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Insights in Cataract and Refractive Surgery: a new beginning for
a leap forward

Jong Suk Song"”’

'President, The Korean Society of Cataract and Refractive Surgery, Seoul, Korea
*Department of Ophthalmology, Guro Hospital, Korea University College of Medicine, Seoul, Korea
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Personal history of the silicone phakic posterior chamber

intraocular lens
Kenneth J Hoffer"

'Stein Eye Institute, University of California, Los Angeles, CA, USA
’St. Mary's Eye Center, Santa Monica, CA, USA

I first became interested in the posterior chamber phakic in-
traocular lens (IOL) in 1996 when I had heard that STAAR Sur-
gical in California was beginning a US Food and Drug Admin-
istration (FDA) study on what they called the intraocular con-
tact lens (ICL) which was made of Collamer. Knowing him very
well, I drove to John Wolf’s office (president of STAAR) to ask
him if I could be an investigator. His response was a simple
“NO!” I never asked why and then tried to think of other ways
to get to try the lens and was unsuccessful until the day I was
giving my annual course on “IOL power calculation” at the
American Academy of Ophthalmology meeting in September
1996. After presenting the future possibility of needing to cal-
culate the precise IOL powers for posterior chamber phakic
I0Ls, a lady in the audience jumped up and stated “We are im-
planting them in New York” I was shocked and told her to wait
for me at the end of the course.

After talking to her, I discovered her name was Diane Hatsis,
RN, a registered nurse and she told me her brother Alexander
Hatsis, MD of New York City was implanting them under an
FDA investigational device exemption (IDE) that had been ob-
tained through George Rozakis, MD of Ohio. I couldn’t believe
this was possible. I contacted Dr. Hatsis and he put me in con-
tact with Dr. Rozakis who told me there was a special meeting
of the company from Ohio making the lenses called Interna-
tional Vision Inc. (IVI) at the next American Society of Cataract

and Refractive Surgery (ASCRS) meeting in Boston in April
1997. He said he would get back to me with the exact date and
time, which, of course, he never did.

In April, I arrived from the train in Boston and after checking
into my hotel room, I went down to their counter bar to get a
beer. A man came in with a wet heavy coat lugging several bags
and squeezed into the seat right next to me. We struck up a
conversation and as I looked at him, he looked familiar. I asked
him if he was George Rozakis and he said yes. I then told him
who I was and asked why he never contacted me. He apolo-
gized and told me the IVI meeting was the next day at 6:30 PM
and he gave me the room number. What a fortuitous happen-
ing! Otherwise, I would have missed it completely.

The next day I was eager to get to the meeting. When I
walked in, I was introduced to the President and owner of IVI,
Mr. Jacob (Jake) Feldman, an engineer who had emigrated
from Ukraine in 1978. He told me to get in line to meet their
chief investigator, Dr. Dimitrii Dementiev (a Russian [Moscow]
from Milano, Italy) (Fig. 1).

After the ASCRS meeting, I was to fly to Paris on an Air
France Concorde SST to spend 3 months traveling through Ita-
ly with my wife, Marcia. In preparation I spent a lot of time
studying to speak Italian (not totally successfully). When 1
reached Dimitrii, I said “Come esta?” Just ahead of me, was
Alex Hatsis who had gone to medical school in Italy and he
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greeted Dimitrii in Italian as well. Dimitrii responded to me
“Does everyone here in America speak Italian?” After that he
and I hit it off very well and I told him I would be in Italy next
week, so he invited me to visit him in Milano. I then rearranged
my travel plans so I could get to Milano earlier.

From that IVI meeting I learned that the first posterior
chamber phakic IOL (mushroom lens) (Fig. 2) was invented in
August 1982 by Prof. Viktor Zuev (died 2022) working in the
Moscow Eye Institute under its Chairman, Dr. Syvatoslav Fyo-
dorov, who introduced Radial Keratotomy (RK) to the West.

Fyodorov also introduced the phakic IOL in the West, therefore

Fig. 2. The original (1982) Zuev silicone posterior chamber phakic
intraocular lens to correct ametropia.

https://doi.org/10.63375/icrs.25.001
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no one has ever heard of Prof. Zuev.

Jake ultimately wound up in Cincinnati, Ohio working for
J&J. He started IVI in 1996 and brought Igor Valunin from Mos-
cow to make the silicone and help produce the phakic IOLs.
After starting IVI, he met up with Rozakis who worked with
Jake to draw up an FDA IDE application which was accepted.
This was a remarkable feat. After animal studies in Russia and
Mexico, under the IDE, Rozakis and Hatsis began implanting
the lenses to correct myopia and hyperopia (Fig. 3). Hatsis im-
planted the first IVI silicone phakic IOL in America in New
York City on July 26, 1996 (almost 30 years ago).

Dimitrii was trained and worked at the Moscow Eye Institute
becoming 2nd in command there under Fyodorov. He knew
all the work Zuev had done on his Phakic IOL and was im-
planting them. After he escaped from his Soviet Union KGB
(Committee for State Security) handlers while in Bari, in 1989,
he gravitated to Milano, Italy and set up a practice there. He
started performing phakic IOL surgery and received some
press interviews in local newspapers which was heavily
frowned upon by his local Italian colleagues.

After we arrived in Europe, we immediately drove to Milano
and met Dimitrii and his wife Tania. We had a memorable din-
ner in which he introduced me to the newly popular Italian
drink called limoncello. When I asked if I could see him per-
form some phakic IOL surgery, he asked me to meet him in
Bari, Italy (in Puglia in the southeast coast) in one month. We
left Milano, traveled south to the “Toe” of Italy, crossed the
Strait of Messina, did a circle around the island of Sicily and re-
turned to the mainland across the southern coast of Italy and
then north to finally arrive in Bari on the precise date he rec-
ommended.

