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<> Background. Transconjunctival techniques for blepharoptosis correction are popular because of ease
of implementation and good predictability. For a long time, the phenylephrine test remained the main factor
influencing the choice of blepharoptosis correction method. Recently, more and more researches indicate the
possibility of the superior tarsal muscle resection in patients with negative responses to the phenylephrine test.
Authors have proposed and described a new modified technique for resection of the superior tarsal muscle,
which can be used to correct blepharoptosis in patients with different responses to phenylephrine test.

<> Materials and methods. The study included 2 groups of patients with mild to moderate blepharoptosis
with levator muscle function 8 mm or more. The main group (75 patients, 103 eyelids) underwent a modified
resection of the superior tarsal muscle, and in the comparison group (26 patients, 35 eyelids) an open sky re-
section of the superior tarsal muscle was performed. Surgery in the main group was planned according to the
following algorithm. In positive and sufficient response to the test, 2/; of the superior tarsal muscle was resected.
In case of positive but insufficient response to the phenylephrine test, subtotal superior tarsal muscle resection
was performed. In case of negative or slightly positive result of phenylephrine test, an assessment of the white
line motility was additionally performed intraoperatively. If the motility of the white line (in mm) was equal to the
amount of ptosis, subtotal superior tarsal muscle resection was performed without resection of the superior tarsal
plate. If the motility of the white line was less than desired amount of correction, then subtotal superior tarsal
muscle resection was combined with tarsal plate resection to reach the desired amount of correction. The residual
height of the tarsal plate was always left 5> mm or more. If superior tarsal plate was compromised or not high
enough to perform desired amount of resection then white line was advanced to the tarsal plate.

< Results. The degree of ptosis, the result, the width of the palpebral fissure in the center, lateral and medial
limbus, MRD 1 and MRD 2 did not significantly differ between the groups (p > 0.05). However, the frequency of
hypo- and hypercorrections was significantly lower in the main group (p < 0.05).

<> Conclusion. New algorithm of planning modified superior tarsal muscle resection gives an opportunity to
use transconjuctival methods of blepharoptosis correction in cases of weak and negative phenylephrine test and
to reduce the amount of hypo- and hypercorrections

<> Keywords: blepharoptosis; resection of the superior tarsal muscle; transconjunctival techniques;
keratopathy; pseudoexfoliative syndrome.
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<> Bgedenue. TpaHCKOHBIOHKTHBAJIbHbIE METOJMKH KOPPEKILMH GJieapornTosda nomyJsipubl 6Jaropapst
NPOCTOTE BBIMOJIHEHHS ¥ XOpoLIeH npejackagdyeMocTH. JJosroe BpeMst OCHOBHBIM (DaKTOPOM, BJMSIIOLLUM Ha
BbIOOP MeTO/la KOppeKLHH 6sehapornTo30oB, ocTaBaJcs GeHnashppruHoBbIi TecT. B nocsentee Bpems Bcé B
60J1bUIEM KOJIMUeCTBe paboT coo011aeTCsi 0 BO3MOXKHOCTH BbINIOJIHEHH S PE3EKIIMH BEPXHEH Tap3aJibHON Mbl 1L -
11bl y NALMEHTOB U C OTPULATEbHBIMU OTBETAMU Ha (DEHUIIPPUHOBBIN TECT. ABTOPBI MPEJJIOKHUIN H ONHCa-
JIX HOBY10 MOJIU(PHIIMPOBAHHYIO0 METOAMKY PE3€KIIMH BEpXHEH Tap3aJbHOH MBILIILBI, KOTOPAs MOXKET ObITh HC-
MoJIb30BaHa /s KoppeKiuu 6seaponTosay nalMeHToB ¢ Pa3JIHYHBIMUA OTBETaAMH Ha (DeHUIS(PPUHOBBIH TECT.

