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Background: The purpose of this study was to investigate postoperative intraocular pressure 

(IOP) in cases of silicone oil (SO) removal when using 25-gauge transconjunctival sutureless 

vitrectomy (TSV) with oblique incisions.

Methods: We enrolled ten consecutive eyes with SO removal (SO group) and eleven consecu-

tive eyes with idiopathic epiretinal membrane (ERM) as the initial vitrectomy (ERM group) in 

cases using 25-gauge TSV with oblique incisions. Postoperative IOPs were compared between 

the two groups at each of the four examination periods.

Results: No significant differences were identified in any of the periods examined.

Conclusion: The use of 25-gauge TSV with oblique incisions resulted in almost equivalent 

postoperative IOPs between cases with SO removal and idiopathic ERM as the initial operation. 

Self-sealing sclerotomy in 25-gauge TSV with oblique incisions may primarily involve the valve 

architecture, and be complemented by vitreous incarceration.

Keywords: sclerotomy leakage, self-sealing, silicone oil tamponade, remnant vitreous, 

hypotony, idiopathic epiretinal membrane

Introduction
In 2002, Fujii et al first reported the characteristic procedures for transconjunctival 

sutureless vitrectomy (TSV) and then compared the method to sutureless sclerotomy 

(self-sealing sclerotomy)
 
with conventional 20-gauge vitrectomy.1 Fine et al reported 

that the potential advantages of TSV over conventional 20-gauge vitrectomy were 

faster wound healing, reduced conjunctival scarring, greater patient comfort, decreased 

postoperative inflammation, reduced postoperative astigmatic changes, and shorter 

surgical opening and closing times.2 Recently, there has been a gradual expansion of 

the indications for TSV,3 with silicone oil (SO) injections now used during TSV pro-

cedures for severe vitreoretinal diseases. When using SO injections, careful attention 

must be paid to the importance of performing a thorough vitrectomy in order to pre-

vent severe complications such as proliferative vitreoretinopathy due to postoperative 

shrinkage of the remnant vitreous.4 Furthermore, the necessity of SO removal shortly 

after the procedure must be taken into consideration to ensure complications, such as 

intraocular pressure (IOP) increases due to emulsification, do not occur.5 However, 

postoperative shrinkage of the slight remnant vitreous that was thoroughly shaved 

prior to the SO injection decreases the remnant vitreous volume after SO injection 

surgery, and thus may lead to little vitreous incarceration in the sclerotomy. Because 
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vitreous incarceration to the sclerotomy is one of the factors 

that influences self-sealing sclerotomy,6 the risk of postopera-

tive IOP decrease due to sclerotomy leakage is more likely 

in cases of SO removal. Therefore, special consideration of 

the postoperative IOP is needed in cases of SO removal when 

using TSV. This study was designed to examine the post-

operative IOP in cases of SO removal when using 25-gauge 

TSV with oblique incisions.

Patients and methods
This is a retrospective study and therefore patient consent 

was not needed. This study was approved by the Institu-

tional Committee of the National Hospital Organization of 

Sagamihara Hospital, and complied with the tenets of the 

Declaration of Helsinki. We enrolled ten pseudophakic eyes 

of ten consecutive patients who underwent SO removal fol-

lowing an SO (SILIKON1000®; Alcon Laboratories, Inc., 

Fort Worth, TX, USA) injection that was performed during 

25-gauge TSV (SO group), and eleven pseudophakic eyes of 

eleven consecutive idiopathic epiretinal membrane (ERM) 

patients who received an initial vitrectomy (ERM group) at 

the National Hospital Organization of Sagamihara Hospital 

from May 2013 to August 2014. Patients who underwent a 

buckle procedure or gas tamponade or involved history of 

glaucoma were excluded. The same surgeon (HT) performed 

each surgery using an Alcon 25-gauge system (TOTAL 

PLUS®/Viscous Fluid Control Pak®/Constellation®; Alcon 

Laboratories) and a wide-angle viewing system (Resight®; 

Carl Zeiss, San Leandro, CA, USA). Because several articles 

have reported that the use of oblique incision promotes 

sclerotomy self-sealing due to the valve architecture,7–9 

sclerotomies were made vertical to the limbus at an angle of 

45° to the sclera (oblique incision) and cannulas were placed 

3.5 mm posterior to the limbus using the 25-gauge EDGE-

PLUS® trocar/cannula system (Alcon Laboratories).

