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Abstract

Background To evaluate the efficacy and safety of 25-
gauge transconjunctival sutureless vitrectomy (25-G TSV)
in the management of vitreoretinal complications of
proliferative diabetic retinopathy (PDR).

Methods A retrospective review of a noncomparative
interventional case series including 200 eyes of 164
consecutive patients who underwent 25-G TSV for the
management of PDR was performed. The main outcome
measures were preoperative and postoperative visual acuity
and intraocular pressure (IOP), the surgical success rate,
and intraoperative and postoperative complications. All
cases had a follow-up period of at least 6 months.

Results The mean logarithm of the minimum angle of
resolution (LogMAR) visual acuity was significantly
improved from 1.55 preoperatively to 0.72 at the final
visit. No intraoperative complications related to the 25-G
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TSV procedure were recorded. Transient hypotony was
recorded in 18 eyes (9%) on postoperative day 1 and 15
eyes (7.5%) on postoperative day 5. Two of these eyes (1%)
had choroidal detachment on postoperative day 5. One case
showed bacterial endophthalmitis after the second surgery.
The single operation and final surgical success rates were
81.5% and 98% respectively.

Conclusion These outcomes of 25-G TSV showed its
safety and efficacy in the management of PDR.

Keywords 25-gauge transconjunctival sutureless
vitrectomy - Proliferative diabetic retinopathy

Introduction

Small-incision surgical procedures have been developed in
many disciplines, aiming to perform less traumatic oper-
ations that result in less patient discomfort and faster
postoperative recovery. Fujii et al. [1, 2] described the use
of a 25-gauge transconjunctival sutureless vitrectomy (25-G
TSV) system, and found it applicable to a variety of
vitreoretinal pathologies. Since that time, many investiga-
tors have reported successful results with 25-G TSV, its
popularity has been rapidly increasing, and its indications
continue to expand [2-7].

The sutureless nature of small-gauge vitrectomy leads to
less traumatic surgical manipulation, less surgically induced
astigmatism, and less postoperative patient discomfort,
which facilitates early visual recovery [2—8]. However, this
technique has been associated with a higher incidence of
complications such as postoperative hypotony, choroidal
detachment and endophthalmitis [9-13].

Initially, the use of 25-G TSV was limited to less
complicated vitreoretinal procedures that did not require a
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more extensive vitrectomy, such as epiretinal membrane [14],
macular hole [15], and uncomplicated vitreous hemorrhage [3,
4]. This was due to the flexibility of the instruments, making it
unsuitable for complex procedures that required peripheral
vitrectomy and more extensive manipulations during surgery.
The instruments were also reported to bend or break during
surgery [16, 17].

With the recent development of stiffer 25-G microsurgi-
cal instruments, such as forceps, scissors and directional
endolaser probes, as well as the development of wide-angle
illumination, more patients with complicated conditions,
such as rhegmatogenous retinal detachment (RD), prolifer-
ative vitreoretinopathy, and diabetic tractional RD, are now
being considered for 25-G TSV [18-24].

Vitreoretinal complications of proliferative diabetic retinop-
athy (PDR) are considered a challenge for 25-G TSV. Previous
studies that reported the outcomes of 25-G TSV in these
conditions included a limited number of cases [3, 18, 21-24].
The purpose of this study is to evaluate the efficacy and safety
of 25-G TSV for the management of PDR.

Materials and methods
Patients

We retrospectively reviewed a consecutive series of 200
eyes of 164 patients who underwent 25-G TSV for the
management of vitreoretinal complications of PDR at the
Department of Ophthalmology, Tokushima University
Hospital, from September 2006 to May 2009. The
indications for vitrectomy included: (1) unresolved vitreous
hemorrhage (VH) or severe premacular subhyaloid hemor-
rhage, (2) tractional RD affecting or threatening the macula,
(3) tractional-rthegmatogenous RD, (4) progressive fibro-
vascular proliferations, and (5) neovascular glaucoma
(NVG). The surgical indication was defined as the
dominant cause of visual loss. Cases with previous
vitrectomy or a follow-up period less than 6 months were
not included in the study. All patients signed an informed
consent form before intervention. Ethical committee ap-
proval to review patient data was obtained for this study.

Methods

The medical records of patients were reviewed, and the
following data were collected: patient age, gender, preop-
erative and postoperative Snellen visual acuity, intraocular
pressure (IOP), and results of anterior segment and fundus
examination as well as intraoperative and postoperative
complications. Snellen visual acuities were converted into
the logarithm of the minimum angle of resolution (Log-
MAR) score for data analysis. Hypotony was defined as an
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IOP of less than 8 mmHg [4, 11, 23], and an elevated IOP
was defined as an IOP of more than 22 mmHg.

