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35309631 M1Jm3565 sgbolis.

3bGHM3GOIE0WO F9MMNINGES ©0535MO0-000TME MOl X AYBOL
dbmwmE 3 3530956330 ©sx0JLOME, 0bGHMIM3gMsEomwo 3-do,
bogm MO39 3oOmEgds O3 9Hmdo o6 ©IxR0JloMmgdMws. 64
35309630 93 M3gMH5300L OOML S 9OG 3MUBGMIYMIBF0MEISQ 5O

29O GdIMs (sbMoro 10, 11).
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3b®owo 10. 06GHMM39EM5(300 25O gd9d0L dmbsgdgdo
©05350B0-0003MEW Mol X530l Bbgsslibgs J39xamesgddo (p>0.05)

c 23 : '
XS 9] o] € C | c
©0535MB0-000M- | ) %,J > %Cg 8% S g g osle Y
=C S &g & e 8 g
QoeobxyaBo | € &Pl 2 (gR gl B2 2"%?6%;&
R C c
xp0Z0 (070 | € 2 ¢ 5 86’25 83 5 2E|CEE
— 2 m e < oA DS B D
1. 8560560 osdg@o
(n=22) 0 0 0 0 0 1
2. 56@GH9OH00
30396039b%os (n=26) 0 0 0 0 : !
3. 6039 553500905 0 1 0 0 0 0
(n=13)
4. 5HE39OMO 0 0 1 0 0 1
0553500900 (n=9)

3b®oo 11. 3mbEHoM3gMH30IE0 F9MMgdgd0L dmbsi9d9d0
©05350B0-0030 Mol X230l Lb3oalibgs J3gx 539000 (p=0.04)

. 2 c;;j
g &€ o 3
() [I= ) lom)
5 e Sg &
LogmbEMmem - A e | & EIRERS
X080 (n=70) sY| €S2 YE | o -
£S | O3 |YEX| 22| 3 3
- C ’é S| HE |l »D & &
€% | =c |88 S| 7 | o
— U G| wa & O n e
1. BodMosbo
©0509G0 (n=22) 0 0 0 0 0 0
2. 50F9M0wo
30390@9bbos (n=26) ! 0 2 0 0 0
3. @039 953500905 1 0 0 0 0 0
(n=13)
4. 56396000 0 0 0 0 0 0
Q0553500905 (n=9)
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BEAOGHOLEGH03NM®E LHOHIMBMS 3BEBHM3IOOFOMWO  J5MNYGdJOOL
3o6b3539053 X 3Bgd0L dobgz0m, MM, 0bGHMIM3gMSE0EOl
AbogLo LaMFIMbmgdol mby 59 dgdmbgzgzsdoa adswos (P=0.04).
B396 8096 Bodo®mgdmends chi-square — LEo@GHOLEG03MMTs SBooHdos
5Bg9bs MHM3 sO®EgMm  xamxdo  Lbgsslbgs  ss350gdol  mby
35(3096¢ 5 939X 3989 FmEOL 0GOIM3IMI(30990 5O )dIdOL
dbcmog 296Lbb3z53905 LEGHSGHOLE03MM© 60d3b9gwM3s60 6 ymazgows
(P>0.05) (gbGoo 12).

3500 12. 3563bgd0 5935093900l S OGHMIMIYMSE0I0
39OMgdgdol Chi-Square @gbiGol bGs@GobEo3MMo sbsgrobo

Asymp. Sig.
Value df (2-sided)
T 16.917° 18 529
Chi-Square ) ’
Likelihood Ratio 19.897 18 .339
Llnj‘iaf‘b.y‘@near 003 1 958
ssociation
N of Valid Cases 200

db9390Md0mM0  2odmbogzowo  Fgdmbggzoms I3 glicmdsdo
Y00 0Ym. 353096(3)gd0oL  58%-Fo ™m3gMozool gmeg Il
dbg39emdol Lodsbgowg 0.7 s6 dg@o oym, 36.5%-do 0.8-%Bg dg@o,
bowm 24%-do 0.9 56 1.0 oym. 0.3-Bg 050 dbgzgermdols
Lodsbgowyg dbmemE 15%-00 50060dbgdm©s, ™mMdEs gb dg9gao
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M39GILFows© 0bBHMS- 5 3MBGMIYMIBF0MEI0 QMM GOGO00)

0ym  353mf39Mwo s ™m39M5300L6  Mygbodg 3306580 domo

dmbs(3999003 MIXMBIBOIIMEs. dE0sbo 153330 33300

LodMoem 3mbBM3gMo30v90 30HDLo 0.67 ogm (gbMHogro 13).

3bcoo 13. Ibg3z9wmdol Lsdswm Lodsbgowg Lbgsalbgs
X3MNBJO0LS 5 J3IXBINRIOOL 35309639000 (P<0.01)

dbgggmdols | dbgozgurmdols
L53oem Bodsb- | Ladoem Lodsb- oemds
309 36939~ | 309 3MBGM- G309
MO30MWOE | 39MOE0YIO®
Lo3MbGHMMMM X av)R0 0.11 0.61 0.50
L3MAHOMEM XyIBO
(85g60560 ©0sdgEHOL 0.1 0.59 0.49
430X0:030)
L3MAHOMEN XpIBO
(50900 3039- 0.12 0.64 0.52
6bvoob J39x3080)
LO3MAOMLM XyIBO
(85d60560 ©0sdgEHOLS
o S EEEE T S 0.09 0.58 0.47
6H6%oob J39x80)
L53MGHOMEM XQMTB0
(00963bgd0 9935009~ 0.13 0.65 0.52
0900Lgob Ms30LvYTBs0)
Q©0535Mmd0L XG0 0.09 0.66 0.57
0535000l XQMB0
(85g60560 ©0sdgEHOL 0.05 0.62 0.57
430X0:030)
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0535000l XQMRB0
(503900 3039-
HG96%00b J30x3080)

0.13

0.7

0.57

0535000l XQMR0
(85960560 ©0509EHOLY

5 3OEgH0MEo 3039-
HG95%00b J30x3080)

0.02

0.6

0.58

0535000l XyMR0 (mo-
6Ibgd0 53500909~
0006 M530Lv98wO)

0.05

0.7

©0535(00-00dMEM-
@0l X3IBO

0.10

0.68

0.58

Q0535000-0IMM0l
X39930 (d5JM0sbo os-
5900 J3gx>0B0)

0.11

0.72

0.61

0535010l X3RO
(56@9OH0Mo 3039-
HG95%00b J30x3080)

0.07

0.68

0.61

0535000l XQMR30

(85d60560 ©0sdgEHOLS
5 3OEgMH0Mwo 3039-
6G95%00b J30X3080)

0.12

0.63

0.51

0535000l XyMR0 (Mo-
63b9d0 53500909~
00006 M530LvYBWO)

0.19

0.83

0.64

Lo3MbGHOMEM X ymRTo Lsdrsem 3mbiEMm3gMsE0Ewo Ibg39wmdols
Lodobgowg 0.61- 9902960 (3609M39Mo30msb dgsmgdom 0.5
0 59dx™dILGOE0) (bMowo 13). Lo3mbGHOHM®W™m Yawaol od
3530963Hg0mob OMIgdLsz M3 3039MGHIEB0s s M3 TogMosbo
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©O05093BH0 9O Jmbs, Lsdwowrm Ibg39W™MdOL  3MHYM3IMI(30vIE0
Lodobgowg 0.13-0l, bomwm 3mbEGHm3gMogorwo 0.65-0b GHmemo ogm.
3560560 ©0sd9E0L d9dmbgzg35d0 3mbEGM3geoEomwo 30bLo 0.49,
b 56OGHIM00 3039603 gbbool IJmbg 3530963 gd0L 30bsw Mo
3o9mbogoeo  0.57 oym, 85gMm0osbo  ©osdgBHoLs s 9MGHIMOMWO
303963H96%ool ghmOmMws dgmby 35309637000 - 0.58 (3bMHowo
13). 39653006 @MOHML 25O gdge 35:3096¢9ddo Ibgw39emdols
Lodmoenm Lodsbgzowyg 0.65-b MEHMEEYdMEs. doboligdMo Lbgmeols
36MHMEoxlol dJmby 3530963 gddo 0.5-L, {obs Lo3bols ogohtrmzgdols
d9dmbggzsdo 0.5-, 0Mobol 3OHMWoxkglol O™l - 0.6, GJmzsbol
063HM5M3gMH530Ms© ©sboL3wolO™L - 0.5, B9MHIO FOLOEO
Lobbegbol 99dmbggzsdo 0.4, bomwm 0b@Gmom3gmosomwo dombol
d90mbg935d0 0.5 (gbOoo 14).

3b®oo 14. 3bg39w™Md0m0 458mbog5¢0 06EGMmIM39MHOE0Io
39O 9d9d0L dobgzom (P<0.01)

ab -

Obgsgemdol Bobolig%qb’@m

bbab@;; oagb_— Lodobgowng (33090

3OL2 9JN0) 3G M39M30-

OE0ILOQ O

Lo3MBEHMMEM X QB0 0.11 0.61 0.50
39O GIGO 0.11 0.65 0.54
doboligd®mo bgmerol 0.2 05 0.3
3OMEORLO
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§obs Logbol

©3505GME00s 0.08 0.5 0.42
3IOSO A5MLOL 013 06 0.47
3O OsRLO ’ ’ ’
Jm3z560L sboligans 0.1 0.5 0.4
BIOMO0 A5MLOSD

Solibancgbs 0.1 0.4 0.3
0630503965300 008 05 0.42
dombo ’ ’ ’
0535000l XQMR0 0.09 0.66 0.57
2399MH Y GOIE0 0.11 0.68 0.56
dobolbigd®mo Lbgmerols 0.01 06 059
3O sRLO ’ ' '
§obs Lozbols

©3305Gmg0Bs 0 0.3 0.3
BYO3Q0 p36OLob N/A N/A N/A
36O sRLO

6Jm3560L oboligans 0.01 0.65 0.64
BIOS0 25MLOSD

Bolbengbs 0.03 0.8 0.77
0b@®m396M30990 N/A N/A N/A
dombo

©03357B0- 0.10 0.68 0.58
009MMEOol XyMR0

239)MH Y GdIE0 0.1 0.71 0.61
doboligd®mo Lbgmeols N/A N/A N/A
36Moxzlo

§obs Logzbol

©@5305GmggBs 0.07 0.3 0.23
BIOIO QOO 0.08 05 0.42
3GORLO ' ' '
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Jm3560L @sboligams N/A N/A N/A
BIOQ0 3OLORI N/A N/A N/A
Lolbargbs

0b@®5m396M5(3099w0 N/A N/A N/A
dombo

3mbGM39MOE0MEO® oM gdge  35309639ddo  dbgzgenm-
oL LodMowm Lodsbgowyg 0.7-, GJmzs60L sbolgeol ddmby
353096390380 0.35-b, 3mbEH™M39MH30I0 MBModm3039ME96%ools
d90obgg3sdo  0.61-L MAHMWOYIMEs.  3530963HJOL,  OMIWYGOLSE3
503 0bGMmo- o O3 3MBEAHM3IMIFOWO  FIMMYIENGIJOO M
3969305Msm, Ibg39wMmdoL Lodsbgzowg Lsdwyswm 0.7 Jmbosm,
bogm oo 30Lsg OHmymeE 0bGGo-, 5939 3MLEBHM3YM30E0
39600993900 3§mbso - 0.5. Ibg39wmdoL Lodsbzowol Lsdswm
9mbs3999%0 (35039 96 MOl 3sdMYMGBoEo  30bEHM3IOE0IE0
390G9gd0Ls 5 3530l 30LEHMO J983930L Jmbg 35309639000,
596 Ibg39mdol Lodsbgzowg M3gMsE00EsE dgm®g 56 dglisdy
©O9L 9m(dgd™ms, bmem s0bodbmwo QsONMWgd o0 MBOM
33056 300560 90MS, ML 4593 obobo IbgO39WMdsBY gog3wgbsl
396 sbnbbab (sbMowro 15).
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3b®owo 15. 3bg39w™Md000 458mbo35e0 3MBEHM3GMHOEFOIO

