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ABSTRACT

Aim of the study: To analyse development and progression
of cataracts after pars plana vitrectomy (PPV) with intraocular
SE6 gas tamponade.

Material and methods: For this study, the authors analysed
the data of 19 patients who underwent PPV with intraocular SF6
gas tamponade prior to cataract phacoemulsification.

Results: In the group of 19 patients (19 eyes; 12 women and
7 men; mean age 65 £8.4 years) average time between PPV
with intraocular SF6 gas tamponade and cataract phacoemul-
sification was estimated as 267 days (9 months). Average visual

INTRODUCTION

Pars plana vitrectomy (PPV) allows the treatment of many
vitreous, retina or choroid disorders. Over time PPV has be-
come widely used in the treatment of many eye pathologies
such as vitreous haemorrhage, macular hole, epiretinal mem-
brane and vitreomacular traction syndrome.

However, due to the many potential complications, close
monitoring of the patient’s condition is required during
the early and late postoperative period. Those complications
may include e.g. endophthalmitis, increased intraocular pres-
sure, retinal detachment, maculopathy and cataract. The de-
velopment of a nuclear cataract or its progression is consid-
ered to be the most common late complication of vitrectomy.
The exact pathogenesis of cataract formation or opacity pro-
gression following vitrectomy is unknown. Previous research
suggests that underlying reasons might include light toxicity,
excessive oxygenation of lens proteins, gas endotamponade
and prolonged time of surgery [1-4]. Many studies suggest
that PPV may contribute to increased intraocular oxygen
pressure and that oxygen exposure leads to progressive cata-
ract formation [5, 6].

CORRESPONDING AUTHOR

acuity a month after vitrectomy was 0.2. Average visual acu-
ity at the time of qualification for cataract surgery was 0.08.
The multiple linear regression model showed that time to cata-
ract surgery was associated with visual acuity a month after
vitrectomy (p = 0.006).

Conclusions: The development and progression of nuclear
cataracts may be influenced by many factors such as the pro-
cess of lens oxidation, the use of infusion fluids, light toxicity,
duration of vitrectomy or the type of endotamponade. The key
to preventing cataract formation after vitrectomy is still elusive.
KEY WORDS: vitrectomy, nuclear cataracts, lens oxidation.

MATERIAL AND METHODS

This study included 19 patients (12 women and 7 men;
mean age 65 +8.4 years) who underwent PPV with intraocu-
lar SF6 gas tamponade before cataract phacoemulsification.
Operations were performed at the Department of Ophthal-
mology, the University Clinical Center Medical University
of Silesia in Katowice, during the period between January 1%,
2018 and December 31, 2021. Demographic details and
clinical outcome data were retrospectively collected in our
department’s database. All patients underwent a complete
ophthalmological examination, including best corrected vi-
sual acuity (BCVA), intraocular pressure measurement, ante-
rior segment examination with slit lamp biomicroscopy, and
dilated fundoscopy. Visual acuity was measured by Snellen
chart. All surgical procedures were performed using a stan-
dard local anaesthesia protocol.

Statistical analysis

Continuous variables with normal distribution were pre-
sented as the mean + standard deviation, and those with
non-normal distribution were presented as the median as
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Figure 1. Linear regression model shows the relationship between visual acuity
a month after vitrectomy and time between PPV and qualification for cataract
surgery

well as lower and upper quartiles. Categorical variables were
reported as counts and percentages. The p-value under 0.05
was considered statistically significant in all the statistical
tests. The data were analysed using IBM SPSS Statistics ver-
sion 22.

RESULTS

In the group of 19 patients (19 eyes), the average time
between PPV with intraocular SF6 gas tamponade and cata-
ract phacoemulsification was 267 days (9 months) +161 days.
The indication for the procedure was a retinal detachment in
7 cases, epiretinal membrane in 4, macular hole in 4, vitreous
haemorrhage in 3 and vitreoretinal traction in 1 patient.

The average visual acuity was as follows: 0.2 a month after
vitrectomy (VA1), 0.08 at the time of qualification for cataract
surgery (VA2) and 0.3 after cataract surgery (VA3).

Qualification time for cataract surgery did not depend
on age and visual acuity at qualification for cataract surgery
(p > 0.05). A multiple linear regression model demonstrat-
ed that time to cataract surgery was associated with VA1
(p = 0.006) (Figure 1). Therefore, the better VA1 was, the lon-
ger it took to qualify for phacoemulsification.

