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Background: The purpose of this prospective, interventional, comparative case series was to 

evaluate the efficiency and feasibility of a disposable sutureless silicone lens ring for corneal 

contact lens stabilization during combined 23-gauge vitrectomy and cataract surgery.

Methods: We developed a ring consisting of a single silicone component with three footplates 

along the ring margin to fit cannulae for holding conventional contact lenses. Thirty eyes from 

30 patients with cataract and vitreoretinal disease were included, and divided into two matched 

groups according to disease type and ring used. In Group A, we used a 23-gauge transconjunctival 

vitrectomy system and a disposable sutureless silicone lens ring (n = 15). In Group B, we used a 

23-gauge transconjunctival vitrectomy system and a conventional metal lens ring (n = 15). The 

main outcome measures were: time required for vitrectomy preparation, rate of intraoperative 

corneal limbus bleeding, and limbus scar rate at the final follow-up visit.

Results: Thirty cases were successfully completed. The average vitrectomy preparation time 

was less in Group A than in Group B (P ﹤ 0.01), and the average preparation time saved was 

3.94 minutes. None of the Group A patients had intraoperative bleeding or postoperative scar-

ring, whereas all 15 Group B cases had bleeding and five had scarring. There was a statistically 

significant difference between Group A and Group B for these complications (P # 0.05).

Conclusion: This report demonstrates the advantages of using a sutureless silicone ring during 

combined 23-gauge vitrectomy and cataract surgery. Using this method could allow extra time 

for the surgeon to pay more attention to complex vitreoretinal procedures.
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Introduction
Use of corneal contact lenses during vitrectomy has become indispensable because 

it offers an excellent view of the ocular fundus. In traditionally used systems, lenses 

are supported by a sutured ring with either two or four sutures.1 However, placement 

of these sutures is time-consuming, has the potential to cause bleeding, and increases 

the possibility of globe perforation.

To simplify suture procedures, Ikuno et al introduced the concept of a suture-

less contact lens ring and designed a system comprising a stainless steel ring with 

two upright tabs (180° apart), with a hook on the top and two elastic silicone bands 

(8 mm in diameter) to fix the ring to the eyelid speculum.2 Although this system was 

an improvement in comparison with suturing, the silicone bands hindered rotation of 

the globe and scleral depression.

Chalam et al designed a series of suture-free lens systems, including three aspheric 

plastic lenses, a standard wide-angle contact lens, and four footplates.3–7 However, 
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these systems were easily displaced from the visual axis 

when the eyeball was tilted or when they came into contact 

with the lid margin or lid speculum.

Chong et al developed a system consisting of a single 

plastic ring with multiple concavities at the ring margin to fit 

a 25-gauge cannula.8 This ring provided considerable stability 

to the contact lens system without obstructing the surgeon’s 

visual field, even while using a top-heavy panoramic contact 

lens or when scleral depression was used for vitreous-based 

dissection. However, use of the 23-gauge cannula is now 

more popular.

We designed a flexible disposable sutureless silicone lens 

ring and observed its efficiency and feasibility in 23-gauge 

vitrectomy combined with cataract surgery.9

Methods and materials
Development of silicone ring
The flexible ring is machined from clear or blue silicone and 

packaged individually after sterilization by autoclave. It has 

three footplates along the ring margin, and each footplate 

is designed to accommodate a cannula when the cannula is 

inserted 3.5 mm or 4.0 mm posterior to the limbus. Three 

transconjunctival cannulae can be inserted directly through the 

footplates and scleral wall to provide stable three-point fixa-

tion. The products were purchased from Tianjin Shijikangtai 

Medical Bioengineering Ltd (Tianjin, China).

surgical indications, groups,  
and techniques
A prospective clinical investigation was performed to evalu-

ate the feasibility and efficiency of a sutureless silicone ring 

for combined vitrectomy and cataract surgery. The study 

followed the tenets of the Declaration of Helsinki and 

was approved by the Tianjin Medical University ethics 

 committee. All patients provided both verbal and written 

informed consent.

Thirty patients (16 men and 14 women) were enrolled 

in this project from September 2009 to January 2010, with 

surgical indications for 23-gauge vitrectomy limited to the 

epiretinal membrane (n = 8), idiopathic macular holes (n = 8), 

diabetic vitreous hemorrhage (n = 6), focal diabetic trac-

tion retinal detachment (n = 4), macular traction syndrome 

(n = 2), and macular edema secondary to central retinal vein 

occlusion (n = 2). The mean patient age ± standard deviation 

was 62.91 ± 8.33 (range 52–76) years. Eyes were excluded 

if there was a history of vitrectomy, or other vitreoretinal 

pathologies, particularly peripheral abnormalities, extensive 

retinal detachment, or corneal opacities precluding adequate 

posterior visualization. The 30 patients were divided into two 

matched groups according to disease type and use of a sili-

cone ring. The 23-gauge transconjunctival vitrectomy system 

(Alcon Ophthalmic Products Co Ltd, Shanghai, China) and 

a disposable sutureless silicone ring was used in Group A, 

and a transconjunctival vitrectomy system 23-gauge and 

conventional metal ring was used in Group B. All proce-

dures were performed by the same experienced surgeon and 

recorded by video at Tianjin Medical University Eye Center 

from September 2009 through January 2010. Patients were 

followed up for a mean of 4 (range 3–6) months.

