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Öåëü ðàáîòû — îöåíèòü êëèíè÷åñêóþ ýôôåêòèâíîñòü èìïëàíòàöèè ÈÎË ñ ìåõàíèçìîì ôîðìèðîâàíèÿ âîë-
íîâîãî ôðîíòà ïðè õèðóðãè÷åñêîì ëå÷åíèè êàòàðàêòû ó ïàöèåíòîâ, ïåðåíåñøèõ ñêâîçíóþ êåðàòîïëàñòèêó (ÑÊÏ). 
Ìàòåðèàë è ìåòîäû. ×åòûðå ïàöèåíòà: 1 ìóæ÷èíà è 3 æåíùèíû (4 ãëàçà) â âîçðàñòå îò 24 äî 58 ëåò — áûëè ïðîîïåðè-
ðîâàíû ïî ïîâîäó êàòàðàêòû ïîñëå ÑÊÏ (ïðîâåäåííîé ó âñåõ ïàöèåíòîâ áîëåå 1,5 ãîäà íàçàä — â 3 ñëó÷àÿõ ïî ïîâîäó êåðà-
òîêîíóñà IV ñòàäèè, â îäíîì ñëó÷àå — âñëåäñòâèå ïåðåíåñåííîãî ãåðïåòè÷åñêîãî êåðàòèòà). Ðîãîâè÷íûå øâû áûëè ñíÿòû 
ó âñåõ ïàöèåíòîâ ÷åðåç ãîä ïîñëå îïåðàöèè. Âñåì ïàöèåíòàì ïðîâåäåíà ôàêîýìóëüñèôèêàöèÿ êàòàðàêòû ÷åðåç ðîãîâè÷íûé 
òîííåëü 2,2 ìì: îäíîìó — ñ èìïëàíòàöèåé ÈÎË Alcon AcrySof IQ Vivity, òðîèì èìïëàíòèðîâàíà òà æå ìîäåëü, íî ñ òîðè-
÷åñêèì êîìïîíåíòîì èç-çà íàëè÷èÿ ðîãîâè÷íîãî àñòèãìàòèçìà. Ðàñ÷åò ÈÎË îñíîâûâàëñÿ íà àêòóàëüíûõ äàííûõ îïòè÷åñêîé 
áèîìåòðèè ãëàçà (IOL-Master 700, Carl Zeiss, Ãåðìàíèÿ) è øåéìïôëþã-êåðàòîòîïîãðàôè÷åñêèõ èçìåðåíèé (Oculyzer, Alcon, 
CØÀ). Äëÿ ðàñ÷åòà îïòè÷åñêîé ñèëû ÈÎË èñïîëüçîâàëè ôîðìóëû Barrett True-K, Kane, Barrett Universal II, Hoffer Q, Haigis. 
Ðåçóëüòàòû. Ó âñåõ ïàöèåíòîâ õèðóðãè÷åñêîå âìåøàòåëüñòâî ïî ïîâîäó êàòàðàêòû ïðîâåäåíî áåç îñëîæíåíèé. Ïîâûøåíèå 
îñòðîòû çðåíèÿ — íåêîððèãèðîâàííîé (ÍÊÎÇ) è ìàêñèìàëüíîé êîððèãèðîâàííîé (ÌÊÎÇ) — îòíîñèòåëüíî ïðåäîïåðàöè-
îííûõ çíà÷åíèé äîñòèãíóòî âî âñåõ ñëó÷àÿõ: äî îïåðàöèè ñðåäíåå çíà÷åíèå ÍÊÎÇ ñîñòàâëÿëî 0,05, ïîñëå îïåðàöèè — 0,55; 
ÌÊÎÇ äî õèðóðãèè — 0,34, ïîñëå íåå — 0,68. Ñðåäíèé ñóáúåêòèâíûé öèëèíäðè÷åñêèé êîìïîíåíò ðåôðàêöèè äî îïåðàöèè ñî-
ñòàâèë 2,25 äïòð, èìïëàíòàöèÿ òîðè÷åñêîé ìîäåëè ÈÎË ïîçâîëèëà óìåíüøèòü åãî äî 1,13 äïòð. Âî âñåõ ñëó÷àÿõ îòìå÷åí 
ïëàâíûé ïåðåõîä êðèâîé äåôîêóñèðîâêè ñ +0,5 äî –1,5 äïòð (÷òî ñîîòâåòñòâóåò 66 ñì). Ìàêñèìàëüíî ýôôåêòèâíûìè äëÿ 
äîñòèæåíèÿ ðåôðàêöèè öåëè ÿâèëèñü ôîðìóëû Kane è Barrett True-K. Çàêëþ÷åíèå. Â ðàáîòå ïðåäñòàâëåí ïåðâûé â Ðîññèéñêîé 
Ôåäåðàöèè êëèíè÷åñêèé îïûò ïðèìåíåíèÿ èìïëàíòàöèè ÈÎË ñ ìåõàíèçìîì ôîðìèðîâàíèÿ âîëíîâîãî ôðîíòà Alcon IQ Vivity 
è Vivity Toric ó ïàöèåíòîâ, ïåðåíåñøèõ ÑÊÏ. Âî âñåõ ñëó÷àÿõ ðàñ÷åò è èìïëàíòàöèÿ äàííîãî òèïà ÈÎË ñ ó÷åòîì èñõîäíîãî 
ðîãîâè÷íîãî àñòèãìàòèçìà ïîçâîëèëè îáåñïå÷èòü çíà÷èìîå óëó÷øåíèå ÍÊÎÇ è ÌÊÎÇ ñ ïëàâíûì ïåðåõîäîì íà ñðåäíåå ðàñ-
ñòîÿíèå. Íåñìîòðÿ íà âûñîêèå çíà÷åíèÿ àáåððàöèé âûñøåãî ïîðÿäêà, íè îäèí èç ïðîîïåðèðîâàííûõ ïàöèåíòîâ íå ïðåäúÿâëÿë 
æàëîá íà äèñôîòîïñèè, òàêèå êàê îðåîëû è áëèêè, êîòîðûå ïðèñóùè ÈÎË ñ äèôðàêöèîííîé òåõíîëîãèåé.
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Îïåðàöèÿ óäàëåíèÿ êàòàðàêòû ïîñëå ñêâîçíîé êåðà-
òîïëàñòèêè äî ñèõ ïîð îñòàåòñÿ ñëîæíîé õèðóðãè÷åñêîé 
ïðîöåäóðîé êàê â îòíîøåíèè ðàñ÷åòà ÈÎË, òàê è íà ýòàïå 
ñàìîãî âìåøàòåëüñòâà, êîòîðîå äîëæíî ïðîâîäèòüñÿ íàè-
áîëåå îïûòíûìè õèðóðãàìè. Íåñìîòðÿ íà ïîñòîÿííîå 
ñîâåðøåíñòâîâàíèå äèàãíîñòè÷åñêîãî îáîðóäîâàíèÿ, çà-
äåéñòâîâàííîãî â ïðîöåññå ïðåäîïåðàöèîííîãî ðàñ÷åòà 
ÈÎË, ïîÿâëåíèå íîâûõ ôîðìóë äëÿ êàëüêóëÿöèè èõ ñèëû, 
ïðîöåíò ðåôðàêöèîííûõ îøèáîê ïîñëå õèðóðãèè êàòàðàêòû 
íà ãëàçàõ ïîñëå ñêâîçíîé êåðàòîïëàñòèêè âñå åùå îñòàåòñÿ 
âûñîêèì [1].

