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Abstract

Background: This study compared the postoperative outcomes of 27-gauge (G) and 25-G vitrectomy performed
for the treatment of idiopathic epiretinal membrane (ERM).

Methods: The study design was single center, retrospective, interventional case series. Two hundred consecutive
eyes that underwent primary vitrectomy for ERM (27-G vitrectomy in 100 eyes and 25-G vitrectomy in 100 eyes)
were studied for 6 months. In all eyes, scleral tunnels were made using angle incisions, and air or gas exchange
was performed.

Results: There were no significant differences in age, spherical diopter power, as well as preoperative Early
Treatment Diabetic Retinopathy Study (ETDRS) score, central retinal thickness (CRT), and intraocular pressure
between the 27-G and 25-G groups. The proportions of simultaneous cataract surgery (27-G vs. 25-G: 82% vs. 90%),
air-filled eyes (99% vs. 98%), and scleral wound suture at the end of surgery (0% vs. 0%) were not significantly
different between two groups. The mean operation time for vitrectomy was significantly (P = 0.0322) longer by

4 min for 27-G (37 min) compared to 25-G (33 min) vitrectomy. Gain in ETDRS score was significantly (P = 0.0421)
better in 27-G group (4.7 &+ 8.1 letters) compared to 25-G group (1.1 + 13.6 letters) at 1 month post-vitrectomy, but
not significantly different at 3 and 6 months (P = 0.0835 and 0.0569, respectively). Decrease in CRT was significantly
(P = 0.0354) greater in 27-G group (—24.2 + 50.0 um) compared to 25-G group (—8.0 + 48.6 um) at 1T month post-
vitrectomy, but not significantly different at 3 and 6 months (P = 0.6059 and 0.1725, respectively). On postoperative
day 1, hypotony (£ 6 mmHg) was observed in 2 eyes in 27-G group and 6 eyes in 25-G group, while ocular
hypertension (= 25 mmHg) was found in 4 eyes in 27-G group and 11 eyes in 25-G group, with no significant
differences between two groups. Postoperative complications requiring treatment occurred in one eye (vitreous
hemorrhage) in 27-G group, and in two eyes (vitreous hemorrhage and retinal detachment in one eye each) in
25-G group.

Conclusions: Although 27-G vitrectomy requires operation time of 4 min longer compared to 25-G vitrectomy
for ERM surgery, using the 27-G system results in earlier recovery of visual acuity, CRT improvement and
stabilized ocular pressure.
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Background

Transconjunctival microincision vitrectomy surgery
(MIVS) using 23-gauge (GQ), 25-G or 27-G instrumen-
tation has gained popularity rapidly since the develop-
ment of wide-angle viewing systems [1-3]. In 2010,
Oshima and associates described the initial feasibility
and safety of a novel 27-G MIVS system [3]. Even for
27-G vitrectomy, the indications have been expanded
to include proliferative diabetic retinopathy, retinal
detachment, and proliferative vitreoretinopathy [4, 5].
However, the number of studies on 27-G vitrectomy
remains small [6].

Studies using 20-G, 23-G and 25-G vitrectomy have
reported that using smaller gauge instrument results in
few postoperative inflammation [7], less surgically in-
duced astigmatism [8, 9], stable postoperative intraocular
pressure (IOP) [10, 11], and more rapid recovery of vis-
ual acuity after operation [10-13]. Using angled incision
instead of straight incision to make sclerotomy, and
using air or gas exchange instead of fluid exchange at
the end of operation have been reported to be effective
in stabilizing postoperative IOP [14-22]. In the present
study, we performed a retrospective study on 200 eyes
undergoing vitrectomy for idiopathic epiretinal mem-
brane to compare the postoperative outcomes of 27-G
and 25-G surgery using angled incision and air exchange
performed as day surgery.