All operations were performed by one surgeon (T.N., T.N.,
T.K.) using the Naito 25-Gauge Cannula System (Duckworth
& Kent Inc., Hertfordshire, UK), 25-G vitreous cutter (Mid-
Labs, Inc.), the Millennium phacoemulsifier and vitrectomy
system (Bausch and Lomb Japan Ltd, Tokyo, Japan) with
Adaptable Enhancer (MidLabs, Inc.), and a Photon™ xenon
light source (Synergetics, O’Fallon, MO, USA).

All patients underwent local monitored anesthesia care and
received retrobulbar with subtenon anesthesia. Further topical
anesthesia was administered during surgery as needed. The
periocular skin was prepared with 5% povidone iodine
solution. The conjunctival sac was irrigated by povidone—
iodine solution, and then irrigated by balanced salt solution
(BSS). The eye was prepared and draped in a standard fashion,
and a lid speculum was placed. Insertion of the microcannula
was performed before lens surgery in cases that underwent
combined vitrectomy and phacoemulsification. The conjuncti-
va was displaced then fixed to the sclera with a fixation ring,
and the incisions were made by inserting a 25-G micro-
vitreoretinal (MVR) blade at a 30° to 40° angle through the
conjunctiva, sclera and pars plana 3.5 mm from and parallel to
the corneoscleral limbus to create an oblique scleral tunnel. The
microcannulas, which are made of titanium and have a step to
avoid slippage or loss, were then inserted through the
conjunctival incision and into the scleral tunnel using a cannula
inserter. Three microcannulas were inserted in the inferotem-
poral, superotemporal, and superonasal quadrants. The infusion
catheter was connected to the inferotemporal cannula (which
was the first to be inserted) and turned off until the beginning of
the vitrectomy procedure.

Scleral tunnel lens surgery with intraocular lens implan-
tation was then performed using a standard phacoemulsifi-
cation technique in all cases with a visually significant
cataract that precluded adequate visualization, and in all
cases aged over 50 to avoid cataract progression.

Fundus visualization during vitrectomy was achieved using
a hand-held, contact, self-irrigating viewing system (Ocular
Hexagonal Vitrectomy Lenses, Ocular Instruments, Bellevue,
WA, USA). A cut rate of 2,000 cuts/min and a vacuum level of
550 mmHg were used during vitrectomy. By 25-G TSV, all
vitreous was removed, starting with core vitrectomy and then
separation and removal of the posterior hyaloid (if not already
separated). Intravitreal injection of suspension triamcinolone
acetonide (Kenacort-A; Bristol Myers Co, Ltd, Tokyo, Japan)
was applied for better visualization and complete removal of
the posterior cortical vitreous. Dissection and removal of
proliferative fibrovascular and epiretinal membranes were
performed efficiently using the 25-G forceps, scissors and
cutter. A bimanual technique with a chandelier lighting system
was used in cases with tight membranes and epicenters.
Transvitreal diathermy was used to coagulate bleeding vessels.
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Peripheral shaving of the vitreous base was then performed
with indentation. The peripheral retina was checked at the same
time for breaks or fibrovascular tissue. A directional endolaser
was used with indentation for panretinal photocoagulation
(PRP) and photocoagulation around retinal breaks.

Fluid—air exchange with or without perfluoropropane gas
or silicone oil injection were done according to the case
specifics. In cases with silicone oil infusion, one sclerotomy
site was converted to a 20-gauge diameter, and the silicone
oil was injected through it with a 20-gauge cannula.

At the end of surgery, the microcannulas were simply
removed from the scleral tunnels and the conjunctiva was
pushed laterally using a cotton-wool applicator to separate
its incision from the scleral incision. The infusion cannula
was the last to be removed to maintain stability of the
globe. Suturing of the sclerotomy sites was not performed
except in cases with silicone oil infusion. The entry sites
were checked for leakage or localized bleb formation by
balanced salt solution (BSS), air, gas or silicone oil. A
mixture of antibiotic (gentamicin, 40 mg/1 ml) and
corticosteroid (dexamethasone, 1.65 mg/0.5 ml) was
injected into the subconjunctival space. Topical antibiotic
ointment was administered, and the eye was patched and
shielded. Intraoperative complications and the methods of
their management were recorded.

Patients were evaluated 1 day, 5 days, 1 month, 3 months
and 6 months after surgery. At each follow-up, the following
data were recorded: best-corrected visual acuity, IOP and
findings of slit-lamp biomicroscopy of the anterior and
posterior segments. Surgical success was defined as complete
removal of vitreous opacities and preretinal proliferative
membranes affecting or threatening the macula, with reattach-
ment of the retina and preservation of vision of at least light
perception.

Statistical analysis

All analyses were performed using SPSS for Windows version
9.0 (SPSS, Inc., Chicago, IL, USA). Data were expressed as
mean =+ standard deviation (SD). A paired Student’s #-test was
used to make statistical comparisons between preoperative
and postoperative LogMAR visual acuity and IOP. A
proportion test was used to compare preoperative and
postoperative proportions. A P-value<0.05 was considered
as significant.

