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Conclusion  The face-down position in fellow eyes 
of PPV-operated patients may lead to significant ante-
rior chamber narrowing resulting in IOP peaks. The 
patients should be carefully monitored for possible 
angle-closure glaucoma. This study was approved by 
the institutional review board (Registration Number 
and Date: 2021/60 and 24.02.2021).
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Introductıon

Secondary glaucoma after vitreoretinal surgeries 
is a challenging condition despite improved surgi-
cal techniques. Related to the surgical method, such 
as pars plana vitrectomy (PPV) [1], scleral buckling 
[2], intravitreal injections, or related to the intraocu-
lar tamponade, such as silicone oil [3] or expandable 
gases [4], and also postoperative face-down (prone 
position) may contribute a significant rise in intraocu-
lar pressure (IOP). The underlying mechanism for 
increased IOP should be lightened, as the manage-
ment of glaucoma can differ due to the causes [5]. 
The resistant nature of glaucoma, unresponsiveness 
to standard medications, and also combined retina 
and optic nerve/field involvement may complicate 
the condition and may lead to poor visual outcomes 
despite excellent surgeries [6].

Abstract 
Purpose  To compare the anterior chamber (AC) 
changes in fellow eyes of patients who were directed 
to a face-down position after pars plana vitrectomy 
(PPV).
Methods  The bilaterally phakic patients who had 
PPV, and were advised prone position due to intraoc-
ular tamponade for at least three days were included. 
The AC properties such as central anterior chamber 
depth (ACD), and ACD and anterior chamber angle 
(ACA) in nasal, and temporal quadrants and the 
intraocular pressure (IOP) were recorded at the pre-
operative visit, 1st-day, last day of prone position, and 
1st-month visits in both eyes.
Results  The study included 51 eyes of 51 patients 
with a mean age of 60.3 ± 13.5  years. Mean IOP 
had a significant increase on 1st day (Preopera-
tive IOP 14.9 ± 3.5  mmHg, and IOP on 1st day: 
16.4 ± 3.7  mmHg (p = 0.021)). Mean ACD in all 
quadrants were significantly narrowed on 1st day and 
last face-down day (p < 0.001, for all) while ACA in 
all quadrants were significantly narrowed similarly 
(p < 0.001, for all parameters) compared to the preop-
erative period.
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Especially in rhegmatogenous retinal detachment 
(RRD) secondary to retinal tears, surgical success 
depends on the appropriate coverage of retinal tears 
with intraocular tamponade. Similarly, after macular 
surgeries, the integrity of fovea can be ensured by 
providing the appropriate position of the tamponade. 
Most of the cases after PPV required a strict face-
down position [7–10], while some authors showed a 
similar success rate with a supine position without the 
additional risk of anterior chamber complications [11, 
12].

The face-down position, which is required not only 
after PPV but also for different treatments such as 
ventilation for severe coronavirus disease (COVID-
19) pneumonia, can lead to acute angle-closure glau-
coma [13]. The IOP rise may affect the both anterior 
segment and retina, or optic disc that may lead to 
changes in ocular perfusion pressure. As a result, pro-
gressive and irreversible vision loss may occur due to 
ischemia. The underlying mechanism can be related 
to angle-closure or orbital compartment syndrome in 
both eyes.

In the light of these information, the aim of the 
study is to evaluate the anterior chamber alterations 
in fellow eyes of PPV-operated eyes after a face-down 
position. To the best of our knowledge, this study 
will be the first to examine the changes in the anterior 
chamber structure in the other healthy eyes of patients 
who underwent the prone position after PPV.

Methods

This prospective study was conducted in Balıkesir 
University Medicine Faculty between March 
2021–2023. The study adhered to the tenets of the 
Declaration of Helsinki, and it was approved by the 
institutional review board (Registration Number and 
Date: 2021/60 and 24.02.2021). The participants 
informed about the study, and the informed consent 
was obtained from all. Bilaterally phakic patients who 
have underwent unilateral PPV for various indications 
such as tractional detachment, vitreous hemorrhage, 
RRD, epiretinal membrane, macular hole, etc., and 
advised prone position due to intraocular tamponade 
for at least three days were included. A single vitreo-
retinal surgeon (E.K.) performed all surgeries.

