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Background: The treatment of blepharoptosis depends on the degree of ptosis and the function of the levator muscle. In cases
of severe blepharoptosis, however, the levator muscle is essentially nonfunctional, thus frontal sling procedure, a static
correction method, is usually performed. Recently the orbicularis oculi flap has become popular but lagopthalmos is still a
bothersome problem. A new technique has been introduced in order to reduce the lagopthalmos.

Material and Method: Our technique is modified from a technique using double breast frontalis-orbicularis oculi muscle
flap. The technique enhances mobility and amount of the pretarsal orbicularis oculi muscle and is devoid of vertical cutting
of the flap and orbital septum involvement.

Results: The technique was performed in 8 patients (12 lids) between 2007 and 2008. All patients were congenital and had
severe ptosis. All of them were able to close their eyelids completely by 2 weeks. There was no complication in the series.
Conclusion: This novel technique yields an excellent result in cases of severe blepharoptosis. The technique is superior to the
technique using frontalis muscle flap because there is only one incision, no forehead depression and no neurovascular injury.

In addition, this technique also reduced period of lagopthalmos compared with the original technique.
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Congenital ptosis is often characterized by
underdevelopment of the levator palpebrae superioris
muscle. In these cases, a detailed patient interview
usually reveals a chronic history of ptosis associated
with the clinical pictures of lagophthalmos and lid lag
on downward gaze. Prior to surgical intervention, it is
imperative to make an accurate diagnosis regarding
the etiology of the ptotic eye lid. Although several
procedures have been proposed for the correction of
this form of ptosis, the generally accepted procedure
of choice is the frontalis sling®2.

Crawford indicated that in small children
younger than 3 years of age, there is difficulty in
harvesting this material because the leg is too short,
and insufficient amounts of fascia lata are obtained®.
For these reasons he proposed that banked fascia lata
could be a possible alternative. Wagner et al® and
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Wasserman et al® reported a recurrent ptosis rate of
8.3% and 51.4% using banked fascia lata, respectively.
In a study by Wilson and Johnson®, the frontalis
suspensions failure using banked fascia lata increased
as the length of follow-up increased, reducing the
success rate of surgery from 90% at 2 to 3 years to 50%
at 9 years after surgery.

However, Frontalis muscle suspension
needed a lot of materials and also had some problems,
which were unnatural shape of eyelids after operation,
needed donor site, and had a possibility of recurrence
of blepharoptosis owing to the fascia was stretched or
partly resorbed. Recently, a new technique has been
introduced in which an orbicularis oculi muscle flap is
used to correct blepharoptosis in patients with poor or
without levator function®. The authors has made the
patients’ result of ptosis repair be dynamic. In this tech-
nique, the patients are able to move their eyelids with
the help of a superior orbicularis oculi muscle-based
flap that is continuous with the orbital septum and the
frontalis muscle (Fig. 1). The technique using the ad-
junct orbital septum entails a risk of perforation into
conjunctiva and the orbicularis oculi muscle cannot
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move freely. Further modification by Borman et al®
comprised double breast orbicularis oculi flap which
was modified form superiorly based rectangular
orbicularis oculi muscle flap®?.

Our technique used the upper muscle flap
tunneled under the lower flap and sutured to the tarsus
which based on Borman’s technique but without cutting
the upper flap, merely adjusted the flap to fit the tarsus,
and no orbital septum involvement which results in
better mobilization of orbicularis oculi.

Material and Method

All patients who were clinically diagnosed as
congenital blepharoptosis and underwent frontalis-
orbicularis oculi flap procedures at Panyanantha-
phikkhu Chonprathan Medical Center, Nonthaburi
between 2007 and 2008 were reviewed. There were 8
consecutive patients and twelve eyelid operations; 4
were bilateral and the remaining was unilateral.

Measure of the eyelid excursion of ptosis was
the same as previously described in the literature:
placing ruler over the lid by a hand and gauging the
amount of elevation of the affected lid by another one
while the eye was navigated to look up and compared
to its position when it looks down®®, The affected
eyebrow was immobilized at the time of measurement.
The distance between 0-5, 6-10 and 11-15 millimeters is
considered as severe, moderate and mild cases,
respectively. Complete ophthalmologic examination was
undertaken in all patients.

Although the hospital has yet appointed
ethical committee, this project in which it constitutes a
less invasive, minimally modified technique had been
discussed within the department and has been ulti-
mately approved by Chief of the Department and Rector
of the Institution prior to conduct the study. In addi-
tion, all patients had been informed regarding the
advantage and disadvantage of this procedure before
the operation.

