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Changes in the anterior segment of the eye following uncomplicated  
pars plana vitrectomy. A review

Adam Kopeckya,b, Jan Nemcanskya

Pars plana vitrectomy is currently the most common technique used in retinal surgery. Although primarily involving 
the posterior segment of the eye it also affects the anterior segment. As this is a less published topic, the aim of this 
paper was to review the literature on changes in the anterior segment after uncomplicated pars plana vitrectomy us-
ing data based literature search. 
The conclusions are that even in otherwise ophthalmologically healthy patients, complications may occur in the ante-
rior segment. Surgeons need to pay utmost attention in glaucoma patients and in those with endothelial insufficiency 
who are at highest risk of complications. He/she must also correctly plan a potential cataract surgery if not already 
done earlier. From the literature, most of the changes in the anterior segment after uncomplicated PPV are found to 
be temporary.
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INTRODUCTION

Pars Plana Vitrectomy (PPV) is a dominant surgical 
technique used for posterior segment eye surgery. The 
safety of this surgical method has been improving and the 
spectrum of indications has been expanding. 

The aim of this review was to examine the available 
literature and briefly assess how PPV can influence the 
anterior segment.

SCLEROTOMIES

It has been shown that the introduction of ports into 
the pars plana region alone is a major interference with 
the integrity of the eyeball. Vitreous prolapse in the port 
is a commonly reported situation and although this is 
anticipated to be more common in large sclerotomies, 
it has also been reported after 25G vitrectomy. The larg-
est study to evaluate prolapse after pars plana vitrectomy 
(20G) found that prolapse is worse in places of light and 
instrument ports, where only 15% of all ports were pro-
lapse free in contrast to 68.3% infusion ports which were 
clear1. Vitreous prolapse was also confirmed in a small 
sample after 25G PPV, with a clinical recommendation to 
perform anterior vitrectomy at the beginning of surgery2.

The healing of sclerotomy is the subject of several 
studies. It can be said that sclerotomy in 25G vitrectomy 
heals much faster than sclerotomy in 20G vitrectomy. 

However, according to some studies, the sclerotomy tun-
nel is evident on the first day after surgery, but in suture-
less systems, such as 23G or 25G pars plana vitrectomy, 
the number of sclerotomies detected after 30 days is sig-
nificantly lower. In the 25G group, however, conjunctival 
blebs were more frequently found above the sclerotomy 
sites, and surprisingly more frequent vitreous prolapse. 
However, the conclusion of Guttfleisch et al was that one 
month after the surgery, virtually no differences can be 
found between the respective techniques3.

It should be noted that, according to another study, 
sclerotomy and vitreous prolapse may be the potential 
basis for future complications, especially the development 
of peripheral cracks at the site of peripheral vitreous trac-
tion4. 

Vitreous prolapse (incanceration) into the ports, 
however, may occur in virtually all types of vitrectomy, 
including the most modern 27G vitrectomy. Tosi et al ex-
amined patients after PPV with flap ports, but they found 
no noticeable difference compared to non-valve ports5.

CORNEA AND ITS THICKNESS

Historically older work described statistically con-
firmed changes on the corneal surface, including astig-
matism6. On the other hand, this study also showed a 
gradual stabilization of the finding with time. The more 
recent work of Domniz et al. confirmed this trend - chang-
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es occur shortly after surgery and soon stabilize, and one 
month after surgery the keratometry values return to pre-
operative values7. 

Apropos comparison of various techniques, for exam-
ple Citrik et al. confirmed the difference between 25G 
vitrectomy and classical 23G vitrectomy. There were no 
statistically significant changes in corneal parameters in 
the 25G group, whereas in the 23G group the changes 
were apparent one day and one month after surgery, 
while their return to preoperative values occurred up to 
3 months after surgery8.

In another study, Pentacam scans unambiguously con-
firmed changes in the anterior segment after pars plana 
vitrectomy with a silicone oil filling - early changes are 
seen in the ventricular angle, in the deep anterior cham-
ber and in the corneal thickness9. Again, however, the 
return to preoperative values occurred over time (after 
one month).

The said corneal thickness was examined in several 
studies. For example, Hager et al.10 described corneal 
thickening in a group of PPV patients.

Hamoudi et al.11 followed patients on months 3 and 
12 postoperatively. They reported a statistically significant 
corneal thickening in the third month, but during the final 
control, these values ​​were again at baseline levels.

Although another study reported short-term corneal 
thickening, the condition changed one month after sur-
gery, suggesting that opinions and conclusions regarding 
this issue are heterogeneous12.

