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ABSTRACT Objective: In our study, we aimed to present how cases with intraoper-
ative complications during cataract surgery were managed and to report our outcomes.
Material and Methods: A total of 8,806 cases who underwent phacoemulsification
surgery at University of Health Sciences Giilhane Training and Research Hospital were
retrospectively analyzed. In cases where complications were identified, data such as the
type of cataract, additional case features, experience surgical, anesthesia used, the stage
at which the complication occurred, the necessity of vitreoretinal surgery (VRS), the
placement of the intraocular lens (IOL) if implanted, and the method of placement and
additional complications during follow-up were examined. Results: Among all cases,
64.6% (n=5679) were operated on by senior doctors, 22.9% (n=2,022) by specialist doc-
tors, and 12.5% (n=1,105) by resident doctors. In 289 out of 8,806 cases who underwent
phacoemulsification surgery, intraoperative complications were identified, accounting for
3.2% of the total cases. Among cases with complications, 43.4% were operated on by se-
nior doctors, 32.8% by specialist doctors, and 23.8% by resident doctors. The intraopera-
tive complications included posterior capsule rupture (75.7%), zonular dialysis (11.7%)
and lens material into the vitreous (8.9%). The most common stage where complications
occurred was irrigation-aspiration stage (48.4%). The most commonly oceurring compli-
cation was posterior capsule rupture, accounting for 76.1% (n=220) of cases. In 206 cases,
IOLs were placed in the sulcus (10 in a second session), in 34 cases into the capsular bag,
and in 12 cases I0Ls were scleral-fixated in the same session {11 using the Yamane tech-
nique). In 25 cases, scleral-fixated IOLs were placed in a second session (21 using the Ya-
mane technique). Out of 289 complicated cases, 32 underwent VRS. Within one year,
3 cases developed retinal detachment, 2 cases experienced suprachoroidal hemorrhage
during surgery, and 2 cases developed bullous keratopathy. The visual acuity of surg-
eries completed in the first session was found to be better than those requiring sequen-
tial surgeries (0.9 and 0.4, respectively, p<{.05). Conclusion: Our study provides
valuable insights into the frequency of complications during cataract surgery, the stages
at which they commonly occur, their management, and factors influencing outcomes.

Keywords: Cataract; complications; phacoemulsification;
posterior capsule rupture

OZET Amag: Calismamizda, katarakt cerrahisi gegirmis ve intraoperatif komplikasyon
gelismis olgularda komplikasyonun sekli ve hangi cerrahi asamada gelistigi, kompli-
kasyon geligimini etkileyen faktorleri ile sonrasinda nasil yonetildigi ve sonuglarimizi
ortaya koymayi amagladik. Gereg ve Yontemler: Saghk Bilimleri Universitesi Giil-
hane Egitim ve Arastirma Hastanesi’nde fakoemiilsifikasyon cerrahisi yapilan 8.806
olgu retrospektif olarak incelendi. Tespit edilen komplike vakalarda katarakt tipi, vaka
ek Ozelligi, cerrahi tecriibe, kullanilan anestezi, komplikasyonun hangi asamada ger-
ceklestigi, vitreoretinal cerrahi (VRC) gerekliligi, implante edildiyse goz ici lensin (GIL)
nereye ve hangi yontem ile yerlestirildigi, preoperatif ve postoperatif en iyi diizletilmis
gorme keskinligi (EIDGK), takipleri sirasinda ek komplikasyonlar gibi veriler incelendi.
Bulgular: Tiim olgularin %64,6’s1 (n=5.679) 6gretim tiyeleri, %22,9’u (n=2.022) uzman
doktor, %12,5’1 (n=1.105) asistan doktor tarafindan ameliyat edilmisti. Fakoemiilsifikas-
yon cerrahisi yapilmis 8.806 olgularin 289’unda (%3,2) intraoperatif komplikasyon gelis-
tigi saptandi. Komplikasyon gelisen olgularin 1251 (%43,4) 6gretim tiyesi, 95’1 (%32,8)
uzman doktor, 69’u (%23,8) asistan doktor seviyesinde yapilan olgulard:. intraoperatif ger-
¢eklesen komplikasyonlar arka kapsiil riiptiirti (%75,7), zoniil diyalizi (%11,7), ak6z yan-
lis yonelimi (%2) ve vitreye giden lens materyaliydi (%8,9). Komplikasyonun en sik
gerceklestigi asama %48,4 ile irrigasyon-aspirasyon asamasi olup %33.9 ile fakoemiilsifi-
kasyon, %11 ile GIL implantasyonu asamas1 izlemektedir. En stk goriilen komplikasyon,
vakalarm %76,1ini (n=220) olusturan arka kapsiil yirtilmastydh. ki yiiz alt: olguda GIL sul-
kusa (10’u ikinci seansta), 34 olguda kapsiil cebine, 12’si aym1 seansta skleral fiksasyonlu
GIL (11°i yamane yontemiyle), 25 ikinci seansta skleral fiksasyonlu GIL (21°i yamane
yontemiyle) yerlestirilmistir. ki yiiz seksen dokuz komplike vakadan 32’sine VRC yapil-
mustir. Ug olguda 1 yil iginde retina dekolman, 2 olguda ameliyat esnasinda suprako-
roidal hemoraji, 2 olguda biilloz keratopati gelismistir. Sonug EIDGK 0,8140,96 idi.
ilk seans ile bitirilen ameliyatlarin gorme keskinlikleri sirali ameliyat gerektiren olgu-
lara gore daha iyi olarak saptandi (sirasiyla 0,9 ve 0,4, p<0,05). Sonu¢: Calismamiz ka-
tarakt ameliyatindaki komplikasyonlarin siklikla hangi asamada gerceklestigini, nasil
yonetildigini ve sonuglara etki eden faktorler hakkinda 6nemli bilgiler sunmaktadir.
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Cataract is defined as the opacification of the
crystalline lens inside the eye and can reduce visual
acuity. Although aging is the most common cause, it
is known that various systemic diseases, trauma,
medications, and genetic predisposition are associ-
ated with the formation of cataracts. It is also the most
common treatable cause of blindness worldwide.!

