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Miiller's Muscle-Levator Aponeurosis Advancement
Procedure for Blepharoptosis

Bong Soo Baik, M.D., Tae Bum Kim, M.D.,
Wang Kwang Hong, M.D., Wan Suk Yang, M.D.

Department of Plastic and Reconstructive Surgery,
Dong Kang General Hospital, Ulsan, Korea

Miiller's muscle-levator aponeurosis advancement
procedure was performed to correct mild to moderate
congenital blepharoptosis with moderate to good levator
function and to correct severe aquired biepharoptosis
with poor levator function.

Through the blepharoplasty incision, the upper half
of the tarsal plate was exposed and the orbital septum
was opened to show the levator aponeurosis. The
Muller's muscle was dissected from the superior margin
of the tarsal plate and from the posteriorly located
conjunctiva with sharp scissors. The Miiller's muscle and
levator aponeurosis were advanced on the anterior
surface of the tarsal plate as a composite flap and fixed
approximately 3 to 4 mm inferior to the upper edge of
the tarsal plate with three horizontal 6 - 0 nylon mattress
sutures. The amount of advancement of the composite
flap was controlled by the location of the upper eyelid
margin 2 mm below the upper limbus in primary gaze
after the first suture in the middle portion of the flap. The
excess flap was trimmed off with scissors, but trimming
was usually not necessary in cases of mild to moderate
ptosis.

Nine cases underwent this Miller's muscle-levator
aponeurosis advancement procedure from September
2003 to September 2004. Five cases were congenital
blepharoptosis with 2 - 4 mm ptosis and more than 5 mm
of levator function, but three of the four acquired ptosis
cases had more than 4 mm ptosis with poor levator
function. The age of the patients ranged from 7 to 81
years. In operative results, all patients except one trau-
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matic case were within 1 mm of the desired eyelid height
in primary gaze.

This procedure can provide not only tightening of the
Muller's muscle but also advancement and firm fixation
of the levator aponeurosis to the tarsal plate, yielding
predictable results.

Key Words: Miller's muscle-levator aponeurosis advancement,
Blepharoptosis, Milller's muscle.
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Fig. 1. Advancement of Miiller's muscle and levator apone-
urosis on the upper tarsal plate.
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Table [. Patient Summary

Degree of Levator Amount of  Follw up
Patient Age/Sex Classification  ptosis(mm) function(mmy) resection period Operative results
(Rt./Lt.) (Rt./Lt.) (mm) (months)

71 7 43/M Congenital 3/2 6/8 0/0 10 excellent
2 47/M  Congenital 4/n 4/n 3/0 10 excellent
3 81/M  Acquired 7-8/7-8 0/0 5/5 10 good
4 58/M  Acquired n/8 n/0 0/5 9 fair
5 62/F Acquired n/3 n/5 /0 9 good
6 44/F Congenital 3/n 6/n 0/ 7 good
7 45/M Congenital n/3 n/5 /0 7 excellent
8 7/M Congenital 4/4 4/4 3/3 4 good
9 69/M  Acquired 6/6 3/3 5/5 3 excellent

Rt.=Right, Lt.=Light, n=normal
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Fig. 2. Case 1. A 43-year-old male with bilateral blepharoptosis.
Degree of ptosis was 3 mm on the right eyelid and lesser than
2 mm on the left eyelid. Miiller's muscle-levator aponeurosis
advancement procedure was performed bilaterally. (Above) Pre-
operative view. (Center) Conditions 10 months after blepharop-
tosis operation and 1 month after forehead lift to correct deep
forehead wrinkles. (Below) Closing status of eyelids. There is
mild incomplete closure of the right eyelid.
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Fig. 3. Case 2. A 47-year-old male with right blepharoptosis.
Degree of ptosis was 4 mm on the right eyelid but left eyelid
was normal. Miiller's muscle-aponeurosis advancement proce-
dure was performed on the right eyelid. (Above) Preoperative
view. (Center) 10 months postoperative view with narrow double
eyelid on the right side. (Below) Closing status of eyelids.
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Aot ALE L}(levator palpebrae superioris muscle
T e AZd9d g2 F
= 945wt 9ag Fol7t 9o
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B Gl st A
B, Aol AZY 75s AL