39O gdgd0L dobgzom (P<0.01)

db939wmdoL | Ibgz9w™mdol

Lodogom Lodob- | Ladsgem Lodsb- oo

309 360939~ | 309 3L M- G309

MEOYWIQ | 39OEOYLOQ

Lo3MBEHMMEM X Q)B0 0.11 0.61 0.50
2399900 GdIE0 0.1 0.7 0.6
6Jm3560L oboligars 0.18 0.35 0.17
®3965300L 9999y
9L ™35 ds (6930 0.06 0.61 0.55
>24 mmHg
0535000l XQMR30 0.09 0.66 0.57
2399MH Y 9dIE0 0.08 0.73 0.65
6Jm3560L oboligams 0.18 0.35 0.17
™3965300L 99909
9L ™35 ds (6930 0.18 0.40 0.22
>24 mmHg
Q033268020000 0.10 0.68 058
w@ob X530
39)MH MY GOIE0 0.11 0.74 0.63
6Jm3560L sboligams 0.1 0.23 0.25
™3965300L 99009
9L ™35 ds 6935 0.1 0.5 0.4
>24 mmHg

©05356Md0L  x3Mxzdo Ibgz9wmdol Lsdmsm bodsbgowyg ™m3g-
o300l 3gmeg gl 0.66 ogm. 03 353096@gd06, GMEgdLsSS
0563b9d0 99350 56 3JMmbom, Lsdwsem dbgggermds 0.70
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(369m396530ws 0.05), ©osdg@ol dJmbg 35309639000 0.62,
30396039bbools dJmbg 35309639080 0.70, bmm ©0sd9GHoLs ©s
3039639600l 9gH O™ dJmbg 353096& 9030 0.6 F9o09bs.
©0535Md0L X2IROL 0bFHMIMIIMIGFOMWIQ AIMOMEGOI 35(30-
9539030 m3965300L 89m©g gL LsdMsEm Ibg39Emdol Lods-
bgowyg 0.68-bL GHmwo ogm. dobobgdMo ULbgmwol dJmby 3sgo-
969080  dbg39wmdol  Lodsbgzowyg 0.6-U Fgoygbs.  fobo
15360L s30(MmM39d0L Tgdmbggzsdo gl dmbszgdo 0.3 oym, bmerm
®Jm3z560L  ©sboligerols Jgdmbgzgzsdo 0.65. 3mbGHM3gMHOE0MWSE
39O GdI0 353096Ggd0l Bodmowm dbg3z9wmds 0.73 ogm.
3mbEM39M530wo  MJm3zs60L  ©sboligerol  dJmby  353096¢)gd0
0.35-1 509§9300696. 08 3530963900l LsdMsem 30DMBo, MMIGOLSE3
39653006 24 Lssomdo 24mmHg-bg dowowo (6935 Jmbosm,
0.4-L 9950099bs.  3530963HOL, OMAWIOLs3 9OG 0BG~ s
M3 3mLEAM3YMOGONWO  QIOMMYDJO0 56 2ob30mMEIm,
dbg39wmdol Lodsbgowyg Lbsdswm 0.74 Jmboosm, bmem dosm
30L53 MMaMOE 0bGGMs-, 939 3MLEGHM3YMIGONIWO oOMEDJdO
Jmboosom - 0.3.

©0535M00-0dMEMol  ¥3Mxgdo  Lodwmowem  dbgzgwmdol
Lodsbgowg 0.68 ogm. xamx30lL 00 35309D6FJOMb HMIWgdLsg O3
303903bBos s 93 FogdM0sbo ©osdgGHO 96 Jmbs, Lodwmowm
dbg39emdol Lodsbgzowg sggg 0.83 — ol BHmo oym. FogdMosbo
050930, 30DMOEMEO Qsdmbogswo 0.72-l, bowmm s6OHEHIMHOMwo
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303960@&9bbools dJmbg 353096@gd0l 0.68-U F9500a9bs, TogdMosbo

©05093H0LS s IMGHIMOMwo  3039M3HIBEDoOL  9OOOOHMIWOE
dJmbg  353096@9dd0 byl ™dol  Lodsbgowrg  0.63  oym.
06@®5M39MH530MWO©  QOMMNIGdIJ 353096300 Mm39Mo300b
99m6Mg  ©Eqgb  LsdMowm  30HMbo  0.71,  3MBEGHM3YMHOFOIWOE
39O MEgd9E 35309639080 0.72, bmwm Gomymeda 0b@®ms-s19g39
3LAHM3IOIBF0MWOQ  FONODMMGOIE 3530906390830  0.74  oym.
00 35309639056, MHMIAWGOLs3 Mm39Ms300L MM Hobs Lozsbo
©30(iMM3om, Losdmsem 30MLbo 0.3 ogm, bmem  ggMHso
3°OLOL  3OMEHLxlol  Fgdmbggzsdo - 0.5. 3MbEGHM39MHOE0IWOE
MJmg560L sboligrols dgdmbggzsdo Lodwmom 30Bwmlo 0.23 oym,
b 3530963900056, HMBwgdlss 89meg @l dmds@gdao §bg3s
Jmbosm, 3bg39wmdol bsdrserm bodsbgowmq 0.5 ogm.

LEHOGHOLEGH03MMs© 603369 m3zs60 bbgomds osgoduboMos dbgo-
39mdol Lodobgz0eggdL Jm®mOL Lbgssbbgs xamx3gddo (P=0.001),
31939 LBEAIGHOGH03Ms© 8b0d3bgermzsbo ogm Lbgomds 3mbiGm3g-
(o307 3Hg339w™dol Lodsbz0wgl Mol 3MbGM3gMHE0Eo
390090930l dBG0353, 39MIM, 3530963HIO0Mb, OHMEYGdMbs3
Jm3565 @060, m3gMEo0sb  dgmeg gl dbg3zgE™mds
Q050 0gm 5 oblbgeggds 90 s Lb3s oM gdgdol ddmby
35309630l JmM0olL  LEGHOGHOLEIMMs©  F60d3bgwm3zsbo  ogm
(P<0.001), Ubgs 25600wgdqd0l  ddmbg 3530963 gdd0  dbgo-
390mdol  3MBEGM3gMHs30Mo  bodsbgzowyg  LEHSGHOLG03MNMI© 56
3°6Lb353090Ms (bMowo 16).
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3b®owo 16. Ibg3z9wmdol Lodsbzowo LEsEHOLEG03MOO sbserobo

Lbgoolibgs 3mliEGM39Mmo30eo dommvegdqdols dJmby 353096¢9dd0

Dependent Variable: VA-postop

Mean 95% Confidence
mpoc | gypoc | Dife | A g Lowirr‘tewﬁpper
S)) Bound | Bound
1 46507 | .04308 .000 3411 .5891
5 2 .05793 | .09405 .990 -.2128 .3287
3 .09126 | .07725 .845 -.1311 3136
4 24126 | .10828 .230 -.0704 .5529
0 -.46507" | .04308 .000 -.5891 -.3411
" 2 -.40714" | .10139 .001 -.6990 | -.1153
3 -.37381" | .08603 .000 -.6215 | -.1262
4 -.22381 | .11471 .375 -.5540 .1064
0 -.05793 | .09405 .990 -.3287 2128
, 1 40714 | .10139 .001 1153 .6990
3 .03333 | .11997 1.000 -.3120 .3787
c@) 4 18333 | .14195 .789 -.2253 .5919
> 0 -.09126 | .07725 .845 -.3136 1311
é : 1 .37381" | .08603 .000 1262 .6215
2 -.03333 | .11997 1.000 -.3787 3120
4 15000 | .13142 .863 -.2283 .5283
0 -.24126 | .10828 .230 -.5529 .0704
1 22381 | .11471 .375 -.1064 .5540
: 2 -.18333 | .14195 .789 -.5919 .2253
3 -.15000 | .13142 .863 -.5283 .2283
0 -.25793 | .13222 .375 -.6385 1227
1 20714 | .13753 .661 -.1887 .6030
7 2 -.20000 | .16095 .815 -.6633 2633
3 -.16667 | .15175 .882 -.6035 2701
4 -.01667 | .16966 1.000 -.5050 4717
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1 .46507" | .04308 .000 .3202 .6099
2 .05793 | .09405 .996 -.2583 3741
0 3 09126 | .07725 .924 -.1685 .3510
4 24126 | .10828 423 -.1228 .6053
7 25793 | .13222 579 -.1866 7024
0 -.46507" | .04308 .000 -.6099 | -.3202
q 2 -.40714 | .10139 .008 -.7480 | -.0663
3 -.37381" | .08603 .003 -.6631 -.0846
4 -.22381 | .11471 .579 -.6095 .1619
& 0 -.05793 | .09405 .996 -.3741 .2583
% 9 1 40714 | .10139 .008 .0663 .7480
e 3 03333 | .11997 1.000 -.3700 .4367
4 18333 | .14195 .892 -.2939 .6606
0 -.09126 | .07725 .924 -.3510 .1685
3 1 37381 | .08603 .003 .0846 .6631
2 -.03333 | .11997 1.000 -.4367 .3700
4 .15000 | .13142 .934 -.2918 .5918
0 -.24126 | .10828 423 -.6053 1228
4 1 22381 | 11471 .579 -.1619 .6095
2 -.18333 | .14195 .892 -.6606 .2939
3 -.15000 | .13142 .934 -.5918 2918
I - g0ogeydywo
1 - 6dm3560l sbobgwms
1 - 3mb@m3g6mo30meo M390@0
2 - 3m3s539deo mgzserdos (bg3s
3 - 053790l gob@mo 9993900




M3965300L 9903 3530963900  2oom©bgb Mgy
39639gmEgdom  3mBLEHMWEHIE309BL.  SBEFgH  Fomsbl  m3zserol
Jbm30qd0L bowmo ©EsH0sbgds 96 50gbodbgdms, bmerm od
353096390m5b, MHMAYdLOE Mgm3560L sbolgws 50gbodbgdmom,
d59©039™ds 096D MIXMIGLYdMEs.  3MVBEGHM3GMEF0IO
©39030L 0930500 Jg8mb393980 3953006 M8Ybody ®gdo
30005M90MEs, beagrm 35379wob 30LEGHMGmO 9993900 — M58gb0dY
33065d0.
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©obgznlos

539&9DM30©0  39MdMO360MIBIL J50b30d0MdGE Bodroegdsls
0o0mMo@abl s ol M350 ©9350gdOL  LbHI3MEBs M
399009gbgds.  LoLGYIMMO  53500YOGO0EID ol A9FM0Ygbgd9b
06@ 5360560500 3039MFHgbBools  ©@s Mol 395G0LMdOL
bb3oslb3s 303900l MM, MBMITMEMYONE 3Mod@03s80 30
dobo sB0d3b60L B3z9bgds s 3MTos (BHM3035¢IMHO  ©Osdmdlol,
96 ©0535MBOL m®dom). dolo LoLEJINGOO 25dmygbgds Fgbsdwms,
053530060900 0gmb 9e9dEGHOHMEOEHJO0L OLISESBLM, 39Mdm©
Bo@Momdols s 39¢0dol 396358006, F9EdMEO 530MBMD
5 0003090 3963930l oaMM3z9dsLbmb. LHimGmgw sdoEmad dobo
5600365 49bsbMmA039dmw 39ML39JE035d0 Jseomdols 9993390
9900035996& 900 256939 4505OMEGOME0 56 SGOU.