Third generation
Medennium PRL

~ Phakic Refractive Lens

Silicone

Myopic

Hyperopic
'

Fig. 3. Medennium phakic refractive lens for myopia and hyperopia.
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He was doing surgery in the offices and operating rooms of
Gianfranco Sborgia, MD (died 2020) in Bari, Italy. Sborgia had
visited Fyodorov in Moscow and invited him to do surgery in
his center in Bari. Fyodorov wanted to start clinics in the West
to promulgate the “Fyodorov Philosophy” and decided to
make this one of his first and sent Dimitrii to do it for him—
that is where Dimitrii found a way to lose his KGB followers in
1989. On May 24, 1997, I assisted him performing two cases of
phakic refractive lens (PRL) implantation. He is an excellent
surgeon and a very good teacher. It was interesting that we did
not use gloves and had special techniques to maintain sterility.
When I asked him why, he told me that is the way they do it
here in the South of Italy (this was 1997). While scrubbing for
the 3rd case, he told me that I would do the next case. I was
quite surprised, a touch nervous, but excited to be able to do
my first phakic IOL. She was a 24-year-old student with a
-14.25 sphere left eye (OS) and no cylinder and I would im-
plant a -15.0 diopter (D) PRL. Everything went fine but as [ was
trying to push the distal haptics far enough distally under the
iris with the forceps (so that I could get the proximal haptics in
the eye) he shouted at me “Don’t push too hard!” I eased off
and was ultimately able to manipulate it in successfully. That
warning was meant to protect the zonules so as not to damage
them. If they are broken, it could lead to the PRL sliding back
into the vitreous later; a warning I long remembered.

I examined Salvatora Zizzi the next day with Dr. Sborgia
(Dimitrii had to leave Bari that morning). She looked perfectly

Q HOFFER-DEMENTIEV COURSE

SECOND INTERNATIONAL COURSE
ON
PHAKIC REFRACTIVE LENSES
FOR THE POSTERIOR CHAMBER

[You were advised that PRLs are not available in U.S.A. yet.]

is course is held in a foreigs y, it was impossible to obtain AMA CME credits.

MILANO, ITALY

JUNE 24-26, 1999
©1999

©
‘without the expr Federnl Law).
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fine; her cornea was clear, the PRL was in place and she had
good unaided visual acuity. I was pleased. Unfortunately, I was
never able to see her again. On follow-up by Dimitrii, on No-
vember 2nd (5.3 months) she was 20/25 uncorrected visual
acuity (UCVA) and corrected to 20/20 with a -1.00 D refraction.
Exactly 1 year postoperative (PO), she was 20/25 UCVA and
corrected to 20/20 with a -0.75 D refraction and no complica-
tions. Needless to say, my enthusiasm for the PRL was highly
increased. We left Bari the next day to continue our 3 months
in Italy. When I returned home, I kept in contact with Dimitrii,
Jake and Rozakis.

I persuaded Dimitrii that we start a surgical course only for
American surgeons to learn about the PRL in Bari. We coordi-
nated all of the details via email, including designing the
course with lectures, surgical observation, examining one day
and longer term postoperative patients and setting up and
printing a complete course manual (Fig. 4A). The first course
was held in Bari in the summer of 1998, which I was not able to
attend, but Dimitrii did an excellent job with 20 American at-
tendees. We successfully repeated this in June 1999 in Milano
with another 20 American attendees and I attended and par-
ticipated in this one (Figs. 4B, 5).

In 1996, Rozakis started an investment fund he called the Vi-
sion Venture Fund (VVF) to help the IVI company to expand
and start a full FDA study. Many of us contributed and later
most of us lost our investment. Jake had started an ownership

relationship with CIBA Vision (Novartis) and they were moni-

Fig. 4. Hoffer-Dementiev Second International Course on phakic refractive lenses in Milano, Italy June 24-26, 1999. (A) Course manual. (B)

Drs. Hatsis, Dementiev, and Hoffer during the lecture period.

https://doi.org/10.63375/icrs.25.001
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toring the FDA study of the PRL for approval and sales in the
United States. While in London (on our 3 month UK-Ireland
trip) in the summer of 1999, Jake telephoned me and asked if I
would be the medical monitor for their FDA study. I agreed,
with the caveat that I be the 1st to implant one in the US. As
medical monitor, I helped work on the protocols for the study.
One item I mandated was that Dimitrii had to be present for
each new investigator’s 1st PRL surgery. Thus for each investi-
gator, Dimitrii flew to their city for each of their first PRL sur-
geries. I think this made a tremendous difference. I also suc-
cessfully persuaded the company to change the name of the
lens from ICL (which I thought was inappropriate; it is not re-
ally a contact lens) to PRL, I published it [1]; the name stuck
and was also trademarked by Medennium.

In late 1999, as I was excitedly preparing to do the first PRL in
the US, Jake informed me that Charles Fritch, MD of Bakers-
field was selected to do the 1st case that September. Needless
to say, I was quite disappointed. Finally, in December of 1999,
Dimitrii flew over to assist in my first PRL. The study went well
with all the investigators doing their cases and filling out the
protocol forms all under the monitoring of CIBA Vision. By the
end of the study, I had implanted 20 PRLs including one in the
eye of a member of my staff who was a monocular +6.00 D hy-
perope. During this time, I invented a new method to easily
perform the mandatory peripheral iridotomy needed before
the hole was added to the phakic IOLs. I called it a peripheral
vacuum iridotomy [2] which involved making only a tiny snip
in only the the iris stroma through an incision and then using a
blunt needle to carefully vacuum the pigment layer into the sy-
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ringe. This left a secure tiny through-and-through opening way
in the periphery. This prevented the possibility of glare from an
overly large iridectomy (which often occurred attempting to
remove both layers) and eliminated pigment blocking the tra-
becular meshwork (which often occurred with laser iridoto-
mies).

