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<> Transconjunctival methods of ptosis correction gain popularity nowadays. The wide use of the technique is
limited because of the lack of clear recommendations regarding the volume of the resection, especially in patients
with negative phenylephrine test. Purpose. To assess the influence of main predictive factors on superior tarsal
muscle (STM) resection result. Materials and methods. Patients were divided into two groups according to
the result of phenylephrine test (PE). Patients with positive results were included in the first group, with negative
and weak results — in the second group. All patients underwent STM resection according our new algorithm.
Results. The result of STM resection was influenced by PE test and intraoperative white line motility test (WLM),
but not by levator function and the amount of superior tarsal muscle resection. Conclusions. PE and WLM tests
play main role in choosing a method for blepharoptosis correcting.
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OCHOBHBIE NPOTHOCTUYECKME WAKTOPBI BJINAHNSA HA PE3YJIBTAT PESEKLIMN
BEPXHEN TAP3AJIbHOW MblllLbl Y NALWEHTOB C BJIEGAPONTO30M
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<> TpaHCKOHBIOHKTHBAJILHBIE METOIMKH KOPPEKIMU MT03a BEPXHEro Beka MpuodbpeTainT Beé GoJbliee pac-
npoctpaHenue. OpHAKO OCHOBHOH C/IEPXKUBAIOLIUH 3JIEMEHT JIJ1sl KX ILIHPOKOTO TIPUMEHEHUS — 3TO OTCYTCTBUE
YETKUX PeKOMEHAALIUH, Kacatoluxest 00'bEMOB orepalui, 0COOEHHO Y MAallMEHTOB ¢ OTPULLATEbHBIMU OTBETaMU
Ha heHUT3PpUHOBLIN TecT. [eas. OUeHUTL BAUSIHHE HEKOTOPBIX (PAKTOPOB HA pe3yNbTaT pe3eKIHH BepxHeH
tap3ajibHoil Mbiiiiibl (BTM). Mamepuaast u memodst. B pamkax paboTbl Obliy 00C/€10BaHbl 75 NaliueH-
toB (103 Beka), KoTOpble MOCTYMHJHN JJis1 XUPYpruueckoro JjeueHus: nrosa. Pennnsadpunoblii (PI) Tect cran
KPUTEPHEM, OTPEIEJIAIONINM pasieseHie NallueHToB Ha 2 TpyTinbl. [1allHeHThI C MTOJI0XKUTEJIbHBIMU Pe3yJ/ibTa-
TaMH BOLLIJIM B COCTAB MepPBOM I'PYMIibl, 8 NALLUEHTHI C OTPULLATEbHBIMU U CJ1a00M0J0KUTENbHBIMH — B COCTaB
BTOPOH rpynibl. Becem naupentam 6blia BbinoJiHeHa pesekiiuss BTM no Tuny «otkpbiToe HeG0», B HEKOTOPbIX
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cJlyuasix B COUETaHUU C pe3eKIluell BepXHeil Tap3aJibHoi iacTHHKH. Pe3yavmamot. PI-TecT v NOABUIKHOCTh
6eJ10il JIMHUU OKA3bIBAIOT BO3JIeHCTBHE Ha pe3yJibTaT pedekiuun BTM, B To BpeMsi Kak ocTajibHbie PaKTOpbl He
okagbiBaloT. Botgodst. [1pu BeiGOpe cnocoba Koppekuuu OJecaponTo3a BaxKHOe 3HaueHHe nMeloT PI-TecT

U ITOABH2KHOCTb 6eJI0l INHHUH.

<> Karouesole caoga: 6yehapontos; pesekiis BepxHel Tap3aJbHON MbIIIIbI; HeHHI3PPHHOBBIN TECT.

