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Abstract

Introduction Surgically induced astigmatism

is an unwanted variable that can lead to

poorer visual and refractive outcomes in

patients undergoing vitrectomy even

when a technically precise procedure has

been performed. This study assesses the

difference in surgically induced astigmatism

(SIA) between the traditional 20-gauge

vitrectomy and the newer 25-gauge

sutureless technique by comparing

pre- and post-procedure keratometry

readings.

Method The study is a retrospective

consecutive case series of vitrectomies

performed by a single surgeon. There were a

total of 47 patients, eight with bilateral

procedures, 24 who underwent the 20 gauge,

and 31 who had the 25-gauge procedure.

Patients were excluded for corneal altering

pathology or scleral buckling procedures.

Vector analysis of pre- and post-vitrectomy

readings was performed using Alpin’s

method, facilitated by the ASSORT program

version 4.1.

Results Mean time at which post-operative

keratometry readings were taken was 3.9

months (1–36). Mean astigmatism at

presentation was 0.63 D and 0.92 D and at post-

surgically follow-up 1.14 D and 0.91 D (20 and

25 gauge, respectively). Mean SIA was 0.66 D

(SD¼ 0.8 D) for the 20-gauge group and 0.27 D

(SD¼ 0.23 D) for the 25 gauge (P¼ 0.037). The

calculated figure of SIA variability

representing the 95% CI for the maximum

amount of SIA for each procedure was 2.26 D

and 0.73 D for the 20- and 25-gauge procedure,

respectively.

Conclusions The study shows that the

25-gauge technique involves a statistically

significant reduction in the amount of SIA.

This can ultimately lead to a better visual and

refractive outcome for the patient.
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Introduction

With the advent of smaller microsurgical

instruments, the 25-gauge ‘sutureless’ pars

plana vitrectomy has rapidly been adopted as

the preferred technique for vitreoretinal surgery.

Currently, recognised advantages of the

25-gauge procedure include less postoperative

pain and shorter operating times.1 This study

aims to investigate the effect of both 20- gauge

and 25-gauge vitrectomies on corneal curvature

through a comparison of the differences in

pre- and post-surgery keratometry readings.

Post-vitrectomy astigmatism is a well-

recognised consequence of vitrectomy.2–5 The

ability to minimise this surgically induced

astigmatism (SIA) assists in achieving optimal

refractive and visual outcomes for patients.

Materials and methods

The study is a retrospective, non-randomised

consecutive case series of vitrectomies

performed by a single surgeon (RDB). The study

population consisted of 47 patients, eight of

whom had bilateral procedures. The indications

for vitrectomy included macular hole repair,

epiretinal membrane peeling, and radial optic

neurotomy. Twenty-four procedures were

performed using the 20-gauge technique and 31

using the 25-gauge procedure. Exclusion criteria

included; pathology altering corneal
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topography such as keratoconus, scleral buckling

procedure, and the absence of pre- and post-vitrectomy

keratometry.

Both the 20- and 25-gauge procedures were performed

using a three-port pars plana technique: one irrigation

port in the inferotemporal quadrant, and two instrument

ports: superonasal and superotemporal. Twenty gauge

procedures used instruments with a diameter of

0.813 mm and a cross-sectional area of 0.519 mm2, the

sclerotomy sites were sutured using 8.0 vicryl. The

25-gauge technique used a trochar diameter of 0.519 mm

with a cross-sectional area of 0.2026 mm2, the conjunctiva

was caressed over the sclerotomy sites to assist in

self–sealing; no sutures were used.

At presentation, all patients were phakic in the affected

eye. This population was chosen as they all had post-

vitrectomy keratometry readings recorded as part of pre-

PHACO and IOL insertion investigations. Measurements

were made using a manual keratometer, IOL Master, or

Humphrey Autorefractor. Refractive values were not

used as these include a component of lenticular

astigmatism, an indeterminable variable.6,7

Vector analysis of pre- and post-vitrectomy readings

was performed using Alpin’s method, facilitated by the

ASSORT program version 4.1.8 All investigation was

conducted in accordance with the Declaration of Helsinki

of 1975.

Results

Postoperative keratometry readings were taken at mean

of 3.9 months (1–36), with no statistically significant

difference between follow-up for 20- and 25-gauge

procedures.

Table 1 shows that the 25-gauge vitrectomy produces

less astigmatism than the 20-gauge technique. The mean

SIA for the 25-gauge procedure (0.27 D) was significantly

less (P¼ 0.037) than that for the 20-gauge procedure

(0.66 D). The SD in SIA variation in the 25-gauge group

was less than one-third of that in the 20-gauge group

(0.73 vs 2.28).

