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Cataract is an age-related disease and it is one of the main
causes of blindness all over the world. Cataract incidence in-
creases with age and while its frequency is 2.9% in the popu-
lation aged under 55, incidence reaches 40% in the population
over 75 years [1]. Most widespread method of treatment of
cataract is phacoemulsification of the opacified lens and im-
plantation of the new, artificial lens. Phacoemulsification can
be accompanied with numerous complications. The Complica-
tions are diverse and are classified in four main categories: 1.
Complications associated with anesthesia, such as damage of the
optic nerve (0.09-0.79%), retrobulbar hemorrhage (0.03-0.32%)
and impairment of eye pupil integrity (0.009-0.13%); 2. Surgical
complications, such as prolapse of vitreous body, supra-chorioid
hemorrhage (0.07%), detachment of Descement’s membrane,
intra-operative myosis, posterior capsule rupture (0.5-16%) and
zonular dialysis; 3. Early post-surgical complications, such as
anterior chamber narrowing, corneal leukoma, iris prolapse,
post-surgical entophthalmia and uveitis; 4. Late post-surgical
complications, such as refractive disorders and posterior capsule
opacification, i.e. secondary cataract [2]. The most widespread
complication is associated with the surgical factor and this is
rupture of the posterior capsule [3]. In this study the emphasis is
made on the prolapse of vitreous body, chamber narrowing, iris
prolapse, corneal leukoma and bleeding from iris.

Diacarb is diuretic, frequently used against hypertension. Its
active ingredient is Acetazolamide, it is used in Georgia, Russia,
Lithuania and Latvia with the name Diacarb. Acetazolamide is
carbonic anhydrase inhibitor, reduces excretion of hydrogen in
kidneys and increases excretion of water, sodium, potassium and
bicarbonate. It is also used for treatment of glaucoma, though
regular consumption of high doses causes electrolyte imbalance.

Timolol is non-selective beta-adrenoreceptor blocker admin-
istered for treatment of increased intraocular pressure topi-
cally, in the patients with open-angle glaucoma. Active ingre-
dient of the medicine is Timolol maleate reducing intraocular
pressure due to reduction of production of the aqueous hu-
mor. It impacts systemic pressure as well. Its effect achieves
maximum in 2 hours and lasts for one day. Side effects are
mostly local and include conjunctival hyperemia, edema of
cornea epithelium, visual blurring and itching. In the event
of prolonged action ptosis can develop as well. Contraindi-
cations include cardiovascular and respiratory system disor-
ders, especially bronchial asthma [4].

Most of the above listed pre-, intra- and post-surgery compli-
cations are associated with the variations of intraocular pressure
in the course of surgical operation. Goal of our study was assess-
ment of the role of Diacarb andTimolol in management of these
complications.

Material and methods. For several months, 500 patients
were specially selected for the study. They were divided into
control group including 300 patients and Diacarb-Timolol group
composed of 200 patients. The patients were aged from 57 to 84
years, in the control group their ages varied between 59 and 84
and in the treated group — between 57 and 81.

Control group included 183 females and 117 males while in
the treated group there were 118 women and 82 men.
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In the treated group the patients were prescribed single oral
dose of Diacarb and single topical dose of Timolol one hour be-
fore the surgery.

Before surgery all patients were subjected to standard oph-
thalmologic examination. All operations were conducted by one
and the same surgeon. Operations were conducted by means
of phacoemulsification machine Stellaris. For anesthesia there
was used tetracaine (topically) and lidocaine (retrobulbar anes-
thesia). Main incision was of 2.75 mm width and was made on
meridian corresponding to 12 o’clock while paracentesis — 1.1
mm, at meridians corresponding to 3 and 9 o’clock, irrigation
and aspiration was provided bimanually, irrigation bottle was
at 100 cm height from the patient’s level. Duovisc was used as
main viscoelastic. After the surgery all patients were instilled
antibiotics.