In Group A, after retrobulbar anesthesia with lidocaine 

2% and conjunctival disinfection with povidone-iodine, pha-

coemulsification and aspiration were performed first through 

a 3.0 mm clear corneal incision. The 23-gauge transcon-

junctival vitrectomy system was inserted immediately after 

creation of a 23-gauge trocar cannula-angled incision at the 

pars plana. The trocar cannula system simultaneously fixed 

the silicone ring (supplementary video 1). All surgeries used 

the conventional planoconcave contact lens, 15° prism con-

tact lens, and panoramic contact lens. Core vitrectomy using 

the 23-gauge vitreous cutter was performed with intravitreal 

injection of triamcinolone acetonide to visualize the vitreous 

gel and to identify the location of vitreoretinal adhesions. 

If there was no posterior hyaloid detachment, one was cre-

ated using a membrane spatula. In eyes with an epiretinal 

membrane, macular hole, or macular edema, the inner lim-

iting membrane was removed using 23-gauge microforceps 

(supplementary video 2). In eyes with a focal traction retinal 

detachment caused by proliferative diabetic retinopathy, 

the fibrovascular membranes were cut and removed using 

the 23-gauge cutter. If the fibrovascular membranes were 

extensively adhering to the detached retina, membrane sepa-

ration and dissection from the retina were performed using 

a membrane spatula. Peripheral vitrectomy, vitreous base 

shaving, and endolaser photocoagulation up to the anterior 

retina using a 23-gauge laser probe were performed under 

the panoramic contact lens. Endoillumination with scleral 

indentation helped to identify peripheral retinal pathologic 

features. Fluid-gas exchange was performed in eyes with 

a macular hole or traction retinal detachment by flushing 

with 50 mL of a premixed nonexpansile concentration of 

sulfur hexafluoride 20%. Without moving the silicone ring, 

acrylic foldable intraocular lens implantation was per-

formed through a clear corneal incision after completion of 

 vitreoretinal surgery (supplementary video 3). After thorough 

re-examination of the ocular fundus, the operator simply 

removed all inserted instruments and concluded without 
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sutures (supplementary video 4). Topical Tobra Dex® eye 

ointment (Alcon Laboratories, Hünenberg, Switzerland) was 

applied, and the eye was patched and shielded. Patients who 

had undergone fluid-gas exchange were instructed to remain 

face down for 3–7 days.

In Group B, a conventional metal ring (Alcon Ophthalmic 

Products Co Ltd) was used as a control. Vitrectomy prepara-

tion included five steps: retrobulbar anesthesia, conjunctival 

disinfection, phacoemulsification, limbus sutures to fix 

the metal ring, and three inserted trocars in the pars plana 

(supplementary video 5). An exception was the removal 

of the metal ring before intraocular lens implantation and 

hand-holding of the contact lens during re-examination of 

the ocular fundus. Other vitreoretinal procedures in Group B 

were similar to that of Group A.

Data analysis
Patient medical records and surgical notes were reviewed. 

The data collected included anatomical reduction, wound 

self-sealing, preoperative and postoperative best-corrected 

visual acuity measured by LogMAR at final follow-up 

visits, preoperative and postoperative intraocular pressure 

measured by noncontact tonometer at the day 1, week 1, 

month 1, and final follow-up visits, vitrectomy preparation 

time, total operating time, and intraoperative corneal limbus 

bleeding rates and postoperative limbus scar rates at final 

follow-up visits.

statistical analysis
Statistical analysis was performed using SPSS11.5 software 

(SPSS Inc, Chicago, IL). Vitrectomy preparation time was 

analyzed using the paired-samples t-test. Intraoperative 

corneal limbus bleeding rates and postoperative limbus scar 

rates were analyzed using the Fisher Exact test. A level of 

P , 0.05 was accepted as statistically significant.