<> Mamepuaast u memodst. Boiio chopMUpOBaHO IBE TPYMIIBI MALHEHTOB ¢ OJedaponTo3aMu caGok
1 YMEPEHHOH cTeneHei ¢ pyHKLHMeH MbILLLLbI, TTIOAHUMAOLLEH BepXHee Beko, 8 MM H GoJiee. [TaunenTam ocHOB-
Hoil rpynnsl (75 nauuentos, 103 Bexa) Oblsia BbinosHeHA MOAM(ULMPOBAHHAS pe3eKIlUs BepXHeil Tap3aJsbHON
MBbILILbI, a MallueHTaM W3 TPYMIbl CpaBHeHUs (26 mauueHToOB, 35 BeK) — pe3eKilust BepXHel Tap3aJsibHOM
MBILILBI IO THITY <OTKPbITOE HeG0». CHOPMYIUPOBAH CJAEAYIOUIUN aJITOPUTM TJAHHPOBAHUS MOAUDHULIUPO-
BAaHHOH pe3eKIIWH BepXHeH Tap3aabHON MbILILBL. [[p1 MOJIOKHTEBHOM U 10CTATOYHOM OTBETE Ha PeHUISPpH-
HOBBIfI TECT BLITIOMHSAIOT Pe3eKiHio 2/5 BepxHeil Tap3abHOi MbIIILbL [1pH MOJI0KUTENLHOM, HO HeJ0CTaTOu-
HOM OTBeTe Ha (PeHHN3(PUHOBBII TECT BBIMOJIHSIOT CyOTOTA/bHYI0 PE3EKLHI0 BEPXHEH Tap3abHOH MbILLILLbI.
[Ipn oTpuuaTesbHBIX U Cla00NOJ0KHUTENbHBIX pe3yJbTaTax (heHHA3PPHHOBOrO TeCTa HHTPAONepallhoHHO
JIOMIOJIHUTEIBHO OLUEHUBAIOT MOJABUKHOCTL OeJioil iuHuu. [Ipu noasukHoCTH Gesol JIMHUY (B MM), COOTBET-
CTBYIOLUEH OXKUJAAEMOMY PE3YJbTaTy, BbIMOMHAIOT CyOTOTAJNbHYIO PE3eKIIUI0 BepXHEeH Tap3aJ/bHONW MbILILLbI
6e3 pe3eKIlMU BepxHel Tap3aabHOH MaacTUHKH. [1py moaBrKHOCTH Geslol JIMHUY MEHbIIIe, YeM 0XKHUIaeMbli
pe3yJsbTaT, NMPOU3BOASAT CYOTOTAJNbHYIO Pe3eKIMI0 BEPXHEH Tap3aJbHON MbILILbl B COYETAHUM C pe3eKLHel
Tap3aJbHON MJIACTUHKK Ha HEeJOCTAIOLLYI0 BEJIHUHHY [TPH YCJIOBHH, YTO OCTATOYHAs BbICOTA Tap3aJ/bHOH MJia-
CTMHKHU OyzeT He MeHee 5 MM. [Ipu oTCYTCTBMH NMOABHKHOCTH G€JION JIMHUHU UJIM HEBO3MOXKHOCTH pe3eKIlHH
BepXHEH Tap3aJjibHOM MJIACTHHKH B HEO6X0UMOM 06 bEMe GeJTyio JIMHUIO0 PUKCHPYIOT K Tap3aJibHOM MJIaCTHHKE.

<> Pesyavmamot. CreneHb NT03a, pe3yJ/bTaT (CTeNeHb MobeMa BEPXHEro BeKa), LIMpHHA TJIa3HOH LIeJH B
LeHTpe, Mo JaTepasbHoMy U MeauanbHomy aumbam, MRD | 1 MRD 2 noctoBepHO He OT/IHUAIUCH MeXK Ly Tpyna-
mu (p > 0,05). OnHaKo yacToTa M'HIO- U THIIEPKOPPEKIIMHK OblJia IOCTOBEPHO HUXKe B OCHOBHOM rpymne (p < 0,05).

<> 3axaiouenue. HoBbiit airopuT™ MIaHHPOBAHUS PE3EKIIHH BEPXHEH Tap3abHON MBIIIIIbI TO3BOJISIET pac-
IIKUPUTh [MOKA3aHHsI K JAHHOMY BMELLATEJbCTBY, 8 TAKXKE COKPATHTb KOJMUYECTBO THIEP- U THIIOKOPPEKLIUH OJie-
thaponTosa.