Methods

Patients

In this retrospective study, 200 eyes of 200 patients
(91 females, 109 males) that underwent primary vitrec-
tomy day surgery for idiopathic epiretinal membrane
between January 2012 and August 2016 were studied.
The study adhered to the tenets of the Declaration of
Helsinki. This study was approved and consented to
participate’ section any permissions obtained to use/
analyse the patients’ records by the Ethical Committee
of the Nihon University School of Medicine (Number
20161203). The mean patient age was 68.5 + 9.3
(range, 44 to 96) years. Informed consent was obtained
from each subject following an explanation of the vi-
trectomy procedures and potential adverse effects of
the procedure. All surgeries were performed by two
surgeons (H.S. and S.N.). H.S. performed 56% of the
25-G and 51% of the 27-G vitrectomies. The propor-
tions of surgeries performed by each surgeon did not
differ between 25-G and 27-G vitrectomies (P = 0.5707).
There were no significant differences in operation time,
surgical indications, surgical methods, and surgical out-
come between the series performed by the two surgeons.
Patients requiring general anesthesia and systemic man-
agement, and patients who desired inpatient treatment
were excluded from the study.
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Vitrectomy

Vitrectomy was conducted using the Constellation®
Vison System (Alcon Laboratories, Fort Worth, TX).
Preoperative antisepsis by ocular instillation of topical
antibiotics (levofloxacin: Shionogi, Osaka, Japan) six
times a day was started the day before surgery. One hun-
dred consecutive eyes were operated with 25-G vitrec-
tomy (Alcon Surgical) between January 2012 and
December 2014 (25-G group). Another 100 eyes were
operated with 27-G vitrectomy (Alcon Surgical), be-
tween January 2015 and August 2016 (27-G group).

Vitrectomy was performed under retrobulbar anesthesia
in all patients. An antibiotic (flomoxef sodium, Shionogi,
Osaka, Japan) was infused intravenously during surgery.
After placing the lid speculum, the operative field was irri-
gated with 0.25% povidone-iodine [23]. The 0.25%
povidone-iodine solution was freshly prepared before sur-
gery, by diluting 10% povidone-iodine with sterile physio-
logical saline. Using forceps, the conjunctiva was displaced
slightly toward the cornea [24]. Incisions were made to in-
sert three valved cannula trocar systems obliquely at an
angle of 30° and parallel to the limbus in a 1-step proced-
ure [14]. 25-gauge vitrectomy was performed in all cases
using a cut rate of 5000 cuts per min (cpm) and linear as-
piration of 0-650 mmHg. 27-gauge vitrectomy was per-
formed in all cases using a cut rate of 7500 cpm and linear
aspiration of 0-650 mmHg. For posterior visualization,
RESIGHT 700 (Carl Zeiss Meditec AG, Oberkochen,
Germany) was used. During vitrectomy, the operative field
was flushed repeatedly with infusion fluid or 0.25%
povidone-iodine.

Epiretinal membrane and macular hole were treated
using 25-G or 27-G internal limiting membrane forceps
(Alcon Laboratories) and a plano-concave contact lens
(Hoya, Tokyo, Japan). No chandelier light source and no
scleral buckling were used in all patients. Peripheral vit-
reous was excised until the cannula tip was exposed
[25]. At the completion of surgery, 30% of the vitreous
volume was replaced with air, and care was taken to en-
sure air tightness to facilitate early closure of the scleral
wound. After removing each cannula, the sclerotomy
roof was compressed on both sides with the forceps tip
to close the scleral wound [14], and air pressure was in-
creased to 30 mmHg to close the sclerotomy floor. At
completion of surgery, a triangular surgical spear was
used to check for vitreous prolapse at all three ports.
When prolapse of transparent vitreous through the
scleral wound was detected, the prolapsed vitreous was
excised with a cutter. Gas tamponade, when used, was
performed usingl7% sulfur hexafluoride (SF6; Alcon
Laboratories) or 9% perfluoropropane (C3F8; Alcon
Laboratories). Finally, the operative field was irrigated
with 0.25% povidone-iodine, and subconjunctival steroid
(dexamethasone; Wako, Tokyo, Japan) and antibiotic
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(tobramycin; Shionogi, Osaka, Japan) were injected. Op-
eration time was defined as the time taken to perform
vitrectomy. When simultaneous cataract was performed,
the time taken for vitrectomy only was measured.

Simultaneous cataract surgery was conducted in pa-
tients 50 years of age or older because cataract tends to
progress after vitrectomy. Cataract surgery was con-
ducted using two types of viscoelastic materials; Viscoat
(Alcon Laboratories) and Healon (AMO, Uppsala,
Sweden). Phacoemulsification (Constellation; Alcon
Laboratories) was performed through an incision in the
superior cornea. A foldable intraocular lens (SN60WF;
Alcon Laboratories) was inserted inside the capsule.
Cataract surgery was conducted through a superior
corneal incision. Scleral and corneal wound was closed
with one nylon 10-0 suture, which was removed 1 week
later.