INTRODUCTION

Blepharoptosis treatment of is one of the most
controversial aspects of modern ophthalmic plastic
surgery. This is due to the lack of clear recommen-
dations for the choice of surgical correction method.
When choosing a treatment method, most specialists
pay attention to the main factors, namely, the levator
palpebrae superioris (LPS) function and blepharopto-
sis degree. Thus, severe blepharoptosis and poor LPS
function (£4 mm) are an indication for surgery using
a suspensory material [1—4]. However, as for superior
tarsal muscle (STM) or LPS aponeurosis resection,
the situation is ambiguous since both methods can
be used for moderate or mild blepharoptosis and ex-
cellent or good LPS function.

The epoch of transconjunctival approaches in
the surgical treatment of blepharoptosis began in
1961 (Fasanella—Servat surgery) [9—11]. During
this period, the methodology was modified several
times. One latest modification was proposed by Lake
et al. in 2003 [7]. Many algorithms are used for
calculating STM resection amount. The most com-
monly used ones are those proposed by J.D. Perry
et al. [12], S.C. Dresner [8], and S. Lake et al. [7].
The authors of the article previously proposed a new
algorithm for superior tarsal muscle resection, the
main difference of which is an intraoperative as-
sessment of white line mobility to determine the
possibility of superior tarsal muscle resection and
its amount in cases of negative and weakly posi-
tive responses to phenylephrine (PE) test [15]. Thus,
the need for search of additional factors that could
be used as predictors of the superior tarsal muscle
resection results is beyond doubt [5, 6].

The aim of present study is to evaluate the ef-
fect of PE test, of white line (WL) mobility, resected
STM length, and of LPS function on the results of
transconjunctival STM resection in patients with mild
and moderate blepharoptosis, provided that the LPS
function is good or excellent.

MATERIALS AND METHODS

A total of 75 patients (103 eyelids) with mild
and moderate blepharoptosis were examined, when
admitted for surgical treatment to the ophthalmo-
logical department No. 5 of St. Petersburg City

Multi-Field Hospital No. 2 from November 2017 to

August 2019.

Patients with the following conditions were ex-
cluded from the study:

+ severe blepharoptosis,

* blepharoptosis of a traumatic or neurogenic nature,

* blepharoptosis accompanied by poor or moderate
function of the LPS (8 mm or less),

* history of trauma that led to blepharoptosis de-
velopment,

* history of surgeries to repair blepharoptosis,
as well as any surgeries requiring the blepharo-
stat application, and

+ a history of various anti-aging procedures (botuli-
num therapy, permanent makeup, false eyelashes,
etc.).

The patients were divided into two groups based
on their PE test results. The PE test was per-
formed according to the standard technique [11, 19]:
a 2.5% PE solution (Irifrin, Sentiss, Switzerland)
was instilled into the superior conjunctival fornix
twice with a 5-min interval [12]. Measurements of
the MRDI1 (Margin reflex distance 1, the distance
from the center of the corneal light reflex to the upper
eyelid margin in its middle in millimeters) index were
performed before instillation and 5 min after the last
phenylephrine’s instillation. The PE test results were
assessed as follows: if the differences in MRD1 before
and after instillation of 2.5% PE were 0—0.5, 1—1.5,
and >2 mm, the test was considered to be negative,
weakly positive, and positive, respectively [14, 20].

Group 1 included patients with positive (“+7)
responses to the PE test (37 patients, 50 eyelids)
and group 2 — with negative and weakly positive
(“=" and “+/=") responses (38 patients, 53 eye-
lids). The average ages of patients in groups 1 and
2 were 62.6 + 8.6 and 64.6 + 7.8 years, respectively
(p = 0.52). There were 37.8% of men and 62.2% of
women in group 1, and 55.2% of men and 44.8%
of women in group 2 (p = 0.1).