<> Karouesoie caoga: 651ehapontos, pe3eKkiinsi BepxHeH Tap3aJibHON MbIIIIbI, TPAHCKOHbIOHKTHBAJbHbIE
METOJMKH; KepaTonaTusl; MCceBA03KCPONUATUBHBIA CUHIPOM.

INTRODUCTION

Surgical treatment of blepharoptosis remains a type  surgeries, transconjunctival  techniques
relevant issue for ophthalmic and plastic surgeons, involving the superior tarsal muscle (STM), and
despite the variety of methods for its correction. Among  transcutaneous techniques involving the aponeurosis
various methods of surgical treatment of blepharoptosis,  of the upper eyelid elevator muscle [1—=5]. This article
three main fields can be highlighted: suspending- focuses on transconjunctival resection of the STM.
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Until recently, the main indication for STM
resection was the presence of moderate to mild
blepharoptosis with good or normal function of
the upper eyelid elevator muscle (UEEM), as well
as a positive phenylephrine (PE) test [1, 4, 6, 7].
Recently, however, more researchers have indicated
the possibility of performing different variants of STM
resection in patients with negative (“—") and weakly
positive (“+/=") responses to the PE test [8—11].

Determination of the extent of STM resection
deserves special consideration. There are quite a
large number of calculation algorithms. Putterman
was one of the first to propose the STM resection
algorithm. He believed that to achieve eyelid lift with
instillation of 10% PE, 8.5 mm of the STM should
be resected, and 1 mm of muscle resection should
be added or subtracted for each 0.5 mm of hypo- or
hypercorrection in the range of 6.5—9.5 mm [12].
According to Weinstein, for correction of 2 mm of
blepharoptosis, it is necessary to excise the STM by
8 mm, and it is assumed that the ratio of these two
values is 1:4 [13]. Dresner suggested excising 4 mm
of the STM for correction of 1 mm of blepharoptosis,
6 mm for 1.5 mm of blepharoptosis, 8 mm for 2 mm
of blepharoptosis, and 11—12 mm for blepharoptosis
of 23 mm; in case of insufficient effect of the PE
test, resection of the tarsal plate should be added
[14]. According to the conclusion of Mercandetti et al.,
based on their own studies, the ratio of the amount
of STM resection to the degree of desired correction
is 3: 1 [15]. The algorithm proposed by Perry et al.
involves resection of 9 mm of the STM to achieve the
same eyelid height as in the test with 10% PE, and
with hypocorrection, resection is supplemented with
excision of the tarsal plate at a ratio of 1 : 1, but not
more than 3 mm to prevent upper eyelid instability
[16]. The variety of STM resection algorithms is
confirmed by the lack of a universal algorithm, and
therefore the search for new algorithms remains
relevant. Moreover, in our own studies, we determined
that the STM length in patients with blepharoptosis
ranged from 8 to 23 mm. In this regard, we do not

Table 1/ Tabnnya 1

Distribution of patients by gender and age within groups
Pacnpegenenue NauueHToB o nony v BO3pacTy B npegenax rpynn

=l

consider it appropriate to use algorithms that are
based on absolute values in millimeters and that do
not take into account the initial length of the STM
in a particular patient.

MATERIALS AND METHODS

The study included patients with various degrees
of blepharoptosis with excellent or good UEEM
function (8 mm or more). The exclusion criteria
were myogenic or neurogenic blepharoptosis,
traumatic blepharoptosis, or a history of surgery for
the condition, UEEM function of 7 mm or less, and
severe dry eye syndrome.