The sclerotomy for the intraocular infusion (infusion site) 

was performed in the inferotemporal quadrant, while the 

sclerotomies for the intraocular manipulations that included 

the use of a pneumatic vitreous cutter, endolaser probe, and 

endoilluminator (manipulation sites) were made in the supe-

ronasal and superotemporal quadrants. Amato and Akduman 

previously examined vitrectomized eyes and reported finding 

weakness in the self-sealing sclerotomy.6 However, our previ-

ous study indicated that there was no significant correlation 

between the history of vitrectomy and the degree of difficulty 

of self-sealing.10 Thus, in the SO group, we positioned the 

sclerotomies so that they avoided the sclerotomy scar of any 

previous vitrectomy. When removing the SO, we confirmed 

the remnant vitreous, and if necessary, performed vitreous 

shaving in this group. In contrast, we initially performed 

minimal peripheral vitrectomy (no vitreous incarceration 

to the point of the intraocular cannula) in the ERM group, 

with idiopathic ERM and inner limiting membrane peeling 

subsequently performed. Scleral massage was performed at 

the end of each surgery to allow self-sealing of the sclero-

tomy. Successful self-sealing sclerotomy was defined as the 

absence of increasing bleb formations and a normal IOP as 

checked by a tactile examination. If these conditions were not 

met, then we placed a suture at the sclerotomy. Postopera-

tive IOP on day 1 (POD1) and day 2 (POD2) was measured 

by a Goldmann applanation tonometer. On the other hand, 

postoperative IOP on week 1 (POW1) and month 1 (POM1) 

was measured by a non-contact tonometer (TONOREFII; 

Nidek, Aichi, Japan), and measured again by Goldmann 

applanation tonometer if the IOP was less than 10 mmHg or 

more than 20 mmHg. A Student’s t-test was used to compare 

the factors (age, surgical time, and axial length) between the 

two groups, while the postoperative IOPs between the two 

groups at POD1, POD2, POW1, and POM1 were compared 

using either a repeated measures analysis of variance or a 

Student’s t-test. Statistical analyses were performed using 

software programmed by Hisae Yanai (Statcel-3; OMS 

Publication, Saitama, Japan) along with the Excel software 

program (Microsoft Corporation, Redmond, WA, USA). 

P-values 0.05 were considered as statistically significant.

Results
None of the sclerotomies required any suture placement. The 

mean duration of the SO tamponade was 3.1±1.4 months in 

the SO group. Table 1 summarizes the mean values for each 

of the factors. Significant differences between the two groups 

were identified for age and surgical time, but not for axial 

length. There was no need to perform vitreous shaving in the 

SO group. Additional procedures required in the SO group 

included inner limiting membrane peeling (three cases) and 

photocoagulation (three cases). There were no additional 

Table 1 The mean values of each factor

Age (years) Surgical time 
(minutes)

Axial length 
(mm)

SO group 61.7±12.4 
(range 39–77)

36.2±8.2 
(range 26–53)

23.9±1.5 (range 
22.05–26.92)

ERM group 74.9±7.7 
(range 62–86)

23.8±1.8 
(range 19–39)

26.2±6.2 (range 
21.36–28.14)

P-value ,0.05* ,0.05* 0.88

Notes: Data are expressed as mean ± standard deviation. *P,0.05.
Abbreviations: SO, silicone oil; ERM, epiretinal membrane.
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procedures required for the ERM group. Table 2 summarizes 

the mean values of the postoperative IOP. There were no 

cases of hypotony (defined as an IOP less than 5 mmHg) and 

no significant differences in the postoperative IOP identified 

at any of the observational periods. Table 3, which sum-

marizes the analysis of variance statistical data, shows that 

there was a significant difference for the variation within the 

subgroup, but not for either the interaction or the variation 

between the subgroups.