Results
Baseline and demographic data

Two hundred eyes of 164 patients (105 male and 95 female)
with vitreoretinal complications of PDR underwent 25-G TSV.

The mean age was 56.9+11.4 years (range 25-89 years).
Table 1 summarizes demographic and base-line preoperative
data of all patients. Some cases were found to have more than
one type of pathology (e.g., tractional RD with vitreous
hemorrhage). In these cases, the dominant cause of visual loss
was considered as the surgical indication.

Surgical data

Vitrectomy was combined with phacoemulsification in
156 eyes (78%). During the vitrectomy procedure,
fibrovascular membrane dissection was performed in
92 eyes (46%). These included eyes with tractional RD
affecting or threatening the macula, tractional-rhegma-
togenous RD or progressive fibro-vascular prolifera-
tions, which were 59 eyes (29.5%), as well as some
cases of vitreous hemorrhage with fibrovascular mem-
branes, which were 33 eyes (16.5%). latrogenic retinal
break during dissection was recorded in 29 eyes
(14.5%) (representing 31.5% of eyes receiving mem-
brane dissection). Endodiathermy was used for the
control of bleeding during dissection in 14 eyes (7%).
Directional endolaser with indentation was used for
supplementary or primary PRP in all cases, with a mean

Table 1 Demographic and base line preoperative data of all patients.
SD, standard deviation; PEA, phacoemulsification; IOL, intraocular
lens; ECCE, extracapsular cataract extraction; PRP, panretinal photo-
coagulation; RD, retinal detachment

Operated eye, Right eye 109 (54.5)
number (%0) Left eye 91 (45.5)
Age (year), mean £ SD 56.9+11.4
(Range) (25-89)
Sex, number (%) Male 105 (52.5)

Female 95 (47.5)
Previous cataract PEA with IOL 24 (12 %)
surgery, number (%6) ECCE with IOL 1(0.5)
ECCE without IOL 1(0.5)
None 174 (87)
Previous PRP, Yes 157 (78.5)
number (%) No 43 (21.5)
Lens status, number (%)  Cataract 111 (55.5)
Clear 63 (31.5)
Pseudophakia 25 (12.5)
Aphakia 1(0.5)
Surgical indication, Vitreous hemorrhage 124 (62)
number (%) Preretinal hemorrhage 6 (3)
Tractional RD 33 (16.5)
Tractional 6 (3)
rhegmatogenous RD
Progressive fibrovascular 20 (10)
proliferation
Neovascular glaucoma 11 (5.5)
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number of photocoagulation spots of 1,002+678.3.
Retinotomy was performed to flatten the detached retina
in two eyes (1%) and subretinal strand removal through
artificial break was performed in another two eyes (1%).

Fluid—air exchange was not routinely performed at the
end of every case. Intraocular tamponade was air in 66
eyes (33%), perfluoropropane gas in 44 eyes (22%) and
silicone oil in 11 eyes (5.5%). The latter was injected by
a 20-gauge needle through one enlarged sclerotomy that
required suturing.

No intraoperative complications related to the 25-G TSV
procedure were recorded. Conversion to 20-gauge vitrecto-
my was not needed in any case, and there was no detected
leakage from the sclerotomy site requiring suture placement
at the end of surgery (except for silicone oil-filled eyes).
There was no recorded slippage of the microcannulas or
deformity of instruments or cutter.

Visual acuity outcomes

The mean overall LogMAR visual acuity was significantly
improved from 1.55+0.98 preoperatively, to 0.72+0.83 at
the final visit, 6 months postoperatively (P<0.001). There
was also a significant improvement of visual acuity at
1 month and 3 months postoperatively. These results are
summarized in Table 2. Sub-analysis of the mean LogMAR
visual acuity of tractional/tractional-rhegmatogenous RD
cases (39 eyes) showed statistically significant improve-
ment from 1.54+1.08 preoperatively, to 0.99+0.82 at
3 months and 1.04+0.88 at 6 months postoperatively (P=
0.002 and 0.005 respectively). However, there was insig-
nificant improvement at 1 month postoperatively (P=
0.294).

Intraocular pressure outcomes

The mean overall preoperative IOP was 15.14+£4.78 mmHg.
The decrease in intraocular pressure was statistically
significant on postoperative day 5 (P<0.001), but it was
not significantly lower on postoperative day 1 (P=0.08).
There was also no significant change in IOP at 1 month,
3 months and 6 months postoperatively, as shown in
Table 3.

