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The options of an individual approach to the
modification of sinustrabeculectomy for hypotensive
effect prolongation

Elena A. Suleiman, Sergey Yu. Petrov

Helmholtz National Medical Research Center of Eye Diseases, Moscow, Russia

BACKGROUND: Reducing scarring in the postoperative period is one of the main tasks of glaucoma surgery.

AIM: To develop new modifications of sinustrabeculectomy in the surgical treatment of primary open-angle glaucoma
normalizing and prolonging the outflow of aqueous humor along newly formed pathways.

MATERIALS AND METHODS: Surgical procedures were performed in 106 patients (109 eyes) with primary open-angle
glaucoma of moderate and advanced stages, without any history of previous surgeries. Patients were divided into groups:
1a— 25 patients (25 eyes) who underwent sinustrabeculectomy with the formation of grooves for the intramuscular fluid out-
flow, b — 26 patients (28 eyes) who underwent of sinustrabeculectomy with scleral flap twisting, 1c — 28 patients(29 eyes)
who underwent sinustrabeculectomy with scleral flap stitching, and the control group — 27 patients (27 eyes) who underwent
routine sinustrabeculectomy. The follow-up duration was up to 24 months.

RESULTS: In 1 month after surgery, the average level of intramuscular pressure was comparable and remained low in
all groups. Complete compensation of intramuscular pressure in groups 1a, 1b and 1c was observed in 80%, 75% and 76% of
cases; partial — in 16%, 18% and 21% of cases; failure — in 4%, 7% and 3% of cases, respectively. In the control group (2),
complete hypotensive success was noted in 55% of cases; partial — in 30% of cases; failure — in 15% of cases.

CONCLUSIONS: Developed new methods of sinustrabeculectomy allow to obtain a prolonged hypotensive effect.
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Bo3MoXXHOCTU MHAUBMAYANBHOrO NOAXOAA
K MoaudUKaLMM CMHYCTpabeKyNnIKToOMUM ans
NPONOHraLmu runoTeH3uBHoro apdekra

E.A. Cyneiman, C.10. [eTpoB
HauuoHanbHbIA MeanLMHCKMIA UCCNeLoBaTeNbCKUIA LEHTP rNasHbix bonesHen uM. MenbMronbla, Mocksa, Poccus

AxmyaneHocme. CHkeHne pybLeBaHUs B MOCNEONepaLroHHOM Nepuoje — O0fHA U3 MaBHbIX 33434 XUPYPrv rNayKoMbi.

Lleny — paspaboTka HOBbIX MOAM(UKALMIA CUHYCTPAOEKYNIKTOMUW B XMPYPrUYECKOM JeYEHUM NEPBUYHON OTKPbITO-
YrofbHOM FNayKoMbl, HanpaB/ieHHbIX HAa HOPManW3aLmMio U MPOSIOHraLmMio 0TTOKa BOASHWCTON Barv no chopMUpOBaHHbIM
nyTAM.

Mamepuanel u Memodel. Onepauym BeinonHunn 106 nauventam (109 rnas), ¢ NnepBUYHON OTKPBITOYrONLHOM FayKOMOW
pa3BUTOM W [aneKosalleflleil CTafuii, He UMEIOWVM B aHaMHe3e MpefblAyLLUMX XUPYPruyeckux BMeLuaTenscTs. Mpu Bbl-
MOJIHEHUM CUHYCTpabeKyNaKTOMUM NaLUMeEHTOB pas3fenunm Ha rpynnbi: 1a — 25 naumeHTtoB (25 rnas), ¢ hopMupoBaHUeM
DOpO340K 1A OTTOKA BHYTPUINA3HOW MuakocTh, 1b — 26 naumeHToB (28 rnas), ¢ NepeBOpPOTOM CKIePabHOro JI0CKYTa,
Tc — 28 nauuenToB (29 rnas), ¢ NpoLwMBaHUEM CKIIEPaNbHOMO JIOCKYTA, KOHTPOsbHas rpynna 2 — 27 nauueHToB (27 rnas),
KOTOPbIM BbIMOJIHEHA CTaHAAPTHas cuHycTpabeKynakToMus. [autensHocTb HabnoLeHus cocTaBuna oo 24 Mec.

