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Abstract
·AIM: To report the effectiveness and safety of primary

23-Gauge (G) vitreoretinal surgery for rhegmatogenous
retinal detachment (RRD).

·METHODS: In this retrospective study, 49 eyes of 49

consecutive patients who underwent primary 23-G
transconjunctival sutureless vitrectomy (TSV) for RRD
between January 2007 and July 2009 at our institution were
evaluated.

·RESULTS: Mean follow-up time was 8.9± 7.7 months (1-28

months). Retinal reattachment was achieved with a single
operation in 47 (95.9%) of 49 eyes. In two eyes (4.1%),
retinal redetachment due to new breaks was successfully
treated with reoperation using the 23-G TSV system. Mean
logMAR visual acuity was 2.01 ± 0.47 preoperatively and
1.3 ± 0.5 postoperatively ( <0.001, Paired -test). Mean
preoperative intraocular pressure (IOP) was 14.1± 2.8mmHg.
Mean postoperative IOP was 12.3± 3.6mmHg at 1 day, 13.1±
2.1mmHg at 1 week, 14.3± 2.2mmHg at 1 month. Iatrogenic
peripheral retinal break was observed in 1 eye (2.0% )
intraoperatively. No sutures were required to close the scleral
or conjunctival openings, and no eyes required convertion of
surgery to 20-G vitrectomy.

·CONCLUSION: Primary 23-G TSV system was observed to

be effective and safe in the treatment of RRD.

· KEYWORDS: pars plana vitrectomy; retinal detachment;

rhegmatogenous retinal detachment; transconjunctival
sutureless vitrectomy; vitreoretinal surgery; 23-gauge
vitrectomy
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INTRODUCTION

P rimary pars plana vitrectomy (PPV), pneumatic
retinopexy and scleral buckling are the treatment

options in rhegmatogenous retinal detachment (RRD). The
choice of surgical procedure is dependent on the location
and number of breaks, quadrant of retinal detachment and
presence of proliferative vitreoretinopathy [1-7].
Machemer [8] first performed PPV in 1971 and standard
three-port PPV was developed soon after this innovation [9].
Fujii [10,11] introduced the 25-G transconjunctival
sutureless vitrectomy (TSV) in 2002 to minimize surgically
induced trauma. Recently, Eckardt [12] developed 23-G TSV
using an obliquely entering trocar cannular system and this
evolution in vitreoretinal surgery has become increasingly
popular in the last few years. Primary 23-Gauge TSV for
rhegmatogenous retinal detachment was previously reported
in only small number of patients [13,14]. The purpose of this
study was to report the effectiveness and safety of the
primary 23-G TSV in the treatment of RRD.
MATERIALS AND METHODS
Materials In this retrospective non-control study, we
evaluated 49 eyes of 49 consecutive patients who underwent
primary 23-G TSV for RRD between January 2007 and July
2009 at our institution. Patients with previous retinal
detachment surgery were excluded. In our institution, we do
not perform scleral buckling surgery in recent years. If the
eye is not suitable for pneumatic retinopexy, we perform
primary vitrectomy.The indications of primary 23-G TSV for
RRD were listed in Table 1. Vitreous hemorrhage in 5 eyes
(10.2%), choroidal detachment in 4 eyes (8.2%) and macular
hole in 1 eye (2.0%) were the concurrent conditions with
RRD.
Main outcome measures were anatomical and functional
outcomes as well as intraoperative and postoperative
complications. Visual acuity improvement was defined as
improvement by 2 or more lines. Stable visual acuity was
defined as no change or 1 line change in visual acuity.
Visual acuity impairment was defined as impairment by 2 or
more lines.
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The possible merits and risks of the treatment were
explained to the patient and an informed consent was
obtained in accordance with the Helsinki Declaration prior
to inclusion in the study. Institutional Review Board
approval was not required for this study.
All patients received a best-corrected Snellen visual acuity
measurement, anterior segment examination, intraocular
pressure (IOP) measurement with Goldmann applanation
tonometry and biomicroscopic evaluation with both fundus
non-contact and contact lenses. All IOPs were taken at
08.00-10.00 am. B-scan ultrasonography was performed in
all eyes in which visualization of the fundus was not
attained. Best-corrected Snellen visual acuities were
converted into logMAR (logarithm of the minimum angle of
resolution) units. Inferior breaks were located in the inferior
4 clock hours (4-8 o'clock [inclusive]).
Methods
Surgical technique All of the operations were performed
by the same surgeon (A.Y.) under sub-Tenon anesthesia.
The 2-step 23-G vitrectomy system (Dutch Ophthalmic
Research Center, Zuidland, The Netherlands) was used in all
cases. The microcannulas were inserted transconjunctivally
with the help of the insertion trocars in the inferotemporal,
superotemporal, and superonasal quadrants, 3.5mm posterior
to the limbus in pseudophakic and aphakic eyes, and 4mm
posterior to the limbus in phakic eyes. A special pressure
plate was used to laterally displace the conjunctiva in the
three sites where the trocars were placed and to hold the
conjunctiva against the sclera. A 23-G MVR was inserted
tangentially at an angle of approximately 30° paralel to the
limbus. The infusion cannula was placed in the
inferotemporal quadrant, and plugs were used to temporarily
close the other entry sites. High speed vitrectomy probe
(2267.NMD06) of surgical system (DORC Associate 2500,
Zuidland, The Netherlands) with a cutting rate of 1500-2500
cuts per minute and a vacuum level of 400mmHg to 500
mmHg was used during PPV. The balanced salt solution
(BSS) bottle height was set at 50 cm. Retinal reattachment
with perfluorocarbon liquid (PFCL, Okta-line, Bausch&Lomb
Surgical, Claremont, California, USA), endolaser
photocoagulation (around the tear (s) and 360° peripheral
retina), air-PFCL exchange and internal tamponade were
performed in all cases. The internal tamponades that were