Cataract surgery is one of the most commonly
performed and effective surgical procedures world-
wide. The history of cataract surgery dates back to
the 5 century BC, with the method of couching for
mature cataracts, which involved pushing the cataract
into the vitreous.

This method was followed by extracapsular
cataract extraction and intracapsular cataract extrac-
tion techniques, respectively. The phacoemulsification
(phaco) technique and intraocular lens (IOL) implan-
tation, described by Charles Kelman in 1967, are cur-
rently the most widely accepted and safest methods.?
Modern cataract surgery has evolved beyond just re-
moving the opaque lens to provide visual rehabilita-
tion and It has become a refractive surgery aiming to
correct other refractive errors in patients as well.?

Although modern cataract surgery offers advan-
tages such as working in a closed system, rapid
wound healing, early rehabilitation, and low astig-
matism, it has the disadvantage of having a long
learning curve.*

Although the frequency of complications during
cataract surgery continues to decrease thanks to ad-
vances in techniques and technology, various intra-
operative complications have been identified. These
include posterior capsule rupture, zonular dialysis,
suprachoroidal hemorrhage, and lens material going
into the vitreous.’ It has been reported that the rate of
posterior capsule rupture varies between 1-4.1%.°
The incidence of dropped lens material is low, ap-
proximately around 0.18%, compared to posterior
capsule rupture, while the incidence of zonular dial-
ysis was reported to be approximately 0.46% in the
same study.” Suprachoroidal hemorrhage, on the
other hand, is a rarer complication, with an incidence
of approximately 0.04%.8

In our study, we aimed to evaluate the type and
stages of complications, management, and surgical ex-

perience in cases where complications developed dur-
ing phacoemulsification+IOL implantation surgery.

I MATERIAL AND METHODS

Our study included 8,806 surgeries performed between
November 2014 and May 2022, in which patients were
diagnosed with cataracts and scheduled for pha-
coemulsification+IOL implantation surgery. Ethical ap-
proval was obtained from the Ethics Committee of
Giilhane Scientific Research Ethics Board, University
of Health Sciences (date: 21 April 2022; no: 2022/149)
and the principles of the Helsinki Declaration were fol-
lowed. The study protocol was retrospectively de-
signed. Surgeries were retrospectively reviewed
through surgical notes, patient admission records, and
the hospital information management system. Since
this is a retrospective study, informed consent forms for
ethics committee approval were deemed unnecessary.

Cases where intraoperative complications were
detected were reviewed by examining the surgical
notes, patient admission records, and pre- and post-
operative examinations in the hospital information
management system. Data such as the type of
cataract, experience level of the operating surgeon,
type of anesthesia used during surgery, stage at which
the complication occurred, need for vitreoretinal
surgery (VRS), if an IOL was implanted, where and
by what method the IOL was placed, preoperative
and postoperative best corrected visual acuity
(BCVA), and any additional complications during
follow-up were analyzed.

Our study included all cataract cases aged 40 and
above that were secondary to age-related or systemic
diseases such as diabetes and developed intraoperative
complications. The exclusion criteria were determined
as cases that underwent phacoemulsification surgery
after vitrectomy or penetrating keratoplasty and cases
that underwent combined surgery. Additionally, indi-
viduals with a history of any previous eye surgery in
the same eye or those who were poorly followed up
were excluded from the study.