Postoperative complications

Transient hypotony was reported in 18 eyes (9%) on
postoperative day 1 and 15 eyes (7.5%) on postoperative day
5. Hypotony was associated with choroidal detachment in two
of these eyes on postoperative day 5, which was spontaneously
resolved in both cases within one week. One of these two cases
showed persistent hypotony for 1 month, but IOP was
normalized thereafter. All hypotony cases improved spontane-
ously and none of them required suture placement or additional
volume infusion. We did not find a significant difference in the
incidence of hypotony between fluid-filled and air/gas/silicone-
filled eyes. Some cases with an elevated IOP more than
22 mmHg were recorded at all follow-up visits, but it was
statistically significant only on postoperative day 1 (Table 3)
and it was managed by topical and systemic hypotensive
agents. Only three of these eyes (9.7%) were suffering from
NVG, preoperatively.

Postoperative complications are summarized in Table 4.
Early complications that can be attributed to the sutureless
technique itself were choroidal detachment, bleb formation,
subconjunctival gas, and subconjunctival silicone oil. Other
early postoperative complications were persistent vitreous
hemorrhage, hyphema, and anterior chamber fibrinous
reaction.

None of the cases had bacterial endophthalmitis after the
first vitrectomy, but one case showed bacterial endophthalmitis
after the second vitrectomy, which was performed 3 months
after the first vitrectomy for management of recurrent vitreous
hemorrhage. Manifestations of endophthalmitis appeared on
the fifth postoperative day in the form of hypopyon, anterior
chamber fibrinous reaction and vitritis. Inmediate management
was by intravitreal antibiotics injection (vancomycin and
ceftazidime) and obtaining vitreous and aqueous tap for
bacterial culture. Results were positive for methicillin-
resistant staphylococcus aureus (MRSA), which was sensitive
to vancomycin. The same organism was isolated from
conjunctival swab of the same eye. Endophthalmitis was
managed successfully by intravitreal injection of antibiotics (2
times) without additional vitrectomy. Visual acuity improved
from hand motion at presentation to 0.7 LogMAR visual acuity.

Late postoperative complications were RD, recurrent
vitreous hemorrhage, anterior segment neovascularizations,

Table 2 Preoperative and post-
operative visual acuity results.
LogMAR, logarithm of the
minimum angle of resolution;

SD, standard deviation

LogMAR mean + SD (range) P-value  Number of eyes (%)
Improved No change ~ Worsened
Preoperative 1.55+£0.98 (3 to 0)
Postoperative (1 m)  0.88+0.91 (3 to —0.18) <0.001 139 (69.5) 19 (9.5) 42 (21)
Postoperative (3 m)  0.74+0.86 (3 to —0.18) <0.001 149 (74.5) 22 (11) 29 (14.5)
Postoperative (6 m)  0.72+0.83 (3 to —0.18) <0.001 149 (74.5) 23 (11.5) 28 (14)
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Table 3 Preoperative and post- a b
operative IOP results. IOP, in- I0P (mmHg) Hypotony’ Elevated IOP
traocular pressure; SD, standard
deviation Mean + SD P-value Number (%) P-value Number (%) P-value
Preoperative 15.14+£4.78 2 (1) 10 (5)
Postoperative
1 day 16.16+7.03 0.08 18 (9) <0.001 31 (15.5) <0.001
5 days 13.42+5.88 <0.001 15 (7.5) <0.001 12 (6) 0.33
? Hypotony was defined as IOP< 1 month 15.70+6.25 0.27 1 (0.5) 0.28 14 (7) 0.20
8 mmHg 3 month 15.90+5.94 0.11 0 0.07 13 (6.5) 0.26
® Elevated IOP was defined as I0P> 6 month 16.08+5.96 0.09 0 0.07 13 (6.5) 0.26
22 mmHg

fibrovascular proliferations and epiretinal membrane for-
mation (Table 4).

Surgical success

Overall surgical success was achieved in 163 eyes (81.5%)
after one vitrectomy operation, 24 eyes (12%) after two
vitrectomy operations, four eyes (2%) after three vitrectomy
operations, and five eyes (2.5%) after more than three
vitrectomy operations. Four eyes (2%) had lost light
perception as a result of refractory NVG due to postoper-
ative development of angle neovascularizations. Neovascu-
lar glaucoma developed in these cases, despite complete
intraoperative PRP and repeated vitrectomy surgeries as
indicated. The final surgical success rate was 98% and the
total number of 25-G TSV surgeries performed for the 200

Table 4 Early and late postoperative complications. Data are
presented as number (%) of cases

Early postoperative lday 5 days
complications

Choroidal detachment 0 2(1)

Bleb formation 2(1) 3(1.5)

Subconjunctival gas 2(1) 1 (0.5)

Subconjunctival oil 1(0.5) 0

Endophthalmitis 1(05* 0

Anterior segment fibrin 9 (4.5) 6 (3)

Non-infectious endophthalmitis 0 1 (0.5)

Hyphema 6 (3) 1 (0.5)

Vitreous hemorrhage 30 (15) 33 (16.5)

Late postoperative 1 month 3 months 6 months
complications

Retinal detachment 9 (4.5) 10 (5) 9 (4.5)

Recurrent vitreous hemorrhage 22 (11) 8 (4) 7 (3.5)

Neovascularizations (angle and/ 0 10 (5) 7 (3.5)
or iris)

Fibrovascular proliferation 0 2 (1) 1 (0.5)

Epiretinal membrane 0 2 (1) 52.5)

The case of endophthalmitis was reported on postoperative day 1 after the
2nd vitrectomy, which was performed 3 months after the Ist vitrectomy

eyes was 238 operations. The surgical success rates
according to the indication for surgery are summarized in
Table 5. Among the 11 cases with NVG, two eyes required
trabeculectomy and three eyes still had a high IOP.