Fig. 4. Case 3. A 8l-year-old male with senile(involutional)
ptosis. Miiller's muscle-aponeurosis advancement procedure was
done with 5mm resection of the composite flap. Blepharoplasty
with about 5 mm resection of orbicularis oculi muscle and skin
was combined with the above procedure. {Above) Preoperative
view. This is conditions of maximal eyelid opening. (Center) 10
months after operations. He has good frontal sight. (Below)
Closing status of eyelids.

o1, W4d T Az F5e AL
2929 Aol 2

FAsse} Azol Aol Be
2 S50 A4 AGaY. ety Azdny




224

gej2ol #g e
24s =7t

AQMAALEGS AL, Whitnall 339, AZAd,
gej2og 7A4H0] AUk

A-Z(levator muscle)> Zo] 2F 40 mme] ¥-FZ(striated
muscle) © 2 Whitnall Q1) 2|4 A FH(anterior
lamella)$} ¥ % F(posterior lamella) 2.2 pFoizw, A
Z9e ASe] 2ue Pej2o] "’

Whitnall #3<?1t(superior transverse Whitnall’s lige-
ment or transverse ligament of Whitnal)® 4f4 %
o] QAthx A o] AZe ZZ(muscle sheath)o] T3
2a5o] gink o) Ahel W& itrochlea) 5919
el 938 w49 Al $A8, 2L A5 AT

2 7Ee £RE ot dot £ I

AUAA FHog Fogrle A& Adste Aoddl
(check ligament) &8 ¥ olg} et e WE I83 A
29 2 wge AR 2= 989% 1 Yo’

A2k (levator aponeurosis)2 Whitnall #==<1t)7}
Qe BN A9 dFdo] Fuoz uHwA AF
sel, 2 Zolo] BekaiAE AR 2Holst k. Az
o 7AW (origimel A ABke] A7 74 ot Zol 33}
3t A%y ol 7R 2] (anterior  inferior tarsal
border)7t A& 14 - 20 mme}t 1 8tA| 2k BAE0] Y& 4
o} el dote 447 Ag FANE 2K 2
o 5-7mmebx SHTH? A2 Aot YA
2L o= AT WZ Zhom)E A9fstie AEke
B3 Byl 8AE ¢ w&o|n, Haramoto 5% A
o] A®e 9 7H¥AT R} 2-3mm oA okepA et}
§&5 0] ¥E 12 (translucent fascia) 2. & HH"]Uﬂ °] ‘ﬂ
Fy oA A ggdREel vet dad
(pretarsal orbicularis oculi muscle)ol] 28t A ‘11]’-4 ’1‘3
71 AAYde FPHor BRASAE v 349
I, A% AAdE ARH Z9(pretarsal fascia)o] B3 )
o1} o] 2ete "ejzel dFolgtn Ytk Stasior 5
< 7T Aol gAEe RlL AR FFETI
! <topA e g3teol 4
3tr o] Ag=HellA A
B B ooldg Adx
B9 &= 717 29
}-T’— 913}

°J5-l

(posterior orbicularis fascia) %
gH22H(conjoined fascia)% £
A rEd T2 gEgae
BEARE Bl 919, ¢A
23 AzAge] M2 PE2&(synergism)S 3
3 3t} Haramoto 58 =74 EL Sojeg:

o] g3 v &7) 4 X](dual elastic suspension system)i <3

m[O mlm oi‘, >l'

= A2 Ave AW Ay Yr AXHEQES, 9P
57l $300ef o] G2ATE Bkl ol 2480 342
o A= dge aydez du Bz dee 9
AT AY $AY w oma A48 AR 2w

3tAl E 2] 983 Rl Vol. 32, No. 2, 2005

) Z(Miller muscle)o]gtr EH A= HE(smooth
muscle)2 Q1A o] & F9 242 & Al ol YAFa 3l
£, 1 & <tst Pl Z(orbital Miller muscle)2 o}eE
= X (inferior orbital fissure)?} F¥ ol 1 (infraor-
bital sulcus)o] 9X|3}1, A4AF e (superior tarsal
Miller muscle)¥} 3173 & & Z(inferior tarsal Mtiller
muscle)2 45} Ado] P o] 9ler, orbital ©v} in-
ferior tarsal®} & EWI YXE AMLFA] & 82
< AR 2Yes %5}5’- ok

g2 29 71/ He AW 2 Whitnall 3507} 9
= 9%, THo=EE= -r]@ a1 X (superior - conjunctival
fornix)s] XA A2e) FelN AAFE, g A%
AME EZAHY BB2AG7 TR Ao} 2
BWELOE FAET EH2Y Zole 10-12mm24 A
39 o7l ME 5mm ), £ 15mm,” FAE 01-05
mm’ B 1mm"E B Y2 2ae Jé%}EL
o] 0.5-1.5mm2} 2 H(tendon) o2 vlH o] At 2