SURGICAL METHOD

At least 3 minutes before all surgeries, the conjuncti-
val sac was irrigated with 5% povidone-iodine solu-



tion. In all cases, corneal side ports were created at
the 3-and 9-o0’clock positions using a 20-gauge MVR
blade. The anterior chamber was filled with 3%
sodium hyaluronate (Protectalon, VSY Biotechnol-
ogy). A corneal incision was made at 12 o’clock
using a 2.65 mm blade. Hydrodissection and hy-
drodelineation were performed after capsulorhexis.
The nucleus was emulsified using the “divide & con-
quer” technique. Remaining cortical material was
cleaned with bimanual cannulas.

In cases where posterior capsule rupture oc-
curred, triamcinolone was injected into the anterior
chamber to visualize the presence of vitreous. In
cases where vitreous was observed in the anterior
chamber, anterior vitrectomy was performed using an
anterior vitrector. For cases with zonular dialysis, de-
pending on the size of the dialysis quadrant, capsule
tension ring was placed inside the capsular bag as ap-
propriate. For cases with drop lens material, vitrec-
tomy was performed in the second session. In cases
where suprachoroidal hemorrhage developed during
vitrectomy session, urgent closure was performed to
prevent further exposure of intraocular materials. In
cases where the posterior capsule rupture was not sig-
nificant, IOL was placed in the capsular bag; in cases
where sulcus support was adequate, it was placed in

the sulcus; and in cases where sulcus support was in-
adequate, it was placed with scleral fixation.

STATISTICAL ANALYSIS

Descriptive statistics were conducted using IBM
SPSS Statistics 24.0 software. Continuous variables
are presented as mean=tstandard deviation, while cat-
egorical variables are expressed as frequencies and
percentages. The difference between preoperative
and postoperative BCVA was analyzed using the
Wilcoxon test. The correlation between cataract
severity and complications was examined using the
Spearman correlation test. A P-value less than 0.05
was considered statistically significant.

I RESULTS

Among the 8,806 surgeries planned for phacoemul-
sification with IOL implantation during the specified
period, it was found that 5,679 (64.6%) were per-
formed by senior doctors, 2,022 (22.9%) by special-
ist doctors, and 1,105 (12.5%) by resident doctors
(Figure 1). Complications such as posterior capsule
rupture, zonular dialysis, drop lens material, anterior
chamber misdirection, and suprachoroidal hemor-
rhage were observed in 289 (2.49%) of these surg-
eries. The most commonly occurring complication

Surgical experience in Surgical experience in
total cases (n: 8,806) complicated cases (n:
6000 140 289)
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FIGURE 1: Surgical experience.



was posterior capsule rupture, accounting for 76.1%
(n=220) of cases. This was followed by zonular dial-
ysis with a rate of 10.4% (n=30), while lens material
going into the vitreous was observed in 9.7% (n=28)
of complications.

It was determined that 43.4% (n=125) of the
complicated cases were performed by senior doctors,
32.8% (n=87) by specialist doctors, and 23.8%
(n=95) by resident doctors (Figure 1). When the num-
ber of complications was proportionate to the total
number of cases they performed, the complication
rates were 2.2% for senior doctors, 4.6% for special-
ist doctors, and 6.2% for resident doctors. Among the
1,105 surgeries performed by resident doctors with
their level of experience during the specified period,
intraoperative complications occurred in 69 cases
(6.2%).

Among the 289 cases with complications, the
most common surgical stage where complications oc-
curred was the remaining cortical material cleaning
stage, accounting for 48% of cases. This was fol-
lowed by phacoemulsification (34%) and IOL im-
plantation (11%) stages (Figure 2)

Of the 8,806 surgeries, 685 were performed under
general anesthesia (7.7%), 68 under retrobulbar anes-
thesia (0.77%), 63 under subtenon anesthesia (0.71%),
and 70 under subconjunctival anesthesia (0.79%),
while 7,920 were conducted with topical anesthesia
(89.9%). Among the 289 cases with complications, 16
were under general anesthesia (5.5%), 4 under retrob-
ulbar anesthesia (1.3%), 7 under subtenon anesthesia
(2.4%), 3 under subconjunctival anesthesia (1.03%),
and 259 under topical anesthesia (89.6%).