Pre and postoperative examinations

Patients were examined before, 1 to 2 days, 1 week,
2 weeks, 1 month, 2 months, 3 months and 6 months
after surgery. Hypotony was defined as an IOP of
6 mmHg or lower [5], and ocular hypertension was de-
fined as an IOP of 25 mmHg or higher [5]. Corneal epi-
thelial damage, anterior chamber inflammation, vitreous
inflammation and fundus examination were assessed at
each postoperative follow-up using a slit lamp micro-
scope and indirect ophthalmoscopy. Postoperative com-
plications including hypotony, ocular hypertension,
retinal detachment, endophthalmitis, and choroidal de-
tachment were also detailed if present. Visual acuity was
measured using the Landolt ring chart, and the result
was converted to Early Treatment Diabetic Retinopathy
Study (ETDRS) score for analysis. Gain of ETDRS score
after surgery (postoperative ETDRS score — preoperative
EDTRS score) was also analyzed. Central retinal thick-
ness (CRT) was measured using optical coherence
tomography (OCT). Decrease in CRT after surgery
[postoperative CRT (um) — preoperative CRT um)] was
also analyzed.

Outcome measures

The outcome measures were intraoperative complica-
tions, wound closure at the end of surgery, operation
time for vitrectomy, IOP on postoperative day 1 and day
7, complications occurring up to 6 months after surgery,
as well as visual acuity and CRT at 1 month, 3 months
and 6 months after surgery.

Statistics

Statistical analyses were performed using SPSS software
version 21 (SPSS, Inc., Chicago, IL). Values are expressed
as mean + standard deviation (SD) or percentage. Chi-
squared test for independent variable or Mann-Whitney
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test was used to compare two groups. P values less than
0.05 were considered to be statistically significant.

Results

Baseline data

The 27-G group and 25-G group did not differ signifi-
cantly in baseline and operative characteristics (Table 1)
including female/male ratio (27-G vs. 25-G: 49/51 vs.
42/58; P = 0.3200), age (67.6 £ 9.6 vs. 69.4 + 8.9 years;
P = 0.2498), pseudo-phakic/phakic ratio (14/86 vs. 10/90;
P = 0.3841), preopertive ETDRS score (74.7 + 12.5 vs.
736 + 13 letters; P = 0.7298), preoperative CRT
(381.5 + 84.0 vs. 373.5 £ 97.3 um; P = 0.3850), preopera-
tive IOP (14.5 + 2.8 vs. 14.5 + 3.2 mmHg; P = 0.8422), and
spherical diopter power (-1.5 + 3.3 vs. -1.3 + 3.6 D;
P =0.3314).

Outcome measures

The 27-G and 25-G groups did not differ significantly in
percent of simultaneous cataract surgery (82% vs. 90%;
P = 0.1030) or percent of air-filled eye (99% vs. 98%;
P = 0.5607) (Table 2). Operation time was significantly
(P = 0.0323) longer by approximately 4 min in the 27-G
group (36.7 + 12.8 min) compared to the 25-G group
(32.7 £ 10.1 min). There were no serious intraoperative
complications in both groups. The scleral wound suture
rate was 0% in both groups, with no difference. Postop-
erative complications consisted of retinal detachment
(27-G vs. 25-G: 0% vs. 1%) and vitreous hemorrhage
(1% vs. 1%), with no significant difference in inci-
dence (P = 0.5607) between two groups. All three
cases recovered by repeat vitrectomy.

On postoperative day 1, the respective IOP for the 27-
G and 25-G groups were 15.0 + 5.8 and 16.3 + 7.9 mmHg,
hypotony rates were 2% and 6%, and ocular hypertension
rates were 4% and 11%. Although IOP tended to be
more stable in the 27-G group, there were no significant
differences (Table 3). On postoperative day 7, the re-
spective IOP for the 27-G and 25-G groups were
15.0 + 5.1 and 15.5 + 4.7 mmHg, hypotony rates were
0% and 0%, and ocular hypertension rates were 2% vs.
1%. Improvement in IOP compared to day 1 was ob-
served in both groups, and the IOP in the 27-G group
was apparently better although there was no significant
difference.