The problem with a study of this kind is that the majority of
patients are young and quickly get lost to follow-up. This is be-
cause they are happy with their uncorrected vision and feel no
need to keep returning for visits just because you are doing an
FDA study and many move to other areas. David Bailey, the
President of CIBA Vision left to become the CEO of STAAR
Surgical and moved his home from the US to Switzerland just
as the company was preparing the FDA submission. In analyz-
ing the data, they discovered that there were no PRLs that
slipped into the vitreous but one of the investigators had an
abnormally high endothelial cell loss in his cases. In the pro-
cess of all this, they abandoned the FDA study and unfortu-
nately, that was the end of the PRL in America.

From 1999 to 2004, Dimitrii and I published four textbook
chapters [3-6] on the PRL and it uses. Jake had obtained a CE
Mark in the EU and was also selling PRLs in Asia. Then came
the fateful year in 2002 [7] when we learned there were a num-
ber of surgeons in Spain who experienced the PRL sliding back
into the vitreous. My theory on this was that they did not hear
or did not heed Dimitrii’s warning regarding damaging the
zonules on insertion. There were publications about this issue

and the word spread throughout Europe. Now that was the be-
ginning of the end of the PRL in the EU. This is a horrible

Fig. 5. (A) Dr. Dementiev performing phakic refractive lens surgery for course attendees. (B) Dr. Dementiev and attendees examining the

postoperative patients the next day.
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shame in that the reason for its demise was based simply on
surgical technique both in the US (silicone contacting endo-
thelium) and in the EU (breaking zonules). In 2000, Jake
changed the name of the company to Medennium and worked
with Dimitrii to make several changes in the PRL design in-
cluding adding a hole in the optic so as to eliminate the need
for an iridotomy. He therefore changed the name of the lens to
Medennium Phakic Lens (MPL).

In 2023, Jake sold Medennium to the DeCheng Investment
group who hired Sid Wei, PhD as CEO. Dr. Wei has been in the
process of looking to the future for the MPL and is on a path to
opening other worldwide markets, changing the MPL design
to increase its stability so that a Toric MPL can be successful
and looking to begin a US FDA study in America in the near
future. Many MPLs have been implanted in the EU, Asia and
other parts of the world but, unfortunately, little data has been
carefully collected to evidence its success in publications. We
hope to correct that.

My general feelings about the STAAR ICL (FDA approved)
and the Medennium PRL/MPL is that the former is made of
collamer, is quite radially stable (allowing Toric correction) but
can cause anterior capsular cataracts. The Medennium MPL is
made of silicone, does not cause cataracts but does have in-
stances of radial rotation (barring Toric correction) and rare
instances of zonular damage if the surgeon is not careful
during insertion. I look forward to the changes being made in

the MPL design and an upcoming FDA study.
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Selection of an optimal intraocular lens according to the stage

of epiretinal membrane

Sang Beom Han

Saevit Eye Hospital, Goyang, Korea

Epiretinal membrane (ERM), one of the most common retinal diseases, can cause various degrees of visual disturbance, reduced contrast sensitivity,

and metamorphopsia. ERM is not infrequently encountered during preoperative evaluations for cataract surgery, and selecting an appropriate intra-

ocular lens (IOL) according to the location and stage of ERM is necessary in order to improve visual outcomes and patients’ satisfaction. This review

summarizes the application of various IOLs—such as multifocal, extended depth of focus, and enhanced monofocal IOLs—in eyes with ERM, and

discusses the selection of an appropriate IOL.

Keywords: Epiretinal membrane; Extended depth of focus; Intraocular lenses; Multifocal intraocular lenses
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Visual and refractive outcomes of keratorefractive lenticule
extraction using VISUMAX 800 (SMILE Pro) to correct myopia
in Koreans: a 3-month follow-up study

Sang-Mok Lee'?, Si-Hoon Park’, Tae Keun Yoo', Jae Hyoung Park', Beom Jin Cho'?, Kee Yong Choi',
Jong Woo Kim'

'Department of Ophthalmology, Hangil Eye Hospital, Incheon, Korea
*Department of Ophthalmology, Catholic Kwandong University College of Medicine, Incheon, Korea

Purpose: The aim of this study was to report the clinical outcomes of SMILE Pro surgery in Korean myopia patients.

Methods: A retrospective analysis was conducted on the medical records of 90 patients (178 eyes) who underwent SMILE Pro surgery at our
institution between October 2023 and June 2024 and were followed for 3 months postoperatively.

Results: Preoperative best corrected visual acuity was 0.009+0.020 (logarithm of the minimum angle of resolution). The average spherical
equivalent was —5.13+2.16 diopters (range, —1.00 to —10.10 diopters), and the average astigmatism was —1.21+0.91 diopters (range, 0 to —4.0
diopters). Postoperatively, the uncorrected distance visual acuity at 1 day, 1 week, 1 month, and 3 months were 0.061+0.054, 0.013+0.027,
0.009+0.023, 0.005+0.021, respectively. At 3 months postsurgery, the predictive accuracy for spherical equivalent was 100% within +0.5 di-
opters and 98.9% within +0.25 diopters. For astigmatism, the predictive accuracy was 97.2% within +0.25 diopters and 99.4% within +0.5
diopters 97.2% and 99.4%. The scores for the efficacy and safety of refractive surgery at 3 months were both 1.01+0.05.

Conclusion: SMILE Pro surgery for myopia correction in Korean patients demonstrated excellent efficacy, safety, and predictive accuracy,

with no significant difference compared to conventional SMILE surgery.