used in the treatment of RRD are silicone oil (Siluron 1000,
Fluoron, GmbH, Ulm, Germany), heavy silicone oil
(Densiron 68 LV, Fluoron, GmbH, Ulm, Germany), SF6 gas
(GOT SF6 multi, Alchimia, Ponte S.Nicolo, Italy), and C3F8
gas (GOT C3F8 multi, Alchimia, Ponte S.Nicolo, Italy.)
(Table 2). Silicone oil was used as internal tamponade for
patients who will fly, who will not be able to do the head
position after gas injection or who need to have early visual
rehabilitation. Epiretinal membrane peeling was performed
when required. Insertion trocars were removed slightly from
the eye at the end of the operation. A gentle massage to the
sclerotomy site with a muscle hook was performed to avoid
leakage. The conjunctiva overlying the sclerotomy was
slightly displaced to disrupt the alignment between both
entry sites, and an antibiotic and corticosteroid combination
was injected into the subconjunctival space.
Silicone oil was removed within 2 months after the surgery
in all eyes that received silicone oil injection. Single
operation success was defined as complete retinal
reattachment after silicone oil removal and after complete
resorption of the gas following primary 23-G TSV surgery
for RRD. Postoperative 1st day, 1st week, 1st month, 3rd month
and 3 months intervals thereafter were the time points for
examination.
Statistical Analysis Statistical analysis was performed
using the Statistical Package for Social Sciences software
(SPSS for Windows, Version 17.0, SPSS Inc., Chicago, IL.).
Kolmogorov-Smirnov test was used in testing whether the
variables have depicted a normal distribution or not. The
repeated one-way ANOVA and the paired samples -test
were used for statistical analysis. <0.05 was defined as
statistically significant.
RESULTS
Mean follow-up time was 8.9± 7.7 months (range, 1 to 28
months). Preoperative characteristics of patients: mean age,
gender, visual acuity, lens status and duration of retinal
detachment were listed in Table 3. Most of the retinal breaks
were single and located in superior quadrants. The macula
was detached in most of the eyes (Table 4).
Single operation success was achieved in 47 (95.9%) of 49
eyes. Retinal redetachment due to a new break was observed
postoperative one week in 1 eye and postoperative three
weeks in the other eye. These eyes were successfully treated
with reoperation using the 23-G TSV system.
Mean best-corrected logMAR visual acuity 依SD was

Table 1 Indications of primary 23-G TSV for RRD 
Indications n (%) 
Pseudophakic retinal detachment 21(42.8%) 
Phakic retinal detachment not suitable for 
pneumatic retinopexy 15(30.6%) 