The gain in ETDRS score was significantly better in
the 27-G group compared to the 25-G group (27-G:
4.7 + 8.1 letters vs. 25-G 1.1 + 13.6 letters, p = 0.0421)
at 1 month post-vitrectomy, and tended to be better at 3
and 6 months although the differences are not signifi-
cant (P = 0.0835 and 0.0569, respectively) (Table 4). De-
crease in CRT was significantly (P = 0.0354) greater in
27-G group (-24.2 + 50.0 pm) compared to 25-G group
(-8.0 £ 48.6 pm) at 1 month post-vitrectomy, but not
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Table 1 Comparisons of demographic characteristics and baseline ocular features between 27- and 25-gauge vitrectomy

Surgical system used (n) Female/male ratio Mean age (range)

Pseudo-phakic/phakic ratio

Intraocular pressure Spherical diopter power

27-gauge (100) 49/51 67.6 + 96 yrs. (44-87) 14/86 145 + 2.8 mmHg (8-25) —15+33D
25-gauge (100) 42/58 694 + 89 yrs. (49-96) 10/90 145 +32 mmHg (9-25) —-13+36D
P value 0.3200° 0.2498° 038412 0.8422° 03314°

2Chi-squared test for independent variable, "Mann-Whitney test

significantly different at 3 and 6 months (P = 0.6059 and
0.1725, respectively). No postoperative endophthalmitis,
sclerotomy-related retinal tears, and choroidal detach-
ments were encountered in the 6-month follow-up
period.

Discussion

We compared the postoperative outcomes of 27-G and
25-G vitrectomy performed for the treatment of idio-
pathic epiretinal membrane, with the following major
findings. First, the time for performing 27-G vitrectomy
was approximately 4 min longer than that for 25-G vi-
trectomy. Second, 1-month postoperative gain in ETDRS
score was significantly better in the 27-G group than in
the 25-G group (P = 0.0421). Three-month and 6-month
postoperative ETDRS gain also tended to be better in
the 27-G group, although the differences did not reach
statistical significance (P = 0.0835, 0.0569). Third, low
rates of hypotony (IOP < 6 mmHg; 27-G vs. 25G: 2% vs.
6%) and ocular hypertension (4% vs. 11%) were observed
on postoperative day 1 in both groups, and while the
rates tended to be lower in the 27-G group, there were
no significant differences. Mitsui et al. [6] performed
vitrectomy on 74 eyes with epiretinal membrane using
25-G or 27-G instrument, and followed the eyes for
6 months. Their vitrectomy time was significantly longer
with the 27-G instrument. The incidence of hypotony
[IOP < 7 mmHg] on postoperative day 1 was high in
both 25-G (35%) and 27-G groups (30%), with no signifi-
cant difference. They observed no significant differences
in postoperative visual acuity. Both our study and
Mitsui’s study showed longer operative time when using
the 27-G system. However, while we observed significant
improvement in visual acuity on postoperative day 1,

Mitsui et al. found no improvement. Also, the postoper-
ative hypotony rate was much higher in Mitsui’s study
than in our study. Thus, the novel findings of our study
were early postoperative improvement of visual acuity
and stabilized IOP when using the 27-G system.

Various factors that potentially affect postoperative
visual acuity following vitrectomy for epiretinal mem-
brane surgery will be discussed, including the gauge of
surgical instrument, operation time, postoperative en-
dophthalmitis, postoperative IOP, surgically induced
astigmatism, postoperative central retinal thickness, and
postoperative complications. Regarding the relationship
between gauge of instrument and postoperative visual
acuity, our study showed that mean ETDRS scores
gained at 1 month after vitrectomy was significantly bet-
ter in the 27-G group. In studies comparing 20-G with
25-@G vitrectomy [12, 13], comparing 20-G or 23-G with
25-G vitrectomy [10], and comparing 23-G with 25-G
vitrectomy [11], all reported earlier recovery of visual
acuity when using 25-G vitrectomy. These results indi-
cate that postoperative recovery of visual acuity is more
rapid with smaller instrument gauge.