Keywords: SMILE Pro; Myopia; Refractive surgery; Predictive accuracy; Visual acuity
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AulQ(SMILE, small incision lenticule extraction) $&2 dHS
WHEA] 23 VisuMax S00 (Zeiss Meditec)0|2l= HEZ 0| AE
o]-gsto] ZA|, A Zg=of SR A Zholdl AEES 22 ANA
o= nol W 2 uYsE Yo R Lo w2 A 2H4 (aser
in situ keratomileusis)= WAt U= = oo} Azt
A7) % (microkeratome)°| L FEZH 0| AE 0]&3to] HHZ Tt
=0 A7 & =58 78S A oIAZ ko] whet dAts
7129 2l &3t e HolA = HohATE dHE T
A ¢47] W iZoll FF AT 4= Q= Aol it 8= 7HA
, A%t o] H A HH1,2].

FH 2= ZeissAF] VisuMax 500 29 ZiemerAte] CLEAR,
SchwindA}Fe] SMART SIGHT, Johnson and ]ohnson"]‘ﬁq SILK
S ThRt ALY thekRt ArlEo] R wEbA HEZ o]
£ o]gsto] dAEFS 50| A|ASH=E &2 KLEx (keratore-
fractive lenticule extraction)Zh= 8-0]& 53dlo] E24 =AUt
(3,4]. ol=gt A2 FH|E9] Tdo] 5-85t0] ZeissAl= Visu-
Max 5002 F1Ho]=3 VISUMAX 800 &AL, o] AH|E
o|-&3t A & 7|E AU eI AEIE fItto] A
ohd ZE(SMILE Pro)2kal g shltt. VISUMAX 800°] 7]&
VisuMax 500°] ®|df] 2= FH o= 7P Fa3k FiE-2 2o Ant
EH27F 500 kHzOlA] 2 MHz2 48 A dhebd 28 & & Stk
[5]. 710 wh2hA] 7]&o] Flo]A £AF ATto] 7]E 25-26%0014 10
Z ZAR "wEpgom, g Ao st AA| SeAltE B
9.52+1.7289014 6.96+1.678 02 A QA]7t0] 2/3 LR &9
< H5ka QIoHs). I 9Jo% CentraLigne ©|-83t AHa3td &
4157] (automatic centration) 7|52 OcuLigne ©]-&3t 3|4 HA
(cyclotorsion compensation) 715, 42| EHHS 64| Y=
HYER gAkel 59 A 7HAAL lous,6l, obd] AbsskE
7I'50] BF AEEHA = Eoh= A= Utk VISUMAX 8002
20239 10€0] =] 207 7]l EYE A H, o] =EofA=
SFARI AFINE ZARE Eoto] @Y 7oA AT VISU-
MAX 800 ©]-&3F Artd I8 L& /Y 4T/ 495 £
H3heics.

o e

A (Declaration of Helsinki)2 #4501,
FH o= JRI|ES B4R AR oA A= hAQt
A A2 Y935 (Institutional Review Board, IRB) 419
, SFIIRB-25001).
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ok Avtd IR 252 -10 HEH o|We] A9t 4 TEE o]
o] GAIE 7H1 AR 5, TF 184 o] iFo A A] XIggo] HE
= WACE sto AlfEeH, & A 24 P& HAA
YF2E AT Aol TR = AU, AU
&9 AH(Casia2, Tomey) T ZIAFE AH](Pentacam HR,
OCULUS)E ©ol-&sto] 543t 24 2 AE o]&oto] A4tst
= o AEE FAE W & T QA o] ZHet =771 390 um ©]
SR AldE= AR AQstlnt. B3, FEol4d &fof uet &
DA IFE v 5 = A, Y, sWE, WiAEES
71 A& AlQletort. Antd mg2 g A|PH & 59 F ol
A0k =g F FQlA A (suction loss)] ¥HAJsto] Anf] 22
ChA] X3Pt 390 & & 115 ofstz ZFapbao] | F¥9t 3=
2l 99| 9=l g} Fal= A9l sHt.

T I Yol A 475 9] £2HSML, JHP, BJC, KYC)9
o5l ZP=] et =& #ofl 0.5% proparacaine hydrochloride (Tt
2RI A, Bhu] k) S o] &5l <t miFE AldstaloH, 21
= ALt BE ZERpoA gt o] P E AT F&oll= VI-
SUMAX 800 (Zeiss Meditec)”} AF&E]1 0o, T2 1,043 nm,
pulse duration<- 400 femtosecond, pulse rate:= 2 MHzt}F. HA
F1t3 (photo disruption)& &3l FHFNA F4 WFO=E =g
o] JHZ wEsloH, ol FAlFolA FHR Ugo s HE
o] YW FASHAAAL, Folo] HEES AWZ] figt Aol
Zhako] 11A] Weko] wEol At BehEo] 272 6.2-6.9 mm, ©|
FHol 21742 0.10 mmE A5t WEF o F(cap) F
7L 6.9-7.9 mm, F7= 110-120 pm=Z A5t A7
ol A2 2.5 mm=E AL, A9 EHA HA A
90°Sith. #loJA Al&o] £ Fol= spatula®} blunt spoonE &
3 dElE dHS WA HEe H, dEE WS HEekqlal, A
A5 Bofl AE[FS AASIA. olF EohE AlF glo] &8 1t
st

IRNEL % T 0.5% moxifloxacin (Vigamox, Alcon)S 1579
7+ 3 424+, 0.1% fluorometholone (Fluometholon, Santen)< 4
Fol 24 otF 49 ARESIES SIQlth B3 e T 1Y, 15, 1
g, 39 Al Wdsto] @4 SEHAL Al HAL ) HARE Aldst
T= 519} okt AAR= E]ute-EokoHA|(IcarePRO, Icare Finland
Oy)E ARESIAAL, & 5 194 Y Ak AlsHA] ehgtet.
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ADN T2 374 QlAF 747}

% 90717829 AR+ &
(S1.1%)°1 o, Wt AHF

A= 4478(48.9%), 1A= 46
25.6+S. 241 ek. Hgete] =& A
FTHARRSA L -5.13+2.16 (-1.0 FE -10.10) TZEFoH
Al F -4.53£1.70 (-1.0 F-¥ -8.10) H-FFE, FA g2
1.21£0.91 (0 F¥ -4.00) HFHAL & H YA (logMAR)
2 0.009+0.020 (0-0.10) ©]JTEH(Table 1).