The main group consisted of patients admitted
to the Microsurgical Ophthalmic Department No.
5 of the City Multi-Field Hospital No. 2 between
November 2017 and August 2019. The group
included 75 patients (103 eyelids): 35 men (46.7%)
and 40 women (53.3%). The average age of the
patients in the main group was 54.8 + 12.8 years. It
is worth noting that the main group included patients
with various responses to the PE test. Thus, among
75 patients, 37 (50 eyelids) had a positive (“+7)
response and 38 (53 eyelids) had a negative (“—7)
or weakly positive (“+/=") response to the PE test.
The patients in the main group underwent a modified
STM resection proposed by the authors for correction
of blepharoptosis.

The comparison group consisted of patients
admitted to the  Microsurgical ~Ophthalmic
Department No. 5 of the City Multi-Field Hospital
No. 2 between January 2016 and September 2017.
The group included 26 patients (35 eyelids): 10 men
(38.5%) and 16 women (61.5%). The average age
was 54.9 + 14.9 years. All patients in this group
had a “+” response to the PE test (Table 1). In
this group, a retrospective analysis of surgical
correction of blepharoptosis was performed. The
patients underwent standard open sky STM resection
according to the technique proposed by Lake et al.
and described below.

Indicator Main group Comparison group Significance in general for the indicator “gender,” p
Male 46.7 % (35) 38.5 % (10) 015
Gender
Female 53.3 % (40) 61.5 % (16) 015
Age 548 +12.8 549 + 149 0.51
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The main parameters for assessing the surgical
treatment of blepharoptosis were selected as the
degree of ptosis, degree of upper eyelid elevation,
width of the palpebral fissure in the center and
along the lateral and medial limbus, MRDI, and
MRD2. The MRDI1 (marginal reflex distance) is
the distance from the corneal reflex to the upper
eyelid margin in the center at the primary position,
and the MRD2 is the distance from the corneal
reflex to the lower eyelid margin in the center at
the primary position.

The main stages of the surgery did not differ
between the groups and are presented below. The
primary differences between the groups included
various algorithms for calculating the extent of the
surgery.

The skin was treated with an antiseptic solution.
Traction suture was applied (vicryl 4.00) to the center
of the upper eyelid at the ciliary margin (Fig. la).
The upper eyelid was everted on a Desmarres eyelid
retractor (Fig. 1b). The conjunctiva was cut off with
the STM from the upper margin of the tarsal plate,
and the STM was mobilized (Fig. Ic). The white line

was isolated (Fig. 1d; only in the main group). The
assessment of mobility was performed by traction
for the center of the STM venter in patients with
“—” or “+/=" responses to the PE test (Fig. le;
only in the main group). A suture fixing the STM to
the tarsal plate was applied (Fig. 1f), and the STM
was resected (Fig. 1g). Fixation of the STM stump
with a U-shaped suture (vicryl 6.0) to the tarsal
plate margin was performed (Fig. le). A continuous
suture fixing the conjunctiva to the tarsal plate was
applied (Fig. 1h, i).

Algorithm for calculating the extent of surgery
for modified resection of the superior tarsal muscle

The algorithm for determining the extent of surgery
with modified STM resection is presented in Fig. 2
and described in detail below (patent application
No. 2019127580 dated 30.08.2019).

In patients with “+” and a sufficient response to
the PE test, two-thirds STM resection was performed.
In patients with “+” but an insufficient response to
the PE test, a subtotal STM resection was performed.
In patients with “—” and “+/—" results of the PE

g
Fig.1. Main stages of superior tarsal muscle resection (description in the text)
Puc.1. OcHoBHble 3Tambl pe3eKL N BEpXHeH Tap3a/bHON MBI (OTHCAHHE B TEKCTE)
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Positive and sufficient
phenylephrine (PE) test

................................................... )
~ B
Positive and .
insufficient PE test | Subtotal resection of the STM .
. /
~ B
Weakly positive . -
or negative PE test .__E_\fql_”?_“_o_rl _O_f_t_rle_ _rflf)_vfl_b_'?_v_v_h_'t_e__“_n_e _________________ >
. /
White line mobility is
equal to the expected )
Subtotal resection of the STM
result | e T Y >

White line mobility is
less than the expected
result

With a residual tarsal plate height more than 4 mm: subtotal
STM resection + tarsal plate resection by the missing value