The demographic data, and accompanying sys-
temic disease & treatments were recorded, following 

a routine ophthalmological examination including 
best-corrected visual acuity (BCVA) (with Snellen 
Chart adjusted at 5 m, in decimals), IOP (via Gold-
mann applanation tonometer), and direct/indirect 
ophthalmoscopic fundus examination through a con-
tact lens were completed. The indication for PPV, and 
type of intraocular tamponade were recorded. The 
axial length (AL), anterior chamber depth (ACD) in 
central, nasal, and temporal quadrants, nasal & tem-
poral anterior chamber angle (ACA), and central 
corneal thickness (CCT) were recorded at the preop-
erative visit, on the 1st-day, at the last day of prone 
position, and at the 1st-month visits. The AL was 
measured through optic biometry (IOL Master 500, 
Zeiss, Germany). The ACD and ACA were evaluated 
by using combined Placido disc corneal topography 
and Scheimpflug camera to obtain the corneal mor-
phology and anterior chamber structures via corneal 
tomography (CSO Sirius, Florence, Italy). Three 
repetitive measurements by the same technicians 
were recorded, and the mean values were accepted 
as valid. The whole measurements were completed in 
PPV-operated eyes and the unoperated fellow eyes.

The exclusion criteria were eyes with scleral buck-
ling, and those with no anatomical success of retinal 
disease, pseudophakia, angle-closure glaucoma or 
glaucoma suspect, history of corneal or refractive sur-
gery or other types of intraocular surgeries, corneal 
disease such as keratoconus, being under the age of 
18, the refractive error above 2.00 Diopters (D), re-
operation required after immediate postoperative 
phase, pre/postoperative synechia, media opacities 
that prevents accurate ACD measurement, asymme-
try in anterior chamber morphology, AL, and corneal 
thickness, complication during PPV, poor patient 
incompliance to face-down position, eyes with miss-
ing data. Patients with bilateral PPV history were also 
excluded.

Statistical analysis

Statistical analysis was performed using SPSS soft-
ware (IBM SPSS Statistics for Windows, Version 
23.0, IBM Corp., Armonk, NY). The sex distribution 
was analyzed by Chi-square test among groups. The 
difference in parameters during follow-ups were eval-
uated with paired t-test. The numerical parameters of 
the PPV + and fellow eyes were compared by inde-
pendent t-test. The Pearson correlation analysis was 
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performed to analyse the correlation between IOP 
rise, ACD and ACA changes after PPV and the other 
parameters. P-value of < 0.05 was considered statisti-
cally significant.

Results

The data of 59 patients were investigated. None of the 
patients had intraoperative complications during PPV. 
After strict exclusion criteria, three patients with 
bilateral tractional retinal detachment, two patients 
with bilateral RRD, one patient with degenerative 
myopia, one patient with unilateral phthisis bulbi, and 
one patient with PPV history for IVH were excluded. 
Finally, 51 unoperated eyes (PPV-) of 51 patients with 
a mean age of 60.3 ± 13.5 years (33 male, 18 female) 
were included. The indications for PPV were summa-
rized in Graph. 1. At the end of PPV, the preferred 
intraocular tamponade agent was silicone oil in 66.6% 
(n = 34), gases in 29.4% (n = 15) (C3F8 in 21.5%, SF6 
in 7.8%), air in 3.9% (n = 2) of operated eyes.