The operation time for vitrectomy in our series was
36.7 £ 12.8 min for 27-G and 32.7 + 10.1 min for 25-G
vitrectomy, with 27-G vitrectomy taking approximately
4 min longer (P = 0.0323). In the report of Mitsui et al.
[6], the mean time of using the vitreous cutting was
9.9 + 3.5 min with 27-G and 6.2 + 2.7 min with 25-G in-
strument, and was also significantly longer when using
the 27-G system (P < 0.0001). Sandali et al. [10] reported
30.15 + 7.34 min for 23-G, and 31.53 + 5.76 min for 25-
G vitrectomy, with 25-G vitrectomy requiring approxi-
mately 2 min longer although there was no significant
difference between the two. Rizzo et al. [13] reported

Table 2 Comparisons of intraoperative parameters and postoperative outcomes between 27- and 25-gauge vitrectomy

Surgical system used  Surgical procedure Exchange procedure

Operation time for ~ Wound suture at Postoperative complication

(no. of eyes) (% of eyes) (% of eyes) vitrectomy (min) completion of surgery (% of eyes)
mean + SD (range) (% of eyes)

27-gauge (100) PEA + IOL + VIT (82%)  Air (99%) 367 +12.8 0/100 eyes (0%) Vitreous hemorrhage (1%)
VIT (18%) 17% SFg (1%) (15-88)

25-gauge (100) PEA + IOL + VIT (90%)  Air (98%) 327 £ 10.1 0/100 eyes (0%) Retinal detachment (1%)
VIT (10%) 17% SFg (1%) (12-65) Vitreous hemorrhage (1%)

9%CFg (19%)
P value 0.1030° 0.5607° 0.0323° >0.9999° 0.5607°

2Chi-squared test for independent variable, "Mann-Whitney test



Naruse et al. BMC Ophthalmology (2017) 17:188

Page 5 of 7

Table 3 Comparisons of hypotony and ocular hypertension rates between 27- and 25-gauge vitrectomy

Surgical procedure First postoperative day

Seven postoperative day

IOP (mmHg)
mean =+ SD (range)

Hypotony

Ocular hypertension

IOP (mmHg)
mean + SD (range)

Hypotony Ocular hypertension

27-gauge vitrectomy 150 + 5.8 (5-41) 2/100 eyes (2%)

4/100 eyes (4%)

150 £ 5.1 (7-38) 0/100 eyes (0%)  2/100 eyes (2%)

(100 eyes)

25-gauge vitrectomy  16.3 + 7.9 (3-48) 6/100 eyes (6%) 11/100 eyes (11%) 155 + 4.7 (6-41) 0/100 eyes (0%)  1/100 eyes (1%)
(100 eyes)

P value 0.2701° 0.1489° 0.0602° 0.2701° >0.9999° 0.5607°

®Mann-Whitney test, Pchi-squared test for independent variable, IOP intraocular pressure. Hypotony was defined as an IOP of 6 mmHg or lower. Ocular

hypertension was defined as an IOP of 25 mmHg or higher

29.6 min for 20-G vitrectomy, which was 14 min longer
than 15.6 min for 25-G vitrectomy (P < 0.01). These re-
sults indicate that more time is required for vitreous ex-
cision as the instrument gauge decreases, resulting in
longer operation time.

One of the potential factors affecting recovery of visual
acuity is postoperative inflammation. Inoue et al. [7]
conducted an animal study to compare postoperative in-
traocular inflammation following 25-G, 23-G and 20-G
vitrectomy, and reported that smaller gauge can
minimize the inflammation associated with vitrectomy.
In vitrectomy for epiretinal membrane, 25-G surgery is
generally regarded to result in less postoperative inflam-
mation than 20-G surgery [13], while no difference in
anterior chamber flare between 25-G and 27-G surgery
has also been reported [6]. Comparing 27-G, 25-G, 23-G
and 20-G vitrectomy, although the available data suggest
that postoperative inflammation decreases when using
smaller gauge cutter, further studies are required to clar-
ify this point.

The contribution of stabilized IOP after vitrectomy on
rapid recovery of visual acuity has been studied in epir-
etinal membrane surgery. In the present series, all vitrec-
tomies performed using 27-G and 25-G instruments
were completed without suture. On postoperative day 1,
the hypotony rates were 2% in the 27-G group and 6%
in the 25-G group, while the ocular hypertension rates
were 4% in the 27-G group and 11% in the 25-G group.
Hypotony observed on postoperative day 1 was due to
postoperative subclinical leakage. More stabilized IOP
was obtained using 27-G instrument compared to 25-G

instrument. In the study of Sandali et al. [10], the IOP
on the first postoperative day increased significantly in
the 20-G group (P < 0.001), but decreased significantly
in the 23-G group (P = 0.073), while IOP did not change
significantly in the 25-G group (P = 0.807). In the series
reported by Kim et al. [11], intraoperative suturing of
sclerotomy sites was required in 11.3% of the eyes in the
23-G group, whereas none of the eyes in the 25-G group
needed suturing of sclerotomy (P < 0.002). Hypotony de-
fined as IOP lower than 6 mmHg (1.9%) or intraocular
pressure elevation over 30 mmHg (1.9%) was found on
postoperative day 1 in the 23-G group, but not in the
25-G group. These findings indicate that use of smaller
gauge achieves more stabilized IOP after vitrectomy,
resulting in decreased frequencies of postoperative hy-
potony and ocular hypertension.