CORNEAL ENDOTHELIUM

Changes in the cornea and mainly in the number of 
endothelial cells is well known in cataract surgery. With 
longer duration of phacoemulsification, the density of the 
corneal endothelium is reduced13. The literature in this re-
gard for PPV is sparse. Studies have been conducted that 
compared PPV alone with combined surgery (vitrectomy 
and phacoemulsification at one time), with the result that 
the difference in the degree of decrease in endothelial 
cell density was minimal or slightly against the combined 
procedure14. On the other hand, Hamoudi et al. found 
virtually no statistical difference between vitrectomy per-
formed in combination with phacoemulsification or alone 
(before or after vitrectomy) (ref.11). No difference was 
found in the level of decrease in endothelial cell density 
or corneal thickness in either group. This study, like oth-
ers, describes a general decrease of about 15-20% in the 
density of endothelial cells11. 

In relation to PPV with silicone oil, for example, 
Legler et al reported a change in endothelial cell density 
within the range of 22.9% +/- 13.3% (ref.15). In another 
study, Cinar et al. concluded that both gas and silicone 
filling may damage the corneal endothelium, and pseudo-
phakic eyes are more prone to this damage16. 

The basic requirement for prevention of possible com-
plications is a healthy endothelium16. This has a relation 
to length of surgery. Endothelial cell loss was found to 

be higher in groups with gas tamponade and silicone oil 
tamponade in pseudophakic patients (natural lens is a 
protective factor) (ref.16).

Another study evaluated the changes in endothelial 
cell morphology - however, in the long run, endothelial 
loss was not significant in silicone oil tamponade, and 
morphological changes occur, even if there is no direct 
contact of silicone oil with the endothelium17. Naturally, 
cases of loss of endothelium in tamponade complication 
– i.e. presence of silicone oil in the anterior chamber - are 
also described in the literature18-20. 

Interestingly, an older study by Mittl et al. compared 
pseudophakic and aphakic patients. This confirmed, al-
beit in a narrow group of patients, that aphakic patients 
had a significantly higher endothelial loss than pseudo-
phakic patients21.

The literature also provides support for the artificial 
intraocular lens acting as a valuable protection in PPV. 
This was described by Goezinne et al. in different pa-
tients with silicone oil tamponade - the greatest loss was 
recorded in the group with additional phacoemulsification 
and in combined surgeries22.

ANTERIOR CHAMBER DEPTH

Anterior chamber depth and chamber angle openness 
were identified in one study as a mechanism for increas-
ing intraocular pressure after pars plana vitrectomy23. In a 
smaller sample study, however, no changes in the anterior 
chamber parameters were found, apart from lens thick-
ness changes24. This fact was confirmed by another, larger, 
study by Marigo et al.25. 

Studies that have explored this issue commonly use 
ultrasound biomicroscopy. The possible changes in the 
anterior segment are put in context with gas tamponade26. 
It is also clear that impacts on the anterior segment are 
higher in combined surgery27. Taking into account the 
conclusions of other papers confirming the changes in 
lens parameters - this is clinically predictable since the 
relationship of cataract formation to pars plana vitrec-
tomy is confirmed by studies, even independently of the 
size of the port used28,29.

Chamber fluid misdirection syndrome, i.e. a malignant 
glaucoma, is one of the most serious complications in 
ocular surgery. Although PPV is considered a method 
for treating misdirection, rare cases have been described 
when pars plana vitrectomy caused misdirection30. In ad-
dition, cases are described in the literature where misdi-
rection recurred after PPV (ref.31).

This is related to the view that vitrectomy may be 
beneficial in patients with an extremely shallow anterior 
chamber. This supposition was supported for example by 
Zhang et al, who measured inter alia the anterior chamber 
depth in glaucoma patients after pars plana vitrectomy 
and lensectomy. He demonstrated a deepening of the an-
terior chamber32.

Seo et al. compared groups of patients, who under-
went phacovitrectomy, pars plana vitrectomy alone and 
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lensectomy alone. The anterior chamber deepening was 
evident in the phacovitrectomy and lensectomy groups, 
and was more pronounced in the first group. In the vitrec-
tomy-only group, shallowing of the anterior chamber was 
observed, which could be attributed to the postoperative 
natural cataract formation33.

The most common reason for affecting the anterior 
segment is therefore the expansion of the gas tamponade 
that pushes the structures forward into the anterior cham-
ber. Rotation of the ciliary body is less known and less 
dependent on the chosen tamponade, and may cause an 
elevation of the intraocular pressure.

An intraocular lens or intact posterior capsule in 
pseudophakic patients are considered protective factors 
in PPV. Conversely, mostly affecting the anterior segment 
is seen in patients undergoing “phacovitrectomy”, a com-
bination of cataract surgery and PPV at one time. 

INTRAOCULAR PRESSURE

Intraocular pressure and its elevation are among the 
most commonly observed “complications” of pars plana 
vitrectomy. 

In one study, postoperative hypotonia was found in 
only 8.1% of patients but, the study group was diverse in 
terms of indication diagnoses34. 