................................................... )
White line mobilit
: e line mobility With a residual tarsal plate height lower than 4 mm:
IS less than the subtotal STM resection hite line displacement
expected result | SUPTOtal 9TVl resect lon + white fine displacement >
Fig.2. Algorithm of modified superior tarsal muscle resection
Puc.2. Asroputm BbITNOJIHEHHS] MOAH(ULUPOBAHHON pe3eKLU UM BepxHell Tap3asbHoi Mblwinbel: BTM — Bepxussi tapsaJjbHasi

mbia, @I-rect — deHUN3PPUHOBHIN TeCT

test, the mobility of the white line was additionally
evaluated intraoperatively. When the mobility of
the white line (in millimeters) corresponded to the
expected result (the degree of upper eyelid elevation
necessary for complete elimination of ptosis), subtotal
STM resection was performed without resection of
the upper tarsal plate. When the mobility of the white
line was less than the expected result, subtotal STM
resection was performed combined with resection of
the tarsal plate by the missing value, provided that
the residual height of the tarsal plate was at least
5 mm. If tarsal plate resection was not possible due
to its height in the required extent, subtotal STM
resection was performed in combination with white
line displacement. In the absence of mobility of the
white line, depending on the degree of ptosis, either
the UEEM aponeurosis was resected or the white
line was displaced to the tarsal plate.

Algorithm for calculating the extent of surgery of
the standard open sky resection of the upper tarsal
muscle (in the control group)

It is worth noting that all patients who underwent
STM resection in this modification had a “+” response
to the PE test. With a sufficient “+” response to the
PE test, subtotal STM resection was performed or
combined with resection of the tarsal plate by an
amount required for the desired result.

Statistical analysis of the study results was
performed using the Microsoft Excel 2010
application and the statistical program IBM SPSS
Statistics 23 (IBM Corporation). When describing
quantitative variables, the indicators were specified,
namely the mean value and standard deviation.
Normality testing was performed by the Shapiro—
Wilk test. The ratio of quantitative variables in
two independent groups was assessed by the Van
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der Waerden test. The differences were considered
statistically significant when p < 0.05.

RESULTS

The main parameters for evaluating the efficiency of
modified STM resection were the degree of ptosis, the
degree of eyelid elevation, the width of the palpebral
fissure in the center and along the lateral and medial
limbus, MRDI1, and MRD2. All the parameters were
evaluated before and 3 months after surgery. In the
control group, a retrospective analysis of the results of
surgical correction of blepharoptosis was performed.
The results of surgical correction of blepharoptosis
were compared between the main group and the
comparison group.

Functional results in the late postoperative period
were evaluated within the main group. All indicators

Table 2 / Tabmnua 2

were taken into account before and 3 months after
surgery. The results are presented in Table 2.

The study showed that modified STM resection
is an effective method to correct blepharoptosis
in patients with various responses to the PE test,
provided that the UEEM function is excellent or
good. In intergroup comparison of the results,
similar data were obtained in both groups, and no
significant differences between the indicators were
found (Table 3).

In addition to the above indicators, we compared
the frequency of hypo- and hypercorrection between
the groups and found that the frequency of hypo-
and hypercorrection was significantly higher in the
comparison group (Table 4). In our opinion, this
was due to inaccuracy in calculating the extent of
resection when planning surgical treatment.

Results of modified superior tarsal muscle resection in the main group (Van der Waerden test)
Pe3aynbrathl MOANDHULMPOBAHHON PE3EKLMN BEPXHER Tap3anbHOM MbilLLbI B OCHOBHOW rpynne (kputepuii Ban-pep-BapaeHa)

Indicator Before surgery 3 mo after surgery Significance, p
Degree of ptosis 34+09 0.09 +0.3 <0.0001
Width of the palpebral fissure in the center 56+09 89+04 <0.0001
Width of the palpebral fissure along the lateral limbus 42 +09 7706 <0.0001
Width of the palpebral fissure along the medial limbus 31+08 6.6 £ 06 <0.0001
MRD1 0.6+09 39+04 <0.0001
MRD2 48+04 5 017

Note. STM, superior tarsal muscle; MRD1, distance from the corneal reflex to the upper eyelid margin; MRD2, distance from the corneal

reflex to the lower eyelid margin.