Surgically induced astigmatism and central retinal
thickness that may affect recovery of visual acuity after
vitrectomy have been compared among different sys-
tems. Regarding central retinal thickness, there was no
difference between 25-G and 27-G vitrectomy [6]. In the
present study, decrease in CRT was significantly greater
in 27-G group compared to 25-G group at 1 month
post-vitrectomy, but not significantly different at 3 and
6 months. Therefore, CRT decrease may have played a
role in visual acuity improvement. Surgically induced
astigmatism has been reported to be significantly less
after 23-G and 25-G vitrectomy compared to 20-G vi-
trectomy [8, 9]. However, no difference in surgically in-
duced astigmatism was observed between 25-G and 27-
G vitrectomy in patients with epiretinal membrane [6].

Table 4 Comparisons of pre- and post-operative visual acuity and central retinal thickness between 27- and 25-gauge vitrectomy

Surgical procedure Preoperative Gain in postoperative ETDRS scores (letters)  Preoperative Decrease in postoperative CRT (um)
SZtDtSrSs)scores One month  Three months  Six months CRT (um) One month  Three months  Six months

27-gauge vitrectomy 747 £ 125 (15-89) 4.7 + 8.1 6.8 + 94 78£97 3815 + 840 (253-656) —242 +500 -389+643 569 +48.1

(100 eyes)

25-gauge vitrectomy 736 £ 133 (30-89) 1.1+ 136 46+ 134 64+ 127 3735+973(187-698) —80+486 —379+914 557+ 931

(100 eyes)

P value 0.7298° 0.0421° 0.0835° 0.0569° 0.3850° 0.0354 ° 0.6059 * 0.1725°

“Mann-Whitney test, ETDRS Early Treatment Diabetic Retinopathy Study, CRT central retinal thickness



Naruse et al. BMC Ophthalmology (2017) 17:188

These reports suggest that when 27-G, 25-G or 23-G vi-
trectomy is performed without suture, the risk of surgi-
cally induced astigmatism is low.

Finally, the impact of surgery-related complications on
recovery of visual acuity after vitrectomy is discussed. In
our study, the incidence of postoperative complications
was low in both groups. Vitreous hemorrhage occurred
in 1/100 eyes (1%) in the 27-G group, while retinal de-
tachment and vitreous hemorrhage occurred in 1/100
eyes each (1%) in the 25-G group, with no significant
difference. Sandali et al. [10] reported incidence of op-
erative retinal breaks of 8.4% for 20-G, 6.1% for 23-G,
and 2.2% for 25-G vitrectomy, showing a tendency of de-
crease in incidence with smaller gauge instrument but
no significant difference. Hass et al. [26] performed 20-
G and 23-G vitrectomy for epiretinal membrane, and re-
ported incidence of 1.8% retinal detachments and 1.2%
vitreous hemorrhages for 20-G, and 1.6% retinal detach-
ment and 0% vitreous hemorrhage for 23-G vitrectomy,
with no significant difference. These findings indicate
that when comparing 27-G, 25-G and 23-G vitrectomy,
smaller gauge is associated with lower risks of retinal
breaks, retinal detachment and vitreous hemorrhage.

This study has some limitations. First, both the 25-G
and 27-G vitrectomies were performed by two surgeons.
However, the proportion of surgeries performed by each
surgeon did not differ between 25-G and 27-G vitrecto-
mies. Therefore, there is probably little surgeon-related
effect. Second, the present research was a retrospective
study. Further prospective study with larger number of
cases is required to verify the present findings.

Having reviewed the potential factors that may influ-
ence postoperative visual acuity after epiretinal mem-
brane surgery, stabilized IOP after surgery appears to be
contribute to early improvement of CRT and early re-
covery of visual acuity. With respect to stabilized IOP
after surgery, 27-G vitrectomy is a superior modality.
The present study confirms that although 27-vitrectomy
requires operation time of 4 min longer compared to
25-@ vitrectomy, a low incidence of postoperative hypot-
ony and ocular hypertension, few postoperative compli-
cations, and early postoperative recovery of visual acuity
can be expected from this modality. MIVS performed as
day surgery is increasingly being used in the world. Vi-
trectomy using the 27-G system has the advantages of
earlier visual improvement and stabilized ocular pres-
sure. This modality as day surgery is expected to gain
global popularity.