AR e, o] A WY ARE Aue AU
Y3 Qe Aud 2ot gAdg s
g2)2e] A7) Baljet 5 o3k Ragage

U7l Q15421 73 A (pterygopalatine ganglion) 255 to}d
HS 53t ke ol S0, w7kl AL AEANRAE
(superior cervical ganglion)24 ¥ <55 (internal ca-
rotid artery)E A T%%(ophthalmic artery)S w} <t
o ol £ of RFuzhal A A2 Ao @7 (plexus) & §
QEtH, o] A71Z2HE ABAFE A 7HA BR F =59
B9 g#A8L ule(perivascularly along branches of
ophthalmic artery), & = 474 ]9 AA s w2
At 21 QFel| A (perineurally along and in the branches of
the ophthalmic and maxillary nerves), Ej=9] ==t
(Tenon’s capsule)ell A} d# 4 HA7Z EAZHE 43
© Z(independently of blood vessels and cranial nerve
branches) &< AAAHE ok 43, Manson
slo wugz S(extraocular muscle)d] = FAA = =
279 A7) e epineurium) g Fato] w77
°1 Eoigt 259 dHFolMe 2= epimy-
sium)oll A ZHnetwork)S A3 4170 Yolzttin 3}
Stk Beard’s 7% HIE $jo] Xt B FUALT
(peripheral arterial arcade)o] "ejo] E¥&l= 71
9oz o] RS wet upgAol FHE sheAdol

g st

- O o o
ru HO rl




HEgF Trgeed AL AHeE Iy WA

el 7% 2 Horner S33ol| A9} Zo] o] £&o0]
o E RS o 2-3mme] HE3I) e HeR EO}
AL 2-3mm L= VT FHIH A2 1S
A&ENA A A Foldl LAFS FAATE 7]
ol em,’ £ AL AAXHA oA s o
gz ik’
AL UYT Je A&

Foldl LAFd AL F

AY 5970734 Z(involuntary tonic contraction)
Fold, 71 7]7& Matsuo e F& T 7)A 5o Y5t

= 7]1A14& A (mechanoreceptor) 7} A2 &l 2|5t
FAAE AFE wow TAZE(afferent impulse)o] F
7+ 442} 41 7 8 (mecencephalic trigeminal nucleus)ol]
951, A9d $EL o] dg AAH 5 A E G ocu-
lomotor nuclear complex)ol| = A& 3} (levator sub-
nucleus)& A3l A9 B A¢ES oyt
T Al ekAl(stretch reflex) 2 A stith 18 &8 ¥
29 YR w74 A A (sympathetic efferent nerve)
d g3t F2EHH, o] £EF& VAFEAE AFE ¥
otz 7AlFEAY UAEE 2HTT A

sty ed "ede] AHgoE EdHE AL
Fasanella-Servate] &o|r o] uf AAE Pz &%
o]tk 19754 Puttermans} Urist™'s #jud = & (pheny-
lephrine) #HARY FAQ) HE 9 0}7401"1‘01] g2 2
e A #4S BA s, 1 % 1043 e
2329k 9] §-78 AAE Hagt $5E st E v
8} QAHFE o] &40 #A1E A HlHh Dresner’i:
Uz ate] G e Imm k7 skerict
4mme} gt 75‘113 AAstE Helze & dojrt
10-12mmeo] = 2 3 mm ¢FAs+5o) = 12 mm )4 10 mm
o AAskE $A4E EJ_O}‘Sa.L, Putterman®} Fett''& )
YHZY HatlA A wolE Qhdol &eprbd 825
mm, o Zo] L2/ 65mm, @ Le/hd 95 mme] ¥
2123 2 HAE Fsdeh ¢ A3 ol A Putterman
3} Fett'':= 90%, Dresner" = 95%9] 44 A3 52 H1s
Atk oA B oo 2 A9S AAnE N ¢t
Aate g £ EAXE B F A& 7138 Dresner”
© F 7HAE AEsidth ARE Hedo] gokAH
Matsuo7} 43 niel zo] Yo AAAE I= (tensile-
strength)7} 738}=| 31 A1 wkAR(stretch reflex)E 341 A
Ao B 2o 2 A Y]] Feldue o1, &
M2 Fefto] oA 1 At sle AT &
o] %3] 7 Hplicated) FJ3tA o] AZ9 Fo] Fu
#F Medts 3ok