All patients underwent modified STM resection
according to the previously proposed technique, pre-
sented below. The PE test, resected superior tarsal
muscle length, white line mobility, and LPS func-
tion were the factors influencing the STM resection
result.
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Technique of STM modified resection

After treating the facial skin with an antiseptic
solution, a traction suture (Vicryl 4.00) was placed in
the upper eyelid middle. Then, the upper eyelid was
turned inside out using the Desmarrres lid retractor
(Fig. 1, a). After superior tarsal muscle hydrodissec-
tion with 1.0 mL of 0.9% isotonic sodium chloride
solution (Fig. 1, b), the conjunctiva with STM was
cut off from the upper edge of the tarsal plate, and
the latter was mobilized bluntly (Fig. 1, ¢ and d).
The next stage was the assessment of STM length
and of white line mobility.

Method for assessing STM length
After isolation of the STM, its length in the middle
was measured using a surgical caliper (Fig. 2).

s &

Method for assessing white line mobility

After isolating the white line, its mobility was as-
sessed using a surgical caliper by pulling the center
of the STM myogaster along the line of the muscle
fibers until displacement cessation (Fig. 3).

Then, the planned amount of the STM was re-
sected (Fig. 4, e). The STM stump was fixed with
a U-shaped suture (Vicryl 6.0) to the edge of the
tarsal plate (Fig. 4, f). The surgery ended after the
placement of a running suture fixing the conjunctiva
to the tarsal plate without bringing the suture out
(Vieryl 6.0; Fig. 4, g). Considering that the suture
material is absorbable, suture removal was not re-
quired.

The LPS function was assessed at the preoperative
stage by the amplitude of the upper eyelid movement

Fig.1. Stages of modified superior tarsal muscle resection (a—d)
E

Fig. 3. Assessment of mobility of white line
E

Puc.1. dranbl MoaMpUUHPOBAHHON pe3eKI MU BEPXHENl Tap3aibHOH MbILILbI: @—d CM. B TEKCTE
E

Fig.2. Measurement of length of superior tarsal muscle

- resection

Puc. 2. ViamepeHnue 1JHHBI pe3eKIIMH BepXHEH Tap3asbHOH

- MBIl

Fig. 4. Stages of modified superior tarsal muscle resection
E

Puc. 4.
[

Puc. 3. Ouenka noaBHKHOCTH GeJIOH JHHHH
[ &

Dranbl MOAU(MUIUPOBAHHON pe3eKIIMH BepXHel Tap3aJbHON MBILILBI (MPOLOJKEeHHe PUCYyHKaA 1)
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(mm) when its position was changed from bottom to
top, provided that the eyebrow was fixed.

Statistical analysis was performed using the IBM
SPSS Statistics 23 software. The mean values and
mean-square deviations of quantitative indices were
calculated. To assess the linear relationships between
the parameters, correlation analysis (Spearman’s
rank correlation) was performed.

RESULTS

Before proceeding to the result analysis, it is
worth considering two concepts, namely, the results
of the surgery as a whole and of the STM resection,
in view of the fact that within the present study,
the issue is the assessment of factors influencing
the STM resection result. This concerns cases
when STM resection was supplemented with tar-
sal plate resection. In these cases, to calculate the
surgery result, the amount of the tarsal plate resec-
tion (mm) was subtracted from the result obtained
(mm). Within the present study, the result was as-
sessed 6 months after surgery. Thus, the STM re-
section results were 2.74 + 1.0 mm in the group
with positive PE test responses, and 2.46 + 0.66
mm in the group with negative and weakly positive
PE test responses (p = 0.098). The data obtained
are presented in Table 1.

The PE test data amounted to 2.18 + 2.3 mm
in the group with “+” responses, and 0.6 + 0.5
mm in the group with “=” and “4+/—" responses
(p <0.0001). There was a moderate correlation
of results between the surgical correction and PE
test in the groups, according to the Chaddock scale
(R=0.31, p=0.03 and R =0.33, p = 0.018, re-
spectively; Table 1).