96535000 3309355 BoBHMGdM0 539EOBMEsToEOL OMEDBY 393~
5gdBHob 3mBEGM39MOE0ME0 oMM gdqdol 360939530530, MBS
1532903 06GHMIM3GMIEFONI FIMIEGdgdL 33¢093900L FbME MO
dgotg ®5mEgbmds vy dgobffogeros. F5¢003d5 s  929M35¢0ds
30639000  508M3Bobgl  539BHBMEsdoEolL  5@dobolBMmoMgdol
d60d3bgemmgsbo Mmoo  doboligdMo  Lbgmeol  3GHmEsxbol
361939630580. 8330569800, 856050 s 3gowds ©ssli33bgL, M™a
53935BMsdoEol  35dMmYygbgdsd  Tgboderms,  3MLGHM3YMI(30vIE0
0350d0s 6935 ©099390mMb, 53530MOMMMO® 539EOBME5TOEOM
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65931665090 35309639080 09369 B 0gm doboligdMo Lby-
Mol 3OHMEoxbol Lobdo®mys. gb 8990, 396 Bga30dwos Bogmags-
WM, OMamO3 B39b0 33e0g30L LEMEYgMBOL gMmMY35M0 LodrsEgds,
3065056 B396 F0ge Bo@IMGOMWO  Mm39M(3090056 FJoboligdMo
LbgMeol  3OmEsxlo dbmwmnE 9oOHm, LsgmbGHOmmm  xymaol
353096330 250m3w0b@s, B3 LEIGOLEH03MMs© Lsbm ©slizzbol
393909001 15dv)oegdsls o6 §35d¢g3l. 5Fo3OOMLIMS, WMYOILIOO
04690m@s  98Mma39md3s 39600, Mmd  dobobgdmo  Lbgmerol
3OMWOIRLO 965 3609Fg035305D9, 90539  39G9MOIBHOL  BHo3by,
dol bseolbby s JoOrmeaomwo Ggdbozol LOEYmTBogdsBHY
MROES  sIM3009dwo. B30l Fgdmbggzsdo  yzgms ™m3gMeEos
9000 JoOreyol doge ogm Bo@sMmgdwo, bomem Bgdmowbodber
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Introduction

Significance of the issue

Cataract is one of the leading causes of vision impairment. At the same
time, with population aging and refining of the diagnostics methods, in the
developed countries, drastic growth of cataract diagnosing cases can be seen

as well.

In the population aged over 75, percentage of this disease has increased from

15.5% to 45.9%; though, doubling of this figure is expected by year 2025.

Thus, cataract is a phenomenon characteristic for the elderly age and average
age of patients subjected to cataract surgery is over 70. While in the elderly
age clouding of the lens is a physiological process, in the young people

cataract can be manifestation of numerous systemic pathologies.

In elderly age, the cataract is accompanies with wide range of comorbidities.
Among them particular attention should be paid to arterial hypertension
(AHT). Diabetes mellitus (DM), angina pectoris and various genetic diseases

play significant role as well.

Techniques of cataract phacoemulsification and substitution of the clouded
lens with the artificial one, regarded for 60 years as the innovative method
of treatment, was first offered by Kelman. Further the techniques were
further developed and refined. Equipment and tools for cataract surgery were

improved as well. Currently, cataract surgery comprises about 60-70% of
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total ophthalmological surgical operations and in the developed countries
it is at one of the first places among surgical operations on humans, both in
males and females. Such success is due to substantial improvement of visual
acuity and other functions. It should be noted that in addition to improvement
of visual acuity, cataract phacoemulsification is currently regarded as a
surgical procedure reducing intraocular pressure, as relatively small size of
the artificial lens simplifies circulation of the aqueous fluid in anterior and
posterior chambers, reduces the flow turbulence and risk of iris compression.
Such hypotensive effect is highly correlated with safe course of the surgical
operation without any complications. And the main determining factors of the

latter include stable intraocular pressure (IOP) and absence of fluctuations.

On the other hand, the main IOP determinants are as follows: initial IOP,
intensity of the fluid flow into the eye (that heavily depends on the height
of the irrigation bottle) and volume of fluid displacement. High IOP at a
time of surgery is one of the key risk factors of corneal endothelium
injury. Endothelium, in turn, by adenosine triphosphatase action of its cells
membrane pumps, prevents entry of excessive fluid into the corneal stroma
and damage of this layer causes post-surgical corneal edema. We should also
bear in mind the IOP impact on intraocular, and more precisely, ophthalmic
nerve microcirculation, as without timely recovery, nerve injury process can

become irreversible.

Ophthalmologists and especially the eye surgeons are well aware that

intra-operatively high intraocular pressure is highly correlated with arterial
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hypertension. Moreover, administration of hypotensive remedies causes

simultaneously IOP reduction, guaranteeing safe completion of the operation.

Regarding all above, it would be reasonable to offer that adequate pre-
and intra-operative IOP is the most significant factor positively impacting
normal and safe course of cataract phacoemulsification and post-surgical

rehabilitation period.

Research Goal

Main goal of the research was IOP measurement at different stages of cataract
phacoemulsification, assessment of per- and post-operative IOP fluctuations
on incidence of various complications of phacoemulsification, sich as intra-
operative myosis, iris bleeding, vitreous body prolapse, anterior chamber
narrowing and corneal clouding and based on the above, development of
proper phacoemulsification algorithm that would contribute to safe cataract

phacoemulsification and prevention of intra- and postsurgical complications.

Research Objectives
1. Measurement of arterial blood pressure, hemodynamic parameters
and IOP changes at different stages of phacoemulsification.

2. Determination of the opportunities of cataract phacoemulsification
intra-operative complications prevention by means of premedication

with carbonic anhydrase inhibitor acetazolamide (diacarb).
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Determination of the opportunities of cataract phacoemulsification
intra-operative complications prevention by combined method
including premedication with carbonic anhydrase inhibitor

acetazolamide (diacarb) and non-selective beta blocker timolol.

Identification of the proposed post-surgical safe IOP values.

Scientific Novelty of the Work

On the basis of measurements of arterial blood pressure,
hemodynamic parameters and IOP changes at various stages of
phacoemulsification, combine method of premedication with
carbonic anhydrase inhibitor - diacab and non-selective beta blocker

— timolol.

With high statistical significance close correlation between IOP
elevation and its determinant arterial blood pressure elevation was

confirmed at different stages of phacoemulsification.

Key Provisions

Conducted studies confirmed IOP fluctuations at different stages of

cataract phacoemulsification.

High correlation between IOP elevation and hemodynamic
parameters — diastolic and particularly systolic blood pressure was

evidenced.



e Carbonic anhydrase inhibitor, diacarb (acetazolamide) positively
contributes to prevention of cataract phacoemulsification
complications.

e Premedication with carbonic anhydrase inhibitor, diacarb + non-
selective beta-blocker tumolol provides better effect for prevention
of phacoemulsification complications prevention than single-agent

premedication.

Practical Value of the Work

In case of premedication with carbonic anhydrase inhibitor, diacarb and non-
selective beta-blocker tumolol there was indicated reduction of incidence of
intra-operative complications of cataract phacoemulsification, contributing
to safe surgery and prompt completion, providing favorable conditions for

short rehabilitation period.

All above contributes to better life quality, cost-effectiveness of cataract
phacoemulsification and, most importantly, reduces the degree of stress

caused to the patient by surgery.

Approbation of the Work

Approbation of the work was conducted on 22 December 2021, at conference

hall of Javrishvili Eye Clinic Oftalmij.

Dissertation materials and results were presented:
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1. Changes of IOP and blood pressure at different stages of
phacoemulsification and their impact on intra-operative
complications.

2. Role of diacarb and diacarb-timolol premedication in prevention
of intra-operative complications of cataract surgery, Javrishvili Eye
Clini Oftalmij 18.11.2021

Contents of the articles and presentations dealing with the research fully

reflect the substance of the dissertation work and its outcomes.

Structure and Size of the Dissertation Work

Dissertation includes 8 chapters: introduction, literature overview, materials
and methods, research results, discussion, conclusions, recommendations,

list of references.

The work includes 115 pages; it is illustrated with 5 diagrams and 16 tables.

List of references includes 172 sources.

Materials and methods

We have planned case-control, prospective, non-randomized research. It
implied involvement of 200 patients with the senile cataract, with about
half of them in control group; 30 patients received single dose of carbonic
anhydrase inhibitor diacarb (acetazolamide), one day before surgery and
other 70 patients, in addition to the above mentioned acetazolamide, received

single dose of topical timolol (beta blocker) few hours before surgery.
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The criteria for inclusion into the research were as follows:
1. Senile cataract of any type;

2. Age between 40 and 95 years.

And exclusion criteria included:

1. Eyesight in one eye only (absence of the eyesight in the other eye);

2. Traumatic cataract (as interpretation of intraocular pressure data in
the patients with traumatic cataract can be inaccurate and difficult);

3. All types of glaucoma;

4. Chronic ocular pathologies;

5. Clinically significant arrhythmias,

Each of the patients have given prior consent to participation in the research
and confirmed this by signature of the relevant document. The patients have
also given informed consent on surgical intervention. Each of the patients
was subjected to complete ophthalmological examination and general history

was drawn up for each of them, to exclude the above pathologies.

At each pre-surgery visit eye biomicroscopy was conducted (visual
examination of the eye surface and anterior segment with slit lamp
biomicroscopy), to examine such parameters of eye function, as vision acuity,
intraocular pressure, refractometry, keratometry and if lens transparency

allowed, condition of fundus was examined as well (fundoscopy).

Refraction power of the artificial lens to be used for the patient was measured

by two methods. First of them included measurement of the refraction power
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required for the patient based on eye length data obtained by keratometry
and ultrasound, via refracto-keratometry. The other method implied study by
the state of art equipment IOL Master 700, with all algorithms and formulas

required for calculations of the lens.