Preoperative mean IOP was 14.9 ± 3.5  mmHg, 
and mean IOP value on day 1 was 16.4 ± 3.7 mmHg 
(p = 0.021). An increase in IOP above 5  mmHg 
was detected in 9 patients (17.6%). In 6 of these 9 
patients, temporary antiglaucomatous drop treat-
ment was performed because the IOP value on day 
1 was above 21  mmHg. One patient had severe 
pain and vision loss in both eyes on the 1st-day 
visit. In the PPV- eye the preoperative IOP value 

was 15 mmHg, while the IOP value on the 1st day 
was 41  mmHg. The anterior chamber was narrow 
and none of the anterior chamber angle structures 
could be seen by gonioscopy. The anterior cham-
ber was narrow in the operated eye of this patient, 
and the IOP was measured as 38 mmHg. Under the 
diagnosis of bilateral AACG, the patient received 
systemic treatment with intravenous 15% mannitol 
and 500  mg oral acetazolamide hydrochloride as 
well as topical therapy with timolol-dorzolamide 
fixed combination, brimonidine and 2% pilocarpine 
and the IOP decreased to 18  mmHg in PPV + and 
12  mmHg in the PPV—eyes. After IOP and pain 
control with medical therapy, laser peripheral iri-
dotomy on both eyes was performed. After laser 
iridotomy, prone lying position was continued for 4 
more days.

The mean central, nasal, and temporal ACDs on 
the 1st-day and the last day of the prone position 
were significantly narrow compared to the preoper-
ative values. (p < 0.001 and p = 0.008, respectively). 
There was no difference between the mean anterior 
chamber values in the first month and the preopera-
tive values.

The mean anterior chamber angles in the nasal 
and temporal quadrants (p = 0.011 and p = 0.026, 
respectively) were found to be significantly nar-
rower on the 1st day and the last day of the prone 
position compared to the preoperative period. There 
was no significant difference between the mean 
anterior chamber angle values in the first month 

Table 1   Preoperative and postoperative IOP, CCT, ACD, ACA of the fellow eyes of the patients

* Statistically significant ratio. preop: preoperative, IOP: Intraocular pressure, CCT​: Central corneal thickness, ACD: Anterior cham-
ber depth, ACA​:Anterior chamber angle

Preop 1. day The last day 
of face-down 
position

1. month p1 (preop vs 
1.day)

p2 (preop vs 
last face-down 
day)

p3 (preop vs 
1. month)

IOP (mmHg) 14.90 ± 3.60 16.35 ± 3.69 15.69 ± 3.73 16.06 ± 3.51 0.020* 0.300 0.628
CCT (µm) 527.2 ± 49.8 535.1 ± 45.3 535.2 ± 54.4 535.3 ± 44.6 0.069 0.706 0.426
ACD central 

(µm)
2.69 ± 0.52 2.53 ± 0.45 2.50 ± 0.41 2.61 ± 0.47  < 0.001*  < 0.001* 0.262

ACD nasal (µm) 2.64 ± 0.58 2,29 ± 0.63 2.21 ± 0.46 2.52 ± 0.38  < 0.001*  < 0.001* 0.121
ACD temporal 

(µm)
2.48 ± 0.48 2.12 ± 0.54 2.22 ± 0.66 2.45 ± 0.46  < 0.001*  < 0.001* 0.644

ACA nasal (µm) 41.52 ± 10.14 35.27 ± 8.35 37.58 ± 8.87 41.38 ± 7.46  < 0.001*  < 0.001* 0.874
ACA 

temporal(µm)
40.05 ± 10.17 34.51 ± 10.22 35.88 ± 10.75 40.34 ± 13.33  < 0.001*  < 0.001* 0.546
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and the preoperative values. Table 1 shows the IOP, 
CCT, ACD, and ACA values preoperatively, on 1st-
day, on the last prone position day, and on the 1st 
month.

Changes in ACD in the central, nasal, and tem-
poral regions on the first day and in the first week 
compared to the preoperative values had a signifi-
cantly inverse relationship with the preoperative 
central, nasal and temporal ACDs. The changes in 
the nasal, and temporal anterior chamber angles on 
the first day and the first week, according to the pre-
operative values, had a significant inverse relation-
ship with the preoperative center, nasal and tempo-
ral ACDs (Tables 2 and 3).