Table 3 / Tabnnuya 3

Comparative analysis of the results between groups
CpaBHuTeNbHbIA aHaNM3 NONYHEHHbIX Pe3yNbTaToB MEXAY rpynnamu

Indicator Modified resection of the STM | Standard resection of the STM Significance, p

Degree of ptosis 0.09+03 012 +08 012
Width of the palpebral fissure in the center 89+04 88+08 0.2
Width of the palpebral fissure along the lateral limbus 7706 7708 0.88
Width of the palpebral fissure along the medial limbus 6.6 +0.6 6.6 +0.7 0.89
MRD1 39+04 3809 0.2
MRD2 5 5 1
Result 26+08 20+06 0.035

Note. STM, superior tarsal muscle; MRD1, distance from the corneal reflex to the upper eyelid margin; MRD2, distance from the corneal

reflex to the lower eyelid margin.

<> O®TANIbMOJIOTMYECKME BEAOMOCTM. 2019. T. 12. Ne 3

ISSN 1998-7102



FOR PRACTITIONERS / B NOMOILb NPAKTUKYHOWWEMY BPAYY

Table 4 / Tabmmua 4

The frequency of hypo- and hypercorrections in groups
YacToTa runo- M runepkoppexuuu B rpynnax

Indicator Modified resection of the STM Standard resection of the STM Significance, p
Hypocorrection 6.8% (7 eyelids) 171% (6 eyelids) 0.0001
Hypercorrection 0.97% (1 eyelid) 5.7% (2 eyelids) 0.0001

Note. STM, superior tarsal muscle.

DISCUSSION AND CONCLUSIONS

Interest in  transconjunctival  blepharoptosis
correction techniques appeared in 1961, when data
on STM resection were first published [5]. In 1975,
Putterman and Urist introduced a new modification
of STM resection, the essence of which consisted
in isolated resection of the STM and conjunctiva
without involvement of the tarsal plate [7]. It was
believed for a long time that resection of the STM is
only a form of resection of the UEEM aponeurosis.
However, the results of histological studies have
shown that the excised tissue is represented mainly
by STM and conjunctiva [5]. The main advantages
of transconjunctival techniques are the ease of
implementation and predictability of the results.

To date, according to the literature, “—” and “+/="
responses to the PE test restrict the use of STM
resection [1, 4, 6, 7]. Nevertheless, an increasing
number of authors have reported good results after
resection of the STM in patients with “+/—" and “—”
responses to the PE test [8—11]. In our opinion, the
indications for STM resection should be expanded,
and the response to the PE test may not be the only
factor to rely on when choosing a surgical correction
technique.

The methodology of modified STM resection
proposed by the authors and described above enables
us not only to expand the indications for STM
resection due to the possibility of its use in patients
with “=” and “+/=" responses to the PE test, but
also to calculate the extent of the required resection.
Moreover, with the use of this method, the need for
the most sparing resection of the tarsal plate can be
determined.

The main distinguishing feature of the proposed
technique is the assessment of white line mobility. The
white line is a separate structure and is a transition
zone between the transversostriated muscles of the
UEEM and the STM smooth muscles. Assessment of

white line mobility is an integral stage in the planning
of modified STM resection in patients with “—" and
“4+/—" responses to the PE test.

Based on the foregoing, we can formulate the
main indications for a modified STM resection:

+ Congenital and  acquired  aponeurotic
blepharoptosis of mild to moderate degrees with
UEEM function of 8 mm or more;

« “47 “=" and “+/=" responses to the PE test.

In conclusion, studies of the possibility of using
a modified technique of STM resection for acquired
blepharoptosis of myogenic or neurogenic nature
are ongoing. At present, this technique has been
successfully used in two patients with Horner’s
syndrome. However, to expand the indications for this
technique, it will be necessary to study the results
of the proposed modification of STM resection in a
larger sample of patients.
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