Pesynemamei. Cnycta 1 Mec. nocie XWMpypruyeckoro BMeLLaTenbCTBa CpefHW ypoBeHb odTanbMoToHyca 6bbin co-
MoCTaBMMbIM U OCTaBaNCs HU3KUM BO Bcex rpynnax. K nepBomy rogy uccnefoBaHWs AOCTUTHYTHIM YPOBEHb BHYTpUras-
HOro [ABNIEHUS! COXPaHANCA KaK B OCHOBHbIX, TaK M B KOHTpOJbHONM rpynnax. [lonHas KoMmneHcauus odTanbMOTOHYca
B rpynnax 1a, 1b u 1c Habmopanack B 80, 75 u 76 % cnyvaes; YactuuHas — B 16, 18 n 21 % cnyyaes; Heycnex —
B 4, 71 3 % cnyyaeB cOOTBETCTBEHHO. B KOHTpONbHOM rpynne (2) NONHbIA TMNOTEH3MBHBLIN ycrnex oTMeyancs B 55 % cnyyaes,
yacTuuHbin — B 30 %; Heycnex — B 15 % cnyyaes.

Beigoder. PaspaboTaHHble HOBblE METOAMKM CUHYCTPABEKYNIKTOMUM MO3BOSIAIOT MONMYYUTb MPOSOHIMPOBAHHbINA TUMOTEH-
3MBHbII 3QEKT.

KnioueBble cnoBa: rnaykoMa; nepBuMYHas OTKPLITOYrOJIbHasA FNayKoMa; CMHYCTPabeKynaKToMus; MOAMDUKALMA CUHYC-
TpabeKynaKToMuMm.
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BACKGROUND

M.M. Krasnov is considered to be the pioneer of
the non-penetrating surgery. In 1964, he performed
the sinusotomy — the excision of the outer wall of the
Schlemm's canal. V.I. Kozlov became the author of the
non-penetrating deep sclerectomy, which is still widely
used in glaucoma treatment. During the procedure, the
separation and excision of a part of the limbal area with
the Descemet’'s membrane exposure was performed.
Non-penetrating procedures were characterized by high
safety level, but estimating surgical results, such surger-
ies caused less significant and less longstanding hypo-
tensive effect, which was accompanied by an intensive
connective tissue formation in the location of the realized
procedure. This resulted in the necessity for repeated
non-penetrating procedure or for the consideration of
the transition to penetrating surgery [1-7].

For the prolongation of the achieved hypotensive ef-
fect at remote periods after glaucoma surgery, new mod-
ifications of sinustrabeculectomy (STE) were permanently
under way. It was proposed to create the conjunctival
incision at the limbus, and this significantly decreased
the percentage of intraocular fluid (IOF) external filtra-
tion during the post-op period. Penetrating deep scle-
rectomy allowed using implants and drainage systems
more rarely. The tendency was to decrease the volume
of removed profound tissues. In 1980, V.P. Artamonov
proposed performing sinusotomy with a triangular scler-
al flap, as this is less traumatic, forming a penetrating
round opening for the aqueous humor outflow in it [8].
A.E. Babushkin and F.R. Baltabaev (1991) proposed to
perform sinusotomy in combination with posterior cyclo-
retraction and uveal pocket formation [9]. B.N. Alexeev,
S.F. Pisetskaya (1985), to enhance the aqueous humor
outflow through the trabeculum, removed the exterior
wall of the Schlemm’s canal with a corneoscleral tissue
fragment from the scleral spur up to the anterior limiting
line of Schwalbe.

