﬂ Ede s Fassta (2) ¢
2329l e (normal cymal shape)S WHE
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s
= A R

EH AR (soft trian-
gle)Oﬂ o &9 577} Qe Ao| EHaiA =, v F 929
g d5e A dAdor dch 2523 A (cres-
entlc excision) & &9 279 7Rt AAAE A
A B]Fe] AR 2 FA] AR (Fig. 9) o] &4
= - HH\—‘E A 1} (columellar- lobular

o] 3
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E
o

1o =
Iesw F

junction) & 54

Fig. 6. (A) Apposition of orbicular muscle; uppermost
suture is placed through periosteum overlying anterior
nasal spine. (B) Construction of Cupid' s bow and median
tubercle. (From Mulliken JB : 2004. with permission)
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Fig. 7. (A) Placement of interdomal mattress suture. (B)
Insertion of mattress sutures to suspend lower lateral carti-
lage {genu) overlapping upper lateral cartilage. (From
Mulliken JB : 2004. with permission)

F el & 7HeA @t 448 H|FE(sn—c) 5-6mmE 5-
6719 E 3ol 3-4mmETt 25 Zojof g}, Tk v)
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splint) & ¥olA AfsE ¢ dojue ¥HE 24 A
FIEE FT,
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A A7 92 813873 29 (lateral vestibular web)
7t ANA Hedl, ole #99 Ay du(vestibular
lining)ol] o3} F=HAY &2 (ateral crura)el] 2]a)
JAd, o] ZF e dFAbo]H (intercartilaginous
line) < webr A=gPo 7 AAI Z(lenticular excision,
Fig. 9 Box) 5§73t}

95 B3 w T BAE F w7y Fol AAg 2l
o] 2 e Yol 253 Bsle, °]t
o] 7t} 3 & Y& HWe] o] LA AF §7I
£ wt=s o 7|93t} 9 & de guie] 9% A
< H-F¢ A (alar-labial junction)dl|A] J*’d?‘ﬂ
(cymal curve) &2 Zelx THgolA & 94 Zo|E
A= E ok gt (Fig. 9)
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V. &% 242t 2HME (Results and Revisions)
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A2 L F Ak o] AL 147 99E W (Fig. 10B)
531 Q9o At 59 cphs-cphs® cphi-cphiZ} 4
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Fig. 8. (A) Narrowing interalar dimension with cinch suture,
(B) Trimming tip of alar flaps and securing the bases to
underlying muscle and maxillary periosteum. (From
Muliiken JB : 2004. with permission)

Fig. 9. Resection of redundant skin/lining in soft triangle and
upper columella, and cymal trim of superior edge of lateral
labial flap. Inset shows lenticular excision of lateral vestibu-
lar web. (From Mulliken JB : 2004. with permission)
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median age= 5.4M°I01 o|AH 2 w4 Fed AY
& H| & (revision rate)< T F L] Ue FAlAA
= 33%, 22} 7+7) (secondary Palate)ol+= 7H% ] 3,1-‘= g
Al 12.5%010%. 7V £ FHEFTE
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(gingivolabial sulcus) %9] A28} (mucosal resus- dat o] 4UdE 448 Ytk AoE ¢EA ¢
pension)°I}=tl, ol #$9) F44 % prolabial ver- sl g e 47|12 ol % denges o 15E A4
milion-mucosa)S 23| ﬂﬁ‘r"? g2 9% s slale Aol AR HdY el 4& Fe¥ w3
HekE S| g4le] E{?f;’: Has 3 g o TES B B2 AT ALEEAdM HEE E2E AN
OB EY oAuyred 1‘-’-‘:7M %2%% (interalar A1 Qe E25A) shn AAA AAE g 7
ﬂarrOWlﬂg)ﬂr z“@é«] € (augmentation)e]ct. & 471 Al dotE AR go] "asitt old debd
AT TE eyl FAHoR HYd AF I/ u)F AT JAte] G| O] W Zh2E Aot}
Zold) i & Agae] B2 A& it
Pre- [ Post-{ Normal Patient | Normal
5 mos 45 mos el oy
nsn | 225 22 NA nen | 245, NA
akal | 31 23 26.8 | ] 23
snprn | 7.5 1" 73 swom | 13| 85
sn-c 1.5 4 4 s 4 45
cphs-cphs 2.0 2.0 NA ¢ephscphs 5.5 NA
cphi-cphi 4 4 NA cphi-cohi 75 NA
sn-s 6.2 7 9 sns 85 9
sn-sto 7| 145 13 spsto | 165 15
is-sto 3 7.5 5.6 Isto 85 8
NA = not avatamie o B b

Fig. 10. (A) Intraoperative anthropometrv following completion of repair. (B) Postoperative anthropometry at age 1 vyear,
(Courtesy of Dr. Mulliken, Children’ s Hospital Boston and Harvard Medical School)

Fig. 11. (A) Left, Markings for synchronous repair of bilateral complete cleft lip and nasal deformity. Right, Immediate postoper-
ative feature shows nasal tip vertical incision used at the early phase 3. (B) The same patient at 7 year-old shows favorable
feature with slightly flatness on nasal tip and a little shortness in columella. (Courtesy of Dr. Mulliken, Children’ s Hospital
Boston and Harvard Medical School)
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VI. & <f (Summary)
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