A =24 HAVS Bt ¥ d8 A= & F 1990 0.01+0.06H
152] 0.01%0.119%E, & ¥ 1€9] 0.00+0.09T] %
]| 0.01+0. ozqiEii SA= ot A Ur°? AL
Qof| 0.061+0.054, & T 1580]| 0.013+0.027, & ¥ 1€

.023, & & 399 0.005£0.0212 SHEJHTable 2). &
1A, € 3 1824, & % 324 U<t Al2]o] 0.10 (Snellen A|
712 20/25) oS 71538t b2 ZH2} 98.9%, 99.4%, 98.9%
221, 0.00 (Snellen A/EHE 7] 20/20) oJA4HQl ot z+zh
77.4%, 83.5%, 92. 7%%";4(Fig. 1).

Antd F4 4 4 3E&4 A= & F 1500 0.98+0.16, 12
01]L 1.00£0.05, & & 329+ 1.01+0.052 ZFAF o2 J7I0

T, & T A ASE & T 15015 0.98:0.16, & F 190

B, e
23,

Om{>mn}o

?1
.009+0

) 4011

Table 1. Demographics and preoperative refractive measurements

Parameter Value

No. of eyes (patients) 178 (90)

Age (yr) 25.6%5.2

Sex (male:female) 44:46

Spherical equivalents (D) -5.13+2.16 (-1.00 to -10.10)
Spherical (D) -4.53+1.70 (-1.00 to -8.10)
Astigmatism (D) -1.21+0.91 (0 to -4.00)
CDVA (log MAR) 0.0120.02 (0 to 0.10)

Values are presented as mean+standard deviation (range) unless other-
wise indicated.

D, diopter; CDVA, corrected distant visual acuity; log MAR, logarithm of
the minimum angle of resolution.

Table 2. Postoperative refractive status and visual acuity

|€RS

1.00£0.04, & & 3€°]&= 1.01+0.05°0.2 aﬁx} —7};&@ 2 H35E
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= 4= QIuHs). ol VISUMAX 8002] =912 2023 10¥€0] 20
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olA 1.0 olidolloH, & T LHHSA] Sk BE wollAl
+0.5 TE ou, 98.9%clA £0.25 TIFH oy, dA] d&E=
99.4%°14 & & FAI7}0.5 T5E ook, 24 &2 &4
A|EE 1.01£0.05, SHAA A EE 1.01£0.052 2 A 2=
HojFqlot. ool EoA] igtetatats]x]o] E 3t VisuMax
500 o] &3t Antd & A & F 3/MEA U]
93.3%0°l1 A 0.8 ©]A, 86.4%°A 1.00140|9loH & & LHYS
A AZFE= 99.6%141 £0.5 HFH oW, 24 $&9] 584 A
HE 0.9740.11, SFAA A HE 0.99+0.10 FTH7l. A =79
A oTE 7} QoA &= =& & QAT A FAA
H W= o PARE, HE AHEE0] /s WFo s Het As
ghlgk = it
A7HA] EoR By AnfY Z2 Ayl F HoZ ot |
2 504 U2 A2 8279 15290 tito = 3vhd A T
Zet Aol ar[g], gt W2 oA U2 AIE VISUMAX 800

. Spherical Distant visual acuity (log MAR)
Period :
equivalent (D) Uncorrected Corrected

Preoperative -5.03+2.16 - 0.009+0.020
Postoperative 1 day 0.01£0.06 0.061+0.054 0.060£0.054
Postoperative 1 wk 0.01+0.11 0.013+0.027 0.010+0.020
Postoperative 1 mo 0.00+0.09 0.009+0.023 0.007+0.018
Postoperative 3 mo 0.01+0.02 0.005+0.021 0.003+0.016

Values are presented as meanzstandard deviation.
D, diopter; log MAR, logarithm of the minimum angle of resolution.
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Fig. 1. Percentage of eyes according to postoperative uncorrected distance visual acuity (UDVA).
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Fig. 2. Percentage of eyes according to postoperative spherical
equivalents at 3 months, 98.9% of eyes achieved a spherical
equivalent within +0.25 diopters (D) of the target refraction
and all eyes achieved a spherical equivalent within +0.5 D.
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Clinical manifestations after cataract surgery in patients with
moderate Fuchs corneal endothelial dystrophy

Myung-Sun Song, Dong Hyun Kim

Department of Ophthalmology, Korea University College of Medicine, Seoul, Korea

Purpose: The aim of this study was to analyze the clinical outcomes of cataract surgery in patients with moderate Fuchs endothelial corneal
dystrophy (FECD) in whom central endothelial cells could not be observed using specular microscopy.

Methods: This retrospective study included nine eyes in seven patients diagnosed with FECD who underwent phacoemulsification at a sin-
gle institution between January 2023 and November 2024. A single experienced corneal specialist performed slit-lamp examination and
phacoemulsification. Best-corrected visual acuity (BCVA), specular microscopy, and central corneal thickness (CCT) measurements were
performed preoperatively and postoperatively, and the outcomes were compared.