Âûáîð ëèíçû ó òàêîé êàòåãîðèè ïàöèåíòîâ âñåãäà 
ïðåäñòàâëÿåò îïðåäåëåííóþ ñëîæíîñòü, è ñòàíäàðòîì ÿâëÿ-
åòñÿ àñôåðè÷åñêàÿ ìîíîôîêàëüíàÿ ÈÎË. Îäíàêî çà÷àñòóþ 
ïàöèåíòû çàèíòåðåñîâàíû â èìïëàíòàöèè âûñîêîòåõíîëî-
ãè÷íîé ëèíçû äëÿ êîððåêöèè ïðåñáèîïèè ñ ðàñøèðåííûì 
äèàïàçîíîì ôîêóñà, êîòîðàÿ ïîçâîëèò ìîëîäûì òðóäîñïî-
ñîáíûì ïàöèåíòàì âèäåòü íà âñåõ ðàññòîÿíèÿõ è âåñòè 

ïîëíîöåííûé îáðàç æèçíè. Ïðîáëåìà ñîñòîèò â òîì, ÷òî èð-
ðåãóëÿðíîñòü ðîãîâèöû ïîñëå êåðàòîïëàñòèêè ñàìà ïî ñåáå 
ôîðìèðóåò àáåððàöèè âûñîêîãî ïîðÿäêà, âûðàæåííûå â òîé 
èëè èíîé ñòåïåíè. Ïðè ýòîì ïîòåíöèàëüíî âîçìîæíûå 
äèñôîòîïñèè, êîòîðûå ìîãóò áûòü ñïðîâîöèðîâàíû ÈÎË 
íà îñíîâå äèôðàêöèîííîé ðåøåòêè (òðèôîêàëüíîé èëè 
EDOF), òîëüêî óñóãóáÿò è áåç òîãî îòíîñèòåëüíî íèçêèå êà-
÷åñòâåííûå õàðàêòåðèñòèêè çðåíèÿ. Â ñâÿçè ñ ýòèì õèðóðãè 
î÷åíü îñòîðîæíî ïîäõîäÿò ê ðåêîìåíäàöèè è èìïëàíòàöèè 
òàêèõ ÈÎË, è áîëüøèíñòâî èç íèõ âñå-òàêè ïðèäåðæèâà-
þòñÿ ìíåíèÿ, ÷òî ýòè ëèíçû ïðîòèâîïîêàçàíû ïàöèåíòàì 
ïîñëå êåðàòîðåôðàêöèîííûõ âìåøàòåëüñòâ, êàê ïîñëå êåðà-
òîòîìèè, èìïëàíòàöèè ðîãîâè÷íûõ ñåãìåíòîâ, òàê è ïîñëå 
êåðàòîïëàñòèêè.