Surgical Technique

The operation is performed under local anes-
thesia in cooperative children and under general anes-
thesia in young patients. The skin incision is made at
the upper eyelid crease in cases of bilateral blepharop-
tosis and at the level identical to the contralateral normal
side in cases of unilateral blepharoptosis. The incision
for creation of upper and lower flap is made at orbicularis
oculi muscle at the level above the upper border of the
tarsus just enough to correct the abnormal level of the
affected side (Fig. 2). The upper flap is severed from
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Fig. 1 Schematic drawing of an anatomy shows frontalis
muscle and its fascia joined to the orbicularis oculi
muscle at the level of eyebrow.

orbital septum and subcutaneous tissue with
Metzenbaum scissor until the frontalis muscle at the
level of eyebrow is reached without cutting the upper
flap. The upper flap is then sutured to the upper border
of tarsal plate with 6-0 nylon as the length of approxi-
mation equal to the distance of tarsal width. The desired
level of upper eyelid is made and equal to level of the
upper border of limbus because the subside of post-
operative swelling of the eyelid usually results in a
further drop of the upper eyelid approximately 1 milli-
meter. The excess muscle is removed. The lower flap is
left in place without suturing to the upper flap, thereby
allowing for free mobilization and more natural func-
tion of the eyelids. Skin to tarsus to skin suture is ac-
complished with interrupted 6-0 Nylon (Fig. 3,4).

Results

Eight patients consisted of 5 males and 3
females with average age of 6.9 + 4.45 years (range, 1 to
16 years). All of them experienced severe blepharop-
tosis in which the measure of excursion of the levator
muscle in the patients revealed distance from zero to 5
millimeters.

The operation was considered as successful
or satisfactory when all of the following had been
achieved:

1) There was complete closure of eyelids.

2) Absence of significant difference of the
level between eyelids.

3) The upper eyelid can sit at 1-2 mm below
the upper border of the ipsilateral limbus.
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Fig. 2 Schematic drawing shows upper flap dissected
beyond the eyebrow level. The upper and lower flap
is divided at a level superior to upper border of tarsus
which is equal to a level adjusted for raising the lid

Fig. 4 Schematic drawing shows the relation of the upper
and lower flap at the end of the procedure.

4) There was no distortion.

All patients in the present study could reach
the above criteria. The follow-up time averaged 3
months (ranging, 2 to 6 months). Post-operatively, half
of patients (4/8) had complete closure of eyelids by 1
week, whereas the remaining patients achieved com-
plete closure of eyelids by 2 weeks. There was no cor-
neal erosion nor hematoma nor asymmetry in the study
(Fig.5-7).

Discussion
Although there are numerous techniques for
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Fig. 3 Schematic drawing shows the upper flap fixed to the
tarsus and the lower flap is left in place.

correction of blepharoptosis, in a severe case the gen-
erally accepted procedure of choice is the frontalis
sling®212, Even so, it is quite difficult to achieve an
acceptable result in the case of severe blepharoptosis
since the direction of traction in this method is anatomi-
cally different from that of levator resection. Some explo-
ited levator plication and levator resection under
minimal skin incision proposed in severe cases, others
mentioned the use of selective superior musclebased
flaps using frontalis muscle to repair severe eyelid
ptosis with satisfaction®*9, Limitations exist in both
techniques since they are successfully used in selective
cases. In addition, a technique using frontalis muscle
for direct transplantation has been proposed to cope
with patients with severe eyelid ptosis and for those
with previously failed surgery®®®, Notwithstanding,
frontalis muscle advancement may not reach the tarsal
plate easily in the technique and its shortcomings
include unnatural appearance, lagophthalmos, long
distance from the frontalis muscle to the tarsal
plate and injury to the supraorbital neurovascular
bundle®”-19),

In frontal sling procedure, a static correction
method, the eyelid is surgically attached to the frontal
muscle at the desired height using autologous, hetero-
logous or alloplastic materials®®2%, However, this tech-
nique carries some disadvantages, for example, pres-
ence of donor site morbidity secondary to autogenous
fascia lata collection, long period of lagophthalmos,
upward gaze-related ptosis in the affected eyelid, a risk
of lifting away of eyelid by upward gaze due to the
incorrect direction of muscle sling, great risks of extru-
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Fig. 5 Series of a patient’s chronological photographs. A) A 14 year-old girl presented with severe congenital blepharoptosis
at right side, B) An intraoperative view, C and D. Post-operative appearance at 1 week.

ABa

Fig. 6 A 3 year-old girl with bilateral congenital blepharoptosis. A) Preoperative appearance shows severe degree of
blepharoptosis, B) Immediate postoperative appearance, C) Appearance at 1 week postoperatively, D) Appearance
at 1 month postoperatively.