Dıscussıon

In this study, it was observed that there was a signif-
icant increase in IOP of the healthy eyes on the 1st 
day in the patients lying in the prone position, and the 
ACD and angle were significantly reduced. In some of 
the patients, medical treatment was started to reduce 
IOP in healthy eyes. In one patient, non-obstructive 
glaucoma occurred in the healthy eye. In the preop-
erative period, it was determined that the ACD and 
angle narrowing occurred more in eyes with narrower 
ACD and ACA. It was observed that the narrowing 
in ACD and ACA continued until the last day of the 
prone position. In the first-month examination, it was 

Table 2   Relationship between changes in IOP, anterior chamber depth and anterior chamber angle on postoperative day 1, and pre-
operative axial length and anterior chamber parameters

* Statistically significant, ACD: Anterior chamber depth, ACA​: Anterior chamber angle

AL ACD central ACD nasal ACD temporal ACA nasal ACA​
temporal

Change in IOP (mmHg) R =  − 0.068
p = 0.500

R = 0.007
p = 0.947

R = 0.106
p = 0.291

R = 0.150
p = 0.132

R = 0.106
p = 0.291

R = 0.149
p = 0.135

Change in central ACD R =  − 0.031
p = 0.758

R =  − 0.431
p < 0.0001*

R =  − 0.409
p < 0.0001*

R =  − 0.206
p = 0.042*

R =  − 0.169
p = 0.097

R =  − 0.201
p = 0.047*

Change in nasal ACD R = 0.132
p = 0.198

R =  − 0.365
p < 0.0001*

R =  − 0.602
p < 0.0001*

R =  − 0.299
p = 0.003*

R =  − 0.197
p = 0.053

R =  − 0.223
p = 0.028*

Change in temporal ACD R = 0.036
p = 0.724

R =  − 0.248
p = 0.014*

R =  − 0.307
p = 0.002*

R =  − 0.234
p = 0.021*

R =  − 0.148
p = 0.149

R =  − 0.113
p = 0.270

Change in nasal ACA​ R = 0.001
p = 0.996

R =  − 0.067
p = 0.506

R =  − 0.017
p = 0.865

R =  − 0.062
p = 0.538

R =  − 0.100
p = 0.320

R =  − 0.085
p = 0.399

Change in temporal ACA​ R = 0.216
p = 0.030

R =  − 0.202
p = 0.043*

R =  − 0.173
p = 0.084

R =  − 0.206
p = 0.039

R =  − 0.133
p = 0.186

R =  − 0.299
p = 0.002*

Table 3   Evaluation of the relationship between the difference between the last day in prone position and the values in the preopera-
tive period and the preoperative values with Pearson coorelation analysis

* Statistically significant, ACD: Anterior chamber depth, ACA​: Anterior chamber angle

AL ACD central ACD nasal ACD temporal ACA nasal ACA​
temporal

Change in central ACD R =  − 0.029
p = 0.771

R =  − 0.395
p < 0.0001*

R =  − 0.040
p = 0.688

R =  − 0.303
p = 0.002

R =  − 0.180
p = 0.071

R =  − 0.355
p < 0.0001*

Change in nasal ACD R = 0.166
p = 0.095

R =  − 0.565
p < 0.0001*

R =  − 0.819
p < 0.0001*

R =  − 0.441
p < 0.0001*

R =  − 0.376
p < 0.0001*

R =  − 0.271
p = 0.006

Change in temporal ACD R = 0.085
p = 0.403

R =  − 0.051
p = 0.619

R = 0.017
p = 0.871

R =  − 0.325
p = 0.001

R = 0.014
p = 0.893

R =  − 0.199
p = 0.049

Change in nasal ACA​ R =  − 0.038
p = 0.706

R =  − 0.161
p = 0.107

R =  − 0.036
p = 0.721

R =  − 0.166
p = 0.095

R =  − 0.234
p = 0.018

R =  − 0.246
p = 0.013

Change in temporal ACA​ R = 0.056
p = 0.578

R =  − 0.070
p = 0.485

R = 0.143
p = 0.151

R =  − 0.064
p = 0.525

R =  − 0.068
p = 0.496

R =  − 0.564
p < 0.0001*



Int Ophthalmol (2025) 45:312	 Page 5 of 6  312

Vol.: (0123456789)

determined that the mean ACD and ACA were at the 
same level as the preoperative values.