In addition, on the day of surgery or the day before it, as specified in cataract
management protocol, to exclude arrhythmias in the patients (and if required,
postponing f the operation), the electrocardiogram (ECG) was conducted.
30-60 minutes before surgery the patients received single sublingual dose
of benzodiazepines (diazepam). Treatment of all patients included cataract
phacoemulsification and implantation of artificial lens into the posterior
chamber, in compliance with standard protocol and included the following
stages:
e Instillation of single or double (as required) dose of medicine with
mydriatic (pupil dilating) effect;
e Patient’s eye anesthesia with topical anesthetics (allowing multiple
administration in the course of surgery);
e  Sterilization of the surgery area;
e Fixing of the eyelid in open condition with blepharostat
(speculum);
e  Making main, 2.75 mm incision of peripheral cornea on the meridian
corresponding to 12 hours;

e 1.1 mm paracenteses on the meridians corresponding to 3 and 9

hours;
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In the event of mature cataract, staining of the anterior capsule with

specific stain trypan blue for better visualization;

Injection of viscoelastic into the anterior chamber, to prevent its

collapse;

Central, 5-6 mm diameter capsulorexis (incision of the central part

of the capsule);

Hydro dissection (dividing of the lens from the capsule by means of

the salt solution);

Hydro delineation (separating of the lens nucleus and cortex, also

by means of saline);

Ultrasonic sculpting of the clouded lens (phacoemulsification) and
its aspiration;

Removal of the remained lens masses from the posterior chamber
by aspiration-irrigation method;

Implantation of artificial lens into the posterior chamber with
injector and its fixation in proper position;

Removal of viscoelastic from the anterior chamber, by irrigation-
aspiration;

Hermetic occlusion of the corneal incisions and paracenteses;
Instillation of the single dose of antibiotic;

Fixation of the treated eye in closed position with sterile bandage.

All measurements were conducted at all stages of cataract surgery.
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All operations were peribulbar, with local anesthesia. Only one surgeon
participated in the study and IOP was measured at different stages of the
procedure by his assistant. Diastolic and systolic pressures measurements

was the nurse’s duty.

All operations were conducted by phacoemulsification instrument Stelaris

(manufacturer: Bausch &amp:Lomb).

Incision size was 2.75 mm and it was made on the meridian corresponding to
12 hours while paracenteses were 1.1 mm and their meridians corresponded
to 3 and 9 hours. For the surgery the irrigation-aspiration system and
phacoemulsification instruments were used. Height of the irrigation bottle
was 90-100 cm. In the most cases the viscoelastic used was DuoVisc and the

surgical technique included rapid chopping of the clouded lens.

Periodically the patients were subjected to IOP and arterial pressure

measurements.
For each patient, 5 measurements of arterial pressure were conducted:
1. Two weeks before surgery;
2. On the surgery day, before instillation of mydriatics;
3. At the anesthesia department before operation;
4. Intra-operatively;

5. In 30 minutes after completion of the operation.

IOP was measured in supine position, after treatment of the area for surgery.
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For this, sterile electronic aplanatic tonometer Tono-pen XL (Reichard/

Medtronic) was used.

In all patients IOP was measured at the following stages:

1.

Before operation;

After filling of anterior chamber with viscoelastic;
After hydro-dissection;

At a time of phacoemulsification;

At a time of irrigation-aspiration;

At a time of IOL implantation;

At a time of viscoelastic removal;

Upon completion of the operation.

In addition, in the course of operation, assessment and mandatory focusing

was provided not only on IOP but also on such complications as:

L.

Vitreous body prolapse;
Anterior chamber narrowing;
Iris prolapse;

Iris bleeding;

Intra-operative myosis;

Corneal clouding.

In case of detecting of any complication, the surgeon provided immediate

response in accordance with protocol. In particular:
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e In case of posterior capsule rupture and vitreous body prolapse,
anterior or pars plana vitrectomy;

e Incase of iris prolapse, miostat (pupil constrictor) was used and the
iris recovered mechanically;

e At a time of corneal clouding the fluid was let out of the anterior
chamber to rapidly reduce the pressure and in rare cases it was
required to inject dexason into the anterior chamber;

e In case of capsule rupture, the lens was implanted into sulcus. In the

event of bag weakness, the surgeon implanted intra-capsular arc.
e Incase of full injury of the capsule, [OL was attached intrasclerally.
e In case of intra-operative myosis, initially medication was applied
and in the event of its ineffectiveness, there were used the retractors.
e In the event of iris bleeding, pressure control and administration of

anti-bleeding medications was necessary.

Observations over the patients were conducted both, in the course of surgery
and in post-operation period. Each of the patients received standard post-
surgical treatment with antibiotics and steroids. After surgery, the patients
were observed for one or two hours. In particular, their general condition
was assessed and in one or two hours after the surgery the eye bandage was
removed, treated anterior chamber was visually examined, vision acuity and
pressure were examined and the first doze of post-surgical antibiotic was

prescribed. Post-surgical rehabilitation period included administration of
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antibiotics, steroids and artificial tears and lasted for four weeks. The doses
were the highest during the first week and gradually reduced during the

following weeks.

Standard post-surgery visits were appointed on the day following the surgery,
in one week after the surgery and in one month after the surgery and included
assessment of general condition of the visual organ, vision acuity and [OP.
The patients were instructed to receive systemic analgesics in the event of
eye or head ache and in case of their ineffectiveness or in case of the other

side effects — immediately apply to eye clinic.

The post-operative visits included also monitoring of such complications
related to the surgery, as corneal clouding and edema, uveitis, inflammations,
detachment of retina and cyst edema; IOP measurement. In case of post-
surgical complications, their management was provided according to the

following principles:
e To treat corneal clouding, the hypertonic solution and steroids were
administered;

e In case of IOP elevation the steroids were substituted with anti-
inflammation non-steroid medicines. And if this method was

ineffective, hypotension medication was prescribed.
e Incase ofuveitis, there are indicated topical steroids and mydriatics;

e Incase of macule cystic edema, intra-vitreal injection of anti-VEGF

preparations was provided.

e Detachment of retina requires vitrectomy and silicon injection.
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Analysis of the obtained data

At the first stage the collected quantitative and qualitative data were coded

for statistical analysis.
Final quantitative database was developed.

Statistical analysis of the IOP data was conducted in all groups — control,
diacarb and diacarb-timolol premedication groups. The types of intra- and
post-operational complications and their severity were assessed in all three
groups. The visual outcomes were compared and analyzed by various
comorbidities and intra- and post-operative complications. The mentioned
groups were compared with one another and descriptive and analytical

statistics methods were applied for analysis.

Averages of the measurable parameters (continuous variables) of two groups
were compared by student t-test. Continuous variables for more than two
groups were compared by One Way ANOVA test, additional analysis by
applying Scheffe da Tukey post-hoc tests. Comparison of the categorical
variables was provided by means of Chi-square test. Software for data
analysis included the SPSSStatistics and Microsoft Excel. In decision-making
process we applied criteria p&lt;0.05, a=0.05, hence, the differences where p

was less than 0.05, were regarded as statistically reliable / significant.
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Results

After all patients were involved into the studies, there was found that average
age of the patients was 72 years. In the control group the patients’ age ranged
from 59 to 84, in diacarb group — from 57 to 84 and in diacarb-timolol group
—57-81. Control group included 61 females and 29 males; diacarb group — 19
females and 11males and combined therapy group included 40 females and
30 males. 80% of the patients suffered from various degrees of hypertension,
though it should be noted that each of them regulated their BP by systemic
treatment and this had not impact on the course of cataract surgery. 403 of the
patients had diabetes, though glucose levels in blood was also subjected to
strict control. The patients with hypertension, as well as with diabetes were

equally distributed in the control and medication groups.

As Tonopen XL device was sterile, contact method of intra-operative
IOP measurements have not caused any complications, either at a time
of surgery or in the post-surgical period. Initial and final IOP values were
from 18 to 32 mmHg (19 mmHg in average) and 7-17 mm (9 mm average),
respectively. Intra-=operatively, OP varied from 6 to 61 mmHg. At a time
of viscoelastic injection into the anterior chamber, after hydro-dissection
and removal of viscoelastic, the IOP values were lower than before surgery;
while we have noticed statistically significant trend of IOP elevation at a
time of phacoemulsification commencement, its completion and irrigation-

aspiration of the remained cortical masses. The highest IOP in the course of
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surgery was recorded at a moment of phacoemulsification commencement
(from 40 to 62 mmHg) (Table 1; Diagram 1). In 99% of the patients maximal
IOP value was over 50 mmHg, IOP over 50 mmHg was found in 85% of the
patients and in 32% of the patients maximal IOP was over 60 mmHg. Before
implantation of the artificial lens and at a time of implantation, most patients
had IOP of 18 mmHg. Systolic blood pressure in the patients varied between
125 to 190 mmHg and average was 160 mmHg. Mean diastolic pressure
was 85 mmHg and minimal and maximal values, respectively, were 74 and
105 mmHg. MOPP (mean ocular perfusion pressure) at the initial stages of
surgery was 47.2-67.5 mmHg (mean value 54.2 mmHg (and peak IOP values

were between 0.6 and 41.0 mmHg (mean 18.7) (Table 2).

Table 1. Intraocular pressure at different stages of phacoemulsification
(P<0.05)

S |, |BE LE |2 |7 |5 |8 |s

> |2 |2 |§8 S|& |2 |§ |§ |& |=

& |lE - S E|w RBlw < = g e 2

Age 2 1o 8|l5s S#|lo S| _|o g |=glc=w|8
ofthe | 2 25|28/ E2| 25|82 F|2E|E B2t
| e |=8EGEEIES|EEES es|Es|EE g
patient | S | =/ 2|3 8| < E|l= |2 E=|85|= 2|38
5] =2 o - 2 Hg - o *—»8 Ht: ag &t'«% = o|l+w ©
o <:.: ST S S| 8|S g sFIS8|SE|[SF|S &
mmgmémmmgmgmgm%mmmgmo
225|282 B|fE|IRS|IR 22 EIL%|Ls|R
N=1;85| 18 16 6 57 | 29 | 37 | 31 12 13 12 14
N=2;86| 16 6 12 | 45 | 28 | 41 8 11 18 9 9
N=3;87| 28 | 30 7 50 | 38 | 28 | 22 | 17 | 11 | 14 8
N=4;70| 21 8 13 159 | 27 |34 |16 | 14 | 50 | 23 7
N=5;81| 17 | 22 | 24 | 60 15 16 17 13 12 19 8
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N=6;71| 17 15 15 | 55 | 23 | 44 | 62 17 | 13 | 25 9
N=7; 68| 27 5 32 | 52 14 | 28 | 35 | 20 17 12 15
N=§;80| 17 | 56 4 56 | 20 | 53 | 22 17 | 28 10 | 13
N=9;73| 16 7 9 43 | 33 | 34 | 27 | 22 | 17 14 8
average | 18.0 [ 16.0 | 10.0 | 54.0 | 25.0 | 35.0 | 21.0 | 18.0 | 18.0 | 15.0 | 9.0

Table 2. Pre-surgery perfusion and blood pressure values (mmHg) (P<0.05)

Systolic | Distolic 1op MOPP maf(?nl:um
Age pressure | pressure ;)lergoei/ (}1(1)1;;11 at a time MOPP
of surgery
N=1; 85 145 95 16 60.1 56 18.7
N=2; 86 148 72 15 48.9 49 15.5
N=3; 87 162 90 29 52.9 50 26.8
N=4; 70 160 85 19 55.0 58 10.3
N=5; 81 150 88 20 46.8 56 11.4
N=6; 71 125 78 21 479 62 0.2
N=7; 68 155 90 26 48.5 53 25.4
N=8; 80 165 102 17 63.6 52 283
N=9; 73 175 97 16 67.2 44 42.2
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Diagram 1. Mean IOP at different stages of phacoemulsification, in different
groups (p=0.04)