Âàðèàíòîì âûáîðà â äàííûõ ñèòóàöèÿõ ìîæåò áûòü 
èìïëàíòàöèÿ EDOF-ëèíçû ñ ïðèíöèïèàëüíî îðèãèíàëü-
íûì ìåõàíèçìîì ôîðìèðîâàíèÿ âîëíîâîãî ôðîíòà, ïåðâîé 
â ñâîåì ðîäå ÈÎË ñ óâåëè÷åííîé ãëóáèíîé ôîêóñà, â êî-
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Purpose. To evaluate the clinical efficacy of IOL implantation with a wavefront formation mechanism as part of cataract surgery 
of patients who underwent penetrating keratoplasty. Material and methods. 4 patients – one man and three women (4 eyes) (1 man, 
3 women) aged 24 to 58 underwent phacoemulsification after penetrating keratoplasty (PKP) (performed in all patients more than 
1.5 years ago, in 3 cases for keratoconus IV, in 1 case due to herpetic keratitis). The corneal sutures were removed 1 year after the  PKP 
in all patients. All patients received cataract phacoemulsification through a 2.2 mm corneal tunnel. In one case, Alcon AcrySof IQ 
Vivity was implanted, in three cases, who had had corneal astigmatism, the same model was used but with a toric component. The IOL 
calculation was based on current optical biometrics data (IOL-Master 700, Carl Zeiss, Germany) and Scheimpflug-keratotopographic 
measurements (Oculyzer, Alcon, USA). The optical power of the IOL was calculated by the formulas of Barrett True K, Kane, 
Barrett Universal II, Hoffer Q, and Haigis. Results. It all cases, surgeries had no complications. Visual acuity, both with (BCVA) 
and without correction (UCVA), increased with respect to preoperative values in all cases (before surgery, mean BCVA values were 
0.05; after surgery, 0.55; mean UCVA values before surgery, 0.34; after surgery, 0.68). The average observed cylindrical component 
of refraction before the opening operation was 2.25 D; the implantation of a toric IOL reduced it to 1.13 D. In all cases, a smooth 
transition of the defocusing curve from +0.5 D to –1.5 D (corresponding to 66 cm) was observed. The most effective formulas achieving 
target refraction were those by Kane and Barrett True K. Conclusion. The paper presents Russia’s first clinical experience of using IOL 
with a wavefront formation mechanism Alcon IQ Vivity è Vivity Toric in patients who underewent penetrating keratoplasty. In all cases, 
these IOLs were calculated and implanted taking account of the initial corneal astigmatism, which made it possible to significantly 
improve both BCVA and UCVA with a smooth transition to the middle distance. Despite the high values of higher order aberrations, 
none of the operated patients complained of undesirable photopic phenomena, such as halos and glare, which are inherent in intraocular 
lenses with diffractive technology.
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òîðîé èñïîëüçóåòñÿ çàïàòåíòîâàííàÿ íåäèôðàêöèîííàÿ 
òåõíîëîãèÿ X-Wave, ðàñòÿãèâàþùàÿ è ñìåùàþùàÿ ñâåòîâîé 
ïó÷îê áåç ðàçäåëåíèÿ åãî, êàê â äèôðàêöèîííîé òåõíîëî-
ãèè, è ôîðìèðîâàíèÿ êîëüöåâûõ çîí ñ ðàçëè÷íîé ñèëîé 
ïðåëîìëåíèÿ, êàê â ðåôðàêöèîííîé îïòèêå. 

ÖÅËÜ ðàáîòû — ïðîäåìîíñòðèðîâàòü íà êëèíè÷å-
ñêèõ ïðèìåðàõ è îöåíèòü êëèíè÷åñêóþ ýôôåêòèâíîñòü 
èìïëàíòàöèè ÈÎË ñ ìåõàíèçìîì ôîðìèðîâàíèÿ âîëíîâîãî 
ôðîíòà (AcrySof IQ Vivity è Vivity Toric) ïðè õèðóðãè÷åñêîì 
ëå÷åíèè êàòàðàêòû ó ïàöèåíòîâ, ïåðåíåñøèõ ñêâîçíóþ 
êåðàòîïëàñòèêó (ÑÊÏ). 

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ
Ïîä íàáëþäåíèåì íàõîäèëîñü 4 ïàöèåíòà (4 ãëàçà): 1 

ìóæ÷èíà, 3 æåíùèíû — â âîçðàñòå îò 24 äî 58 ëåò, ïðî-
îïåðèðîâàííûõ ïî ïîâîäó êàòàðàêòû íà ãëàçàõ ïîñëå ïåðå-
íåñåííîé ÑÊÏ, êîòîðàÿ áûëà ïðîâåäåíà ó âñåõ ïàöèåíòîâ 
áîëåå 1,5 ãîäà íàçàä — â 3 ñëó÷àÿõ ïî ïîâîäó êåðàòîêîíóñà 
IV ñòàäèè, â îäíîì ñëó÷àå — ïîñëå ïåðåíåñåííîãî ãåðïå-
òè÷åñêîãî êåðàòèòà. Ñíÿòèå ðîãîâè÷íûõ øâîâ ó âñåõ ïàöè-
åíòîâ ïðîâåäåíî ÷åðåç ãîä ïîñëå îïåðàöèè. 

Ñðåäíåå çíà÷åíèå íåêîððèãèðîâàííîé îñòðîòû çðå-
íèÿ (ÍÊÎÇ) äî îïåðàöèè ñîñòàâèëî 0,05, à ìàêñèìàëüíîé 
êîððèãèðîâàííîé îñòðîòû çðåíèÿ (ÌÊÎÇ) — 0,34. Ñðåäíèé 
ñóáúåêòèâíûé öèëèíäðè÷åñêèé êîìïîíåíò ðåôðàêöèè äî 
îïåðàöèè ñîñòàâèë 2,25 äïòð. Ïðåäîïåðàöèîííûå äàííûå 
ïàöèåíòîâ ïðåäñòàâëåíû â òàáëèöå 1.