Discussion

The magnitude of the difference in SIA between the

20- and 25-gauge groups is both statistically and may also

be clinically significant considering the pathological

indications for which the vitrectomies were undertaken.

Through modern surgical techniques, visual outcomes in

patients suffering from macular holes and epiretinal

membranes are now exceptional. Kumagai et al,9

performed a long-term follow-up of 190 eyes who

underwent macular hole repair (stage 2–4 macular holes)

and found an average visual acuity of 0.12 logMAR, with

44% of patients achieving visual acuity X6/6 and 86%

achieving X6/12. Epiretinal membrane peeling shows

similarly successful visual outcomes, with reported mean

visual improvement of 0.3 logMAR and mean post-

operative visual acuity of 6/12.10 At these high levels of

visual acuity, noticeable blur limits are much smaller11 and

consequently a SIA of 0.27 D is expected to go unnoticed

by the patient whereas 0.66 D may be visually detectable,12

possibly requiring a new spectacle prescription.

The precision of the refractive outcome is another

important factor to consider when interpreting the

findings of this study. The SD and 95% CI for the SIA in

the 20- and 25-gauge groups were 0.8 and 2.28 D and 0.23

and 0.73 D, respectively. The 25-gauge group showed a

far more precise and thus predictable amount of SIA than

the 20-gauge group. This highlights yet another

advantage of the 25-gauge procedure, as the surgeon can

be assured that they are far less likely to induce large,

unfavourable amounts of astigmatism.

Surgically induced astigmatism detracts from the visual

acuity outcome of pseudophakic patients more than that

of phakic patients. Given that almost all phakic patients

undergoing vitrectomy will subsequently develop a

cataract as procedural complication,13,14 the resultant IOL

implantation procedure provides an opportunity for

correction of any SIA. Unfortunately, for the pseudophakic

patient, any subsequent intervention to correct SIA will be

an additional surgical procedure for that purpose only.

Thus, in the absence of a corrective procedure,

pseudophakic patients undergoing vitrectomy must bear

any resultant astigmatism as an unfortunate consequence.

Hence, a vitrectomy technique that minimises SIA

provides a superior visual and refractive outcome,

particularly for pseudophakic patients.

Although the sample size used in this study is

commensurate with, and in most cases significantly

greater than, the very few other studies in the area, this

series does have some limitations. These relate to the

inexact axis of port sites, absence of sequential

keratometry readings, variable timing of keratometry

readings, and the use of multiple varieties of

keratometers.

Table 1 Comparison of 20- vs 25-gauge results (SIA)

20 gauge 25 gauge

Sample size 24 31
Mean presenting astigmatism 0.63 D 0.92 D
Mean post-surgical astigmatism 1.14 D 0.91 D
Mean K2 angle at presentation 93.651 93.131
Mean K2 angle post-surgery 94.171 94.861
Mean SIA (P¼ 0.037) 0.66 D 0.27 D
SD of SIA 0.80 D 0.23 D
SIA variability (95% CI) 2.26 D 0.73 D

Abbreviation: SIA=surgically induced astigmatism.
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The variable timing of post-vitrectomy keratometry

measurements bears significance predominantly for the

20-gauge group, where vicryl sutures were used. These

sutures take 6 weeks to dissolve and may affect corneal

topography during this period. The average timing of

post-vitrectomy keratometry measurements was 3.9

months, however, in the 20-gauge group only one patient

had their keratometry readings recorded within 6 weeks

of vitrectomy. The impact of this single reading on the

data and conclusions drawn would be negligible.

The use of multiple keratometers to measure the corneal

curvatures between preoperative and post-operative visits

is a shortcoming of this study and is unfortunately an

unavoidable consequence of conducting retrospective

research. The impact of this confounder on the

significance of the results presented here is debatable.

Older studies have shown no significant difference

between automated (portable and fixed) and manual

keratometers,15,16 whereas more recent authors have

suggested the instruments may not be interchangeable.17

Conclusions

This retrospective study shows another advantage of the

25-gauge vitrectomy procedure over the 20-gauge

procedure. The 25-gauge vitrectomy produces

significantly less SIA and gives a more predictable and

precise refractive result. If vitrectomy induced

astigmatism can be minimised, additional refractive

corrections are redundant. This difference is especially

pertinent in patients who are likely to achieve a good

visual outcome after the vitrectomy and those who are

pseudophakic preoperatively.
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