Results: The mean age of the patients was 69.8+6.5 years. Three were male patients and four were female patients. The mean preoperative
CCT was 559.5+51.8 um and the mean peripheral endothelial cell density was 599.3+129.4 cells/mm’. BCVA significantly improved in all
patients postoperatively, with a mean logMAR BCVA improving from 0.65+0.52 preoperatively to 0.19+0.14 postoperatively (P=0.002). The
mean CCT showed no significant change (preoperative, 559.6+51.8 pum; postoperative, 566.8+45.1 pum; P=0.218). In patients with follow-up
longer than 6 months, an increase in CCT was observed at 30 days postoperatively, but CCT returned to preoperative levels after 90 days.
Conclusion: In patients with moderate-to-severe FECD in whom central endothelial cells cannot be measured, phacoemulsification may

provide favorable visual outcomes if peripheral endothelial cells are observed and corneal edema is absent preoperatively.

Keywords: Fuchs’ endothelial dystrophy; Phacoemulsification; Corneal endothelium
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Table 1. Clinical grading of Fuchs dystrophy was based on the
confluence and area of guttae, and the presence or absence of
corneal edema

Grade Central or paracentral guttae

<12 scattered, nonconfluent
>12 scattered, nonconfluent
1-2 mm (widest diameter), confluent
2-5 mm (widest diameter), confluent

>5 mm (widest diameter), confluent

AN U R W N~

>5 mm, confluent, and with stromal or epithelial edema
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Fig. 1. Comparison of best corrected visual acuity, central corneal thickness, and peripheral endothelial cell density before and
after phacoemulsification. BCVA, best corrected visual acuity; Preop, preoperative; Postop, postoperative; CCT, central corneal
thickness; NS, not significant; ECD, endothelial cell density. **P<0.01.

Table 2. Baseline characteristics of patients

Characteristic Value
Age (yr) 69.816.5
Sex (male/female) 2/5 (9 eyes)
Central corneal thickness (um) 559.5+£51.8
Central ECD (cells/mm?) NA
Peripheral ECD (cells/mm®) 782.4+160.3
Morning blur (+/-) 4/3
Mean grade of nuclear sclerosis 3.1%1.1
Glaucoma (+/-) 2/7
Hypertension (+/-) 5/2
Diabetes (+/-) 4/3

ECD, endothelial cell density; NA, not applicable.
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Delayed toxic anterior segment syndrome after cataract

surgery: a case report
Yeoun Sook Chun

Department of Ophthalmology, Chung-Ang University Hospital, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: This report describes an unusual case of delayed toxic anterior segment syndrome (TASS) following cataract surgery and its treatment.

Case summary: A 55-year-old male patient underwent uneventful phacoemulsification with implantation of an intraocular lens (IOL) and eye

patching with ophthalmic ointment at the end of the operation. At 1 week postoperatively, a significant increase in the number of anterior chamber

inflammatory cells and multiple gray-white deposits on the anterior surface of IOL were noted. All laboratory tests to exclude infectious endophthal-

mitis were negative. Under the presumptive diagnosis of delayed TASS, an intensive topical steroid was administered. The number of anterior cham-

ber cells decreased; however, the patient complained of blurry vision and multiple whitish precipitates remained on the IOL. Neodymium:yttri-

um-aluminum-garnet (Nd:YAG) laser treatment was performed to disrupt and remove the precipitates. The deposits were easily and clearly re-

moved using the laser, and there was no recurrence during a 2-year follow-up.

Conclusion: Delayed-onset TASS can manifest as lumpy white inflammatory cell deposits that cannot be controlled with topical steroids. However,

Nd:YAG laser treatment can effectively remove inflammatory precipitates.

Keywords: Cataract; Solid-state lasers; Toxic anterior segment syndrome

Introduction

Toxic anterior segment syndrome (TASS) is an acute, nonin-
fectious postoperative inflammation occurring after anterior
segment surgery [1-3]. Previously, this postoperative inflam-
mation that appeared to be noninfectious was often described
as sterile endophthalmitis or postoperative uveitis of unknown
origin [4,5]. There is still controversy concerning whether these
conditions are the same, but TASS has become a major con-
cern for many cataract surgeons due to its sequelae [6,7].

TASS typically develops 12 to 48 hours after surgery and is
characterized by corneal edema and accumulation of white
cells in the anterior chamber of the eye, with negative Gram

stains and negative cultures. Although most cases of TASS can
be treated successfully with topical steroids, the severe inflam-
matory response can cause serious damage to intraocular tis-
sues, such as corneal endothelial loss, trabecular meshwork
destruction, and iris damage. Severe anterior segment inflam-
mation with hypopyon or fibrin formation is also commonly
observed in TASS, so it is very difficult to differentiate TASS
from infectious endophthalmitis. TASS has no infectious signs
such as lid swelling, conjunctival injection, eye discharge, or
pain. Inflammation involves only the anterior segment within
24 hours after surgery, and it responds well to topical steroids
[6,7].

In this report, I introduce the unusual delayed-onset TASS
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with gray-white opaque deposits on the anterior surface of the
intraocular lens (IOL) after uneventful phacoemulsification. In
spite of sufficient topical steroid therapy, multiple whitish in-
flammatory deposits did not disappear. Neodymium:yttri-
um-aluminum-garnet (Nd:YAG) laser therapy can clear the
lumpy deposits completely.

Case Report

A 55-year-old male patient had a 3-year history of primary
open angle glaucoma, treated with anti-glaucoma drugs in-
cluding latanoprost and timolol maleate (Xalacom, Pfizer). He
had no past medical history of uveitis or systemic diseases
such as autoimmune disease or diabetes.