Conclusions

Although 27-G vitrectomy requires operation time of 4
min longer compared to 25-G vitrectomy for ERM surgery,
using the 27-G system results in earlier recovery of visual
acuity, CRT improvement and stabilized ocular pressure.

Page 6 of 7

Abbreviations
cpm: Cuts per min; G: Gauge; IOP: Intraocular pressure; MIVS: Microincision
vitrectomy surgery

Acknowledgements
None.

Funding
This research received no funding from any agency in the public,
commercial, or not-for-profit sectors.

Availability of data and material
The datasets used and/or analyzed during the current study available from
the corresponding author on reasonable request.

Authors’ contributions

RM and HS conceived the study design. HS and SN performed the surgeries.
RM, HS and SN analyzed and interpreted the data. HS drafted the manuscript.
All authors read and approved the final manuscript.

Ethics approval and consent to participate
Informed consent was obtained from each subject following an explanation
of the vitrectomy procedures and potential adverse effects of the procedure.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Miyahara Ophthalmological Clinic, Saitama City, Saitama, Japan.
Department of Ophthalmology, Nihon University Hospital, 1-6 Surugadai,
Kanda, Chiyodaku, Tokyo 101-8309, Japan.

Received: 22 November 2016 Accepted: 3 October 2017
Published online: 10 October 2017

References

1. Fujii GY, De Juan E Jr, Humayun MS, Pieramici DJ, Chang TS, Awh C, et al. A
new 25-gauge instrument system for transconjunctival sutureless vitrectomy
surgery. Ophthalmology. 2002;109:1807-12.

2. Eckardt C. Transconjunctival sutureless 23-gauge vitrectomy. Retina.
2005;25:208-11.

3. Oshima Y, Wakabayashi T, Sato T, Ohji M, Tano Y. A 27-gauge instrument
system for transconjunctival sutureless microincision vitrectomy surgery.
Ophthalmology. 2010;117:93-102.e2.

4. Rizzo S, Barca F, Caporossi T, Mariotti C. Twenty seven gauge vitrectomy for
various vitreoretinal diseases. Retina. 2015;35:1273-8.

5. Khan MA, Shahlaee A, Toussaint B, Hsu J, Sivalingam A, Dugel PU, et al.
Outcomes of 27-gauge microincision vitrectomy surgery for posterior
segment disease. Am J Ophthalmol. 2015;161:36-43.e2.

6. Mitsui K, Kogo J, Takeda H, Shiono A, Sasaki H, Munemasa Y, et al.
Comparative study of 27-gauge vs 25-gauge vitrectomy for epiretinal
membrane. Eye (Lond). 2016;30:538-44.

7. Inoue Y, Kadonosono K, Yamakawa T, Uchio E, Watanabe Y, Yanagi Y, et al.
Surgically-induced inflammation with 20-, 23-, and 25-gauge vitrectomy
systems: an experimental study. Retina. 2009;29:477-80.

8. Okamoto F, Okamoto C, Sakata N, Hiratsuka K, Yamane N, Hiraoka T, et al.
Changes in corneal topography after 25-gauge transconjunctival sutureless
vitrectomy versus after 20-gauge standard vitrectomy. Ophthalmology.
2007;114:2138-41.

9. Park DH, Shin JP, Kim SY. Surgically induced astigmatism in combined
phacoemulsification and vitrectomy; 23-gauge transconjunctival sutureless
vitrectomy versus 20-gauge standard vitrectomy. Graefes Arch Clin Exp
Ophthalmol. 2009;247:1331-7.



Naruse et al. BMC Ophthalmology (2017) 17:188

20.

21.

22.

23.

24.

25.

26.

Sandali O, EI Sanharawi M, Lecuen N, Barale PO, Bonnel S, Basli E, et al.
25-, 23-, and 20-gauge vitrectomy in epiretinal membrane surgery: a
comparative study of 553 cases. Graefes Arch Clin Exp Ophthalmol.
2011;249:1811-9.