Nowadays, the priority in primary open-angle glauco-
ma (POAG) treatment is given to the penetrating surgery
due to its positive results.

Thus, the aim of our study became the development of
new sinustrabeculectomy modifications in surgical treat-
ment of POAG with an individual approach to every patient
aimed at the decrease of scarring and at the achievement
of the longstanding stable hypotensive effect.

MATERIALS AND METHODS

In the present study, results are presented of surgi-
cal treatment of 106 patients (109 eyes) aged from 43 to
86 years (mean age 70.24 + 7.37 years), with POAG of de-
veloped and advanced stages without any history of sur-
gery. The main group consisted of 79 patients (82 eyes),
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among them 46 (58%) were women and 33 (42%) men.
All patients were out- and in-patients of the glaucoma
department of the Scientific Medical Research Centre
of Eye Diseases named after Helmholtz of the Russian
Ministry of Healthcare. Minimal follow-up period was
24 months.

The indication for surgical treatment in all cases was
the I0P decompensation at maximal hypotensive regimen.

Corresponding to the study purposes, patients were
divided into 2 groups:

+ group 1 (main group) — 79 patients (82 eyes), who

were divided into subgroups:

o la — 25 patients (25 eyes) STE with sulci forma-
tion for I0F outflow,

o 1b — 26 patients (28 eyes) STE with twisting of the
scleral flap,

o 1c— 28 patients (29 eyes) STE with stitching of the
scleral flap;

« group 2 (control group) — 27 patients (27 eyes), in

which standard STE was performed.

When choosing the surgical treatment type, individual
features of scleral structure were taken into account:
its thickness and the location of emissaries’ exit sites.

Surgical procedures were performed at the Glau-
coma Department of the Federal State Budgetary Insti-
tution “Helmholtz National Medical Research Center for
Eye Diseases” of the Ministry of Health of the Russian
Federation.

Sinustrabeculectomy with sulci formation for in-
traocular fluid's outflow (Russian Federation patent
No. 2603295). In the upper quadrant of the eyeball, a
fornix-based conjunctival flap was made. Then, a super-
ficial rectangular scleral limbus-based flap was dissect-
ed, which included 1/3 of its thickness. Its dimensions
were 5 mm (base) and 4 mm (lateral side). Out of more
profound scleral layers, a profound rectangular scleral
limbus-based flap was dissected, which included 1/3 of
its thickness, its dimensions being 4 x 3 mm. After tra-
beculectomy and basal iridectomy, the lateral margins
of the profound scleral flap were everted, superimposed
and joined with a running suture (polypropylene 10-0),
forming a roll. Upon that, along the roll’s sides, scleral
sulci for aqueous outflow formed. Thereafter, the super-
ficial flap was put in place, covering the margins of the
profound flap, and fixated by two sutures at its sides us-
ing polypropylene 8-0. The reposition of the conjunctival
flap was accomplished putting two interrupted sutures
(polypropilene 8-0) (Fig. 1). When performing this kind
of surgical procedure, patients with high myopia were
excluded and those with glaucoma duration of more than
15 years.

Sinustrabeculectomy with twisting of the scleral
flap (Russian Federation patent No. 2668703). At this
procedure, the superficial rectangular scleral limbus-
based flap, its thickness being 2/3 of that of the sclera
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Fig. 1. Scheme of sinustrabeculectomy modification with the for-
mation of grooves for aqueous humor outflow. 7 — superficial
scleral flap; 2 — deep scleral flap; 3 — grooves for the aqueous
humor outflow

Puc. 1. CxeMa MoaudmKaLmum cuHycTpabeKynakToMun ¢ GopMmpo-
BaHMeM DOPO3/0K /1A OTTOKA BHYTPUTTIA3HOM XMUAKOCTU. | — no-
BEPXHOCTHBIN CKIepasbHbIN NOCKYT; 2 — ryOoKuiA CKNepanbHbIi
IOCKYT; 3 — BOPO3KY NS OTTOKA BHYTPUTTIA3HON KUAKOCTM