B Fo HejZo] HAHY Yo g Eovte &
X739 EAbo] Be W ozt HEe Holrt FolAl

¢

1_,

225

| SREARURESe I S =
g Zola X3 2o AR fA]st
H33hE 7] A 5-& Al (mechanoreceptor) 7
FE 7hs/de] et O 7S 4gs] LA 2 & A
o2 A7Ho, AAREL Jhed 3 e HAGX
%3 AAAA nFE e A7 22 F¢E 5mm
oJiE HAdto o] %9 7% deEHn =H3Ath
éai:”ﬂ‘ A AY AZeE 2 gl e ASdGE
£ol #3lAY AJstedz nAo] FHaA gorng,

Zﬂﬂ%ﬁ gelod ASdS Bk 43 & Hdo
E AIANA A Aol nAste Ao §o] Huol
gel2 2 oy e it & AeHES AT

AREY 43 AZHAeRY Aold e Zix}%iﬂ =
AoM= 7hsd @ gl ALdYs ASA gu
AR st o] 2 ES F BHPFo] FEH Bxoln T
AAlsteior & FolE SmmE WA ¥e HHdA E
Aste 2o Jlse AHHL =tk ALHA
&2 AT AAS] A% Fedelr] fEd A F
3 AZ(ZHIH ASdE)ol 10mm o) FA=e
o 10 mmyt A Eol® Hej2e A o AA o P
o9 Zlse 71HE & A Eo g2 71eel ¢4
glolAd o AAZ H2Y 2mme] AHFE DAY
Al 3, 1mme ¢kFseE wYsher] 4-6mme
é A7b Basitd, o Fd Vs FER Ustd

g 8mme| AZE ¢ dAstool &t7] & A
O0mmyt At e @ Ffo 25 18 mmE A 8
2e At 34" vl APA SN A F
> Smm JFE FpE AAEY W zpo)7t AA
33,\74‘3} YdHez SsmmAL A ALdAs S
9 §1& Aol on = AAES WYHUZE d=
of BelZol &4< 7 HA & Aotk

AZEY Wi AZHGTE A7)
o olE Mehe AT &
Ztol 7k AAIRE 5mm o] HYE
A 17l ¢ a2 715 s AdE E £
o 2%0] glow AAWALE F =T 571 8l
XS Y FAL 7 1S Aotk wEHA A
o g2k Zo] MAge] 7 gAY
ARES 249 APo2e S4o] vay s,
dHstFFe] 3mm o) BF) dAsFAME D
T3 Adete] dA glo] Ao g wAHW,

o] 3-4mmgl 59| ¢85 4mm o]} &

_‘

[1

= [«
P ()

a

i

r

4

ok

_\‘_4,

-n-'>—“‘>’ru

to & mo v M >

>-}Li;‘.2

Aok

rr
[
14
5
i

o
tlo L 2
(B ook oy K

[*]

ot

iz}

20 2 W

L
o

ooy

~l> r

fode o
L

Y, JE fror

H
e

(2O

)

o,
o

~

TR e E SmmA Y P 71%21”4

AR T RAHE A7t Bh 8 o] 2402 ob@dls
o] Aol B2EEH AZAAEL AAER AN 4




A o] glom Aee] Aojd = AT 25

Atd 47 2L 4 U9 Dr. Masakuni Saijo=

3 gel2g WolA

+ Miiller’s muscle tucking2. 2 1500

?}Z}E Agdtd 2 F AHE A 13

BT AMuitel e 23S & vl sleH, O

| £8 22FHEEE(peripheral arterial

arcade) F3te FejZo ARBAME 317 vl éﬂi
=9 495 Ay ¥ g ddE o 1y éﬂi

AR RY 242HA HeElsd & 3
A =3

fMr =& 2 & X e 0
P o e orld
2
g
2
}11
o>4
_O,L

El
N
N,

>,

o
o3

FAsE Fed Gy F8A0) Ao HAHoR
H1 glew, dei2e] AZA R 7wl st A
Bo] HAAT A&y d7H0 A4S R S5 <
I ozt $5 dAstrolME o] 250 7 B8
2e ATE AASA ik HHEFE NEY 5

