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The introduction of  transconjunctival  sutureless 
microincision vitrectomy surgery (MIVS) with 23- and 
25-gauge (23 and 25 G) instrumentation has virtually 
replaced the more antiquated 20-gauge equivalents, 
resulting in shorter operation time, reduced post-operative 
inflammation, less induced corneal astigmatism, and 
improved patient comfort (1-4). Early concerns with smaller 
gauge instrumentation, including flimsy instruments and 
slower vitreous removal have been addressed. Instruments 
are now stiffer and modern vitrectomy machines are much 
more efficient with increased cut rate and duty cycle (5).

Despite these dramatic improvements, the current 
23- and 25 G systems still require special beveled scleral 
incisions to achieve self-sealing wounds, which may 
require suturing occasionally. Concerns with wound 
integrity leading to complications such as post-operative 
hypotony and infectious endophthalmitis, coupled with 
recent innovations, have encouraged the development of 
a 27-gauge (27 G) vitrectomy system. In addition, there 
exists a trend toward “smaller is better” in vitreoretinal 
surgery, fueled mainly by the aforementioned advantages 
but perhaps more importantly by the belief that smaller 
instrumentation would allow for more precise dissection 
of preretinal membranes. Oshima et al. first described 
the outcome of a series of 31 eyes in Japan in 2010 with 
promising results (6).

In the January issue of the American Journal of Ophthalmology, 
Khan et al. described the result of a multicenter retrospective 
study of 95 eyes that underwent 27 G vitrectomy for various 
retinal pathologies (7). It is the largest series to date on the 

outcome of 27 G MIVS and the results were encouraging. 
Overall there were no intraoperative complications and no 
case required conversion to 23- or 25 G instrumentation. 
Both visual and anatomic outcomes appear comparable to 
prior studies using 23 and 25 G MIVS systems (4,8-10). In 
addition, the observed rates of post-operative complications 
including hypotony and ocular hypertension were similar 
to that of prior studies using existing 23 and 25 G MIVS 
systems (11-16). As noted by the authors however, caution 
is required when interpreting these results because control 
groups with 23 or 25 G instrumentation were not included 
in the study, making direct comparisons between 27 G 
and larger gauge MIVS systems difficult. In addition, 
other potential benefits of 27 G instrumentation including 
reduced post-operative inflammation and surgically induced 
astigmatism were not explored.

More recently, Mitsui et al. (17) prospectively studied 
74 eyes that were randomized to either a 25 or 27 G 
vitrectomy group for epiretinal membrane removal and 
found no significant difference in the visual outcome 
between the two study groups. There was also no significant 
difference in the surgically induced astigmatism in the two 
groups. However, post-operative inflammation, as measured 
by anterior chamber flare readings, recovered more quickly 
to pre-operative levels in the 27 G group (90 days) than in 
the 25 G group (180 days), suggesting less induced surgical 
trauma with 27 G vitrectomy.

Beside the improved access to preretinal membranes 
and improved dissecting capabilities of the smaller gauge 
instrumentation, arguably one of the most important 

Editorial

27-gauge vitrectomy—an update on recent surgical outcomes 

Daniel Su, Jean-Pierre Hubschman 

Stein Eye Institute, University of California, Los Angeles, USA

Correspondence to: Jean-Pierre Hubschman, MD. Department of Ophthalmology, Stein Eye Institute, 100 Stein Plaza, Los Angeles, CA 90095, USA. 

Email: Hubschman@jsei.ucla.edu.

Provenance: This is a Guest Editorial commissioned by Section Editor Shen Qu, MM (Department of Ophthalmology, Tongji Hospital Affiliated to 

Tongji University, Shanghai, China).

Comment on: Khan MA, Shahlaee A, Toussaint B, et al. Outcomes of 27 gauge microincision vitrectomy surgery for posterior segment disease. Am J 

Ophthalmol 2016;161:36-43.e1-2.