In cases where complications developed, a total
of 206 patients had intraocular lenses placed in the
ciliary sulcus, with 10 of them in the second session
and the rest in the first session. In 11.8% of these
cases, the IOL was placed in the capsular bag. In 12
patients, the IOL was placed using scleral fixation in
the same session, and in 25 patients, it was placed in
the second session. The Yamane technique was pre-
ferred for scleral fixation in 32 out of 37 patients.
15.5% of cases (45 patients) were left after the first
session. (Figure 3)

The stage at which the complication occurs

FIGURE 2: The stage at which the complication occurs.
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FIGURE 3: Intraocular lens status in complicated cases.

In cases where complications developed, the
classification of cataracts according to the Lens
Opacities Classification System III classification was
as follows: 48% were nuclear, 23% were posterior
subcapsular, 14% were cortical, and 15% were ma-
ture, brown, white, or nigra cataracts. Among the
cases, 32 required VRS, 3 developed retinal detach-
ment within 1 year, 2 were found to have bullous ker-
atopathy during follow-up, and 2 experienced
intraoperative suprachoroidal hemorrhage.

In cases where complications occurred, the mean
BCVA was 0.09140.017 (according to the logarithm
of minimum angle of resolution scale). The BCVA
of surgeries completed in the first session was found
to be higher than cases requiring sequential surgeries
(p<0.05). Additionally, a positive correlation was



found between the degree of cataract and the devel-
opment of complications (p=0.026).

I DISCUSSION

Modern cataract surgery has been found to be safe in
over 95% of cases. With its increasing popularity
worldwide, it is known that complications are in-
evitable, especially during the learning phase. How-
ever, with appropriate training and supervision by
experienced phacoemulsification surgeons, the inci-
dence of such complications is lower compared to
learning through courses.’

Smith and Seiff reported in their study on resi-
dent training that the rates of vitreous loss were 16%
in surgeries performed by first-year residents, 10% in
surgeries by second-year residents, and 6% in surg-
eries by third-year residents.'® Another study reported
a vitreous loss rate of 14.7% during phacoemulsifi-
cation surgeries performed by third-year residents.!!
In our study, the complication rate in surgeries per-
formed by residents was found to be 6.9%. Tabandeh
et al. reported an incidence of posterior capsule rup-
ture of 4.4% in their study.!” Cruz et al. reported a
posterior capsule rupture rate of 9.9% in their retro-
spective analysis of visual outcomes and complica-
tion incidence in 181 phacoemulsification cases.'?
They stated that 72% of posterior capsule ruptures
occurred during residual cortex cleaning and 22%
during phacoemulsification. Three in our study, the
overall complication rate was 2.49%, with a poste-
rior capsule rupture rate of 76.1% among all compli-
cations. Similarly, the stage with the highest
complication rate was residual cortex cleaning, with
a rate of 48%.

Javitt et al. reported a postoperative retinal de-
tachment rate of 1.17% after uncomplicated pha-
coemulsification, but this rate increased to 5% when
performed after anterior vitrectomy.'* Thylefors et al.
reported a risk of retinal detachment of 2.01% in pa-
tients who developed posterior capsule rupture during
cataract surgery when analyzing the risk of reg-
matogenous retinal detachment after cataract
surgery.'® In our study, the rate of retinal detachment
following complicated cataract surgery was found to

be 1.03%.

During cataract surgery, the incidence of supra-
choroidal hemorrhage varies between 0.03-0.13%.!6:17
In our study, this rate was found to be 0.69%. The use
of smaller incisions or scleral tunnels has been re-
ported to be more beneficial for controlling supra-
choroidal hemorrhage due to their ability to create a
closed system and prevent sudden decrease in in-
traocular pressure.'® It is estimated that postoperative
edema may develop in 1-2% of patients undergoing
cataract surgery.'” In our study, this rate was found
to be 0.69%.

Earlier studies have reported that cataract surg-
eries performed using various methods result in vi-
sual acuity better than 6/18 in 65-90% of cases.?’ In
our study, we also found a significant increase in
postoperative visual acuity compared to preoperative
values. However, the better postoperative visual acu-
ity in cases where surgery was completed in the first
session compared to cases requiring sequential surg-
eries highlights the negative impact of the need for
sequential surgeries on postoperative visual acuity.
Therefore, knowing what to expect during surgery
and what to do can improve visual outcomes.

Sutton and colleagues stated in their study that
continuously evolving technology and increased sur-
gical experience are associated with a significant de-
crease in complications.?!

LIMITATIONS

The limitations of our study can be considered as its
retrospective nature, the fact that we are a tertiary
care hospital leading to the referral of challenging
cases to us, and the inclusion of resident training as
part of the study.

I CONCLUSION

Our study provides significant data to the literature re-
garding cases with complications detected during
cataract surgery, including the type of complication
and the surgical stage at which it occurred, the experi-
ence level of the surgeon performing the surgery, our
management of the complications, and our outcomes.
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