Control Group

Diacarb group Diacarb-Timolol Group

It should be noted that in the medication group, as expected, the IOP values
were 15-20% lower than in the control group at all stages of surgery (Diagram
1). According to the statistical analysis, significant differences were found
with respect of the patients pre-surgery IOP values between three groups
(P=0.04). Also, there were statistically significant differences in post-surgery
IOP values of control and diacarb-timolol groups (p=0.001), as well as
diacarb and diacarb-timolol groups (P=0.001) and no statistically significant
differences were found between control and diacarb groups, though the trend
of IOP reduction was apparent in the group of combined therapy (P=0.06). It
should be noted that differences between IOP values were more significant
post-operatively.
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Significant differences were found between the control and medication
groups with respect of intra-operative complications. Complications were
indicated in 14 of 100 patients of the control group (14%), 4 of 30 patients
in diacarb group (11%) and 3 of 70 patients in diacarb-timolol group (5%).
Only one patient of the control group had vitreous body prolapse, while
patients in diacarb and diacarb-timolol group had had no such complication.
Incidence of of anterior chamber narrowing was approximately similar
in diacarb and control groups (3% and 3.33%, respectively) while in the
combined therapy group this complication was rarer (1.5%). Iris prolapse
has occurred in 4 (4%) patients of the control group, none of diacarb group
and 2 (3%) in diacarb-timolol group. None of the patients of diacarb-timolol
group had corneal clouding. As for the diacarb and control groups, this
complication was indicated in 3.3% and 2% of the patients, respectively.
Iris bleeding is a very rare complication and it was identified in only one
(1%) patient of the control group. It should be noted that incidence of
intra-operative myosis was higher in diacarb-timolol, as well as in timolol
groups, compared with the control group, though the difference was not
statistically significant: control group — 2.33%, diacarb group — 3%, diacarb-
timolol group — 2.5% (Diagram 2, 3). Differences between the groups is so
insignificant that it cannot be given any statistical load and hence, this issue
requires more detailed study. No significance difference was found between
the healthy patients and those with systemic diseases (diabetes mellitus and

arterial hypertension) of the medication and control groups, with respect of
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incidence of any complications, neither with respect of intra-operative IOP
and arterial blood pressure variation, supposedly due to effective control of
the systemic diseases. It should be noted that difference between the groups,
with respect of intra-operative complications incidence, is statistically
significant (P=0.04), though the significance is not as high as it seems at one
glance. This is due to rareness of complications and generally, small size of

the population.

Diagram 2. Intra-operative complications in control, dicarb and

diacarb-timolol groups (p=0.04)

Total number of
complications

Iris prolapse
Corneal clouding
intraoperative miosis

mmmmmmm  Narrowed anterior chamber

B Vitreous prolapse
B Iris bleeding

W Control Group M Diacarb group ™ Diacarb-Timolol Group
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Diagram 3. Proportion between the patients with and without complications
in different groups (p=0.04)

Control Group

N\

= |ris bleeding

m Intraoperative miosis

Diacarb Group

= |ris bleeding

m |ntraoperative miosis
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Diacarb-Timolol G

m |ntraoperative miosis

Comparative t-test of the intra-operative and post-operative elevations
of systolic and diastolic blood pressure values provided statistically very
significant results in case of systolic and significant ones in case of diastolic
pressure. 15% systolic pressure elevation and 9.2% diastolic pressure

elevation was recorded (Table 3)
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Table 3. Pre- and intra-operative values of SBP and DBP (P<(0.05)

SBP
surgery | injection 'emu!s- gation P gery
ification
N=1; 85 145 155 160 165 174 150
N=2; 86 148 165 165 172 180 155
N=3; 87 162 160 166 170 175 165
N=4; 70 160 158 165 172 177 165
N=5; 81 150 148 160 175 170 155
N=6; 71 125 135 156 165 168 120
N=7; 68 155 160 164 170 175 140
N=8; 80 195 160 165 170 165 145
N=9; 73 170 160 155 175 175 165
DBP

N=1; 85 95 100 105 106 105 100
N=2; 86 72 80 85 86 90 75
N=3; 87 90 100 104 105 104 90
N=4; 70 85 106 106 105 100 88
N=5; 81 88 98 107 100 95 90
N=6; 71 78 85 97 105 102 75
N=7; 68 90 102 100 108 105 91
N=8; 80 102 105 110 112 104 95
N=9; 73 97 100 95 100 95 95
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Though, according tour data, patients with hypertension did not face higher
risk if IOP elevation, compared with the healthy patients, blood pressure
variation at a time if cataract surgery is not properly studied. Correlation
between IOP and BP, as well as between BP and intra- and post-operative

complications require further studying.

Difference was found between the patients’ groups with respect of post-
operative complications as well. Key post-operative complications,
associated with the eyesight and, generally, with the quality of life, include:
corneal edema, post-surgery uveitis, [OP elevation, endophthalmitis, macular

edema and detachment of retina.

Corneal clouding is mostly caused by ultrasonic or direct injury of
endothelium. Injured tissues lose the function of barrier, resulting in
edema of corneal stroma. Corneal clouding was identified in 16 patients
of the control group (16%), 10 of them did not need any specific medical
intervention and the cornea restored its transparency in few days. Other 4
patients (4%) received treatment with steroids and hyperosmotic solution
(NCI 5%) and edema recovered in 7-10 days. There were no cases where
prolonged corneal edema needed surgical intervention, particularly, full or
layered transplantation of the cornea. Among the patients of diacarb group,
this complication was found in 4 patients (11%) and medication was required
only in one case. In the combined therapy group corneal clouding was found

in 2 patients only (2.5%) (Diagram 4).
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Diagram 4. Corneal clouding and its severity in the different groups of
patients (P=0.01)

m Self limiting Corneal Edema

M Corneal Edema requiring medical intervention
m Corneal Edema demanding surgical intervention

Post-surgery uveitis is a rare complication. Its most widespread form is iritis.
In our study, it was developed in 3 patients (3%) of the control group and
1 patient (3%) of the diacarb group and in timolol group this complication
was not found. It should be noted that of 3 patients of control group, one
had iritis, prolapse of iris was found in 1 case and iris bleeding was found
in 1 patient as well. 1 patient of diacarb group had also intra-operative iris

prolapse.

Post-surgery IOP elevation is likely to occur for few hours and in 24 hours
it returns to its normal value. Though, in some cases, it is prolonged and
requires medication. In our study, in 3 hours after surgery IOP over 24 mmHg

was found in 28 patients of control group (28%), 5 (15%) in diacarb group
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and 6 (9%) in diacarb-timolol group (Diagram 5). IOP over 30 mmHg was
indicated in one patient of control group (1%). Mean 10P value after surgery
was 20-21 mmHg in the control group, 18 mmHg — in diacarb group and
16 mmHg in combined therapy group. In 3 hours after surgery, [OP usually
increased and its mean value achieved 24 mmHg in the control group, 21
mmHg — in diacarb group and 18 mmHg in combined therapy group. On
the day following surgery (in 24 hours) the data of different groups were
relatively closer to one another. None of the patients have had IOP value over
30 mmHg. IOP values over 24 mmHg were found in 6 patients of control group
(6%), 1 patient of acetazolamide group (3%) and 1 patient of the combined
therapy group (1.5%). Mean IOP in the control group was 22 mmHg and 17
mmHg in the medication group. It should be noted that elevated IOP was
found in those patients, who had post-surgery complications. IOP values of
the patients of different groups in three days, one week and one month only

slightly differed from one another (Diagram 6).
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Diagram 5. IOP distribution in different groups (P=0.01)

H|OP <24 m 0P 24-30 ® IOP>30mmHg

Diagram 6. Post-surgery IOP values in different groups (P=0.01)

/\

.

e CONtrol Group e Diacarb group e=====Diacarb-Timolol Group
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Prolonged IOP elevation was found only in 5 patients (3 of control group, 1
of diacarb group and 1 of diacarb-timolol group). In these cases post-surgery
steroid treatment was substituted with non-steroid medicines and this, finally,

regulate IOP.

No statistically significant correlation was found between intra-operative

complications and post-operative elevated [OP (P<0.1).

Cist macular edema was found in 3 patients (3%) of the control group in
2-3 months after surgery. Among them, 1 patient had uveitis. Treatment was

provided with ANTi-VEGF medicines.

No cases of detachment of retina, secondary glaucoma, dislocation of

artificial lens, inflammation and infection were recorded.

Within the scopes of our research, there was assessed not only statistics of
intra- and post-surgery complications in different treatment groups but also

by such systemic diseases as diabetes mellitus and hypertension.

32 of 100 patients in the control group had diabetes mellitus, 36 of them
had arterial hypertension and 19 of them had diabetes and hypertension

simultaneously other 13 patients had none of them.

1 of 32 patients with diabetes had narrowing of anterior chamber, 1 - iris
prolapse, 1 — corneal clouding. It should be noted that none of the patients
have had more than one complication intra-operatively. Post-operatively, 4
of the control group patients with diabetes had corneal clouding (one of them

had corneal clouding intra-operatively), 1 of them had post-surgery iritis and
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2 patients had macular edema. It should be also noted that later iritis has

developed in 1 patient with cyst macular edema.

7 of 36 control group patients, with arterial hypertension, had post-operative
complications: vitreous body prolapse 0, anterior chamber narrowing 0, iris
prolapse 2, corneal clouding 1 and iris bleeding — 1. And intra-operative
myosis has developed in 1 patient. Post-operative complications were
registered in 7 patients as well. Corneal clouding was developed in 4
patients (1 of them — in the course of surgery), post-operative uveitis — in
1 patient, in 24 hours after the surgery, elevated IOP was found in 1 patient
and macular edema was found in 1 patient as well. It should be noted that
2 of 3 patients from hypertension subgroup of control group, who had iris
prolapse intra-operatively, had clouded cornea on the next day of surgery and
uveitis developed in 1 patient, in the post-surgery period. In 1 patient of the
same group, who had intra-operative vitreous body prolapse, in few weeks
macular cyst edema was recorded. 1 patient with post-surgery uveitis had iris

bleeding at a time of surgery.

19 of 100 control group patients had diabetes and arterial hypertension of
different severity. 2 of these 19 patients had anterior chamber narrowing
intra-operatively, 2 of them had corneal clouding and 1 — myosis. Post-
operatively, 4 of them had corneal clouding (1 of these 4 — intra-operatively),
3 of these patient had elevated IOP on the day following surgery and 1 of
them had both, elevated IOP and corneal clouding. It is notable that both

patients with narrower anterior chambers had elevated IOP on the next day of
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surgery and one of them had corneal clouding as well. 1 of the patients with

intra-operative myosis, 1 had corneal clouding as well.

39 patients of the control group had none of the above mentioned diseases
and none of these patients had intra-operative myosis. In 3 of them Corneal
clouding developed post-operatively and 1 had uveitis. 1 of these patients

had elevated IOP on the next day of surgery.

Overall, of 100 member of the control group, only 8 had post-operative and
intra-operative complications, 6 — only intra-operative complications and 39
— post-operative complications only. And 47 patients had neither intra-, nor

post-operative complications (tables 4, 5, 6).