Discussion

This study reports the results of a retrospective analysis of
the use of 25-G TSV in the management of vitreoretinal
complications of PDR. To date, there is little information
about the use of 25-G TSV in the management of
vitreoretinal complications of PDR, and the number of
cases is still limited [3, 18, 21-24]. In a study by Shimada
et al. [25], PDR had not been considered a good indication
for 25-G TSV. However, improvement in instrumentation,
as well as the experience of surgeons, facilitated the
expansion of the indications for 25-G TSV to involve such
complex vitreoretinal procedures [18, 21, 24, 25].

Currently, most microsurgical instruments, such as
scissors, forceps, straight and directional endolaser
probes, and brighter illuminators using a xenon light
source, are available as 25-gauge instruments. In our
study, it was possible to achieve all surgical goals using
25-G instruments, including difficult ones such as
complete removal of fibrovascular tissue and densely
organized blood clots, peripheral shaving of the vitreous
and laser photocoagulation of the peripheral retina. In
previous reports [4, 9, 23], these difficult steps were
considered to be a barrier against the use of 25-G TSV in
complex surgeries. We have used the 25-G vitreous cutter
(MidLabs, Inc.) for fibrovascular membrane removal in
most cases, as this type of cutter has high performance in
terms of cutting rate (2,500 cycle/minute), flow rate
(7.3 ml/minute) and duty cycle (39%) [24]. 25-G scissors
and forceps with or without a bimanual technique and
chandelier lighting system were used in a small number of
cases with tight membranes and epicenters.

In a study by Lakhenpal et al. [3], sclerotomy site
enlargement and suture placement at the end of surgery
were needed to facilitate passage of instruments for
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Table 5 The surgical success rates according to the indication for surgery. Data are presented as number (%) of cases in each group

Anatomical Success VH tRD trRD PFVP PRH NVG
After one vitrectomy 107(86.3) 22(66.7) 5(83) 16(80) 3(50) 11(100)
After two vitrectomies 12(9.7) 5(15.2) 1(17) 2(10) 2(33.3) 0

After three vitrectomies 1(0.8) 1(3) 0 2(10) 1(16.7) 0

After more than three vitrectomies 1(0.8) 4(12.1) 0 0 0 0

Lost eyes (no LP) 3(2.4) 1(3) 0 0 0 0

VH, vitreous hemorrhage; tRD, tractional retinal detachment; trRD, tractional rhegmatogenous retinal detachment; PFVP, progressive
fibrovascular proliferations; PRH, preretinal hemorrhage; NVG, neovascular glaucoma; LP, light perception

membrane dissection. Such a step was not needed in our
operations, due to the availability of 25-G instruments.
However, in a few cases (5.5%) that needed silicone oil
infusion, we enlarged one sclerotomy site at the end of
surgery to allow silicone oil injection using a 20-G cannula,
which was followed by suture placement to prevent
leakage. This drawback can be avoided by the use of a
special 25-G cannula for silicone oil injection, as reported
by Altan et al. [18] or even by the use of a 24-G
angiocatheter with a rigid 25-G stylet needle as reported
by Riemann et al. [19].

We encountered iatrogenic retinal tears in 31.5% of cases
that needed membrane dissection. This incidence compares
favorably with the results reported by Altan et al. [18], in
which iatrogenic retinal breaks were reported in 28.5% of
cases with diabetic tractional retinal detachment treated by
25-G TSV. This complication cannot be solely attributed to
25-G instruments, as most of these cases had preoperative
advanced pathology. On the other hand, none of these cases
suffered from RD postoperatively, because all iatrogenic
breaks were properly treated intraoperatively by endolaser
photocoagulation and proper tamponade.

Previously, some problems were associated with the use
of a polyamide microcannula, such as deformities during
insertion and slippage during instrument withdrawal [9]. In
our series, we used Naito 25-Gauge cannulas, which are
made of titanium and have a step to avoid slippage or loss
[22]. With this unique design, these complications were not
reported in any operation.