Results and discussion. As a result of study it was found that
in control group 42 (14%) of three hundred patients had com-
plications, while in Timolol group complications had only 10
patients (5%) of 200. Prolapse of vitreous body developed only
in one patient (0.33%) of 300 in control group while in the treat-
ed group such complication was not indicated at all (0%). Rate
of chamber Diacarb-Timolol). Iris prolapse was found in 12
patients (4%) of control group and 2 (1%) in Diacarb-Timolol
group. Corneal opacification was identified in 10 patients (3.3%)
of control group while this complication has not taken place in
he treated group. Iris bleeding is a very rare complication and in
this case it has developed only in 2 patients (0.67%) of control
group. It should be noted that incidence of intra-surgical myosis
was slightly higher in the treated group (5 patients, 2.5%), com-
pared with the control (7 patients, 2.33%) (Fig.).

Acetazolamide is a carbonic anhydrase inhibitor and it is
used for treatment of numerous diseases, including idiopathic
intracranial hypertension, many types of cardiac insufficiency
etc [5]. In ophthalmological practice it is used for treatment
of glaucoma (in topical Diamox form). Regular, systematic
administration of Acetazolamide can result in serious electro-
lyte imbalance and the physicians abstain from its prescribing.
There were conducted numerous studies dealing with the Ac-
etazolamide role in preventing phacoemulsification complica-
tions. Agarwal and Malik were the first (India), who showed
interest to this issue and found out that Acetazolamide plays
significant role in prevention of vitreous body prolapse [6].
Later Maria and Kale established that topical Acetazolamide
(Diamox) has slight but not significant effect on intraocular
pressure. At the same time, there was significant difference
in incidence of vitreous body prolapse between control and
medication groups. In case of iacarb, its risk was lower [7].
In 2014, study conducted by Hayashi, Yoshida, Sato, Manabe
and Yoshimura showed that in the patients with pseudoexfo-
liation syndrome, oral administration of Acetazolamide sig-
nificantly reduced intraocular pressure [8], especially for the
first 3-5 hours. The same scientists conducted research where
they compared effects of different hypotension remedies [9].
It was established that carbonic anhydrase inhibitor had the
best hypotensive effect within 4-8 hours after surgery, while
in 24 hours after the surgery the effects were equal.
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Fig. Bar chart of the percentages of complications in control and Diacarb-Timolol groups

Numerous studies were conducted about effects of Timolol
and combinations of anti-glaucoma medicine combinations
on post-surgical complications. In 2016, in Greece, Georga-
kopuolos and colleagues decided to assess the effects of beta-
blockers and carbonic anhydrase on post-surgical intraocular
pressure. Administration of the medicines provided desirable
effect and post-surgical pressure has reduced significantly
[10]. Studies conducted by Georg Rainer and colleagues in
2003 showed that combination of dorzolamide (also carbonic
anhydrase inhibitor) and Timolol, within 6 to 24 hours af-
ter surgery significantly reduces the pressure, though this do
not affect the pressure increases caused by viscoelastic in the
course of surgery [11]. In 2001, research conducted by the
same scientists compared the effects of Timolol -dorzolamide
and latanoptost on post-surgical complications. It turned out
that only combination of the drugs was effective [12]. Erdo-
gan and colleagues compared combinations of Timolol with
dorzolamide and Timolol with lataloprost and control group
though they could not find any significant difference between
three groups [13], though clinical studies conducted in 2016
in Russia confirmed that the patients who received ganfort
(bimaptost and tiumolol combination) had much lower in-
traocular pressure compared with the control [14]. Study by
Borazan and colleagues showed that the effects of various
medicines administered separately on post-surgical pressure
did not significantly differ [15].

In September 2017, Servet Centinkaya has conducted
large-scale study in Turkey, where he compared the effects
of systemic Acetazolamide and topical dorzolamide- Timolol
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combination on post-surgical complications and post-surgical
status for 6 months [16]. No significant difference between
the final results was found but, regarding numerous side ef-
fects of Acetazolamide, dorzolamide-tumolol combination
is recommended. Positive effect of dorzilamide- Timolol
combination on post-surgical intraocular pressure in case of
Steep-Trendelenburg surgery is confirmed as well [17].