Âñåì ïàöèåíòàì ïðîâåäåíà ôàêîýìóëüñèôèêàöèÿ êà-
òàðàêòû ÷åðåç ðîãîâè÷íûé òîííåëü 2,2 ìì: îäíîìó — ñ èì-
ïëàíòàöèåé ÈÎË Alcon AcrySof IQ Vivity, òðîèì — òîé æå 
ìîäåëè, íî ñ òîðè÷åñêèì êîìïîíåíòîì èç-çà íàëè÷èÿ 
ðîãîâè÷íîãî àñòèãìàòèçìà. 

Ðàñ÷åò ÈÎË îñíîâûâàëñÿ íà àêòóàëüíûõ äàííûõ 
îïòè÷åñêîé áèîìåòðèè ãëàçà (IOL-Master 700, Carl Zeiss, 
Ãåðìàíèÿ) è øåéìïôëþã-êåðàòîòîïîãðàôè÷åñêèõ èçìå-

ðåíèé (Oculyzer, Alcon, CØÀ). Îñíîâíûìè ôîðìóëàìè 
äëÿ ðàñ÷åòà îïòè÷åñêîé ñèëû ÈÎË, òîðè÷åñêîãî êîì-
ïîíåíòà è ïîëîæåíèÿ çàäàííîãî ìåðèäèàíà ÿâëÿëèñü 
Barrett True-K, Kane, ïðîâåðî÷íûìè — Haigis, Barrett 
Universal II, Hoffer Q. Ðåôðàêöèåé öåëè ÿâëÿëàñü ñëàáàÿ 
ìèîïèÿ (0,5–0,6 äïòð). 

ÐÅÇÓËÜÒÀÒÛ
Ó âñåõ ïàöèåíòîâ õèðóðãè÷åñêîå âìåøàòåëüñòâî ïî ïî-

âîäó êàòàðàêòû ïðîâåäåíî áåç îñëîæíåíèé. Ïîâûøåíèå 
îñòðîòû çðåíèÿ îòíîñèòåëüíî ïðåäîïåðàöèîííûõ çíà÷åíèé 
êàê ñ êîððåêöèåé, òàê è áåç äîñòèãíóòî âî âñåõ ñëó÷àÿõ. 
Ñëåäóåò îòìåòèòü, ÷òî ó âñåõ ïàöèåíòîâ â ïîñëåîïåðàöè-
îííîì ïåðèîäå ïîëó÷åíà öåëåâàÿ ðåôðàêöèÿ ñ êðàéíå íå-
çíà÷èòåëüíûì îòêëîíåíèåì îò ðàñ÷åòíîãî ñôåðè÷åñêîãî 
êîìïîíåíòà (ìàêñèìàëüíîå îòêëîíåíèå îò çàäàííîé ðåô-
ðàêöèè ñîñòàâèëî 1,5 äïòð). 

Ñðåäíèå çíà÷åíèÿ ÍÊÎÇ è ÌÊÎÇ ïîñëå îïåðàöèè 
çíà÷èòåëüíî óâåëè÷èëèñü è ñîñòàâèëè ñîîòâåòñòâåííî 
0,55 è 0,68. Èìïëàíòàöèÿ òîðè÷åñêîé ìîäåëè ÈÎË ïî-
çâîëèëà ñíèçèòü ñðåäíèé ñóáúåêòèâíûé öèëèíäðè÷åñêèé 
êîìïîíåíò ðåôðàêöèè äî 1,13 äïòð. Ðîãîâè÷íûé àñòèãìà-
òèçì ïðàêòè÷åñêè îñòàëñÿ áåç èçìåíåíèÿ, òàê êàê ôàêî-
ýìóëüñèôèêàöèÿ êàòàðàêòû (ÔÝÊ) ïðîâîäèëàñü ïî òåõíî-
ëîãèè MICS (MIcro Coaxial Surgery — ìèêðîêîàêñèàëüíàÿ 
õèðóðãèÿ êàòàðàêòû). 

Ìàêñèìàëüíî ýôôåêòèâíûìè äëÿ äîñòèæåíèÿ ðåô-
ðàêöèè öåëè ÿâèëèñü ôîðìóëû Kane è Barrett True-K. 
Äàííûå ïàöèåíòîâ ÷åðåç 3 ìåñ ïîñëå îïåðàöèè ïðåäñòàâ-
ëåíû â òàáëèöå 2.

Íèæå ïðåäñòàâëåíû äâà êëèíè÷åñêèõ ñëó÷àÿ ÔÝÊ ñ 
èìïëàíòàöèåé ÈÎË Alcon AcrySof IQ Vivity è Vivity Toric.