Kim M, Park YS, Lee DH, Koh HJ, Lee SC, Kim SS. Comparison of surgical
outcome of 23-gauge and 25-gauge microincision vitrectomy surgery for
management of idiopathic epiretinal membrane in pseudophakic eyes.
Retina. 2015;35:2115-20.

Kadonosono K, Yamakawa T, Uchio E, Yanagi Y, Tamaki Y, Araie M.
Comparison of visual function after epiretinal membrane removal by 20-
gauge and 25-gauge vitrectomy. Am J Ophthalmol. 2006;142:513-5.

Rizzo S, Genovesi-Ebert F, Murri S, Belting C, Vento A, Cresti F, et al. 25-
gauge, sutureless vitrectomy and standard 20-gauge pars plana vitrectomy
in idiopathic epiretinal membrane surgery: a comparative pilot study.
Graefes Arch Clin Exp Ophthalmol. 2006;244:472-9.

Shimada H, Nakashizuka H, Mori R, Mizutani Y, Hattori T. 25-gauge scleral
tunnel transconjunctival vitrectomy. Am J Ophthalmol. 2006;142:871-3.
Lo'pez-Guajardo L, Vleming-Pinilla E, Pareja-Esteban J, Teus-Guezala MA.
Ultrasound biomicroscopy study of direct and oblique 25-gauge vitrectomy
sclerotomies. Am J Ophthalmol. 2007;143:881-3.

Singh RP, Bando H, Brasil OF, Miniaci S, Cresti F, Palla M. Modified
incision in 25-gauge vitrectomy in the creation of a tunneled airtight
sclerotomy: an ultrabiomicroscopic study. Graefes Arch Clin Exp
Ophthalmol. 2007;245:1281-8.

Singh RP, Bando H, Brasil OF, Williams DR, Kaiser PK. Evaluation of wound
closure using different incision techniques with 23-gauge and 25-gauge
microincision vitrectomy systems. Retina. 2008;28:242-8.

Rizzo S, Genovesi-Ebert F, Vento A, Miniaci S, Cresti F, Palla M. Modified
incision in 25-gauge vitrectomy in the creation of a tunneled airtight
sclerotomy: an ultrabiomicroscopic study. Graefes Arch Clin Exp
Ophthalmol. 2007;245:1281-8.

Taban M, Ventura AA, Sharma S, Kaiser PK. Dynamic evaluation of sutureless
vitrectomy wounds: an optical coherence tomography and histopathology
study. Ophthalmology. 2008;115:2221-8.

Yamane S, Kadonosono K, Inoue M, Kobayashi S, Watanabe Y, Arakawa A.
Effect of intravitreal gas tamponade for sutureless vitrectomy wounds:
three-dimensional corneal and anterior segment optical coherence
tomography study. Retina. 2011;31:702-6.

Taban M, Sharma S, Ventura AA, Kaiser PK. Evaluation of wound closure in
oblique 23-gauge sutureless sclerotomies with visante optical coherence
tomography. Am J Ophthalmol. 2009;147:101-7.

Gupta OP, Weichel ED, Regillo CD, Fineman MS, Kaiser RS, Ho AC, et al.
Postoperative complications associated with 25-gauge pars plana
vitrectomy. Ophthalmic Surg Lasers Imaging. 2007,38:270-5.

Shimada H, Nakashizuka H, Hattori T, Mori R, Mizutani Y, Yuzawa M.
Reduction of vitreous contamination rate after 25-gauge vitrectomy by
surface irrigation with 0.25% povidone-iodine. Retina. 2013;33:143-51.
Shimada H, Nakashizuka H, Hattori T, Mori R, Mizutani Y, Yuzawa M.
Conjunctival displacement to the corneal side for oblique-parallel insertion
in 25-gauge vitrectomy. Eur J Ophthalmol. 2008;18:848-51.

Shimada H, Nakashizuka H, Hattori T, Mori R, Mizutani Y, Yuzawa M. Vitreous
prolapse through the scleral wound in 25-gauge transconjunctival
vitrectomy. Eur J Ophthalmol. 2008;18:659-62.

Haas A, Seidel G, Steinbrugger |, Maier R, Gasser-Steiner V, Wedrich A, et al.
Twenty-three-gauge and 20-gauge vitrectomy in epiretinal membrane
surgery. Retina. 2010;30:112-6.

Page 7 of 7

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Vitrectomy
	Pre and postoperative examinations
	Outcome measures
	Statistics

	Results
	Baseline data
	Outcome measures

	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and material
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