DISCUSSION

Nuclear cataract arises due to increased rigidity of nu-
clear lens cytoplasm. However, the exact mechanism is still
unknown. Lens transparency is possible due to a very high
concentration of proteins. To protect those proteins from oxi-
dation, oxide reducing substances - such as glutathione and
ascorbate — are meant to lower oxygen levels in the surround-
ing environment [7, 8]. Therefore, the intraocular oxygen level
is usually low and strictly regulated. Most of the eye’s oxygen
metabolism takes place in the retina and molecular oxygen
diffuses to the vitreous from the retinal vascular system where
a significant part of it is used in reaction with ascorbic acid [7,
9]. This process results in a reduced oxygen gradient from
the vitreous to the lens [8, 10]. Oxygen consumption guar-

antees maintenance of low oxygen levels in the lens environ-
ment, which is believed to be an important factor in maintain-
ing lens transparency. Oxygen supply to the avascular lens
is provided by retinal diffusion. Increased oxygen concentra-
tion in the vitreous leads to increased oxygen concentration in
the lens, which can play a significant role in nuclear cataract
formation [11]. When age-related vitreous humour liquefac-
tion or surgical vitreous removal occurs, liquefied vitreous hu-
mour may circulate, providing more oxygen to the lens [12].
Holekamp et al. observed an increased oxygen level in the lens
after PPV, which is believed to be the factor responsible for
nuclear cataract formation.

Cataract progression is more frequent in older patients.
When a nuclear cataract occurs naturally it is usually bilateral,
in contrast to unilateral post-operative lens opacification.

In their control trial, Cheng et al. observed the frequency
of cataract development after PPV in the case of 74 eyes [13].
Six months after surgery cataract was diagnosed in 81%
of eyes which underwent PPV compared to only 18% of eyes
in the control group. In two years after PPV surgery cataract
progression was observed in 100% of eyes after vitrectomy
and only in 8% of eyes in the control group. This study shows
that PPV needs to be recognized as a risk factor of cataract
development and progression. Similar conclusions are also
presented in our study showing the progression of cataracts
in the eye after PPV with SF6 endotamponade.

A similar analysis was performed by Cherfan et al., who
retrospectively examined 100 eyes after PPV due to epiretinal
membrane. After a mean time of 29 months (from 5 to 99
months) clinically significant nuclear cataract was observed
in 80% of eyes in the post-operative group and only in 24%
of eyes in the control group [2].

Phacoemulsification and implantation of an artificial in-
traocular lens are often recommended for people with vis-
ible lens opacity. The authors point out that the lens nucleus
is stiffer in patients after PPV than in those with age-related
cataracts, therefore requiring longer surgery. Additionally,
the lack of a vitreous body in the posterior segment caused by
the PPV affects the larger mobility of the posterior capsule,
increasing the risk of its rupture. Therefore, cataract surgery
after PPV may be fraught with a higher incidence of com-
plications, although there is a lack of comparative research
on that topic [14]. Compared with eyes without prior PPV
there is a worse mean postoperative vision acuity, a higher
rate of zonular dialysis and dropped nuclear fragments [15].

It was proved that “face-down positioning” practised by
patients after PPV with SF6 tamponade can significantly re-
duce development of post-operative cataract [16].

Frequency of lens opacification after PPV with gas-flu-
id exchange also depends on the patient’s age — in patients
younger than 50 years PPV is minimally cataractogenic [17].
Furthermore, the rate of increase in nuclear sclerotic cataract
in patients older than 50 years old is significantly greater than
in patients younger than 50 years old [18].

Even though the most probable cause for nuclear cataracts
is oxidative stress, there are many hypotheses concerning
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the pathomechanisms of lens opacification due to PPV. Cata-
ract progression might also be caused by multiple factors such
as light toxicity, use of infusion fluids, prolonged surgery, type
of used endotamponades and size of systems used to perform
the surgery [2, 3, 19-21].

Eyes without intraocular gas tamponade had a statistically
significantly lower rate of nuclear sclerosis progression com-
pared to eyes with gas bubbles [18]. Also oil endotamponade
is an important risk factor of cataract development [22].

Lens touch, which is a frequent PPV complication, is not
associated with increased lens opacification although it sig-
nificantly increases the risk of posterior capsule rupture [23].

In the Vitrectomy for Macular Hole Study it was found
that duration of vitrectomy does not increase the risk of cata-
ract progression [13].

The time intervals between PPV and cataract extraction is
longer in surgeons with > 20 practice years [24].

The available literature provides evidence for cataract
progression in eyes treated with gas tamponade [25, 26].
In the case of SF6 endotamponade, nuclear sclerosis was
found 0.6 times more often than in the case of no gas use.
According to Hsuan et al., nuclear cataract was found in
67% of SF6 tamponade cases and 30% of non-tamponade
cases [25]. Similarly, Van Effenterre et al. reported nuclear
opacity in 63% of gas-filled eyes [27]. Another study found
that after PPV with gas tamponade, the nucleus of the lens
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