Table 4. Intra-operative complications data for different subgroups of

control group (p>0.05)

gr(():lt;()l & \égg&;{ous I'C}‘/; I::i)r;(r)r 1. Iris 1. Corneal 1. Iris
(n=100) prolapse | nnarrowing prolapse clouding bleeding
1. Diabetes

mellidus 0 0 1 1 0
(n=32)

2. Arterial

hyperten- 0 1 3 2 0
sion (n=36)

3. Both

diseases 0 2 0 1 0
(n=19)

4. None of

diseases 0 0 0 0 0
(n=39)
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Table 5. Post operative complications data for different subgroups of

control group (p=0.04)

3.10P >
1. 2. Post- |24 mmhg,
Co_ntrol group Corneal | surgery | in 24 hr 4. Mac- S5.1and 3 (6.2 and 4
(n=100) . . ular cyst
clouding | uveitis after
edema
surgery
1. Diabetes
mellidus (n=32) 4 0 ! ! 0 !
2. Arterial hyper-
tension (n=36) 4 ! ! ! 0 0
3. Both diseases
(n=19) 4 2 0 0 1 0
4. None of
diseases (n=13) 2 ! ! 0 0 0

Table 6. Proportion of intra- and post-operative complications in control

group (p>0.05)
3.10P
1.Cor- 7 Post- >24 4.
Control group neal .r o8 mmhg, | Macu- | 5.1 6.2 Total
(n=100) cloud- | "8 | in 24 |lar cyst| and3 | and 4 ©
. uveitis
ing br after | edema
surgery
1.Vitreous body 0 0 0 0 0 0 1
prolapse
2.Anterior §ham- 0 0 1 0 1 0 2
ber narrowing
3.Iris prolapse 2 0 0 1 0 0 4
4Corneal 2 0 0 0 0 0 2
clouding
5. Iris bleeding 0 2 0 0 0 0 1
6. Intfa—operatlve ) 0 0 0 0 0 2
myosis
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Among 30 patients of diacarb group, 9 patients had diabetes, 12 —
hypertension, 5 — both of them simultaneously and 4 patients had none of
these diseases. Intra-operative complications were recorded in 11 patients of

this group.

One of the diabetes subgroup of diacarb group had intra-operative corneal
clouding and one — intra-operative myosis. No other intra-operative
complications were recorded in this subgroup. Post=operatively, 1 patient
developed uveitis and 1 — corneal clouding (this patient had corneal clouding

intra-operatively).

One of the diacarb group patients with arterial hypertension had anterior
chamber narrowing intra-operatively and one of them had iris prolapse. No
other intra-operational complications were found in this subgroup. Post-
operatively, there were 4 cases of corneal clouding and 2 IOP elevation cases
on the day next to surgery (one of them had post-operative corneal clouding

as well).

One of the diacarb group patients with both, diabetes and hypertension
was complicated by iris prolapse, and one patient without diabetes and
hypertension with intraoperative miosis. 3 patients had only intra-operative
complications, 3 — post-operative complications only and 23 — without

complications (tables 7, 8, 9).
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Table 7. Intra-operative complications data for different subgroups of

diacarb group (p>0.05)
2. An-
Control 1. Vitre- terior . 4. Cor- . 6. Intra-
3. Iris 5. Iris .
group ous body | chamber rolapse neal bleedin operative
(n=30) prolapse | narrow- protap clouding £ myosis
ing
1. Diabe-
tes melli- 0 0 0 1 0 0
dus(n=9)
2. Arterial
hyperten- 0 1 0 0 0 0
sion (n=12)
3. Both dis- 0 0 1 0 0 0
eases (n=5)
4. None of
diseases 0 0 0 0 0 1
(n=4)

Table 8. Post-operative complications data for different subgroups of

diacarb group (p=0.04)

1.10P
Control 1 Corneal 1.Post- m>mzlfg 1.Macu-
group (n=30) clouding SUTGETY |+ o4 1t larcyst | 1.1and3 | 1.2 and 4
uveitis edema
after
surgery
1.Diabetes
mellidus 1 1 0 0 0 0
(n=9)
2. Arterial
hypertension 4 0 2 0 0 0
(n=12)
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3. Both dis- 0 0 0 0 0 0
eases (n=5)

4. None of

diseases 0 0 0 0 0 0
(n=4)

Table 9. Proportion of intra and post-operative complications in diacarb
group (p>0.05)

3.10P
1.Cor- >24 | 4. Mac-
. 2. Post-
Diacarb neal suree mmhg, | ular 5. 6. Total
group (n=30) | cloud- S in 24 cyst |land3 |2and4
. uveitis
ing hr after | edema
surgery
1.Vitreous
body 0 0 0 0 0 0 0
prolapse
2. Anterior
chamber 0 0 0 0 0 0 3
narrowing
3. Iris 0 0 0 0 0 0 3
prolapse
4. Comeal 1 0 0 0 0 0 2
clouding
5. Iris
pr—— 0 0 0 0 0 0 0
6. Intra-
operative 0 0 0 0 0 0 3
myosis
Total 1 0 0 0 0 0 100

22 of diacarb-timolol group had diabetes mellitus. 26 — arterial hypertension,

13 of them had both diseases and 9 of them had none.
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In the group of diabetes mellitus none of the patients had intra-operative

myosis and one had corneal clouding post-operatively.

In the subgroup of arterial hypertension, one had intra-operative anterior
chamber narrowing and none had intra-operative myosis. Post-operatively,
1 had corneal clouding (two of them were the patients that have experienced
anterior chamber narrowing in the course of surgery). On the day following

surgery, 2 patients had elevated IOP.

3 patients with both of the above diseases, post-operatively had corneal

clouding. On the day following surgery, 1 patient had elevated IOP.

One of the patients without above diseases had iris prolapse and two patients

had corneal clouding post-operatively.

Post-operative complications were indicated in 3 patients of timolol group,
intra-operative ones — I 3 patients and none of the patients had both, intra-
and post-operative complications. 64 patients have had no complications

either intra- or post-operatively (tables 10, 11).
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Table 10. Intra-operative complications data for different subgroups of

diacarb-timolol group (p>0.05)

. 1. 2.

. Diacarb- Vitreous | Anterior | 3. Iris 4. 5. Iris 6. Intr.a—

timolol group Corneal . operative
- body chamber | prolapse . bleeding .
(n=70) . clouding myosis
prolapse [narrowing

1. Diabetes
mellidus 0 0 0 0 0 1
(n=22)
2. Arterial
hypertension 0 0 0 0 0 0
(n=26)
3. Both dise-
ases (n=13) 0 ! 0 0 0 0
4. None of
diseases 0 0 1 0 0 1
(n=9)

Table 11. Post-operative complications data for different subgroups of

diacarb-timolol group (p=0.04)

3.10P> 4
Control er 1. 2. Post- |24 mmhg, M '1 .
© S S0P | Corneal surgery in 24 ACWAT 1 5 1 and 3 | 6.2 and 4
(n=70) . .. cyst
clouding | uveitis | hr after
edema
surgery
1. Diabetes
mellidus 0 0 0 0 0 0
(n=22)
2. Arterial
hypertension 1 0 2 0 0 0
(n=26)
3. Both dise-
ases (n=13) ! 0 v v v v
4. None of
diseases 0 0 0 0 0 0
(n=9)
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Differences in post-surgery complications in different groups are statistically
significant, though, similar to the intra-operative ones, the level of confidence
is low as well (P=0.04). Chi-square statistical analysis showed that in
the groups with different diseases, there was no statistically significant
dufference, with respect of intra=operative complications between the

subgroups (P>0.05) (Table 12).

Table 12. Statistical analysis of Chi-Square test of comorbidities andintra-

operative complications

Asymp. Sig.

Value df (2-sided)
Pearson
Chi-Square 16.917a 18 529
Likelihood Ratio 19.897 18 339
Lmear.-by—Llnear 003 1 958
Association
N of Valid Cases 200

Vision outcomes, in the most cases, were positive. 58% of the patients, on
the day following the surgery had vision acuity value of 0.7 or higher, 36.5%
- over 0.8 and in 24% of cases this value was 0.9 or even 1.0. Vision acuity
below 0.3 was found only in 15% of the patients, though such outcomes
were caused by intra- or post-operative complications and in few weeks after
surgery their data improved as well. Average post-surgery vision acuity value

for total studied population was 0.67 (Table 13).
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Table 13. Mean vision acuity in the patients of different subgroups and

groups (P<0.01)
Pre-operative | Post-operative
mean vision mean vision Change
acuity value acuity value
Control group 0.11 0.61 0.50
Control group (subgroup
of diabetes mellitus) 0.1 0.59 0.49
Control group (subgroup
of arterial hypertension) 0.12 0.64 0.52
Control group (subgroup
of diabetes mellitus and 0.09 0.58 0.47
arterial hypertension)
Control’g@up (free of 0.13 0.65 0.52
comorbidites)
Diacarb group 0.09 0.66 0.57
Diacarb group (subgroup
of diabetes mellitus) 0.05 0.62 0.57
Diacarb group (subgroup
of arterial hypertension) 0.13 0.7 0.57
Diacarb group (subgroup
of diabetes mellitus and 0.02 0.6 0.58
arterial hypertension)
Dlacarb. group (free of 0.05 0.7
comorbidites)
Diacarb-timolol group 0.10 0.68 0.58
Diacarb-timolol group
(subgroup of diabetes 0.11 0.72 0.61
mellitus)
Diacarb-timolol group
(subgroup of arterial 0.07 0.68 0.61

hypertension)
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Diacarb-timolol
(subgroup of diabetes
mellitus and arterial
hypertension)

0.12 0.63 0.51

Diacarb-timolol group

(free of comorbidites) 0.19 0.83 0.64

In the control group, average post-surgery visual acuity value was 0.61
(improvement was 0.5, compared with the pre-operative condition). Among
the patients of control group, who did not suffer of hypertension or diabetes,
pre-surgery average vision acuity value was 0.13, while after the surgery it
improved to 0.65. In case of diabetes mellitus, post-surgery vision acuity
value was 0.49, while in the patients with arterial hypertension, the outcome
was 0.57, in patients with both diseases simultaneously, the visual outcome
was 0.58 (Table 13). In the patients who had no complications in the course
of surgery, the average vision acuity was 0.65. In patients with vitreous body
prolapse — 0.5, in patients with anterior chamber narrowing — 0.5, in cases of
iris prolapse — 0.6, in cases of intra-operational corneal clouding — 0.5, iris

bleeding — 0.4 and in case of intra-operational myosis — 0.5 (Table 14).

Table 14. Vision outxomes by intra-operative complications (P<0.01)

Pre-operative Post-operative
mean vision mean vision Change
acuity value acuity value
Control group 0.11 0.61 0.50
Without complications 0.11 0.65 0.54
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Vitreous body prolapse 0.2 0.5 0.3

fa‘ﬁfvivoi;;hamber 0.08 0.5 0.42
Iris prolapse 0.13 0.6 0.47
Corneal clouding 0.1 0.5 0.4

Iris bleeding 0.1 0.4 0.3

Intra-operative myosis 0.08 0.5 0.42
Diacarb group 0.09 0.66 0.57
Without complications 0.11 0.68 0.56
Vitreous body prolapse 0.01 0.6 0.59
I‘?;rtrzrvlvoi;;hamber 0 03 0.3

Iris prolapse N/A N/A N/A
Corneal clouding 0.01 0.65 0.64
Iris bleeding 0.03 0.8 0.77
Intra-operative myosis N/A N/A N/A
Dicarb-timolol group 0.10 0.68 0.58
Without complications 0.1 0.71 0.61
Vitreous body prolapse N/A N/A N/A
r‘;‘frirvivoi;;hamber 0.07 03 023
Iris prolapse 0.08 0.5 0.42
Corneal clouding N/A N/A N/A
Iris bleeding N/A N/A N/A
Intra-operative myosis N/A N/A N/A
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Average vision acuity value in the patients without post-surgical complica-

tions was 0.7, in the patients with corneal clouding — 0.35, in patients with

post-surgical ocular hypertension—0.61. The patients who have not developed

either intra- or post-operative complications, had average vision acuity value

of 0.7 and those, with both, intra- and post-operative complications — 0.5.

