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Photogrammetric Comparison of Tripartite Frontalis
Muscle Flap Transposition to Frontalis Myofascial
Advancement Flap at Blepharoptosis

Hyunji Kim, M.D., Kihwan Han, M.D.

Department of Plastic and Reconstructive Surgery, School of
Medicine, Keimyung University, Daegu, Korea

Lately, both the frontalis muscle flap transposition and
the frontalis myofascial advancement flap have been used
mainly for the correction of blepharoptosis with poor levator
function. Therefore, the purpose of this study is to know the
functional differences of these two methods by objective
method. During the past 16 years, the 43 patients, aged 5
to 68 years(mean 32.4 years) have been undergone the
tripartite frontalis muscle flap transposition(unilateral 16
patients; bilatral 12 patients, 24 eyelids) and the frontalis
myofascial advancement flap(unilateral 8 patients; bilateral
/ patients, 14 eyelids). To compare these two methods, this
study was done with the anthropometry using photogram-
metric analysis with an average follow-up of 5.5 years.
Ptosis ratio on the primary gaze and the upward gaze, and
the height of palpebral fissure on the downward gaze and
the closing eyes were measured. The results were
statistically analysed using Wilcoxon signed ranks test. In
conclusion, there is no difference on the primary gaze, the
downward gaze, and the closing eyes between the tripartite
frontalis muscle flap transposition and the frontalis
myofascial advancement flap, but ptosis degree on the
upward gaze was less severe in the tripartite frontalis
muscle flap transposition. This difference may result from
disparity in contractile power of the frontalis muscle due to
not only anatomical structure but also size of the flap.
Second, the orbicularis oculi muscle is atropied by
denervation of the temporal branch of the facial nerve in
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frontalis myofascial advancement flap.
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Fig. 1. Schematic diagram of the operative techniques. (Left)
Tripartite frontalis muscle flap transposition. (Right) Frontalis
myofascial advancement flap.

Table I.

Case Summary
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tFMFT*

FMA** total

Unilateral [Ptosis 16 cases

Bilateral Ptosis 12 cases(24 lids)

8 cases 24 cases

7 cases(14 lids) 19 cases(38 lids)

tFMFT*: Tripartite Frontalis Muscle Flap Transposition
FMA** Frontalis Myofascial Advancement Flap
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Fig. 2. Indirect anthropometry using photogram-
metric analysis. (Left) Picture was taken after
putting a tapeline marked 1 mm on e malar area.
(Center) Slide was projected to measure how much
the Tmm scale was enlarged and enlarged value(x)
was sought using a ruler. Enlarged rate(X) equals
enlarged value divided by control value. (Right)
Measured value(a) estimated from the slide of
actual patient was divided into enlarged rate and
o R :nlargedival mm o TR ~ B sought true value. True value(A) equals measured
R ALECdirn LERR/ 1 = SERIbrReateCK value divided by enlarged rate.

Table Il. Ptosis Ratio* in Tripartite Frontalis Muscle Flap Transposition(tFMFT) and Frontalis Myofascial Advancement
Flap(FMA) at Blepharoptosis

tFMFT FMA

significance

Preop Postop Preop Postop (p-value)
Unilateral Ptosis Primary gaze 33.3% 95.7% 39.6% 89.1% p=0.080
Upward gaze 32.2% 95.0% 36.5% 80.9% p=0.049
Bilateral Ptosis Primary gaze 31.5% 95.1% 43.1% 89.3% p=0.070
Upward gaze 34.3% 98.8% 49.1% 92.7% p=0.001

Ptosis ratio*: height of palpebral fissure of affected side / height of palpebral fissure of normal side » 100 in unilateral ptosis.
Height of palpebral fissure of affected side / height of palpebral fissure of Korean normal mean value(8 mm) < 100 in bilateral
ptosis.

Significance level set at p < 0.05

Table Ill. Height of Palpebral Fissure in Tripartite Frontalis Muscle Flap Transposition (tFMFT) and Frontalis Myofascial
Advancement Flap (FMA) at Blepharoptosis

tFMET FMA significance
Unilateral Ptosis Lid lag 0.71 mm 0.75 mm p=0.10
Lagophthalmos 0.51 mm 0.61 mm p=0.10
Bilateral Ptosis Lid lag 0.08 mm 0.14 mm . p=0.08
Lagophthalmos 0.08 mm 0.07 mm p=0.12
Significance level set at p < 0.05
Solzy ASaRAslsy AT IaRAAEe va  $ 315%0IA 951%E, AFI-ZeRAREE 431%0A
8}% 0.1, o]2 Wilcoxon signed ranks test2 %723} 993% 02 Z7}dle] EAEH #o|7} RS Y T AN
o AZ3tYrh t}(p=0.070).
AEAdE dE4e B AFTRRSElAE
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=7 anm Al 365%014 809%2 Z7HEoRA A
ARNFA T asiege 924 edstes A A A ol FAss HE PEs) felshl AR r(ps
. - | 5] - 2210 T4 200
T2IA LS Ala)slgSu) 33.3%0)A 95.7%2 S 78] 0.049)(Fig. 4), UZ4e] A= AF2HALl ]l 343%
non, AFa-2egdes 396%0A 891%2 St o) A 98.8% % Z7heid wha] AEZ-CuRNE ds
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Fig. 3. Primary gaze in unilateral ptosis.
(Above, left) Preoperative frontal view of a
25-years-old woman with right unilateral
ptosis. Levator function was 2.5 mm. (Above,
right) Postoperative frontal view after 5 years
following the tripartite frontalis muscle flap
transposition. Note a symmetric lid level.
(Below, left) Preoperative frontal view of 2
63-years-old woman with right unilateral
ptosis. Levator function was 1 mm. (Below,
right) Postoperative frontal view after 3.2
years following the frontalis myofascial ad-
vancement flap. There is little ptosis on the
right eye lid, but there is no difference sta-
tistically between two metheds.
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Fig. 4. Upward gaze in unilateral ptosis.
(Above, left) Preoperative frontal view of a
25-years-old woman with right unilateral
ptosis. (Above, right) Postoperative frontal
view after 5 years following the tripartite
frontalis muscle flap transposition. No ptosis
is present. (Below, left) Preoperative frontal
view of a 63-years-old woman with right
unilateral ptosis. (Below, right) Postoperative
frontal view after 3.2 years following the
frontalis myofascial advancement flap. Note a
moderate ptosis on the right eye. There is
difference statistically between two methods.
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Fig. 5. Upward gaze in bilateral ptosis.
(Above, left) Preoperative frontal view of a
5-year-old boy. Levator function of the right
eyelid was 1 mm, and levator function of the
left eyelid was 2 mm. (Above, right) Posto-
perative frontal view after 15 years following
the frontalis muscle flap transposition. No
ptosis is present. (Below, left) Preoperative
frontal view of a 16-year-old girl. Levator
function of the both eyelids was 1.5mm.
(Below, right) Postoperative frontal view after
6.7 years following the frontalis myofascial
advancement flap. The ptosis on upward
gaze is more severe in the frontalis myofas-
cial advancement flap.
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Fig. 6. (Left) Intraoperative view
of tripartite frontalis muscle flap
transposition at the time of the re-
peat surgery after 2.5 years. The vol-
ume of the muscle flap are pre-
served and muscle fibers are normal
N appearance, when the most lat-
eral part of the tripartite flap was
exposed. (Right) Intraoperative view
of frontalis myofascial advancement
flap at the time of the repeat sur-
gery after 2 years. The thickness of
the myofascial flap are thinned and
some muscle fibers are transformed
into the fibrous tissue (Arrow).
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