Fig. 2. Scheme of sinustrabeculectomy modification with scleral
flap twisting. 7 — twisted superficial scleral flap; 2 — trabeculec-
tomy; 3 — basal iridectomy; 4 — cornea

Puc. 2. CxeMa MoaMduKaLmMmM CUHYCTPABEKYNIKTOMUM C NepeKpy-
UMBaAHMEM CKJIEPAIbHOIO JIOCKYTA. | — MepeKpyyYeHHbIi NoBepx-
HOCTHBIN CKepanbHbIi NocKyT; 2 — Tpabekynaktomus; 3 — ba-
3a/bHas UPUA3KTOMMS; 4 — poroBuLa

="

Fig. 3. Scheme of sinustrabeculectomy modification with stitch-
ing of the scleral flap. 7 — combined superficial scleral flap;
2 — trabeculectomy; 3 — basal iridectomy; 4 — cornea

Puc. 3. CxeMa MoamdmKaLmm cUHYCTPabeKyNaKTOMUM C NPOLLIMBa-
HWEM CKJIepanbHOro JIocKyTa. | — cOCOOPEHHBIN NOBEPXHOCTHBIN
CKJIepanbHbIn NOCKyT; 2 — Tpabekynaktomus; 3 — basanbHas
MPUA3KTOMMS; 4 — poroBuLa
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and dimensions 5 x 7 mm. After trabeculectomy and
basal iridectomy, the scleral flap was once twisted half
way at its middle, thereafter it was fixated at its mar-
gins to the sclera (suture material 8-0). Further on, a
reposition of the conjunctival flap was performed with
putting a running suture on it (Fig. 2). The surgical pro-
cedure was performed in patients, in whom the exit
sites of vascular emissaries were located closer to the
optic nerve, as this allowed to dissect the scleral flap
of the required size.

Sinustrabeculectomy with stitching of the scleral flap
(Russian Federation patent No. 2668702). In the presented
new surgical procedure, after the scleral flap formation,
trabeculectomy and basal iridectomy, the scleral flap was
stitched in the middle (suture material 8-0), and spanned
in such a manner that its width at the center decreased
by 1/3-1/2. Further on, its margins were fixated with su-
tures. The surgery was finished by the conjunctival flap
reposition with suturing it with a running suture (Fig. 3).
This operation was a procedure of choice in cases with
fairly close location of the vascular perforation of the
sclera to the limbus.

As a traditional fistulizing method of surgery, STE
according to standard method was performed. The con-
junctival fornix-based flap was separated in the upper
quadrant of the eyeball. From superficial scleral layers,
a 4 x 4 mm limbus-based flap was made. At the base of
the flap, a 3 x 1 mm fragment of profound scleral layers
was excised including the trabeculum and the Schlemm'’s
canal. Basal iridectomy was performed. The scleral flap
was reset and fixated at its corners by two interrupted
sutures (polypropylene 8-0). The reposition of the con-
junctival flap was made with putting two interrupted su-
tures (polypropylene 8-0) on it.

The examination of patients included visual acuity
testing, refractometry, biomicroscopy, kinetic perimetry,
non-contact tonometry, gonioscopy, ophthalmoscopy.
As a functional method to evaluate the state of the optic
nerve head the confocal laser scanning ophthalmoscopy
was used (Heidelberg Engineering, Germany).

The examination of patients took place on the day
before surgery, during the patient’s stay in the clinic.
The full volume of examinations was carried out be-
fore the procedure, in one week, in 1 month, 3, 6, 12,
and 24 months after surgery. The follow-up period was
2 years.

The statistical analysis included the calculation of
mean values (M), standard deviation (), Student’s indi-
ces of certainty of differences confidence (p).