After the pupil was maximally dilated, lidocaine 2% was in-
stillated for topical anesthesia. Through clear corneal incision,
injection of sodium hyaluronate 1.5% into the anterior cham-
ber, standard phacoemulsification and insertion of a foldable
hydrophobic acrylic IOL (Sensar, Johnson & Johnson Vision
Inc.) in the capsular bag. No drugs were injected in the anteri-
or chamber or subconjunctival space after surgery. At the end
of the surgical procedure, an 0.8-mm ribbon of dexametha-
sone-neomycin-polymyxin B ointment (Maxitrol, Novartis)
was applied in the inferior conjunctival sac, and operated eye
was appropriately patched with thick gauze and a plastic
shield.

On the first postoperative day, the cornea was clear, and
mild inflammatory cells (+1) were observed. Moxifloxacin
HCI 0.5% (Vigamox, Novartis), prednisolone acetate 1%
(Predforte, Allergan) were routinely administered four times
daily and bromfenac sodium hydrate 0.1% (Bronuck, Taejoon)
was two times.

|€RS

However, at 1 week postoperatively, anterior chamber in-
flammatory cells had increased to +4 levels. He did not have
lid swelling, conjunctival injection, fibrin formation or pain.
Moxifloxacin HCI 0.5% was instilled every two hours and the
prednisolone acetate 1% was decreased to once a day in con-
sideration of the risk of infection. To rule out infectious en-
dophthalmitis, Gram stain and 10% KOH mount were per-
formed after aspiration of the aqueous humor, and aspirates
were inoculated on blood agar, chocolate agar, and Sabouraud
dextrose agar, and in thioglycolate broth. Cultures for aerobes,
anaerobes, and fungi were all negative.

At 2 weeks after surgery, he complained of blurry vision
(best corrected visual acuity as 20/32) with normal intraocular
pressure. Despite the use of frequent topical antibiotics, in-
flammatory cell did not show any changes, and slittamp exam-
ination showed the multiple, elevated, gray-white opaque de-
posits on the anterior surface of the IOL (Fig. 1). Under retro-il-
lumination, peculiar greasy oil film coating the anterior optic
surface of the IOL in a waved pattern was found (Fig. 1A).

On the presupposition that there would be postoperative
toxic inflammation, prednisolone acetate 1% was adminis-
tered every 1 to 2 hours for 10 days. The anterior chamber re-
action decreased, however there was no significant decrease
in the number or extent of whitish fluffy deposits.

To remove whitish fluffy deposits, Nd:YAG laser (0.8 mJ) was
applied to disrupt only a part of the precipitates on the inferior
optic as a trial. The precipitates were very easily removed by
laser, and their remnants were dispersed into the anterior
chamber. Prednisolone acetate 1% was administered four
times a day. Two weeks after laser therapy, no recurrence of
deposits was noted at the laser site and the optic surface re-
mained clear (Fig. 2). After complete removal of all deposits

Fig. 1. Anterior segment photography of patient. (A) A greasy oil film with a wavy pattern (arrow) was seen coating the anterior optic surface
of the intraocular lens. (B) Multiple, elevated, gray-white, opaque deposits appeared in a scattered pattern on the anterior surface of the lens at
2 weeks postoperatively. (C) At high magnification, central dense precipitates surrounded by transparent material were definitively observed.
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with Nd:YAG laser, there was a transient anterior chamber re-
action, which was well controlled with 0.1% fluorometholone
(Fumeron, Hanlim Pharm) four times a day for 2 weeks. The
anterior chamber reaction resolved to nearly normal. There
were no adverse events such as increased intraocular pressure
and lens pitting. After laser therapy, best corrected visual acui-
ty improved to 20/20 and blurry vision disappeared and there
was no recurrence during the 2-year follow-up period.

Discussion

The typical hallmark of TASS is a sterile inflammation that
starts within 24 hours of cataract surgery, is limited to anterior
segment of the eye, and improves with steroid treatment. Al-
though this study revealed unusual clinical findings, we were
convinced that the patients had TASS. The inflammation was
limited to the anterior segment, and there were more inflam-
matory cells (+3 to +4) that are not found in uneventful cata-
ract surgery. These inflammatory reactions were not con-

|€RS

trolled by antibiotics, however were decreased by intensive
steroid therapy, even though gray-white material remained on
the optic surface. All laboratory tests for infectious etiology
were negative.

When the multiple gray-white materials on the acrylic IOL
optic were found, late onset endophthalmitis caused by the
Gram-positive bacterium, Propionibacterium acnes, fungi, or
mycobacteria should be suspected. Specifically, multiple
transparent amoeboid deposits with central, elevated, fluffy
precipitates gave us a cue concerning bacterial growth on the
culture media. To rule out infectious endophthalmitis, aspi-
rates of aqueous humor were stained with special technique
and directly inoculated in various culture medium. All results
were negative, but we could not confirm these results defini-
tively because majority of P. acnes infection cases are cul-
ture-negative [8]. DNA detection by the polymerase chain re-
action directed at the 16S rDNA of P. acnes might have been di-
agnostically useful and might have facilitated proper manage-
ment [9]. Since long-term bacteria & fungus culture tests for

Fig. 2. (A, B) Part of multiple deposits (red circle) were very easily disrupted and removed by Nd:YAG laser treatment. There was no
recurrence of deposits at the laser sites for 2 weeks, and the optic surface remained very clear. (C, D) Multiple precipitates on the optic surface
were successfully removed using a laser, and their remnants were dispersed into the anterior chamber. The surrounding remnants were
absorbed completely using a weak topical steroid. Nd:YAG, neodymium:yttrium-aluminum-garnet.
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1-month showed all negative results, I became to believe that
it was TASS.