Prone position is recommended for patients who 
were applied gas or silicone tamponade after PPV to 
increase the effectiveness of tamponade. It is known 
that the prone position may cause changes in the ante-
rior segment and IOP, especially in patients with risk 
groups. In fact, it is one of the most effective methods 
used to determine the risk of angle-closure glaucoma 
[14, 15]. Prone position causes anterior shift in the 
lens-iris diaphragm, obstruction in aqueous humor 
outflow, and relative pupillary block in these eyes. In 
the prone provocation test, an increase in IOP above 
8 mmHg after 60 min of prone position is considered 
positive [16].

In the case report of Lin et al., PPV was performed 
and acute primary angle-closure glaucoma occurred 
in the other eye of a patient lying in the prone posi-
tion 1.5  h after the operation. In this patient, IOP 
was controlled with medical treatment and periph-
eral iridotomy and hospitalization was continued in 
the prone position [17]. In a patient who was given 
C3F8 for macular hole surgery and was placed in 
prone position, no problem was encountered on the 
1st-day control, but bilateral angle-closure glaucoma 
was observed in the 1st-week control. After medi-
cal treatment and laser iridotomy, it was observed 
that IOP was reduced, but because the iridocorneal 
angle was still grade 1, cataract surgery was applied 
to the patient [18]. In another case report, Sutter et al. 
reported angle-closure glaucoma in the other eye on 
the 3rd day after PPV [19]. As can be seen, angle-
closure glaucoma can occur at different times after 
the prone position. In the literature, there is no study 
in which progressive follow-up of IOP and anterior 
chamber morphology of patients who were placed 
in face-down position after PPV. In our study, it was 
observed that there was a significant increase in IOP 
at 24 h after the prone position in the other eye of the 
patients who underwent PPV, and the ACD and ACA 
were significantly narrowed. In the evaluation made 
on the last day of the lying position, it was deter-
mined that the narrowing in ACD and ACA contin-
ued without increasing. In the 1st month, it was deter-
mined that the ACD and ACA returned to normal. 
In these patients, there was a significant relationship 
between postoperative changes in ACD and ACA and 
preoperative anterior chamber morphology. Eyes with 
narrower anterior chambers had more narrowing. 

This shows the importance of determining the risk 
factors for angle-closure glaucoma preoperatively. It 
is important to evaluate both eyes of these patients in 
detail in the preoperative period, and to perform pro-
phylactic iridotomy treatment, if necessary. In addi-
tion, in such high-risk patients, especially if tampon-
ade is applied for retinal tears, lying positions other 
than the prone position should be considered, depend-
ing on the location of the tear to be closed. It has been 
shown that highly successful anatomical results can 
be obtained with lying positions other than the prone 
position [11, 12, 20]. In the study reported by Shi-
raki et al., it was shown that patients with RRD had a 
higher success rate in patients who were placed in the 
supine and lateral positions compared to those in the 
prone position [21].

In our study, ultrasound biomicroscopy could 
not be performed because it was not available in 
our clinic. This is a factor that reduces the power 
of our study. In addition, we are of the opinion that 
doing it with more cases can increase the power of 
the study.

As a result, significant changes occurred in ante-
rior segment morphology in the healthy eyes of 
patients who were placed face down in the post-
operative period. In patients undergoing PPV, this 
information must be taken into account and neces-
sary precautions must be taken.
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