Retinal detachment with giant tear 3(6.1%) 
Aphakic retinal detachment 2(4.1%) 
Grade C or worse preoperative PVR 8(16.3%) 

 

Table 2 Internal tamponades used in treatment of RRD 
Internal tamponade n (%) 

Silicone oil 33 (67.3%) 
Heavy silicone oil 2 (4.1%) 
Sulfur hexafluoride (SF6) gas 12 (24.5%) 
Perfluoropropane (C3F8) gas 2 (4.1%) 
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Table 3 Preoperative characteristics of patients underwent 
primary 23-G TSV for RRD  
Characteristics  
Age (y)* 55.4±16.8 
Sex, n(%)  
   Female 28(57.2%) 
   Male 21(42.8%) 
Eye, n(%)  
   Right 29(59.2%) 
   Left 20(40.8%) 
Preoperative  logMAR visual acuity* 2.01±0.47 
Mean follow-up time (m)* 8.9±7.7 
Lens status, n(%)  
   Phakic 26(53.1%) 
   Pseudophakic 21(42.8%) 
   Aphakic 2(4.1%) 
Duration of retinal detachment (d)* 49±85(4-365) 

*Mean ± SD; Y = year; m = month; d = day 

2.01依0.47 (counting fingers equivalent) preoperatively and
1.3 依0.5 (20/400 equivalent) postoperatively ( <0.001,
Paired - test) (Figure 1). Postoperative visual acuity
improved in 41 eyes (83.7%), was stable in 7 eyes (14.3%),
and impaired in 1 eye (2.0%). Postoperative visual acuity
was 20/40 or better in 4 eyes (8.2%).
Mean preoperative IOP was 14.1 依2.8mmHg. Mean
postoperative IOP was 12.3依3.6mmHg at 1 day,13.1依2.1mmHg
at 1 week and 14.3依2.2mmHg at 1 month (Figure 2). As
there were differences between repeated measurements
( <0.05, one-way ANOVA test), pairwise comparisons
were performed and the results of analysis of IOP changes
were given in Table 5. Postoperative hypotony (<8mmHg),
which was observed in 1 eye (2.0% ) normalized
spontaneously within the first postoperative week.

Figure 1 Preoperative and postoperative logMAR visual
acuities in 49 eyes which underwent 23 -G PPV for RRD.
Postoperative visual acuity improved in 41 eyes, was stable in
7 eyes, and impaired in 1 eye.

Figure 2 IOP changes after 23-G TSV.

No major intraoperative complication was encountered
except for iatrogenic peripheral retinal break in 1 eye
(2.0% ). PPV, epiretinal membrane peeling, endolaser
photocoagulation, air-PFCL exchange and internal
tamponade injection were performed easily. Postoperative
complications were cataract formation or progression,
macular pucker, silicone oil droplets in anterior chamber,
glaucoma controlled by topical medication and transient
hypotony (Table 6). Cataract formation or progression was
observed in 10 eyes. All of them received cataract surgery

Table 4 Preoperative characteristics of RRD and retinal break  
Characteristics n (%) 
Location of breaks  
   Superior 27 (55.1%) 
   Inferior 10 (20.4%) 
   Superior and Inferior* 12 (24.5%) 
Number of retinal breaks  
   One 28 (57. 2%) 
   Multiple 18 (36.7%) 
   Giant 3 (6.1%) 
Quadrant of retinal detachment  
   1 quadrant - 
   2 quadrant 14 (28.6%) 
   3 quadrant 14 (28.6%) 
   Total 21 (42.8%) 
Macular detachment  
   Macula off 40 (81.6%) 
   Macula on 9 (18.4%) 
* Patients with breaks in both superior and inferior quadrants 
 