The LPS function was 13.4 + 2.0 mm in group 1
and 13.6 £ 1.7 mm in group 2 (p = 0.61; Table).
None of the groups revealed a dependence of the

Distribution of received data in groups
Pacnpeaenenue noy4eHHbIX AaHHbIX B rpynnax

STM resection result on LPS function (R = 0.042,
p=0.77 in group | and R=0.15, p=0.274 in
group 2).

The resected STM amounts were 12.8 + 3.4
and 12.6 + 2.6 mm in groups 1 and 2, respectively
(p = 0.35). In none of the groups, the resected STM
amount affected the surgical outcome (R = —0.01,
p=0.945 in group 1 and R = —0.24, p = 0.081 in
group 2; Table).

The white line mobility was 1.78 + 1.0 mm in
group | and 2.0 + 0.7 mm in group 2 (p = 0.56;
Table). In group 2, a significant high dependence
of the STM resection result on white line mobility
was revealed (R =0.02, p=0.99 in group | and
R=10.72, p = 0.0005 in group 2).

To illustrate the performance of STM resection
in patients with negative PE test results, a clinical
example is presented (Fig. 5). Patient N., female,
75 years old, complained of blepharoptosis on the left
eye (Fig. 5, a). Clinical findings: the palpebral fissure
width in the center was 5 mm, blepharoptosis degree
3 mm, LPS function 14 mm, and PE test 0 mm (nega-
tive; Fig. 5, ¢). Intraoperatively: white line mobility was
3 mm and STM length 19 mm (Fig. 5, ¢). The patient
underwent subtotal STM resection. Thus, complete
elimination of blepharoptosis was achieved, and the
result of the surgery was 3 mm (Fig. 5, d).

DISCUSSION

PE test has long been the main factor considered
by surgeons when choosing a method for surgical
treatment of blepharoptosis. The test became widely
known in 1979, thanks to R.K. Dortzbach who de-
scribed in his work the possibility of using PE to
assess the feasibility of STM resection [15]. An in-
creasing number of authors agree that STM resection
can be performed in patients with different PE test
responses [7, 16, 17].

Groups
Parameters with "+ responses with “+/=" and — responses Significance, p
to phenylephrine test, to phenylephrine test,
n =50 n=>53
Ptosis degree before surgery, mm 3.3+09 35+08 019
Result of STM resection, mm 27410 2.46 + 0.66 0.098
Phenylephrine test, mm 218018 06+05 <0.0001
LPS function, mm 134+20 136+17 0.61
Amount of STM resected, mm 128+34 126+£2.6 0.35
White line mobility, mm 1.78+1.0 20+07 0.56

Note. n, number of eyelids; STM, superior tarsal muscle; LPS, levator palpebrae superioris.
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Due to the widespread use of PE test, we decided
to evaluate the dependence of STM resection primar-
ily on its result. The data obtained indicate a mod-
erate relationship according to the Chaddock scale
in both groups (R =0.31, p =0.03 in group | and
R =0.33, p = 0.018 in group 2). This suggests that
PE test must be used when deciding on the feasi-
bility of STM resection, but only if other factors are
considered.

The resected STM amount and LPS function do
not influence the STM resection result.

The “white line” concept was introduced into our
practice not long ago by E.A. Vanderson et al. [18],
who, in their studies, demonstrated, both macroscop-
ically and histologically, that this zone is a transition
from LPS striated muscle fibers to STM smooth mus-
cle fibers. According to our data, the assessment of
white line mobility had no effect on the STM resection
result in group 1, whereas a significant high depen-
dence was revealed in group 2 (R = 0.02, p = 0.99,
and R = 0.72, p = 0.0005, respectively). Thus, white
line mobility has to be studied in cases of negative
and weakly positive responses to PE tests. Moreover,
this indicator may be the main factor determining the
possibility of STM resection in this patient category.

CONCLUSION

The decision on the choice of a particular tech-
nique for correcting blepharoptosis and its extent has
to be made on the basis of a combination of factors
such as the PE test result and the degree of white
line mobility.
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