Discussion
In the present study, all sclerotomies were considered to 

be self-sealed without remarkable sclerotomy leakage after 

POD1, as none of the patients experienced any postopera-

tive hypotony and bleb formations. However, Kapran and 

Acar previously detected a decrease in the IOP at 2 hours 

postoperatively and speculated that this finding was due to 

a subclinical amount of leakage,11 and Yamane et al reported 

a finding that the ciliochoroidal detachment was caused by 

hypotony that occurred on the day of the surgery, which sug-

gested that postoperative hypotony might cause a reduction 

of the aqueous formation secondary to the ciliochoroidal 

detachment.12 Based on these previous results, we postulated 

that the postoperative IOP in the SO group would be lower 

than that observed in the ERM group since there is little, if 

any, vitreous incarceration associated with the sclerotomy 

in the SO as compared with the ERM group. However, we 

found no significant differences between the SO and ERM 

groups for the postoperative IOP at each of the observation 

periods and for the variation between the subgroups. These 

findings may indicate that the existence of remnant vitreous 

does not have any influence on the IOP postoperatively. As 

a result, self-sealing sclerotomies in 25-gauge TSV with 

oblique incisions may primarily involve the valve archi-

tecture and be complemented by vitreous incarceration. 

Age,13,14 surgical time,7 and axial length15 have been reported 

as risk factors that can influence self-sealing sclerotomy in 

TSV. Although we demonstrated a significant difference 

for age between the two groups, with the exception of one 

39-year-old patient, all of the patients were 50 years of age 

or older in our current study. Scleral stiffness increases with 

aging,16 and thus, with moderate scleral stiffness, the valve 

architecture is easier to restore when using scleral massage. 

Therefore, although a significant difference was identified for 

age in our study, verification of the self-sealed sclerotomies 

based on only the valve architecture could be done because 

of the sufficient scleral stiffness. Tahiri et al previously 

demonstrated that surgeries of long duration influenced 

early postoperative decrease in the IOP.17 In general, surgi-

cal times for SO removal or idiopathic ERM are shorter 

than for severe vitreo-retinal diseases such as proliferative 

diabetic retinopathy or proliferative vitreoretinopathy, as 

thorough vitrectomies are not usually necessary in these 

cases. Although our study did find a significant difference 

for the surgical time, our determination of a self-sealed scle-

rotomy based on only the valve architecture in both groups 

might have been related to the short surgical time. On the 

other hand, the significant difference in the variation within 

the subgroup implies that the variation of the IOP existed 

postoperatively, thereby indicating that the existence of 

ciliary detachment could have been caused by subclinical 

amounts of leakage in this study.

Limitations in this study include the small sample size 

that was related to the infrequent use of SO during normal 

surgical procedures. Second, the existence of vitreous 

incarceration to the sclerotomy was not entirely accurate. 

However, since there was little remnant vitreous that could 

be shaved in the SO group, this does suggest that there was 

a great difference in the remnant vitreous volume between 

the two groups. Third, the IOP was measured only by tactile 

examination at the end of surgery. This could have introduced 

subjective inaccuracies in accordance with the judgment of 

the surgeon.

Table 2 The mean values of postoperative intraocular pressure

POD1 (mmHg) POD2 (mmHg) POW1 (mmHg) POM1 (mmHg)

SO group 11.2±4.7 (range 5–20) 10.4±3.1 (range 6–14) 14.0±4.0 (range 10–23) 14.4±2.5 (range 11–18)
ERM group 10.1±3.8 (range 5–14) 10.5±2.9 (range 7–16) 14.1±3.9 (range 6–22) 14.8±3.1 (range 11–22)
P-value 0.21 0.94 0.92 0.58

Note: Data are expressed as mean ± standard deviation.
Abbreviations: SO, silicone oil; ERM, epiretinal membrane; POD1, postoperative day 1; POD2, postoperative day 2; POW1, postoperative week 1; POM1, postoperative 
month 1.

Table 3 Statistical data using ANOVA

F-value P-value F (0.95)

Interaction 1.53 0.22 2.76
Variation between subgroups 0.04 0.84 4.35
Variation within subgroup 24.36 0.00 2.76

Abbreviation: ANOVA, analysis of variance.
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Conclusion
In conclusion, when using 25-gauge TSV with oblique inci-

sions, an almost equivalent postoperative IOP was observed 

between cases of SO removal and cases where the initial 

operation involved idiopathic ERM, and the self-sealing 

sclerotomy in 25-gauge TSV may involve the valve archi-

tecture of the oblique incision and hardly need vitreous 

incarceration.
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