Table 5 Analysis of IOP changes 
IOP P* 

Preoperative- postoperative 1st day 0.001 
Preoperative- postoperative 1st week 0.075 
Preoperative- postoperative 1st month  0.682 
Postoperative 1st day- postoperative 1st week  0.045 
Postoperative 1st day- postoperative 1st month 0.000 
Postoperative 1st week- postoperative 1st month 0.002 
* Paired samples t-test, P<0.05 is statistically significant 
Table 6 Intraoperative and postoperative complications of 
primary 23-G TSV for RRD  
Complications n (%) 
Intraoperative  
    Iatrogenic retinal tear 1(2.0%) 
Postoperative  
   Cataract formation or progression 10(38.5%) 
   Redetachment 2(4.1%) 
   Macular pucker 3(6.1%) 
   Silicone oil droplets in anterior chamber 5(10.2%) 
   Glaucoma controlled by topical medication 2(4.1%) 
   Transient hypotony 1(2.0%) 
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during the follow-up period. Subconjunctival leak of silicone
oil was not seen in any cases. Leakage, extension,
dehiscence and hemorrhage, or vitreous or retinal
incarceration at the external side of the sclerotomies was not
observed in any eye. The internal side of the sclerotomies
was not evaluated by ultrasound biomicroscopy. No sutures
were required to close the scleral or conjunctival openings
and no eyes required conversion of surgery to 20-G PPV.
DISCUSSION
In a previous prospective study, in which primary 23-G PPV
with intraocular gas tamponade was performed in 24 eyes
with RRD, primary and final anatomical success rate was
91.7% and 100% , respectively. Visual acuity improved in
82%, was stable in 9%, and impaired in 9% of eyes [13]. In
another study, in which primary 23-G PPV with silicone oil
tamponade was performed in 10 eyes with complex RRD,
primary success rate was 90% and visual acuity improved in
90% of eyes [14]. Similarly, primary anatomical success rate
was 95.9% and final anatomical success rate was 100% in
our study. Visual acuity improved in 83.7%, was stable in
14.3%, and impaired in 2% of eyes. Visual acuity was 20/40
or better in 8.2% of eyes after surgery.
The primary and final anatomical success rates of primary
PPV in RRD have been reported as 62.6-98.3% [1,7] and
93-100% [2,3] with 20-G, 72.2-92.9% [15,16] and 91.6-100% [17,18]

with 25-G, respectively. Most of these studies did not use
silicone oil as the primary tamponade. In our study, silicone
oil was used as an internal tamponade in 67.3% of eyes.
The potential advantages of 20-G PPV without scleral
buckling over conventional scleral buckling are expected to
be the advantages of TSV. These are less operation time,
accurate diagnosis of breaks, controlled drainage of
subretinal fluid and no postoperative axial length changes.
There are several advantages of TSV over 20-G PPV
including reduced postoperative inflammatory reaction,
absence of suture related irritation and local inflammatory
reaction at the sclerotomy sites, reduced postoperative
conjunctival injection and pain, improved patient comfort,
faster postoperative recovery, reduced surgically induced
trauma, insignificant corneal surface and astigmatic changes,
and less conjunctival scaring [11,19-21]. Furthermore, there is no
limbal stem cell damage due to conjunctival dissection, so it
may be advantageous in eyes with corneal or conjunctival
diseases such as dry eye.
Therefore, if a primary PPV is appropriate in the
management of retinal deteachment, it may be logical to
perform it with a TSV system.
In our study no major intraoperative complication was
encountered except for peripheral retinal break that was
observed in 1 eye (2.0%). Postoperative complications were
cataract formation or progression (38.5%), macular pucker
(6.1%), silicone oil droplets in anterior chamber (10.2%),
glaucoma controlled by topical medication (4.1% ) and
transient hypotony (2.0% ). Intraoperative retinal break,

scleral suture requirement, hypotony, cataract, macular
pucker, cystoid macular edema, vitreous hemorrhage, retinal
redetachment, choroidal detachment, endophthalmitis and
glaucoma have been previously reported in several studies
with 20-G PPV, 23 and 25-G TSV [1,3,7,13-15,18-51].
Short follow-up time and lack of comparison of eyes treated
with 20-G PPV and 25-G TSV were the primary limitations
of this study. Our study design was retrospective and
postoperative evaluation could not be performed at
predetermined time points. Therefore, we could not evaluate
the functional outcomes and anatomical results at each
follow-up.
In conclusion, 23-G TSV was observed to be safe and
effective in the treatment of RRD with or without severe
PVR in 49 eyes. Further studies comparing the 23-G TSV
system to standard 20-G PPV, 25-G TSV and scleral
buckling for RRD with a long follow-up time are required to
make a more reliable conclusion.
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