RESULTS

Analyzing the results of new surgical procedures
elaborated by the authors of present article, we took into
account 0P level at early and remote post-op periods,
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structure and development prevalence of intra- and post-
operative complications, the status of visual functions.
The baseline I0P: subgroup 1a — 28.24 + 3.59 mm Hg;
subgroup 1b — 28.71 + 3.52 mm Hg; subgroup 1c —
27.34 + 4.20 mm Hg; group 2-29.30 + 4.38 mm Hg. The dif-
ference between groups was statistically not significant
(p = 0.05). Upon release from the clinic, IOP in all patients
was normalized: subgroup 1a — 8.32 + 2.88 mm Hg;
subgroup b — 8.75+2.84 mm Hg; subgroup 1c —
8.41 + 2.98 mm Hg; in the control group 2-8.89 + 3.23 mm Hg.
The 10P control in 1 month after surgery, the mean IOP
level was comparable and stayed low in all groups:
subgroup 1a — 10.44 + 3.62 mm Hg; subgroup 1h —
10.86 + 3. 25 mm Hg; subgroup 1c — 10.93 + 4.55 mm Hg;
group 2-11.81 + 3.34 mm Hg. In 1 year of post-op fol-
low-up, the I0P normalization maintained in the main
groups as well as in the control one (Table 1).

Tom16,N\° 1, 2023
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Figures 1-4 represent the dynamics of the I0P level at
all follow-up periods. On diagrams, main characteristics
of random data at different points/ for different groups of
follow-up are shown (at the ends of vertical lines — min-
imal and maximal sampled values, in the center — mean
value, at the margin of the rectangle — standard devia-
tions from the mean index for an individual group).

Hypotensive success was estimated as a complete
one in the case of the 0P decrease lower than 22 mm
Hg without any I0P-lowering therapy, as a partial one —
with 10P-lowering therapy. As absence of success of the
surgical procedure, the absence of the I0P-lowering ef-
fect and a repeated surgical procedure at remote post-op
period were considered.

To the moment of the last visit, in the main group,
a complete I0P compensation was found in the sub-
group 1a in 80% of cases (20 eyes), in 1b — in 75%

Table 1. I0P values in studied subgroups at remote follow-up period (M + o, mm Hg)
Ta6nuua 1. 3HaueHUs BHYTPUINasHOro [aBfieHUs B UCCeyeMblX NOATpynnax B 0TAaNEHHbIE CPOKM HabniofeHus (M + o, MM pT. cT.)

Intraocular pressure, mm Hg

Group, number of eyes, n

baseline | after 1 month | after 6 months | after 12 months | after 24 months

Subgroup 1a, main group, 25 eyes 28.32 + 3.72 10.44 + 3.62 15.00 + 4.37 15.72 + 5.43 16.80 + 5.28

Subgroup 1b, main group, 28 eyes 28.71 £ 3.52 10.86 + 3.25 14.93 + 4.63 16.61 £5.13 17.21 £5.63

Subgroup 1c, main group, 29 eyes 27.34 + 4.20 10.93 £ 4.55 15.21 £ 3.97 16.34 + 4.84 17.72 £ 5.49

Control group 2, 27 eyes 29.37 + 448 8.89 +3.23 17.44 + 4.72 16.22 +5.23 18.22 +5.35
40.0 40.0
35.0 35.01
30.0 30.0
25.0 ¢ 25.0
20.0 | 20.0
15.0 1 15.0
10.0 10.0
5.0 5.0 1

Baseline 1 day 1 week | lmonth‘3month‘6month‘ Tyear 2years

Fig. 4. Dynamics of the intraocular pressure level at all follow-up
periods in the group of patients after sinustrabeculectomy modifi-
cation with the formation of grooves for the intramuscular fluid
outflow (subgroup 1a). The x-axis — endpoints of the study, the
y-axis — intraocular pressure level