ol 7l

o
PN

0(1

30 A4 oy H’l
rlr_%

2
ol
Q'L
P
o
o
>
S,
o
‘0,
ot
of\
SE
ofy
ol
b
— O
R
2o
oX b

Ql’.
&
o
rO
b
)
3
of
L
-
e
o
ro
o
[
oX,
oo mo oo Mok B oox

}'5
e}
o
3
=2
>
iz}
=
ry
i
oyl
ud!
o
o
X
o
2
o M
o

N o o2 gY
T,
bl
ot
o
ihic]
v
s

12 oox
&

b e =

P o
x
o
R
ok
£
o
e
i
i=s
Lr_\i_\,
)
R
L
o

R
ra
o

>
O‘:M:".
pRLorok
o,
=1
fo Y
=
pA
oft
°
0,

_0|{_"

¢ Be ¢ A, o 64
o] 4mm 15}01 RE ow,ga

o K
I
i)
2
gt
ok

o o

av
ol
L

oX \}:l
2

by

ol

o

L
ro
of)
ofN
1o
o
[
oX
l‘—w

34 A 5mm omm Az 2o
o4 o] &40 rdse) Aad) B8
2 Al E

Ko e K oo
i AL e

o)

o

i

-3

e
o

R T SR - MY A <P LA A )
-

i
pocs
o

10.

11.

12.

13.

14.

15.

gk ¥ e)38t3] x| Vol 32, No. 2, 2005

REFERENCES

. Jelks GM, Smith BC: Reconstruction of the eyelids and

associated structures. In McCarthy JG(ed): Plastic Surgery
Philadelphia, WB Saunders Co., 1990, p 1759

. Fasanella RM, Servat J: Levator resection for minimal

ptosis; another simplified operation. Arch Ophthalmol 65:
493, 1961

. Lemke BN: Anatomy of the ocula adnexa and orbit. In

Smith BC, Della Rocca RC, Nesi FA, Lisman RD(eds):
Ophthalmic Plastic and Reconstructive Surgery, 1st ed, St.
Louis, C.V. Mosby Co., 1987, p 39

. Kuwabara T, Cogan DG, Johnson CC: Structures of the

muscles of the upper eyelid. Arch Ophthalmol 93: 1189,
1975

. Beard C. Miiller's superior tarsal muscle;anatomy, phy-

siology, and clinical significance. Ann Plast Surg 14: 324,
1985

. Berke RN, Wadsworth JAC: Histology of levator muscle

in congenital and acquired ptosis. Arch Ophthalmol 53:
413, 1955

. Bang YH, Park SH, Kim JH, Cho JH, Lee CJ, Roh TS: The

role of Miiller's muscle reconsidered. Plast Reconstr Surg
101: 1200, 1998

. Haramoto U, Kubo T, Tamatani M, Hosokawa K: Ana-

tomic study of the insertion of the levator aponeurosis
and Miiller's muscle in oriental eyelids. Ann Plast Surg
47(5): 528, 2001

. Stasior GO, Lemke BN, Wallow IH, Dortzbach RK:

Levator aponeurosis elastic fiber network. Ophthalmic
Plast Reconstr Surg 9: 1, 1993

Baljet B, van der Werf F, Otto AJ: Autonomic pathways
in the orbit of the human fetus and the rhesus monkey.
Documenta Ophthalmologica 72: 247, 1989

Putterman AM, Fett RD: Miiller's muscle in the treatment
of upper eyelid ptosis: A ten-year study. Ophthalmic Surg
17: 354, 1986

Manson PN, Lazarus RBMorgan RIliff N: Pathways of
sympathetic innervation to the superior and inferior
(Miiller’s) tarsal muscle. Plast Reconstr Surg 78: 33, 1986
Matsuo K: Stretching of the Miiller's muscle results in
involuntary contraction of the levator muscle. Ophthalmic
Plast Reconstr Surg 18: 5, 2002

Putterman AM, Urist MJ: Miiler's muscle conjunctival
resection. Arch Ophthalmol 93: 619, 1975

Dresner SC: Further modification of the Miiller’s muscle-
conjunctival resection procedure for
Ophthalmic Plast Reconstr Surg 7: 114, 1991

blepharoptosis.