Fig.7 A16 year-old boy with congenital blepharoptosis at right side. A) Preoperative appearance reveals severe blepharoptosis,
B and C) Appearance at 1 week post-operatively show nearly complete closure of eyelid.
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sion with artificial materials, presence of granuloma and
infection, looseness at the site of the frontalis muscle
and recurrence of ptosis?22627),

Later development of superior muscle-based
flap technique by Borman et al, a modified Tsai
technique, is the use of orbicularis oculi muscle in
preference to frontalis muscle which offers several
advantages over the conventional frontalis muscle-
based flap. The advantages consist of single incision
on the supratarsal fold, the preservation of frontalis
muscle function, no depression on the forehead, no
risk of neurovascular injury and relatively easy tech-
nique with less complication. The disadvantage of the
technique is the cutting of orbicularis oculi muscle and
orbital septum which may interfere with the blood sup-
plies and function of orbicularis oculi muscle. Also, the
septum dissections contain a risk of perforation. The
fixation of the upper and lower flap probably might
cause a limitation of the orbicularis oculi muscle
movement. However, lagopthalmos, which is still one
of the most concerned postoperative index for
considering universally accepted technique for the
treatment of severe ptosis, which usually lasts 3-6
months in this technique postoperatively©1?,

In this paper all patients had severe ptosis at
the affected side. Our technique is a modified superior
muscle-based flap technique which is devoid of vertical
cutting of the orbicularis oculi muscle and fixation of
the lower flap. Therefore it was able to move freely and
separated the upper flap from the orbital septum so
that there was less chance of perforation. The results
were excellent compared with other superior muscle-
based flap technique in which there was complete
closure of eyelid in less than two weeks. There was
neither recurrence nor complications after the 3 month-
period of follow-up in the study.

Acknowledgements

I deeply thank to Dr Paiboon Sookpotarom
MD. I might have not accomplished the completion of
this manuscript had it been without his help of reviewing
text and whole content.

References

1. Carraway JH. Reconstruction of the eyelids and
correction of ptosis of the eyelid. In: Aston SJ,
Beasley RW, Thorne CH, editors. Grabb & Smith’s
plastic surgery. 5" ed. New York: Lippincot-Raven;
1997:529-44.

2. Spinelli HM. Atlas of aesthetic eyelid and
periocular surgery. Philadelphia: Elsevier; 2004.

J Med Assoc Thai Vol. 93 Suppl. 2 2010

10.

11.

12.

13.

14.

15.

16.

17.

Crawford JS. Repair of ptosis using frontalis muscle
and fascia lata. Trans Am Acad Ophthalmol
Otolaryngol 1956; 60: 672-8.

Crawford JS. Repair of ptosis using frontalis muscle
and fascia lata: a 20-year review. Ophthalmic Surg
1977, 8: 31-40.

Wagner RS, Mauriello JA Jr, Nelson LB, Calhoun
JH, Flanagan JC, Harley RD. Treatment of
congenital ptosis with frontalis suspension: a
comparison of suspensory materials. Ophthal-
mology 1984; 91: 245-8.

Wasserman BN, Sprunger DT, Helveston EM.
Comparison of materials used in frontalis
suspension. Arch Ophthalmol 2001; 119: 687-91.
Wilson ME, Johnson RW. Congenital ptosis. Long-
term results of treatment using lyophilized fascia
lata for frontalis suspensions. Ophthalmology
1991, 98: 1234-7.

Park DH, Choi WS, Yoon SH, Shim JS. Comparison
of levator resection and frontalis muscle transfer
in the treatment of severe blepharoptosis. Ann
Plast Surg 2007; 59: 388-92.

Borman H, Maral T. Technique for blepharoptosis
correction using double-breasted orbicularis oculi
muscle flaps. Ann Plast Surg 2006; 57: 381-4.

Tsai CC, Lin TM, Chou CS, Lai CS, Lin SD. Use of
orbicularis oculi muscle flap for undercorrected
blepharoptosis with previous levator muscle
resection. Ann Plast Surg 2003; 50: 292-5.

Knize DM. An anatomically based study of the
mechanism of eyebrow ptosis. Plast Reconstr Surg
1996; 97: 1321-33.

Signorini M, Baruffaldi-Preis FW, Campiglio GL,
Marsili MT. Treatment of congenital and acquired
upper eyelid ptosis: report of 131 consecutive
cases. Eur J Plast Surg 2000; 23: 349-55.

Lucarelli MJ, Lemke BN. Small incision external
levator repair: technique and early results. Am J
Ophthalmol 1999; 127: 637-44.

Park DH, Ahn KY, Han DG, Baik BS. Blepharoptosis
repair by selective use of superiorly based muscle
flaps. Plast Reconstr Surg 1998; 101: 592-603.
Song R, Song Y. Treatment of blepharoptosis. Direct
transplantation of the frontalis muscle to the upper
eyelid. Clin Plast Surg 1982; 9: 45-8.