All above mentioned studies make main emphasis on the
post-surgical intraocular pressure while in our study we have
paid great attention to such complications as vitreous body
prolapse, iris prolapse, bleeding from iris, intra-surgical my-
osis and anterior chamber narrowing that are mostly closely
associated with pressure variations in the course of surgery.
Regarding close relations between the pressure and compli-
cations considered, as well as apparently positive dynamics,
we should offer that further researches would substantiate the
results of our study.

Conclusion. Effect of oral and topical Acetazolamide and
Timolol combination in management of phacoemulsification
complications is already confirmed, but these complications
are mostly related to post-surgical intraocular pressure. In
our study we have noticed positive dynamics in prevention
of such complications as iris prolapse, iris bleeding, vitreous
body prolapse and anterior chamber narrowing. To reliably
substantiate the role in prevention of the mentioned com-
plications, further researches are required in this area. More
in-depth researches are required to compare effects and side
effects of Acetazolamide, timolol and other preparations in
intraocular pressure control.
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SUMMARY

ROLE OF DIACARAB (ACETAZOLAMIDE) AND TIMO-
LOL PREMEDICATION IN PREVENTION OF CATA-
RACT PHACOEMULSIFICATION COMPLICATIONS

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University, Javrishvili Eye Clinic
Oftalmij, Thilisi, Georgia

Goal - measurement of Diacarb (Acetazolamide) and Timo-
lol effectiveness for prevention of cataract phacoemulsification
complications.

Study includes 500 patients, 300 of which comprise the con-
trol group and 200 patients were administered one dose of Dia-
carb orally, one day before the surgery and one topical dose of
oftan Timolol one hour before the surgery. The patients were
observed in the course of surgery, as well as in the post-surgery
period.

All patients received standard post-surgery medication, in-
cluding antibiotics, steroids and lacrimal substitutes for one
month. The operations were conducted by one and the same sur-
geon, using one and the same equipment.

Object of observation were such complications as vitre-
ous prolapse, narrowing of anterior chamber, iris prolapse, iris
bleeding, intraoperative corestenoma.

Rate of complications in the group treated with Diacarb and
Timolol was much lower, compared with the control.

Pre-surgical administration of Diacarb and Timolol reduces the
complication risks. More researches are required in this respect.

Keywords: Diacarb, Timolol, cataract phacoemulsification
complications prevention

PE3IOME

POJIb TIPEMEJIUKALIUU TUAKAPBOM (ALLETA3O0JIA-
MU 1 TUMOJIOJIOM B [TIPO®UJIAKTHUKE OCJIOXK-
HEHU ®PAKOIMYJIbCUDUKALIMA KATAPAKTBI

JxaspumBuiu B.I., Anexcnnze A.T., Hlypras A.T.,
Tonpus M.H.

Meouyunckuii ynusepcumem Jlasuoa Teunouanu, Iaznas kiu-
nuka Joicaspuweunu “Opmanomudsc”, Tounucu, I pysus

Lensb uccnenoBanust - onpeneaeHue 3pGpeKTHBHOCTH JUaKap-
0a (auerazoysiaMU1) U TUMOJIONA JIJISl IPEBEHUUU OCIIOKHEHHHA
(axosMysIbcH(UKALUK KaTapaKThI.

Uccnenosansl 500 manuentos, 300 U3 HMX COCTABHIM KOH-
TposibHYIO Tpynmy, 200 ManueHTOB MOJy4ald OIHOPA30BYIO
HepOopaNIBHYIO 103y Juakap0a 3a OfUH JCHb 0 ONepalyy, a 3a
9ac 710 ONepaLyHy - OJJHOPA30BYIO TOMHKAIBHYIO 103y O(TaH TH-
MOJIOJa.
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Habnronenue Benoch Kak BO BpeMs OTEPAIliy, TaK U B TeUC-
HHE MOCICONEePAMOHHOrO repruoaa. Becem marpeHTaM mpoBo-
UM CTaHAAPTHYIO MOCIJICONEPAlMOHHYI0 MEIUKAMEHTO3HYIO
TEparnuio, BKJIIOYAIONIYI0O aHTHOMOTUKH, CTEPOHIBI M HCKYC-
CTBEHHYIO ClIe3y B TeYEHHE OJHOro mecsua. Onepanuu mpoBo-
JIWJIMCH OJHUM U TEM )K€ XHPYPIOM, HCIOJB3Ysl OJHO U TO JKe
o0opynoBaHuUe.