Puc. 4. [lnHamvKa ypoBHA 0QTanbMOTOHyca BO BCE MepUOAbl Ha-
bnroaenus B rpynne y NauMeHToB nocne MoAndUKaLmm cuhycTpabe-
KyN3KTOMUK ¢ (popMMpOBaHMEM BOPO3AOK /151 OTTOKA BHYTPUMNa3-
HoM xmaKocTH (noarpynna 1a). Ocb abcumce — KOHTPOSbHbIE TOYKM
MUCCNeoBaHms, 0Cb OPAMHAT — YPOBEHb BHYTPUMNA3HOMO AaBneHue
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Baseline. 1 day Tweek Tmonth 3month 6 month 1 year ‘Zyears‘

Fig. 5. Dynamics of the intraocular pressure
level at all follow-up periods in the group of
patients after sinustrabeculectomy modification
with scleral flap twisting (subgroup 1b)

Puc. 5. [luHamuka ypoBHA odTanbMoTOHYyCa
BO BCe Nepuofbl HabnofeHns B rpynne y naum-
€HTOB Moc/e MOAUDUKALMM CUHYCTpabeKynaKTo-
MWK C NMEPEKPYTOM CKIIePanbHOro 1ockyTa (MoA-
rpynna 1b)
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40.0 40.0
35.0 350
30.0 300
25.0 25.0
20.0 20.0
15.0 15.0
10.0 10.0

5.0 5.0

0.0 0.0

Baseline 1day 1Tweek 1month 3month 6month 1year 2years

Fig. 6. Dynamics of the intraocular pressure level at all follow-up
periods in the group of patients after sinustrabeculectomy modifi-
cation with scleral flap stitching (subgroup 1c)

Puc. 6. [lnHamuKa ypoBHs 0)TanbMOTOHYCa BO BCe Mepuofbl Ha-
BriofieHns B rpynne y naumeHToB nocsie MoauduKaumm cuHyctpabe-
KyN3KTOMWUM C NPOLUMBAHWEM CKIEPabHOro fockyTa (nogrpynna 1c)

Baseline 1day 1Tweek 1month 3Imonth 6month 1year 2years

Fig. 7. Dynamics of the intraocular pressure level at all follow-
up periods in the group of patients after routine sinustrabecu-
lectomy (group 2)

Puc. 7. [lnHamuKa ypoBHsi oTanbMOTOHyCa BO BCe NEPUOAbLI Ha-
GriofleHns B rpynne y NaLMeHTOB NOC/E KIacCUYECKON CUHYCTpa-
bekynakTomMum (rpynna 2)

Table 2. Hypotensive efficacy of sinustrabeculectomy in patients of studied groups by the end of the follow-up period, n
Ta6nuua 2. MMnoteH3nBHas IQPEKTUBHOCTL CUHYCTPABEKYNIKTOMUM Y NaLMEHTOB UCCeAYeMbIX FPYNM K KOHLY CpoKa HabmioaeHus, n

Group | Complete success | Partial success | General success | Failure
Subgroup 1a, main group, 25 eyes 20 (80%) 4 (16%) 24 (96%) 1 (4%)
Subgroup 1b, main group, 28 eyes 21 (75%) 5 (18%) 26 (93%) 2 (7%)
Subgroup 1c, main group, 29 eyes 22 (76%) 6 (21%) 28 (96%) 1(3%)
Control group 2, 27 eyes 15 (55%) 8 (30%) 23 (85%) 4 (15%)
Table 3. Dynamics of visual acuity at various terms
Tabnuua 3. [IHaM1Ka 0CTPOTHI 3PEHNS B Pa3fIMUHbIE CPOKY