Êëèíè÷åñêèé ïðèìåð 1. Ïàöèåíòêà Ä., 42 ãîäà. Äèàãíîç: 
«êàòàðàêòà îñëîæíåííàÿ, çàäíÿÿ ñóáêàïñóëÿðíàÿ, ñîñòî-
ÿíèå ïîñëå ñêâîçíîé êåðàòîïëàñòèêè, ìèîïèÿ ñðåäíåé 

Òàáëèöà 1. Äàííûå ïàöèåíòîâ äî îïåðàöèè 
Table 1. Data of patients before surgery

¹ Âî çðàñò
Age

Êåðàòîìåòðèÿ
Keratometry

Ðåôðàêòîìåòðèÿ
Refractometry

Îñòðîòà çðåíèÿ
Visual acuity

ñëàáûé ìåðèäèàí
flat meridian

Ê1

ñèëüíûé ìåðèäèàí
steep meridian

Ê2

ÍÊÎÇ
UCVA

ÌÊÎÇ
BCVA

1 42 44,9 46,2 Sph-5,5 Cyl-1,0 Ax45 0,05 0,5

2 24 43,4 49,7 Sph-8,0 Cyl-5,0 Ax65 0,08 0,5

3 55 45,4 47,9 Sph-5,0 Cyl-3,0 Ax72 0,03 0,3

4 58 42,56 45,52 Íå îïðåäåëÿåòñÿ
Not defined 0,04 í/ê

Ïðèìå÷àíèå. Çäåñü è â òàáëèöå 2: ÍÊÎÇ — íåêîððèãèðîâàííàÿ îñòðîòà çðåíèÿ; ÌÊÎÇ — ìàêñèìàëüíàÿ êîððèãèðîâàííàÿ îñòðîòà çðåíèÿ.
Note. Here and in the table 2: UCVA — uncorrected visual acuity, BCVA — best-corrected visual acuity.

Òàáëèöà 2. Äàííûå ïàöèåíòîâ ÷åðåç 3 ìåñ ïîñëå îïåðàöèè 
Table 2. Patients data 3 months after surgery

¹ Âîçðàñò
Age

Ìîäåëü ÈÎË IQ Vivity
IOL Model IQ Vivity

Ðåôðàêòîìåòðèÿ
Refractometry

Îñòðîòà çðåíèÿ
Visual acuity

ÍÊÎÇ
UCVA

ÌÊÎÇ
BCVA 66 ñì

1 42 DFT015 +11,0 Sph+1,0 Cyl-1,25 Ax80 0,8 1,0 0,6

2 24 DFT615 +12,0 Sph-0,75 Cyl-2,75 Ax43 0,6 í/ê 0,4

3 55 DFT615 +10,5 Sph-0,25 Cyl-1,0 Ax25 0,3 0,4 0,2

4 58 DFT615 +10,5 Cyl-2,25 Ax75 0,5 0,7 0,4
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ñòåïåíè, àñòèãìàòèçì ðîãîâè÷íûé ñëàáîé ñòåïåíè ïðàâîãî 
ãëàçà». Èç àíàìíåçà: ñêâîçíàÿ ñóáòîòàëüíàÿ êåðàòîïëàñòèêà 
ïðàâîãî ãëàçà (ïîñòãåðïåòè÷åñêîå ïîìóòíåíèå ðîãîâèöû). 

Îñòðîòà çðåíèÿ äî îïåðàöèè 0,05 Sph-5,5 Cyl-1,0 
Ax45 = 0,5, ÂÃÄ 21 ìì ðò. ñò., êåðàòîìåòðèÿ Ê1 = 44,9, 
Ê2 = 46,2, flat = 35 (ðèñ. 1), ïåðåäíå-çàäíÿÿ îñü 
(ÏÇÎ) = 26,34 ìì.

Ïîñëå èìïëàíòàöèè ÈÎË Alcon AcrySof IQ Vivity DFT015 
+11,0 (ðèñ. 2) îñòðîòà çðåíèÿ â 1-é äåíü ñîñòàâèëà 0,3 í/ê. 
×åðåç 3 ìåñ — 0,8 Sph+1,0 Cyl-1,25 Ax80 = 1,0. Ïðè îöåí-
êå êðèâîé äåôîêóñèðîâêè îòìå÷åí 
ïëàâíûé ïåðåõîä ñ +0,5 äî –1,5 äïòð, 
íà ðàññòîÿíèè 66 ñì îñòðîòà çðåíèÿ 
áåç êîððåêöèè — 0,6 (ðèñ. 3).

Êëèíè÷åñêèé ïðèìåð 2. Ïàöèåíòêà Ê., 24 ãîäà. Ïîñòó-
ïèëà ñ äèàãíîçîì: «êàòàðàêòà îñëîæíåííàÿ, íåïîëíàÿ, ñî-
ñòîÿíèå ïîñëå ñêâîçíîé êåðàòîïëàñòèêè, ìèîïèÿ âûñîêîé 
ñòåïåíè, àñòèãìàòèçì ðîãîâè÷íûé âûñîêîé ñòåïåíè ïðàâîãî 
ãëàçà». Â àíàìíåçå ïðîâåäåíà ñêâîçíàÿ ñóáòîòàëüíàÿ êåðàòî-
ïëàñòèêà ïðàâîãî ãëàçà (êåðàòîêîíóñ IV ñòàäèè), èìïëàíòàöèÿ 
ðîãîâè÷íûõ ñåãìåíòîâ ëåâîãî ãëàçà (êåðàòîêîíóñ III ñòàäèè). 

Äî îïåðàöèè îñòðîòà çðåíèÿ ïðàâîãî ãëàçà ñîñòà-
âèëà 0,08 Sph-8,0 Cyl-5,0 Ax65 = 0,5, ÂÃÄ 15 ìì ðò. ñò., 
êåðàòîìåòðèÿ Ê1 = 43,4, Ê2 = 49,7, flat = 80,1 (ðèñ. 4), 
ÏÇÎ = 25,37 ìì.