Average data of vision acuity were not separately specified for the patients

with post-surgical uveitis and macular edema, as vision acuity was measured

on the surgery day, on the second and third days after surgery while the

mentioned complications developed later and therefore, they could not affect

vision (Table 15).

Table 15. Vision outxomes by post-operative complications (P<0.01)

Pre-operative

Post-operative

mean vision mean vision Change

acuity value acuity value
Control group 0.11 0.61 0.50
Without complications 0.1 0.7 0.6
Corneal clouding 0.18 0.35 0.17
ig;é’rr;ti‘; 4dgnf‘$;wmg 0.06 0.61 0.55
Diacarb group 0.09 0.66 0.57
Without complications 0.08 0.73 0.65
Corneal clouding 0.18 0.35 0.17
ig:; :r“ytf; 4difnf‘l’{llgowmg 0.18 0.40 0.22
Diacarb-timolol group 0.10 0.68 0.58
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Without complications 0.11 0.74 0.63

Corneal clouding 0.1 0.23 0.25
IOP on the day following 0.1 0.5 04
surgery >24 mmHg

Average vision acuity in diacarb group, on the day following surgery was
0.66, for the patients without comorbidities, this value was 0.70 (pre-surgery
value: 0.05), in patients with diabetes — 0.62, in patients with hypertension
—0.70 and those, with diabetes and hypertension, simultaneously — 0.6. In
diacarb group, in patients with intra-operative complications, on the day
following surgery vision acuity value was 0.68. In the patients with vitreous
body prolapse, vision acuity value was 0.6, in those with anterior chamber
narrowing — 0.3 and in cases of corneal clouding — 0.65. Average vision
acuity value in the patients without post-operative complications was 0.73,
in patients with post-operative corneal clouding this value was 0.35. Average
visual acuity value in the patients who experienced pressure over 24 mmHg
within 24 hours after surgery was 0.4. The patients who have not developed
either intra- or post-operative complications, average visual acuity was 0.74
and those, who had both, intra- and post-operative complications, this value

was 0.3.

In diacatb-timolol, average visual acuity was 0.68 (Table 13), Average visual
acuity in the patients without either diabetes or hypertension was 0.83; in

the patients with diabetes the outcome was 0.72 and in those with arterial
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hypertension — 0.68; for those, with both, diabetes and hypertension, the
visual acuity value was 0.63. On the day following surgery, the patients
without intra-operative complications had average visual acuity value, was
0.71, those without post-operative complications 0.72 and in those without
intra- and post-operative complications, this value was 0.74. The patients
who experienced anterior chamber narrowing had average vision acuity
value of 0.3, those who experienced iris prolapse — 0.5 (Table 13). In cases
of post-surgical corneal clouding, average vision acuity value was 0.23 while

the patients with elevated BP, had average visual acuity value of 0.5.

Statistically significant differences between vision acuity values were found
in different groups (P=0.001), also statistically significant difference was
found with respect of post-operative vision acuity values by post-operative
complications. In particular, patients with corneal clouding on the day
following surgery had low vision acuity values and the difference between
the patients with these and other complications was statistically significant
(P<0.001). In the patients with the other complications no statistically

significant difference between vision acuity values was found (Table 16).
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Table 16. Statistical analysis of vision acuity values in the patients with

different post-operative complications

Dependent Variable: VA-postop

Mean 95% Confidence
apoc | gypoc | Differ- | Sud. g nterval
ence Error Lower | Upper
(I-D) Bound | Bound
0 1 46507* | 04308 | .000 3411 | .5891
2 05793 | 09405 | .990 | -2128 | .3287
3 09126 | 07725 | .845 | -.1311 | 3136
4 24126 | 10828 | 230 | -.0704 | .5529
1 0 -46507* | 04308 .000 -.5891 | -.3411
2 [-40714*| 10139 | .001 | -.6990 | -.1153
3 |-37381%| 08603 | .000 | -.6215 | -.1262
4 -22381 | 11471 | 375 | -5540 | .1064
2 0 -05793 | 09405 | .990 | -.3287 | .2128
1 40714* | 10139 | .001 1153 | .6990
3 03333 | 11997 | 1.000 | -3120 | .3787
% 4 18333 | 14195 | 789 | -2253 | 5919
2 3 0 -09126 | 07725 | .845 | -3136 | .1311
;? 1 37381* | 08603 | .000 | .1262 | .6215
2 03333 | 11997 | 1.000 | -3787 | .3120
4 15000 | 13142 | 863 | -.2283 | .5283
4 0 -24126 | 10828 | .230 | -.5529 | .0704
1 22381 | 11471 | 375 | -.1064 | .5540
2 18333 | 14195 | .789 | -.5919 | .2253
3 15000 | 13142 | .863 | -.5283 | .2283
0 -25793 | 13222 | 375 | -.6385 | .1227
1 20714 | 13753 | .661 | -.1887 | .6030
7 2 -20000 | .16095 | .815 | -.6633 | .2633
3 -16667 | 15175 | .882 | -.6035 | .2701
4 -01667 | 16966 | 1.000 | -.5050 | .4717
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0 1 46507* | .04308 .000 3202 .6099
2 .05793 | .09405 996 -.2583 3741
3 .09126 | .07725 924 -.1685 3510
4 24126 | .10828 423 -.1228 .6053
7 25793 | 13222 .579 -.1866 7024
1 0 -46507* | .04308 .000 -.6099 | -.3202
2 -40714*| .10139 .008 -.7480 | -.0663
3 -.37381*| .08603 .003 -.6631 | -.0846
4 -.22381 | .11471 579 -.6095 1619
0 -.05793 | .09405 .996 -.3741 2583
Scheffe 1 40714* | 10139 .008 .0663 7480
? 3 .03333 | 11997 1.000 -.3700 4367
4 18333 | .14195 .892 -.2939 .6606
3 0 -.09126 | .07725 924 -.3510 .1685
1 .37381* | .08603 .003 .0846 .6631
2 -.03333 | .11997 1.000 -.4367 .3700
4 15000 | .13142 934 -.2918 5918
4 0 -.24126 | .10828 423 -.6053 1228
1 22381 | .11471 579 -.1619 .6095
2 -.18333 | .14195 .892 -.6606 .2939
3 -.15000 | .13142 934 -.5918 2918
1. — Without complications
1 - Corneal clouding
1. — Post-surgery uveitis
2. —Elevated IOP
3. —Macular cyst edema
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After surgery the patients received regular follow-up consultations. None of
them had visible injuries of the eye tissues and the vision acuity gradually
improved in the patients with corneal clouding. Rare cases of post-surgery
uveitis developed in few days after surgery and cyst macular edema — in few

weeks.

Discussion

Numerous studies were conducted to research the role of acetazolamide in
prevention of the cataract post-surgical complications while only few works
consider intra-operative complications. Malik and Agarwal were the first
who has discovered significant role of acetazolamide administration for
prevention of the vitreous body prolapse. Later, Maria and Kale concluded
that administration of acetazolamide can reduce post-operative intraocular
pressure, at the same time, incidence of vitreous body prolapses was much
lower in the patients treated with acetazolamide. We can regard this outcome
as one of the means for improvement of our study, as among the operations
that we have conducted, only one patient of the control group suffered
prolapse of vitreous body but this does not allow us making of statistically
valid conclusion. At the same time, it would be logical to offer that prolapse
of vitreous body is more dependent on the cataract type, its stage and quality
of surgical equipment, rather than premedication. In our case, all operations

were conducted by one and the same surgeon and in the above studies this
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information is not specified. In our study, positive effect of diacarb could be
seen in prevention of both, intra- and post-operative complications and this
can provide basis for wide use of its single pre-operative dose in the patients

without cardiologic problems.

In 2007, Mehmet Borazan and colleagues conducted study of patients. The
work involved study of anti-glaucoma medications impact post-operatively,
on IOP. These medications included brinzolamide, brimonidin, intra-chamber
acetylcholine, acetazolamide and timolol. The patients were divided into 6
groups, each of these groups was treated with one of the above medicines
and the sixth one was the control group. IOP values measured on 4th, 6th
and 24th days showed that in the treated groups, IOP values were reduced
significantly, compared with the control group and among the treated groups,
though beta blockers are regarded as powerful hypotensive preparations, no
statistically significant difference was found. In our case, we compared control
group, single agent therapy and combined therapy groups and combination
showed significantly better results. Though, this is not indication for giving
preference to combined therapy with all patients. As mentioned above, beta
blockers, as well as acetazolamide can be accompanied with numerous
systemic complications. Preoperative premedication must be selected based

on ophthalmological (IOP) and general health condition.

In 2014, Hayashi, Yoshida, Sato and Manabe conducted research that showed

that in the patients with pseudo-exfoliation, oral administration of single
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dose of acetazolamide preoperatively significantly reduced 1OP, especially
for 3-5 hours after surgery. The same scientists compared different medicines
and found out that in 4-8 hours after the operation the most effective were
carbonic anhydrase inhibitors and in 24 hours after the surgery the effects
were the sane. This fact indicates that for the patients without glaucoma,
carbonic anhydrase was the most beneficial, as post-operative period is critical
with respect of intraocular pressure, while in the patients with glaucoma, the
most significant is stable, long-term control of the pressure. In our research
none of our patients had glaucoma, though pre- and post-operative pressure
control was of primary significance, regarding potential negative effects of

increased pressure.

Numerous studies were conducted in different countries to research effects
of timolol and other anti-hypertensive single agent and combined therapies.
Most of these studies showed that combined therapy was the most effective
one. In 2013, in Greece, research conducted by Georgakopoulos and
colleagues showed that pre-surgery administration of carbonic anhydrase
and timolol significantly reduced post-operative pressure. Study conducted
in 2016, in Russia, also showed that in the group of ganfort (combination of
bimaprost and timolol) the intraocular pressure values were better, compared
with the control group. Research conducted in 2003, by Rainer and colleagues
showed that combination of carbonic anhydrase inhibitor dorzolamide and

timolol in the post-operation period and in the interval from 6 to 24 hours
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after operation, have positively affected intraocular pressure, significantly
reducing it; though, in the course of operation, specifically at a time of
placing of the viscoelastic material into the anterior chamber, the mentioned
combination had no effect on intraocular pressure. It should be noted that in
the said work no intra- and post-operative side effects were studied. Neither
pressure was measured at all key stages of the operation. Hence, based on this
research, the reliable conclusion can be made about post-operative pressure
values only. Though, it is notable that in this study, combined therapy yielded
better results as well. The same scientists, in another research, compared
the effect of the above combination not with the control group data but with
latanoprost effect. Though prostaglandin analogues are regarded as effective
medicines, only combination provided statistically significant effect. Here
we should note that in Turkey, Erdohan and colleagues conducted the
study, where they compared effect of latanoprost and timolol on intraocular
pressure with the one of dorzolamide-timolol combination and they found
no statistically significant difference between these combinations. Research
results provide solid basis to offer that the mentioned preparations dealt with
the post-operative complications as well. Possibly, single-agent therapy, e.g.
with beta blocker prostaglandin analogue can have desired effect on pre- and
post-operation complications, though we can propose that combined therapy
is more safe. As the preparations are administered only once, before surgery,

the physician has freedom to prescribe two or more medicines and ensure
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safety from their side effects. For reliable ascertaining of the role of medicines
in prevention of the above listed complications, further studies are required
in this sphere. Comparison of the effects and side effects acetazolamide,

timolol and other medicines requires in-depth research.