Group Before surgery In 6 months In 1 year In 2 years
Subgroup 1a, main group, 25 eyes 0.5+0.20 0.4+0.16 0.4+0.16 0.6 +0.20
Subgroup 1b, main group, 28 eyes 0.5+0.22 05+0.16 0.4 +0.15 0.6 +0.12
Subgroup 1c, main group, 29 eyes 0.5+0.15 0.4+0.16 0.3+0.16 0.6 +0.19
Control group 2, 27 eyes 05+0.16 0.4+0.16 0.4+0.16 0.5+0.22
p, significance level 1.0000 1.0000 1.0000 1.0000

of cases (21 eyes), in 1c — in 76% of cases (22 eyes);
partial compensation — in 16% of cases (4 eyes), 18% of
cases (5 eyes), and 21% of cases (6 eyes); no success —
in 4% of cases (1 eye), 7%of cases (2 eyes), and 3% of
cases (1 eye), respectively. In the control group (group 2),
a complete I0P-lowering success was noted in 55% of
cases (15 eyes); partial one — in 30% of cases (8 eyes);
no success — in 15% of cases (4 eyes) (Table 2).

The indices of central vision, kinetic and static perimetry
obtained during the follow-up period (24 months) are pre-
sented in tables 3, 4.

DOL https://doiorg/10.17816/0V2566/0

At visual acuity analysis, its amelioration in all groups
during the early post-op period was found, which could be
explained by indirect neuroprotection (Table 3).

The reason for visual acuity worsening at remote post-op
period was complicated cataract progression.

Summarized data of retinal tomography dynamics are
shown in the Table 5.

At the remote period, a small negative dynamics of Rim
area and Rim volume was noted.

Intra- and early post-op complications are presented in
the Table 6.
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Table 4. Dynamics of of static perimetry indices at various terms

Tom16,N\° 1, 2023

Tabnuua 4. [lHaMvKa nokasaTeneii CTaTMYecKon NepuMeTpum B pasfinuHble CPoKU

OdransMonoruiecKme Be4oMoCT/

Time point Before surgery In 6 months In 1 year In 2 years
Subgroup 1a -10.98 + 2.47 -9.88 +2.35 -9.24 +2.50 -9.62 +2.85
MD () Subgroup 1b -10.50 + 2.29 -9.71+2.06 -9.90 £ 2.56 -9.89 £2.20
Subgroup 1c -10.56 + 2.33 -10.31+£2.38 —10.45 £ 2.52 -10.36 + 2.07
Group 2 -11.12 £2.24 -10.50 + 2.22 -10.60 + 2.26 -10.69 + 2.04
Subgroup 1a 1073+ 2.14 10.09 + 2.46 9.82 £2.12 9.87+2.16
PSD (dB) Subgroup 1b 10.57 + 2.42 9.98 +2.33 10.08 + 2.55 10.07 £ 2.09
Subgroup Tc 10.76 + 2.17 10.41 £ 2.07 10.85 £ 2.14 10.59 + 2.07
Group 2 11.13+£2.29 10.78 + 2.21 10.82 £2.35 10.66 + 2.08
Table 5. Dynamics of retinal tomography indicators at various terms
Tabnuua 5. [luHaMuKa noKasaTtesen peTuHanbHoN ToMorpadum B pasinyHble CPOKM
Study time point Before surgery | In 6 months In 1 year In 2 years
Subgroup 1a 1.15+0.24 1.13 £ 0.24 1.09 £ 0.23 1.08 £ 0.22
Rim area, Subgroup 1h 1.15+0.22 1.13+0.21 1.11+0.22 1.10+£0.21
mm’ Subgroup 1c 1.14 £ 0.22 1.12 £ 0.21 1.11+0.20 1.09 + 0.28
Group 2 1.09 £ 0.30 0.10 £ 0.21 0.10 £ 0.21 1.08 £ 0.21
Subgroup 1a 1.16 £ 0.11 1.13 £ 0.14 1.10£0.19 1.10 £ 0.19
Rim volume, Subgroup 1b 1.12 £ 0.10 1.10 £ 0.13 0.97 £0.20 1.10 £ 0.19
mm’ Subgroup 1c 1.10£0.19 1.10£0.19 1.100.19 1.10£0.19
Group 2 0.18 £ 0.15 0.17+0.10 0.13+£0.1 1.10£0.19