The sutureless nature and the possibility of wound
leakage after 25-G TSV increases the risk of postoperative
hypotony, choroidal detachment and endophthalmitis. Tran-
sient hypotony during the first postoperative week was one
of the most commonly reported complications of 25-G TSV
in previous studies [4, 9, 11, 23, 26, 27], with the incidence
ranging from 1.8% [27] to 16% [9]. Some of these studies
reported that the incidence after 25-G TSV was higher than
after 20-G vitrectomy [11, 26]. Peripheral vitrectomy in
eyes with PDR was considered by Shimada et al. [25] as a
factor increasing the risk of postoperative hypotony (11%),
and for this reason they considered PDR to be an unsuitable
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indication for 25-G TSV. In our study, we reported an
incidence of 9% and 7.5% of hypotony on postoperative
days 1 and 5 respectively, which is not markedly different
from the results reported by Shimada et al. [25]. However,
we do not consider this complication to be significant
enough to exclude PDR as an indication for 25-G TSV. It
was transient, improved spontaneously without interven-
tions and did not lead to a vision-threatening complication,
as only two eyes (1%) suffered from transient choroidal
detachment. Shimada et al. [25] found that hypotony is
more common in eyes without fluid—air/gas exchange, and
this was not the case in our study, as we did not find a
relation between the occurrence of postoperative hypotony
and fluid—air exchange. Altan et al. [18] reported a higher
incidence of hypotony (21%) 2 hours after 25-G TSV for
diabetic tractional RD, and he defined hypotony as IOP of
5 mmHg or less. In our study, we considered hypotony as
IOP less than 8 mmHg, which is higher than their limit;
however, we reported a lower incidence on postoperative
day 1. This difference can be explained by the earlier time
of IOP measurement (2 hours postoperatively) in the Altan
et al. study. This demonstration points to the importance of
early evaluation of IOP after 25-G TSV. Yang et al. [21]
reported transient hypotony on postoperative day 1 in one
eye (2.2%) of 45 eyes that underwent 25-G TSV for
vitreoretinal complications of DM. He used non-beveled
scleral entry in all cases, and air tamponade in only eight
eyes (17.8%). He reported a lower incidence of transient
hypotony than in our study, where we used an oblique
cannula insertion technique, which has been reported to
decrease the incidence of early postoperative hypotony
[27]. This variation between studies in the incidence of
transient hypotony after 25-G TSV for PDR points to the
presence of some factors other than the technique of
cannula insertion and the type of intraocular tamponade.
These factors may be related to the surgery itself, such as
the extent of peripheral vitrectomy, the degree of manipu-
lation and exchange of instruments through the micro-
cannula, which may cause deformation of the scleral tunnel.

In our study, the number of cases with elevated IOP was
statistically significant on postoperative day 1 only. This
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explains why the mean IOP on this day was not statistically
significantly different from the preoperative IOP, despite
the presence of a significant number of cases with
hypotony. This was not the case on postoperative day 5,
where the percentage of cases with elevated IOP was
insignificant. Early detection and management of an
elevated IOP is very important in diabetic patients, as they
are susceptible to vision loss due to impaired perfusion of
the optic disc and retina. We managed all cases with an
elevated IOP with topical and systemic medications,
starting from postoperative day 1.

In a few cases in our series, we found subconjunctival
bleb (1.5%) and gas (1%). In one case, we found
subconjunctival silicone oil droplet on day 1, which
disappeared spontaneously on day 5. According to a study
by Cunha et al. [28], silicone oil may be detected in the
conjunctiva or subconjunctival space by histopathologic
examination, even if biomicroscopic examination seems to
be normal. This may explain silicone oil droplet disappear-
ance on day 5 in our case. These wound sealing related
complications have also been reported in other studies [3,
18, 19, 22]. None of our cases showed continuous egress of
fluid, gas or oil. Therefore, postoperative suture placement
was not needed in our series.

The most devastating complication related to the suture-
less nature of 25-G vitrectomy is bacterial endophthalmitis.
Three comparative studies [10, 29, 30] reported a statisti-
cally significant 12-fold [10] to 28-fold [30] higher
incidence of endophthalmitis in 25-G TSV than in 20-G
vitrectomy. They consider the higher rate of early postop-
erative hypotony, the sutureless nature of the wound, the
presence of residual vitreous, and the less vigorous flow
through the 25-G infusion as factors contributing to this
higher incidence of endophthalmitis with 25-G TSV. In our
study, one eye suffered from bacterial endophthalmitis after
the second vitrectomy surgery, which was performed
3 months after the first one, for management of recurrent
VH. Considering the operative and medical reports of this
case, the recommended approaches to decrease the inci-
dence of endophthalmitis [10] were carried out, such as
irrigation of the conjunctival sac with povidone iodine
solution before surgery, conjunctival displacement with
beveled cannula insertion, complete removal of the vitre-
ous, inspection of the wound at the end of surgery to detect
leakage and vitreous incarceration, ensuring that the
conjunctiva was covering the sclerotomy site, and injection
of subconjunctival antibiotics at the end of surgery.
Intraocular tamponade with air was done at the conclusion
of surgery. Kunimoto and Kaiser [10] considered that an
air- and gas-filled vitreous cavity provides superior wound
integrity compared to a fluid-filled eye, as all endophthal-
mitis cases in their study were fluid-filled. Moreover, in the
postoperative period of our endophthalmitis case, IOP was

15 mmHg on postoperative day 1, and the photograph of
the sclerotomy sites showed that they were well-covered by
the conjunctiva. Therefore, we could not detect a link
between the sutureless technique and the occurrence of
endophthalmitis in our case. Scott et al. [30] reported that
endophthalmitis after 25-G TSV was usually due to
coagulase-negative staphylococci; however, the isolated
causative organism in our case was MRSA.