Preoperative central corneal thickness was 562 um and the
endothelial cell count was 2,527 cells/mm?. At the time of di-
agnosis of TASS, corneal edema was not prominent, and best
corrected visual acuity was not poor (20/32), thus, corneal
thickness was not measured unfortunately. In severe inflam-
mation, corneal edema may be a hallmark of TASS, but in the
case of delayed-onset and mild TASS, corneal endothelial cell
damage may be insignificant and corneal edema may not ap-
pear. Other previous studies indicated that the proportion of
corneal edema in late-onset TASS was only 15.6%-19.1%
[10,11].

TASS accompanied by elevated gray-white deposits was
present at two weeks postoperatively. While most TASS cases
are acute and severe, there have been reports of delayed-onset
postoperative sterile inflammation. IOSs including the Memo-
ry lens [2] and the Verisyse iris-supported phakic IOL [3] have
been shown to induce TASS at 1 to 21 days postoperatively.
Chemicals used in IOL polishing, cleaning, sterilizing, packag-
ing, or coating have been implicated as causes of toxic inflam-
mation. Another report about late-onset TASS outbreak
showed that TASS was identified at postoperative 28.9+19.9
days with anterior chamber cells (92.9%), deposits on the IOL
(57.1%), or fibrinous inflammation (35.7%). The cause of TASS
was presumed the aluminum and silicon contamination of the
IOL surfaces [12]. Recently, two cases of delayed onset TASS
after ICL insertion were reported. TASS was detected at post-
operative 1 week and exact cause was not identified, just only
correlation with naphazoline hydrochloride eye drop [13]. An-
other report contended that the ingress of ophthalmic oint-
ment after tight patching on a clear corneal wound was re-
sponsible for TASS [14]. Ointment-induced TASS was seen at 1
to 5 days postoperatively. Hydrocarbons from petroleum have
been thought to cause the inflammation.

After the detection of TASS, I performed a complete evalua-
tion of all medications, fluids, and instruments used during
surgery and sterilization protocols in our hospital. There were
no protocol violations or problems. However, there was an
unusual postoperative finding; a greasy oil film coating the
anterior optic surface of the IOL in a wavy pattern. Hence, I
assumed that the whitish materials were piles of gray-white
inflammatory cells, mingled with the tiny oil immersion from
the Maxitrol ointment applied at the end of surgery. These in-
flammatory cells—such as small round cells, spindle shaped

https://doi.org/10.63375/icrs.25.005
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cells, epithelioid cells, and foreign body giant cells—were
piled up on the anterior surface of IOL. After topical steroid
therapy for 1 month, anterior chamber inflammation was de-
creased, however, piled up whitish deposits showed no
change. Mechanical removal via irrigation/aspiration, or in-
tracameral or subconjunctival steroid injections could be
considered. Among various treatment options, I thought that
indirect treatment such as topical steroids, intracameral or
subconjunctival steroid would not effective due to their lack
of penetration to the dense deposits capturing inflammatory
cells mixed with the tiny oil immersion. Mechanical removal
via irrigation/aspiration was too invasive to performed.
Therefore, I chose the Nd:YAG laser. After the dispersion of
inflammatory cells into the anterior chamber with Nd:YAG la-
ser therapy, the steroids could resolve the dispersed inflam-
matory cells effectively. Suspended tiny oil droplets, floating
in the anterior chamber after laser treatment, might be ab-
sorbed gradually by phagocytosis of trabecular endothelial
cells. So, there was no recurrence during the 2-year follow-up
period after laser treatment. When performing the laser, the
laser beam should be aimed at the front of the IOL to disperse
the deposits accumulated on the surface of the IOL. Attention
should be paid to various complications such as posterior
capsule rupture, IOL pitting, and intraocular pressure spike
when performing Nd:YAG laser therapy.

There have been several important studies of intraocular
ointment [14-20]. Those reports indicate that the major pre-
dictor of clinical severity within the eye is the amount of oint-
ment instilled. Those reports showed that the presence of a
small amount of intraocular ointment may not be an indica-
tion for removal unless complications directly attributable to
its presence are demonstrated. For the ingress of ocular oint-
ment, wound integrity itself is more important than incision
method is. There are two reports of postoperative inflamma-
tion related with the intraocular ointment after cataract sur-
gery with scleral tunnel incision [15] and clear corneal incision
[14]. Werner et al. [14] reported that the use of a clear corneal
wound and postoperative topical ointment with tight patching
allowed ingress of this material into the anterior segment,
causing delayed onset TASS.

I therefore hypothesized that TASS occurred due to a small
portion of ointment that accidentally entered the anterior seg-
ment, eliciting an atypical cellular reaction. Because there was
no need to extract of the IOL for the treatment, I could not de-

termine the composition of the whitish materials with scan-
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ning electron microscopy or X-ray microanalsysis [14,15], but I
believe the gray-white masses represented piles of greasy in-
flammatory cells induced by the ingress of tiny oil compo-
nents. After discontinuation of dressing with ophthalmic oint-
ment postoperatively, no additional cases were found.

This study has several limitations. There was no specific and
confirmative analysis about the cause of TASS. And with only
one case, the cause of TASS was estimated using circumstan-
tial clues.

I described the unusual delayed onset of mild TASS follow-
ing uneventful cataract surgery. The pathogenesis of this TASS
can be explained as follows; After the ingress of a small
amount of ophthalmic ointment, a late foreign body reaction
occurred, and gray-white opaque deposits related to the in-
flammatory cells and ointment capture on the anterior surface
of the IOL developed. Nd:YAG laser was effectively used to re-
move and disrupt the inflammatory cell deposits, mingled
with greasy oil material, and thereafter, mild topical steroids

controlled the inflammation effectively.
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