Table 6. Intra- and postoperative complications, n
Tabnuua 6. MHTpa- 1 NocneonepaunoHHble OCTIOMHEHWS, N

Comeplications | Subgroup 1a | Subgroup 1b | Subgroup 1c |Group 2 (control group)

Intraoperative

Shallow anterior chamber 2 (8%) - 1 (3,4%) 2 (7,6%)

Necessity in extra closure - - - 1(3,7%)
Postoperative

Hyphema 1 (%) - 1 (3,4%) 2 (7,6%)

Ciliochoroidal detachment 1 (4%) 1(3,6%) - 3(11,1%)

Ciliochoroidal detachment, requiring

surgical treatment - - - 1(3,7%)

Total 4 (16%) 13,6%) 2 (6,8%) 9 (33,3%)

The total rate of post-op complications showed signifi-
cantly (p < 0.05) lower results after elaborated STE modifi-
cations — 4 (16%), 1 (3.6%), and 2 (6.8%) in groups 1a, 1b,
and 1c, respectively, than after a standard STE — 9 (33.3%)
in the group 2.

In the early post-op period, in 5 patients, there was
a shallow anterior chamber, its deepness restored during
2-5 days; there was no hyphema.
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DISCUSSION

In 1968, J.E. Cairns (Cambridge, Great Britain) de-
scribed a new fistulizing procedure — “trabeculectomy”.
The point was that the conjunctival flap was limbus-
based, further on, after the excision of the subconjunc-
tival tissue up to the sclera, the scleral flap was shaped
from the limbus being fornix-based. As next step,
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a fragment of the scleral deep layers was removed,
which included the trabeculum and the Schlemm’s canal.
Thereafter, the scleral flap was tightly fixed by several
interrupted sutures. It is highly likely that the significance
of the post-operative subconjunctival leakage was not
evaluated.

In 1970, P. Watson, the colleague of Cairns, proposed
his variant of trabeculectomy (90 cases) [10, 11]. There
were several differences revealed: the superficial scleral
flap was carved out as limbus-based one, its thickness
was 2/3 of the sclera. M.M. Krasnov also presented
his data on trabeculectomy modification’s performance
[12, 13]. In 1971, A.P. Nesterov coined the term “sinus-
trabeculectomy” (STE) and presented 100 consecutive
cases of its successful outcomes [14].

Nevertheless, at various terms after surgical treat-
ment, the decrease of the I0P-lowering effect was noted.
The reason for this are scarring processes of created in-
traocular fluid outflow pathways [15, 16]. Emphasis is
laid on factors, which could lead to an excessive scarring
of tissues. G. Brindley carried out an analysis of 591 pa-
tients (789 eyes) and draw a conclusion that patients of
younger age as well as people with concomitant diseas-
es, such as arterial hypertension and diabetes mellitus
have a high risk of postoperative scarring [17]. However,
in another study, no relationship between young age and
trabeculectomy results was found [18, 19]. Long-term
administration of local I0P-lowering medications has a
negative impact on the conjunctiva, and this leads to the
decrease of the effect of STE [20, 21]. One cannot forget
immunological factors the number of which are markers
of risk of an excessive scarring [22].

In cases when a risk of tissue scarring at the site
of surgery is expected, in the early postoperative pe-
riod, and sometimes intraoperatively, medications are
used: corticosteroids, cytostatics, collagenolytics. Cor-
ticosteroids act directly on fibroblasts, which are re-
sponsible for connective tissue formation [23]. Among
cytostatic medications, 5-fluorouracil and mitomycin C
are used [24-26]. But for cytostatics, a high risk of side
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Thus, we developed and patented new STE modifica-
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