Ïîñëå ïðîâåäåíèÿ ÔÝÊ ñ èìïëàíòàöèåé òîðè÷åñêîé 
ÈÎË Alcon AcrySof IQ Vivity DFT615 +12,0 (ðèñ. 5) îñòðîòà 
çðåíèÿ â 1-é äåíü ñîñòàâèëà 0,6 í/ê, ÷åðåç 3 ìåñ îñòðîòà 
çðåíèÿ îñòàëàñü áåç èçìåíåíèé — 0,6 í/ê, äàííûå ðåôðàê-
òîìåòðèè: Sph-0,75 Cyl-2,75 Ax43. Ïðè îöåíêå êðèâîé äå-
ôîêóñèðîâêè îòìå÷åí ïëàâíûé ïåðåõîä ñ +0,5 äî –1,5 äïòð, 
íà ðàññòîÿíèè 66 ñì îñòðîòà çðåíèÿ áåç êîððåêöèè — 
0,4 (ðèñ. 6).

ÎÁÑÓÆÄÅÍÈÅ
Ïðè îòñðî÷åííîé õèðóðãèè õðóñòàëèêà ïîñëå ÑÊÏ 

ðàñ÷åò ñèëû ÈÎË ïðåäñòàâëÿåò ñîáîé îñîáóþ ïðîáëåìó. Âû-
ðàæåííûå íåðîâíîñòè ðîãîâèöû, ñîçäàþùèå èððåãóëÿðíûé 
è/èëè âûñîêèé àñòèãìàòèçì, çàòðóäíÿþò èçìåðåíèå áèî-
ìåòðè÷åñêèõ ïàðàìåòðîâ, ñòîëü íåîáõîäèìîå äëÿ òî÷íîãî 
ðàñ÷åòà ÈÎË. Ïðè ýòîì ÷àñòî íàáëþäàåòñÿ íåðàâíîìåðíàÿ 
êðèâèçíà çàäíåé ïîâåðõíîñòè ðîãîâèöû, ìåíÿåòñÿ ñîîòíî-
øåíèå êðèâèçíû ïåðåäíåé è çàäíåé ïîâåðõíîñòè ðîãîâèöû, 
à ñîîòâåòñòâåííî, ïðèíèìàòü âî âíèìàíèå ïîêàçàòåëè ïðå-
ëîìëÿþùåé ñèëû ðîãîâèöû òîëüêî ïî èçìåðåííîìó ðàäèóñó 
ïåðåäíåé ïîâåðõíîñòè íåêîððåêòíî [1, 2].

Â äàííîé ñèòóàöèè íà ïîìîùü ïðèõîäèò èñïîëü-
çîâàíèå ñïåöèàëèçèðîâàííûõ ïðîòîêîëîâ, ïîëó÷åííûõ 
ïðè øåéìïôëþã-ñêàíèðîâàíèè, — êåðàòîòîïîãðàôîâ, ðå-
àëèçóþùèõ îöåíêó îïòè÷åñêîé ñèëû è ñîñòîÿíèÿ ïåðåäíåé 
è çàäíåé ïîâåðõíîñòåé ðîãîâèöû, â òîì ÷èñëå àäàïòèðîâàí-
íûõ èìåííî äëÿ îïåðèðîâàííûõ ðîãîâèö, íà îñíîâå àíàëèçà 
öâåòîâîãî êàðòèðîâàíèÿ è çîíàëüíîé äèôôåðåíöèðîâêè.

Îáÿçàòåëüíûì óñëîâèåì äëÿ òî÷íîãî ðàñ÷åòà ÿâëÿ-
åòñÿ èñïîëüçîâàíèå ôîðìóë, ñïåöèàëüíî ðàçðàáîòàííûõ 
äëÿ îïåðèðîâàííûõ ðîãîâèö (Barrett True-K, Holladay), 

Рис. 1. Кератотопограмма перед операцией, пациент 1 
Fig. 1. Keratotopogram before surgery, patient 1

Рис. 2. Расчет силы ИОЛ Alcon AcrySof IQ 
Vivity DFT015 по формуле Kane 
Fig. 2. Alcon AcrySof IQ Vivity DFT015 IOL 
power calculation using the Kane formula

IOL Power (D) Refraction (D)

12.5 –1.51
12.0 –1.19
11.5 –0.87
11.0 –0.56
10.5 –0.25
10.0 0.05
9.5 0.35

Рис. 3. Кривая дефокусировки, пациент 1 
Fig. 3. Defocus curve, patient 1
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ëèáî ôîðìóë, íå ó÷èòûâàþùèõ êåðàòîìåòðè÷åñêèå ïîêàçà-
òåëè äëÿ ðàñ÷åòà ýôôåêòèâíîãî ïîëîæåíèÿ ÈÎË (Haigis). 