Submitted Sep 24, 2016. Accepted for publication Sep 26, 2016.

doi: 10.3978/j.issn.1000-4432.2016.12.11

View this article at: http://dx.doi.org/10.3978/j.issn.1000-4432.2016.12.11



Su and Hubschman. 27-gauge vitrectomy—an update on recent surgical outcomes

© Yan Ke Xue Bao. All rights reserved. Yan Ke Xue Bao 2016;31(4):211-213ykxb.amegroups.com

212

potential benefits for 27 G vitrectomy is improved wound 
construction and integrity with smaller instrumentation. 
In the series by Khan et al. (7), both angled and straight 
approaches to wound construction were used. Post-
operative intraocular pressures were not significantly 
different between the two groups. It is important to note 
however, that in both their series and the one reported by 
Mitsui et al. (17), rates of postop hypotony were comparable 
to existing larger gauge MIVS systems. The percentage 
of wounds that required sutures was also comparable 
to those reported in the initial series of 23 and 25 G 
systems. In addition, Mitsui et al. found that the time to 
wound closure as detected by anterior segment optical 
coherence tomography between 25 and 27 G systems were 
not statistically different. Therefore based on currently 
published series, there appears to be no definitive decrease in 
the rate of post-operative hypotony. However it is likely that 
higher-powered studies are required to detect any statistical 
difference due to the overall low complication rates.

Similar to concerns that arose with the emergence of the 
25 G MIVS system, the introduction of 27 G vitrectomy 
brought about concerns regarding reduced flow rates 
and prolonged operative times. Khan et al. (7) however 
noted that operative times were comparable to the initial 
experience with 23 G equivalents. Similarly, in the series 
by Mitsui et al. (17), mean operative times in terms of 
the epiretinal membrane/internal limiting membrane 
peeling portion were not statistically different between 
the two groups. However, the mean operative time spent 
on the vitrectomy portion was 3 to 4 minutes longer in the 
27 G group than in the 25 G group. It’s important to note 
that the series was performed prior to the release of a 
vitreous cutter with higher cute rates and aspiration rates. 
Newer vitrectomy machines, featuring dual-pneumatic 
driven technology that allow for higher cutting rates with 
duty cycle control, have been demonstrated to maintain 
comparable flow rates despite using instruments with 
smaller-diameters (18). Future investigations on how this 
impacts real world performance in a wide range of surgical 
indications are required.

As noted by Khan et al. (7), due to the smaller port 
diameter and depth, 27 G instrumentation may allow 
for easier access to complex membranes, allowing for 
more efficient membrane dissection. Overall this has 
been the experience at our institution and is perhaps 
the most important factor in the decision to use 27 G 
instrumentation for a particular case. The smaller 27 G 
instrumentation appears to be more favorable in cases 

with proliferative vitreoretinopathy or tractional retinal 
detachment secondary to proliferative diabetic retinopathy 
where precise dissection is required. In addition, in 
experimental models, 27 G probes were found to have 
shorter membrane attraction distances (19), theoretically 
allowing for safer dissection with reduced iatrogenic breaks. 
Furthermore, Nagiel et al. (20) recently described outcomes 
of 17 eyes with small choroidal melanomas that underwent 
transretinal biopsy with 27 G cutters. Traditional fine-
needle aspiration biopsy of such small choroidal melanomas 
is much more difficult to perform. Diagnostic yield for the 
purpose of molecular prognostication was 100% with no 
instances of retinal detachment. As 27 G vitrectomy gains 
wider adoption, newer surgical techniques may continue to 
be developed.

The move from 20 G vitrectomy to transconjunctival 
sutureless MIVS offered significant benefits including 
decreased operative times by obviating the need to suture 
sclerotomies, faster visual recovery, and decreased post-
operative complications. Despite these improvements, 
initial impressions of MIVS were mixed. Stiffer instrument 
materials and modern vitrectomy machines alleviated 
initial concerns with fragile instruments and less efficient 
vitrectomy. The introduction of 27 G instrumentation offers 
similar benefits and concerns. With the continued trend 
towards smaller gauge instrumentation, it is still unclear 
whether surgical outcomes will continue to improve or if we 
have a reached a point of diminished returns. Nevertheless, 
we are fortunate to practice vitreoretinal surgery at a time 
when a variety of surgical tools are at our disposal and the 
decision to use one system over another should be based on 
the specific case at hand.
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