However, sufficient support can be found in the litera-
ture for the incidence of elevated intraocular pressure. In 
one large group of patients operated on using the pars 
plana vitrectomy technique for retinal detachment eleva-
tion of intraocular pressure occurred postoperatively in 
46% of patients. Myopia, pseudophakia and high preop-
erative intraocular pressure have been identified as risk 
factors. Silicone oil tamponade was identified as an ad-
ditional risk35.

Another study confirmed pseudophakia to be a risk 
factor for elevation of intraocular pressure and the authors 
suggested that unmanaged elevation of intraocular pres-
sure may even lead to glaucomatous damage to the optic 
nerve23. Open-angle glaucoma was identified as another 
risk factor. This paper also mentions the mechanism of el-
evation of intraocular pressure after pars plana vitrectomy 
in pseudophakic eyes, namely that the absence of vitreous 
increases the concentration of oxygen within the eye ball. 
In phakic eyes, this increased oxygen concentration is the 
cause of the frequent occurrence of nuclear cataracts. In 
aphakic and pseudophakic eyes, however, higher oxygen 
concentrations penetrate into the anterior segment, which 
can result in oxidative damage to the trabeculae, which 
may subsequently lead to an elevation of intraocular pres-
sure. As a conclusion, this study emphasizes the impor-
tance of identification and subsequent management of 
patients with elevated intraocular pressure. 

In the long run, the intraocular pressure is described 
in the literature as stable after PPV and in various surgical 
indications of pars plana vitrectomy36,37. 

This aside, some studies describe the late onset of el-
evation of intraocular pressure. For example, Toyokawa 

et al. found it in 4.2% of patients, with no relation to sex, 
indications, or type of vitrectomy used38.

LENS CHANGES

Cataract formation after pars plana vitrectomy has 
been repeatedly documented in the literature39,40. The 
percentage of patients with cataract formation after pars 
plana vitrectomy depends on the type of the surgical tech-
nique. At least mild lens changes are commonly observed 
after 20G PPV (96%), and less frequently after 23G and 
25G PPV (72%) (ref.40). In eyes after PPV, nuclear and 
posterior subcapsular cataracts are very common40,41. 
Posterior subcapsular cataract is typical for eyes with sili-
cone oil filling, while nuclear opacification can occur with 
any type of tamponade42. Transient feather-like cataract is 
often observed after intraocular gas tamponade.

There are several theories about the pathophysiology 
of the cataract formation after PPV. Transport systems for 
maintaining the water and electrolyte balance are local-
ized in the outer lens fibers. Some authors suggest that 
gas and silicone oil tamponade affect the function of NaK 
ATPase42,43. This leads to swelling of the lens fibers.

Another theory proposes that oxidative stress plays an 
important role in nuclear cataract formation. Vitreous is 
a natural barrier for oxygen. After PPV the partial oxygen 
is pressure may be elevated and this leads to increased 
oxygen stress. Opacification is caused by oxidation of 
structural lens proteins42. As it is possible to measure the 
oxygenation of retinal vessels and arteries, we know that 
oxygen saturation is higher in non-diabetes patients after 
PPV and this lasts for 52 weeks44. 

We should also take in consideration the effect of PPV 
on pseudophakic eyes. It is proven that posterior capsule 
opacification is more rapid in patients after combined 
surgery (PPV + phacoemulsification) and after PPV in 
pseudophakic eye than in patients after cataract surgery 
alone45.

When indicating cataract surgery after PPV, the sur-
geon should take into consideration that optical biom-
etry is superior to ultrasound biometry in eyes after PPV 
(ref.46). Also, although cataract formation is definitely 
connected with PPV, according to Do et al., there is a 
dearth of randomized trials proving that cataract surgery 
further improves vision in patients after PPV (ref.47).

From the clinical point of view, the surgeon should 
always take into consideration whether it is useful to plan 
the cataract surgery before the PPV or to perform the 
PPV alone.

CONCLUSION

This review has attempted to summarize the current 
literature on the effect of PPV on the anterior segment. 
This is a relatively neglected topic, and study samples are 
often small. Even in otherwise ophthalmologically healthy 
patients, complications may occur in the anterior seg-
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ment. Surgeon need to pay utmost attention in glaucoma 
patients and in those with endothelial insufficiency, who 
have the highest risk of complications. He/she must also 
correctly plan a potential cataract surgery if not already 
done earlier. From the literature, most of the changes in 
the anterior segment after uncomplicated PPV are con-
sidered temporary.

Search strategy and selection criteria
We searched PubMed and Web of Science databases 

for scientific articles on the presented topic. As there is 
a relative dearth of literature, we used as many published 
articles with related terms as possible. Some articles were 
based on a very small samples. Our goal was to find the 
most relevant information for clinical practice, to sum up 
the known and documented clinical impact of anterior 
segment changes after PPV.

Author contributions: AK: literature search, manuscript 
writing; JN: literature search, literature interpretation.
Conflict of interests statement: The authors state that 
there are no conflicts of interest regarding the publica-
tion of this article.
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