Shimada et al. [31] reported that there was no significant
difference between endophthalmitis rates after 25-G or 20-
G vitrectomy. Their recommendations for the prevention of
endophthalmitis were the same as used in our protocols. On
the other hand, Scott et al. [30] considered diabetic patients
as having a relative immune compromise putting them at
greater risk of endophthalmitis, especially with the use of
multiple intraocular instruments in such complex surgery.
Therefore, diabetes mellitus may be a contributing factor in
our endophthalmitis case. We still, however, are not sure
whether the 25-G TSV played a role in this complication.

Not all postoperative complications in our series were
attributed to the 25-G sutureless technique itself, but were
more related to the progression of the disease process.
These include progression of fibrovascular proliferation,
recurrent vitreous hemorrhage, retinal detachment, and
anterior segment neovascularizations.

The limitations of our study include retrospective
analysis and lack of comparison with a control group to
compare the results with 20-gauge and 23-gauge vitrecto-
my. A well-controlled prospective case series could provide
a more definitive conclusion.

In conclusion, our study demonstrates that 25-G TSV is
an effective and safe procedure for the management of
vitreoretinal complications of PDR. This is due to improve-
ment in techniques, instrumentation and surgeon experi-
ence, which allows this minimally invasive sutureless
technique to be applicable for complex vitreoretinal
surgeries and to not be limited to simple procedures as
thought previously. Some complications related to the
sutureless nature of 25-G TSV have been reported, but we
believe that they do not prevent its use in PDR, and with
further improvements in techniques and instruments, they
can be avoided.

References

1. Fujii GY, De Juan E Jr, Humayun MS, Pieramici DJ, Chang TS,
Awh C, Ng E, Barnes A, Wu SL, Sommerville DN (2002) A new
25-gauge instrument system for transconjunctival sutureless
vitrectomy surgery. Ophthalmology 109:1807-1812

2. Fujii GY, De Juan E Jr, Humayun MS, Chang TS, Pieramici DJ,
Barnes A, Kent D (2002) Initial experience using the trans-
conjunctival sutureless vitrectomy system for vitreoretinal surgery.
Ophthalmology 109:1814—-1820

@ Springer



376

Graefes Arch Clin Exp Ophthalmol (2011) 249:369-376

3.

10.

11.

12.

14.

15.

Lakhanpal RR, Humayun MS, De Juan E Jr, Lim JI, Chong LP,
Chang TS, Javaheri M, Fujii GY, Barnes AC, Alexandrou TJ
(2005) Outcomes of 140 consecutive cases of 25-gauge trans-
conjunctival surgery for posterior segment disease. Ophthalmol-
ogy 112:817-824

. Ibarra MS, Hermel M, Prenner JL, Hassan TS (2005) Longer-term

outcomes of transconjunctival sutureless 25-gauge vitrectomy.
Am J Ophthalmol 139:831-836

. Yanyali A, Celik E, Horozoglu F, Oner S, Nohutcu AF (2006) 25-

Gauge transconjunctival sutureless pars plana vitrectomy. Eur J
Ophthalmol 16:141-147

. Shimada H, Nakashizuka H, Mori R, Mizutani Y (2005)

Expanded indications for 25-gauge transconjunctival vitrectomy.
Jpn J Ophthalmol 49:397—401

. Sandinha T, de Souza C, Essex R, Kelly TL, Lake S, Phillips

R (2009) Revisiting transconjunctival sutureless 25-gauge
vitrectomy: still worthwhile? Clin Experiment Ophthalmol
37:649-653

. Galway G, Drury B, Cronin BG, Bourke RD (2010) A

comparison of induced astigmatism in 20- vs 25-gauge vitrectomy
procedures. Eye (Lond) 24:315-317

. Byeon SH, Chu YK, Lee SC, Koh HJ, Kim SS, Kwon OW (2006)

Problems associated with the 25-Gauge transconjunctival suture-
less vitrectomy system during and after surgery. Ophthalmologica
220:259-265

Kunimoto DY, Kaiser RS (2007) Incidence of endophthalmitis
after 20- and 25-gauge vitrectomy. Ophthalmology 114:2133—
2137

Shaikh S, Ho S, Richmond PP, Olson JC, Barnes CD (2007)
Untoward outcomes in 25-gauge versus 20-gauge vitreoretinal
surgery. Retina 27:1048-1053