Goldey SH, Baylis HI, Goldberg RA, Shorr N. Fron-
talis muscle flap advancement for correction of
blepharoptosis. Ophthal Plast Reconstr Surg 2000;
16:83-93.

Lee CK, Yang JY. The correction of congenital
blepharoptosis using frontalis muscle transfer

S19



without vertical incision. Korean J Plast Reconstr  23. Manners RM, Tyers AG, Morris RJ. The use of

Surg 1992; 19: 57-66. Prolene as a temporary suspensory material for
18. Park DH, Choi SS. Correction of recurrent brow suspension in young children. Eye (Lond)
blepharoptosis using an orbicularis oculi muscle 1994; 8 (Pt 3): 346-8.
flap and a frontalis musculofascial flap. Ann Plast  24. Leibovitch I, Leibovitch L, Dray JP. Long-term re-
Surg 2002; 49: 604-11. sults of frontalis suspension using autogenous
19. Han K, Kang J. Tripartite frontalis muscle flap fascia lata for congenital ptosis in children under 3
transposition for blepharoptosis. Ann Plast Surg years of age. Am J Ophthalmol 2003; 136: 866-71.
1993; 30: 224-32. 25. Fox SA. Congenital ptosis: 1I. Frontalis sling. J
20. Beard CP. Ptosis. 3" ed. St Louis: CV Moshy; 1981. Paediatr Ophthalmol 1966; 3: 25-8.
21. Waller RR, McCord CD Jr, Tanenbaum M. 26. Fenton S, Kemp EG. A review of the outcome of
Evaluation and management of the ptosis patient. upper lid lowering for eyelid retraction and
In: McCord CD Jr, Tanenbaum M, editors. complications of spacers at a single unit over five
Oculoplastic surgery. 2" ed. New York: Raven years. Orbit 2002; 21: 289-94.
Press; 1987: 365-74. 27. Ben Simon GJ, Macedo AA, Schwarcz RM, Wang
22. Broughton WL, Matthews JG, Harris DJ Jr. DY, McCann JD, Goldberg RA. Frontalis
Congenital ptosis. Results of treatment using lyo- suspension for upper eyelid ptosis: evaluation of
philized fascia lata for frontalis suspensions. Oph- different surgical designs and suture material. Am
thalmology 1982; 89: 1261-6. J Ophthalmol 2005; 140: 877-85.

N15a1AASNE#IN1Ieuen ANl lTnA 1N HaFINSULNAITINALNAINL DA I NS LUALAT:
GrAREN

Aswssh Hsuslnsing

£2 2

DANAS: N7ABNIENI9FNEHINEMNAIANTUBYITL TTALTBIANYLDY UAZTZALNITYINILYBINAINIILD

£ 2

levetor palpebrae Yufiﬁ?m”ugmmmni‘f'wzwmlﬁ ”Z.i/ﬁnvﬁ‘w"vmm/mnﬂmgﬁ@ levetor N175N%7
$nasiaenlads frontalis sling luse sudnuanislanataiile orbicularis oculi a1 lsnEGNIT Ry
waeadTymmaum Tuaiinaiumney meinm lussezmeutasdanyvaneiiaanymnimmauad luain
JAAUAZIBNIS: WATANTENARARULAINIAINTEN7NAR T8 Borman wazAnizdalanaruiile orbicularis

P2

oculi 38 naueANITANNIIAZL FNYBNNAIMTE orbicularis ocull BIUAWYMLAAE tarsus
uinnssanauiiie uunasedaasunuss UL IMa e A Ds UazIAIENAINEELENATN orbital septum
Fenrailanudesmenimey

NANITANS: m?ﬁnmZm”w"ﬂYu@yﬂ'oﬂwu”wmnwzwm 8 AL UL 12 979 75MaNIIW.A.2550-2551
qufi/'oﬁ/wzwwmﬂmm'n"uﬁm UASTEALITUUIINIA wuarlanas arwnsausumdlaainluaeediaivumn
lufn1asunsngeunaanisn

agu: F5nsuadaiiaue L 1818150 1A nan 75N a g Uagmiaeman Tuss AU m 1w g
Jaelai/Founainislanaride frontalis egruazaie Junanisaaes loidede luufionmisa

ludsasyuiuinnn [udaau@ennanisunaduIeNssULIaUARALALsZAM Y1 1AL UAZARTEIZIIAIYEN
ng waus uadnuasuaamniauiuasudnasaxlaglanaiuile orbicularis oculi

S20 J Med Assoc Thai Vol. 93 Suppl. 2 2010