OOBEKTOM HAOJIIONEHUS SABIIAJINCHL TAKUE OCIIOKHEHMS, KaK

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HpOJANC CTEKJIOBUAHOTO Tella, CY)KCHHE IepelHeil Kamepsl,
IPOJIANC Paay>KHOH OO0OJIOYKH, KPOBOTEUEHHE W3 pay’KHOH
000JI0YKH, MHTPAOTIEPALIMOHHBII MHO3.

IToxazarean OCIOKHEHHUI ObIIIN 3HAYUTEIIBHO HIDKE B IPYIIIIE
Jquakap0Oa U TUMOJIONIA B CPABHEHUH C KOHTPOJIBHOW TPYIIITOH.

[IpenonepanmoHHOe HCHONB30BaHUE AMAaKapda M TUMOJIOJIA
CHIDKAeT pUCK OclioKHeHHH. HeoOxomumo mnpoBelneHue Ialib-
HEeHIMX UCCIIeIOBaHUH B 3TOM HalpaBJICHUH.
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UCCJIEJOBAHUE Y®OEKTUBHOCTH NMPSIMOM PECTABPALIUU ®POHTAJIBHOM I'PYIIIIbI 3YBOB
PABJIMYHBIMU ®OTOKOMITIO3UTHBIMU MATEPUAJIAMU

IMomnuii A.A., Bopucenko E.H., Kepumoa T.H., [Tomnuii 3.C.

Jlyeanckuil 2ocyoapcmeennulil MeOuyuncKkull ynueepcumem, Pybescnoe, Ykpauna

[Taronorum TBepABIX TKaHEH 3y0OB JOCTATOYHO YacTO BCTpe-
YarOTCs y B3POCIIOro U AETCKOIO HACEICHUS YKPauHBbL, IIPH 3TOM
OCHOBHBIMHY IPUYMHAMH MOTEPHU LEIOCTHOCTH aHATOMUYECKOH
(hopMBI 3y0OB SIBISIIOTCS Kapuec, TPaBMaTHYECKHE ITOBPEK/Ie-
HUS U HEKapuo3Hble nopaxeHus [1]. B paznuunbie rogst 10is
HACEJICHUS] CTPaHbI C JHAarHOCTHPOBAHHBIM KapHeCOM COCTaB-
JIsUla, 10 JaHHBIM HaydyHOH aureparypsl, oT 95 no 98%, uto
COOTBETCTBYET BECbMa BBICOKOMY I10Ka3aTENI0 pPacIpocTpa-
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HeHHOCTH 3aboneBanus [3]. HecMOTpst Ha HHTEHCUBHO Pa3BH-
BAIOIMECS] TEXHOJIOTHU B CTOMATOJIOTHH, Pa3paboTaHHBIC JUIs
9 PeKTHBHOTO BOCCTAHOBIICHUS 1e()EKTOB KOPOHKOBOH YacTH
3y0O0B, ¥ IPOQHITAKTHIECKUE MEPOIIPUSTHS, HAlIPaBICHHBIC Ha
[IPEJOTBPAILCHUE PA3BUTHs KapUeca U HEKapUO3HBIX IOpaxe-
HUll y Jeredl U B3pOCIBIX, AMUICMUONIOTUYECKUE [TOKA3ATEIN
PacCIpOCTPAaHECHHOCTH M MHTEHCUBHOCTH JTHX 3a00JeBaHUI Y
HACEJICHUS CTPAHBI IPOJOJIKAIOT YXYIIIAThCS.