Acar N, Kapran Z, Unver YB, Altan T, Ozdogan S (2008) Early
postoperative hypotony after 25-gauge sutureless vitrectomy with
straight incisions. Retina 28:545-552

. Gupta OP, Weichel ED, Regillo CD, Fineman MS, Kaiser RS, Ho

AC, McNamara JA, Vander JE (2007) Postoperative complica-
tions associated with 25-gauge pars plana vitrectomy. Ophthalmic
Surg Lasers Imaging 38:270-275

Rizzo S, Genovesi-Ebert F, Murri S, Belting C, Vento A, Cresti F,
Manca ML (2006) 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 244:472-479

Rizzo S, Belting C, Cresti F, Genovesi-Ebert F (2007) Sutureless
25-gauge vitrectomy for idiopathic macular hole repair. Graefes
Arch Clin Exp Ophthalmol 245:1437-1440

. Fujii GY, De Juan E Jr (2006) 25-Gauge transconjunctival

sutureless vitrectomy. In: Ryan SJ (ed) Retina. Elsevier, Mosby,
Philadelphia, pp 2645-2654

@ Springer

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Inoue M, Noda K, Ishida S, Nagai N, Imamura Y, Oguchi Y
(2004) Intraoperative breakage of a 25-gauge vitreous cutter. Am J
Ophthalmol 138:867-869

Altan T, Acar N, Kapran Z, Unver YB, Ozdogan S (2008)
Transconjunctival 25-gauge sutureless vitrectomy and silicone oil
injection in diabetic tractional retinal detachment. Retina
28:1201-1206

Riemann CD, Miller DM, Foster RE, Petersen MR (2007)
Outcomes of transconjunctival sutureless 25-gauge vitrectomy
with silicone oil infusion. Retina 27:296-303

Miller DM, Riemann CD, Foster RE, Petersen MR (2008)
Primary repair of retinal detachment with 25-gauge pars plana
vitrectomy. Retina 28:931-936

Yang SJ, Yoon SY, Kim JG, Yoon YH (2009) Transconjunctival
sutureless vitrectomy for the treatment of vitreoretinal complica-
tions in patients with diabetes mellitus. Ophthalmic Surg Lasers
Imaging 40:461-466

Naito T (2008) Transconjunctival sutureless 25-gauge vitrectomy
with newly designed microcannulas. J Med Investig 55:51-53
Oshima Y, Ohji M, Tano Y (2006) Surgical outcomes of 25-gauge
transconjunctival vitrectomy combined with cataract surgery for
vitreoretinal diseases. Ann Acad Med Singapore 35:175-180
Kadonosono K, Yamakawa T, Uchio E, Watanabe Y, Yanagi Y,
Tamaki Y, Araie M (2008) Fibrovascular membrane removal using a
high-performance 25-gauge vitreous cutter. Retina 28:1533—1535
Shimada H, Nakashizuka H, Mori R, Mizutani Y (2005)
Expanded indications for 25-gauge transconjunctival vitrectomy.
Jpn J Ophthalmol 49:397—401

Kellner L, Wimpissinger B, Stolba U, Brannath W, Binder S (2007)
25-gauge vs 20-gauge system for pars plana vitrectomy: a prospective
randomized clinical trial. Br J Ophthalmol 91:945-948

Hsu J, Chen E, Gupta O, Fineman MS, Garg SJ, Regillo CD
(2008) Hypotony after 25-gauge vitrectomy using oblique versus
direct cannula insertions in fluid-filled eyes. Retina 28:937-940
Cunha LP, Primiano Junior HP, Nakashima A, Trein Janior JA,
Ghanem RC, Santo RM, Nakashima Y (2007) Subconjunctival
deposit of silicone oil after vitreoretinal surgery. Arq Bras
Oftalmol 70:589-592

Chen JK, Khurana RN, Nguyen QD, Do DV (2009) The
incidence of endophthalmitis following transconjunctival suture-
less 25- vs 20-gauge vitrectomy. Eye (Lond) 23:780-784

Scott IU, Flynn HW Jr, Dev S, Shaikh S, Mittra RA, Arevalo JF,
Kychenthal A, Acar N (2008) Endophthalmitis after 25-gauge and
20-gauge pars plana vitrectomy: incidence and outcomes. Retina
28:138-142

Shimada H, Nakashizuka H, Hattori T, Mori R, Mizutani Y,
Yuzawa M (2008) Incidence of endophthalmitis after 20- and 25-
gauge vitrectomy causes and prevention. Ophthalmology
115:2215-2220



	Outcomes of 25-gauge vitrectomy for proliferative diabetic retinopathy
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Patients
	Methods
	Statistical analysis

	Results
	Baseline and demographic data
	Surgical data
	Visual acuity outcomes
	Intraocular pressure outcomes
	Postoperative complications
	Surgical success

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