Íà íàø âçãëÿä, èñïîëüçîâàíèå ïðè îïðåäåëåíèè 
ñèëû ÈÎË èíäèâèäóàëüíûõ ñïåöèàëèçèðîâàííûõ ïðî-
òîêîëîâ èçìåðåíèé îïåðèðîâàííûõ ðîãîâèö (ïàðàìåòðû 
ñàãèòòàëüíûõ êàðò 3,5-ìì öåíòðàëüíîé çîíû ïåðåäíåé 
è çàäíåé ïîâåðõíîñòè, ïîëó÷åííûõ ïðè èññëåäîâàíèè 
íà àïïàðàòå (Oculyzer, Alcon, CØÀ), â ñî÷åòàíèè ñ ïðè-
ìåíåíèåì ñïåöèàëèçèðîâàííûõ ôîðìóë ðàñ÷åòà ïîçâîëèëî 
ìàêñèìàëüíî ïðèáëèçèòüñÿ ê ðàñ÷åòíîé ðåôðàêöèè â ïî-
ñëåîïåðàöèîííîì ïåðèîäå.

Íåìàëîâàæíîé òàêæå ÿâëÿåòñÿ ïðîáëåìà êîððåêöèè 
èíäóöèðîâàííîãî ïîñëå êåðàòîïëàñòèêè àñòèãìàòèçìà. 
Íåáîëüøèå çíà÷åíèÿ ìîæíî ñêîððåêòèðîâàòü ñ ïîìîùüþ 
î÷êîâ. Áîëåå âûñîêèå öèôðû àñòèãìàòèçìà ìîãóò áûòü 
óñòðàíåíû ñ ïîìîùüþ êîíòàêòíûõ ëèíç èëè õèðóðãè÷å-
ñêîãî âìåøàòåëüñòâà. Ïîñëå ïðîâåäåíèÿ ÑÊÏ ïðè õè-
ðóðãè÷åñêîì ëå÷åíèè êàòàðàêòû íà ôîíå ðåãóëÿðíîãî 
ðîãîâè÷íîãî àñòèãìàòèçìà îòëè÷íî çàðåêîìåíäîâàëà ñåáÿ 
òåõíîëîãèÿ èìïëàíòàöèè òîðè÷åñêèõ ÈÎË [3–6]. 

Â ïðåäñòàâëåííûõ íàìè êëèíè÷åñêèõ ñèòóàöèÿõ, 
â êîòîðûõ ïðèñóòñòâîâàë èíäóöèðîâàííûé ðîãîâè÷íûé 
àñòèãìàòèçì (3 ãëàçà), èìïëàíòàöèÿ òîðè÷åñêîé ÈÎË 
AcrySof IQ Vivity â 2 ãëàçàõ (ñ èððåãóëÿðíîñòüþ ñèëüíîãî 
ìåðèäèàíà) ïîçâîëèëà â çíà÷èòåëüíîé ñòåïåíè óìåíüøèòü 
öèëèíäðè÷åñêèé êîìïîíåíò ñóáúåêòèâíîé ðåôðàêöèè, 
à â îäíîì ãëàçó ïðàêòè÷åñêè ïîëíîñòüþ åãî íåéòðàëèçîâàòü. 

Ïðîâåäåíèå ëþáîãî âèäà êåðàòîïëàñòèêè ÿâëÿåòñÿ 
ïðè÷èíîé ðàçâèòèÿ àáåððàöèé âûñøåãî ïîðÿäêà, òàêèõ 
êàê êîìà ïåðåäíåé è çàäíåé ïîâåðõíîñòè ðîãîâèöû, 
ñôåðè÷åñêèå àáåððàöèè, àñòèãìàòèçì íàêëîííûõ ïó÷êîâ, 
äèñòîðñèÿ, ÿâëÿþùèõñÿ ïðè÷èíîé ñíèæåíèÿ êà÷åñòâà çðå-
íèÿ è êîíòðàñòíîé ÷óâñòâèòåëüíîñòè. Ïðè÷åì ÷åì âûøå 
âûðàæåííîñòü óïîìÿíóòûõ àáåððàöèé, òåì íèæå íåêîð-
ðèãèðîâàííàÿ îñòðîòà çðåíèÿ è ïîêàçàòåëè êîíòðàñòíîé 
÷óâñòâèòåëüíîñòè [7]. Èìïëàíòàöèÿ ìóëüòèôîêàëüíûõ 
ÈÎË, ðàáîòàþùèõ ïî ïðèíöèïó äèôðàêöèîííîé ðåøåòêè, 
â ïîäîáíûõ ñèòóàöèÿõ íåïðèåìëåìà. Ðÿä èññëåäîâàíèé 
ïîêàçûâàþò, ÷òî êîìà ïåðåäíåé ïîâåðõíîñòè ðîãîâèöû, 
óðîâåíü êîòîðîé ïðåâûøàåò 32 ìêì, ìîæåò âûçâàòü íå-
ïåðåíîñèìûå äèñôîòîïñèè ó ïàöèåíòîâ ñ äèôðàêöèîí-
íûìè ìóëüòèôîêàëüíûìè è EDOF-ÈÎË [8].