Zhao and Khng were the first, who decided to make IOP measurements
intra-operatively. Zhao and colleagues have measured intraocular pressure
in the standard phacoemulsification simulation and Khang measured it
with the pressure sensor placed in the vitreous body in the dead eyes. It
is questionable, whether their simulated model is useful in actual clinical

practice.

According to our studies, post-operatively, the patients, including those
of medication group, have slightly increased intraocular pressure and this,
supposedly, is associated with midrisis and general psycho-emotional
background. IOP reaches its highest values at the stage of sculpting the
lens nucleus. Gradual IOP decrease in the post-surgery period is caused
by the relatively smaller size of artificial lens and regulation of intraocular
circulation. We suppose that increased IOP in the post-operative period in
some patients is caused by use of the steroids and accumulated remained
matter in trabecule. Though, it should be noted that in the patients subjected
to combined therapy, [OP increase was very rare, providing basis to offer that
in the patients without glaucoma, single premedication before the surgery
would positively affect not only intra-operative but also post-operative

pressure and complications.
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Drastic IOP increase can be the main factor preventing blood perfusion (in
many cases, full cutoff of blood supply to intraocular micro-vessels). Such
transient IOP growth takes place several times in the course of operation,
especially, after injection of viscoelastic material, ultrasonic sculpting of the
nucleus and irrigation-aspiration. Fortunately, such dramatic growth lasts for
40-50 seconds and probability of development of the serious complications
is very low. Any worsening of blood circulation in intraocular structures,
especially in the head of visual nerve can be one of the causes of its
irreversible injury (partial or even full atrophy of the visual nerve) and such
undesired intra-operatve complications results in the patients dissatisfaction
after surgery. Moreover, there are many patients requiring cataract surgery
and at the same time they have injured visual nerves, by the reason of such
diseases as advanced glaucoma or various types of optic neuropathy. As
we desired to evaluate not only complications but also vision acuity after
the surgery, we have not included the patients with glaucoma or diseases of

fundus of eye into our research.

Very high IOP values were indicated in the study conducted by Khng et al.
at the following stages of phaco surgery: filling of the anterior chamber with
viscoelastic and at a time of hydro dissection. Data showed that IOP was

higher than 16 mm Hg in 85% of cases.

IOP increase at a time of cataract surgery can be caused by response to pain.

Fichman surveyed 600 patients subjected to cataract surgery and attempted

135



to evaluate the degree of discomfort of the patients. 80% of them claimed
that they experienced light discomfort, 8% -= average and 3% - severe
discomfort. He also observed blood pressure in 100 patients and found

increased values in 1% of the patients only.

According to the study conducted by Swartz, risk of need of cataract
surgery in patients aged from 60 to 69 is 2.5 times higher in patients with
hypertension, compared with the patients with normal pressure.151 Though,
according to the same study, patients, with hypertension, compared with
the normotensive ones, had not risk of pressure increase, intra-operatively.
This result is in coincidence with our research, as there are no statistically
significant data showing any correlation between arterial hypertension and
increase IOP intra-operatively. This, as such, does not exclude interrelation
between these parameters but such interrelations could hardly be found in
clinical practice, as most of the patient, similar to those, in our study, control
systemic pressure and in case of uncontrolled arterial hypertension eye

surgery is not recommended.

Drastic increases of IOP (spikes) can endanger intraocular blood circulation,
due to reduction of the blood inflow in such structures, as uveal tract, visual
nerve and retina. IOP changes can cause compression of the visual nerve
fibers and irreversible changes of visual field. Injury of optical nerve, due to
intraocular pressure and in particular, increase of its excavation, as a result of

mechanical compression, frequently leads to the diagnosis of glaucoma. In
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2018, research was conducted to study the role of short-time IOP elevation
in changes of visual nerve and choroid hemodynamics.134 Intraocular
pressure was increased artificially, by eyelid compression. This included two
stages. At the first stage the pressure was increased by 10 mmHg and at the
second — by 20 mmHg. Blood circulation was measured by flowmeter. It was
established that growth of the hemodynamic parameters was more significant
in the optic nerve papilla than in choroid. This is notable, regarding that not
only prolonged ophthalmic hypertension but even short spikes can negatively
affect eye physiology. Intraocular pressure affects the ophthalmic artery
circulation to lesser extent. According to our research, IIOP elevation lasted
for few seconds and hence, it reduced the tissues injury probability. We had
no opportunity to assess the pressure spike eftfect on visual functions, we have
had no statistically significant data of vision outcomes and pressure variations.
Though, regarding that the medication group has statistically significant better
results, with respect of vision acuity, compared with control group, we can

offer that sudden and short increase of IOP negatively affects the eye tissues.

It is notable that average pressures of the patients in all three groups of our
study differed but changed almost similarly in the course of operation and
in the post-operative period, providing basis to offer that accurate evaluation

and recording of the effect of the specified medications is quite possible.

Change of blood pressure, in the course of cataract phacoemulsification is

not well studied. In addition, correlation between IOP and blood pressure, as
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well as between elevated blood pressure and intra-operative complications
require further researches. Intraoperative elevation of the blood pressure
causes such complications as supra-choroid bruises, occlusion of retinal
vessels and other disorders of eye hemodynamics. There are rare cases
of fatal outcomes, due to myocardial infarction and stroke. Other intra-
operative complications that can negatively affect cataract surgery include
drastic elevation of intraocular pressure, iris prolapse, vitreous body prolapse

and other complications making necessary to postpone the cataract surgery.

According to our research, intra- and post-operative complications are
correlated. Intra-and post-operative corneal edema, supposedly, is caused by
mechanical or ultrasonic injury of the corneal endothelium. Such patients
have clouded cornea for several days. Elevation of intraocular pressure can
also cause cornea clouding and due to this, these two complications occurred
simultaneously in some patients. Iris prolapse or iris bleeding can be possible
associated with chronic injury of this tissue and therefore, such patients face

high risk of iritiis and this trend showed up in our research.

Generally, the patients with systemic diseases are distinguished with relatively
poor outcomes. This was not reflected in our research, as the patients used to
properly control their diseases. In the patients with diabetes or hypertension
or both of them simultaneously, incidence of the intra- and post-operative
complications was approximately same as in those, without the mentioned

pathologies.
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Patient’s post-surgical vision acuity depends on various factors. Such factors
can include post-surgery condition, as well as the course of operation and
post-surgery period. In the most cases the surgeon is able to approximately
forecast the patient’s vision acuity after surgery. This depends on pre-
surgery visual acuity value, amblyopia, astigmatism degree and general
refraction condition. Moreover, in many cases, cataract surgery implies
not only replacement of the clouded lens with the transparent one, but also
refraction disorders existing before surgery. Though, there are cases where
the cause of visual deterioration is not only cataract. In such cases, it is hard
to make accurate forecasts. If the lens is so clouded that the fundus cannot
be viewed, the surgeon cannot assess the fundus condition, or whether the
patient with diabetes had diabetic retinopathy or any other disorder and
therefore, the prognosis is unclear. All patients with systemic diseases in our
research were properly treated and therefore, this has not prevented either
from proper forecasting or improvement of vision. Vision problems were
indicated mostly in the patients with corneal clouding and this is natural.
Hence, with restoration of transparency, the vision acuity improved as well.
Corneal clouding can be caused also by elevated intraocular pressure. While
in our research, due to small size of population, no statistically significant
correlation between post-operative IOP and vision acuity was found, it is

likely that in larger populations this correlation would be found.
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Conclusion

Both, IOP (intraocular pressure) and MOPP (mean ocular perfusion
pressure), evaluated in the course of phacoemulsification procedure,
were different, at different key stages of surgery. Elevated IOP in

the course of the procedure has not endangered the eye tissues.

There was indicated high coincidence rate between elevation of
systolic and diastolic arterial pressure, drastic IOP elevation and
undesirable intra-operative complications, such as depth of anterior
chamber, iris prolapse from the incisions, cornea stromal edema
and other side effects frequently necessitating postponing of the
operation. All above negatively affect phacoemulsification outcomes

and this is indication for IOP and blood pressure normalization.

Effect of oral and topical acetazolamide-timolol combination in
management of phacoemulsification complications is already
proven but such complications are mostly associated with post-
operative IOP.In our research, we found positive dynamics in
prevention of such complications as iris prolapse, iris bleeding,
vitreous body prolapse and anterior chamber narrowing,

No statistically significant effect of single dose of diacarb on the
risk of intra-operative side effects was found. In this respect, there
was minimal difference from the control group.

Adding timolol to diacarb provided more prominent difference

in side effects prevention. This decision was based on the above



mentioned studies, where there were compared effects of various
single-agent and combined therapies with the anti-hypertension
medications and the control group data. Nevertheless, this difference
was not statistically significant and we propose that this is caused
by rareness of complications. Though, the trend can be apparently
seen and in the event of extension of the studies the results could be

more prominent.

Vision outcomes were relatively better in the group of medications
and this makes us to offer that IOP control in the course of operation

is of great significance.

Outcomes did not differ among the patients with various

comorbidities, as the mentioned pathologies were well controlled.

In post-operative studies no any significant injuries of the eye

tissues were found in the patients.
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Recommendations

Our research has provided the data of quite high statistical significance.
There were conducted quite large-scale studies of the effect of hypotension
medications before cataract surgery for prevent of intra-and post-operative
complications and pressure fluctuations at the national level and the results

can be useful for the other researches as well.

As recommendation, we can express our opinion that the studies in similar
format and of the same type could be conducted on larger populations in
the other countries to make effectiveness of hypotension medication more
apparent. If these studies were expanded at the international level, post-
operative administration of carbonic anhydrase and beta blockers could even

become part of cataract surgery protocol.

At the same time, in our opinion, it would be quite beneficial to conduct
the study where various intraocular hypotensive medications were compared
with one another. This would show, more clearly, which medicines would
be more effective in specific cases for reduction of post-operative side
effects risks. Though rare, it would be recommended to conduct study of the

proposed side effects of pre-operative single doses of medications.

It is significant to evaluate the role of treatment with beta blockers in
prevention of intra- and post-operative complications and compare it between

control and various medications and combinations groups.
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In the introduction to the work we ave considered key types of cataract
and their comorbidities. Various comorbidities are characterized with
different types of the cataract development and in some cases it requires
different surgical approaches. It would be interesting to make more detailed
breakdown of the provided statistical data for different types of cataract; it
would be also interesting to conduct additional studies to clarify the effect
of the above listed medications and other hypotensive preparations on the

course of surgery and post-surgery conditions in the patients with glaucoma.

Regulation of initial IOP and blood pressure is of significance for safety of the
surgery. Certainly, more stable is pressure, lower is the risk of complications.
Though, it is significant to identify the value of pre-operation pressure or the
range of values where the risk of intra- and post-operative complications is

minimal.

Variations of blood pressure in cataract surgery are not properly studied.
Correlation between IOP and blood pressure and intra-operative and post-

operative complications requires further researches.

Study of side effects of the studied preparations and their impact on the

course of surgery would be of interest.

It is significant to compare vision acuity between the patients with and
without complications of cataract surgery; assessment of impact of the intra-

operative IOP on vision acuity would be of interest as well.
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