Рис. 4. Пациент 2: кератотопограмма перед операцией 
Fig. 4. Patient 2: keratotopogram before surgery 

Рис. 5. Расчет силы ИОЛ Alcon AcrySof IQ 
Vivity Toric DFT615 по формуле Kane 
Fig. 5. Alcon AcrySof IQ Vivity Toric DFT615 
IOL power calculation using the Kane formula

IOL Power (D) Refraction (D)

13.0 –1.05
12.5 –0.74
12.0 –0.43
11.5 –0.13
11.0 0.17

Toric (Cylinder Power) Residual Cylinder

T7 (4.50) 3.01 D Axis 171
T8 (5.25) 2.60 D Axis 171
T9 (6.00) 2.20 D Axis 171

Рис. 6. Кривая дефокусировки, пациент 2 
Fig. 6. Defocus curve, patient 2
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AcrySo f IQ Vivity — íåäèôðàêöèîííàÿ ÈÎË EDOF 
ñ òåõíîëîãèåé ôîðìèðîâàíèÿ âîëíîâîãî ôðîíòà. Äèàïàçîí 
çðåíèÿ — ñ èñïîëüçîâàíèåì îïòè÷åñêîãî ïðèíöèïà íîâîãî 
ïîêîëåíèÿ, ôîðìèðîâàíèÿ âîëíîâîãî ôðîíòà, êîòîðûé îò-
ëè÷àåòñÿ îò èñïîëüçîâàíèÿ ñóùåñòâóþùèõ äèôðàêöèîííûõ 
è ðåôðàêöèîííûõ òåõíîëîãèé äëÿ ðàñøèðåíèÿ ãëóáèíû ðåç-
êîñòè. Òåõíîëîãèÿ X-Wave áûëà ðàçðàáîòàíà, ÷òîáû ñâåñòè 
ê ìèíèìóìó ïðîáëåìû êà÷åñòâà èçîáðàæåíèÿ âäàëü è íàðó-
øåíèÿ çðåíèÿ, ñâÿçàííûå ñ ìóëüòèôîêàëüíûé ÈÎË, è â òî æå 
âðåìÿ îáåñïå÷èòü óëó÷øåííîå çðåíèå íà ïðîìåæóòî÷íîì 
è áëèæíåì ðàññòîÿíèè ïî ñðàâíåíèþ ñ ìîíîôîêàëüíûìè 
ÈÎË [9–11]. Ïîìèìî îáåñïå÷åíèÿ ðàñøèðåííîãî äèàïàçîíà 
çðåíèÿ îò äàëüíåãî äî áëèæíåãî, íèçêîãî óðîâíÿ íåãàòèâíûõ 
îïòè÷åñêèõ ôåíîìåíîâ, êàê ó ìîíîôîêàëüíîé ÈÎË, AcrySof 
IQ Vivity îáëàäàåò òîëåðàíòíîñòüþ ê íåáîëüøîìó îòêëîíåíèþ 
îò çàäàííîé ýììåòðîïèè îò +0,5 äî -0,5 äïòð, ÷òî ïîçâîëÿåò 
ñíèçèòü âåðîÿòíîñòü íåïîïàäàíèÿ â öåëåâóþ ðåôðàêöèþ [12]. 
Áëàãîäàðÿ òàêèì õàðàêòåðèñòèêàì, íîâàÿ ÈÎË AcrySof IQ 
Vivity ïîçâîëÿåò ðàñøèðèòü ïîêàçàíèÿ ê èìïëàíòàöèè ÈÎË 
ïðè êîððåêöèè ïðåñáèîïèè äëÿ ïàöèåíòîâ ñ ñîïóòñòâóþùè-
ìè çàáîëåâàíèÿìè, êîãäà èìïëàíòàöèÿ òðèôîêàëüíûõ èëè 
EDOF-ëèíç íà îñíîâå äèôðàêöèîííîé ðåøåòêè ïðîòèâî-
ïîêàçàíà, â ÷àñòíîñòè äëÿ ïàöèåíòîâ ïîñëå êåðàòîïëàñòèêè. 

Íåñìîòðÿ íà áîëüøèå çíà÷åíèÿ àáåððàöèé âûñøåãî 
ïîðÿäêà, îòìå÷åííûå ïðè ïðÿìîì îïðîñå ïàöèåíòîâ, íè 
îäèí èç ïðîîïåðèðîâàííûõ íå èìåë æàëîá íà äèñôîòî-
ïñèè, òàêèå êàê îðåîëû è áëèêè, êîòîðûå ïðèñóùè ÈÎË, 
ïîñòðîåííûì íà äèôðàêöèîííîé òåõíîëîãèè.

ÇÀÊËÞ×ÅÍÈÅ
Îòñðî÷åííàÿ ôàêîýìóëüñèôèêàöèÿ êàòàðàêòû ñ èìïëàí-

òàöèåé ÈÎË c ìåõàíèçìîì ôîðìèðîâàíèÿ âîëíîâîãî ôðîíòà 
ïîñëå ñêâîçíîé ñóáòîòàëüíîé êåðàòîïëàñòèêè ïðè ñòàáèëè-
çàöèè òðàíñïëàíòàòà ïîçâîëÿåò áîëåå òî÷íî âûéòè íà ïðè-
åìëåìóþ öåëåâóþ ðåôðàêöèþ. Äàæå íåñìîòðÿ íà âûñîêóþ 
âåðîÿòíîñòü îøèáêè â ïðåäïîëàãàåìîé ïîñëåîïåðàöèîííîé 
ðåôðàêöèè è íàëè÷èå âûñîêîãî ðîãîâè÷íîãî àñòèãìàòèçìà, 
äàííûé òèï è êîíñòðóêòèâíûå îñîáåííîñòè ëèíçû ïîçâîëèëè 
ïîëó÷èòü áîëåå âûñîêîå êà÷åñòâî çðåíèÿ äëÿ ïàöèåíòà.
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