Results
Surgery in all 30 eyes was completed using 23-gauge 

transconjunctival vitrectomy system instruments, and cataract 

surgeries with intraocular lens implantation were simultane-

ously performed. Fluid-air exchange followed by instillation 

of sulfur hexafluoride 20% or air tamponade alone was per-

formed in eight eyes (8/30). No intraoperative complications 

occurred. At the end of surgery, 23-gauge sclerotomies in 

all 30 eyes were self-sealed without suture placement after 

removal of instruments. Anatomical reduction was achieved 

in all eyes with successful removal of an epiretinal mem-

brane, inner limiting membrane, or both, reattachment of the 

detached retina, closure of the macular holes, or clearance 

of the clouded media. The mean preoperative visual acuity 

was 0.17 (range, 0.05–0.3) at the last follow-up visit and 

the mean visual acuity improved significantly to 0.52 (range 

0.1–0.8, P , 0.001). The mean preoperative intraocular pres-

sure was 14.63 ± 3.54 (range 10–21) mmHg, and the mean 

postoperative intraocular pressures at day 1, week 1, and the 

final visit were 14.72 ± 5.15 (range 9–32) mmHg, 14.53 ± 3 

(range 8–23) mmHg, and 13.84 ± 2.47 (range 9–18) mmHg, 

respectively. There were no significant differences between 

preoperative and postoperative intraocular pressure at any 

follow-up visits (P . 0.05).

The average vitrectomy preparation time was 6.40 ± 0.95  

minutes in Group A and 10.34 ± 1.13 minutes in Group B.  

The difference was statistically significant (t = −59.00, 

P , 0.01) between Group A and Group B.  Compared with 

the conventional metal lens ring used in Group B, use of this 

newly designed sutureless silicon lens ring could help to save 

an average 3.93 minutes of operation time.

No intraoperative subconjunctival hemorrhage at lim-

bus was observed in Group A (0/15), while a small amount 

of subconjunctival hemorrhaging at limbus could be seen 

in all cases in Group B (15/15). This difference was sta-

tistically significant (P , 0.01). The incidence of limbal 

scarring was 0 in Group A (0/15), but limbal scars were 

found in five diabetic cases in Group B at the final visit 

(33%, 5/15) and this difference was statistically significant  

(P , 0.05).

Discussion
With the development of surgical instruments and surgical 

skills, vitreous surgery has been simplified from the seven 

steps in conventional 20-gauge vitrectomy to three steps in 

advanced 25-gauge, 23-gauge, and recent 20-gauge self-

sealing cannula system vitrectomy.10–12 In this study, we 

successfully completed 23-gauge vitrectomy in two steps 

by using a sutureless silicone ring, which achieved the same 

operative efficacy but with shorter preparation time and 

less ocular surface trauma compared with the Oshima et al 

study using 27-gauge vitrectomy and a wide-angle viewing 

system (Table 1).13 Compared with other intelligent suture-

free lens forms, such as the Oculus BIOM and hand-held 

lens systems, the silicone contact lens ring is very cheap 

and easier to use.

To avoid the fuzzy halo round the intraocular lens 

margin hindering the surgeon’s view, we chose to insert 

the intraocular lens at the end of the surgery and not at the 

end of phacoemulsification. The ring is anchored at three 
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points by cannulae inserted directly through the footplates 

and scleral wall when using 23-gauge vitrectomy combined 

with cataract surgery. This provides considerable stability to 

the contact lens system. Even in cases which require scleral 

depression, there is still enough clearance between the edge of 

this ring and the lid speculum or lid margin to accommodate 

the scleral depressor without touching the ring. Furthermore, 

time-consuming suturing, corneal limbus bleeding, and scar-

ring may be avoided.

In addition to reduced vitrectomy preparation time and less 

ocular surface trauma, this silicone ring offers the advantage 

of the Chalam suture-free lens system and Chong’s self-

sealing lens ring fitting the 25-gauge cannula.3–8 The model 

we have described provides considerable flexibility when 

performing combined anterior-posterior segment surgery, 

such as injection of the artificial lens and anterior chamber 

wash while the ring is still in place. This feature is very use-

ful for thorough re-examination of the ocular fundus at the 

end of combined surgery, or redo vitreoretinal operation if a 

complication occurs.

Conclusion
In conclusion, the current results confirm the preliminary 

feasibility of the sutureless silicone ring and 23-gauge 

transconjunctival vitrectomy system in selected cases. This 

sutureless technique, with no intraoperative bleeding, no 

postoperative limbus scar, and shorter vitrectomy  preparation 

time will enable the surgeon to pay more attention to complex 

vitreoretinal diseases.
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Table 1 Simplification of vitrectomy techniques

Surgery procedure Conventional  
20-gauge 
vitrectomy

25-, 23-, and recent  
20-gauge self-sealing  
cannula systems  
vitrectomy

25-, 23-, and recent  
20-gauge self-sealing  
cannula systems  
vitrectomy + silicone ring

27-gauge vitrectomy +  
the wide-angle viewing  
system

Cutting off the conjunctival •
electrical coagulation of  
the sclera

•

suturing and placing the  
contact lens ring

• •

Fixing the infusion  
cannula, optic cannula  
and operation cannula 

• • • •

Vitrectomy and other  
operation inner the globe

• • • •

removing the contact ring •
suturing the scleral and  
conjunctival incision

•

Total 7 steps 3 steps 2 steps 2 steps
Comments Longer vitrectomy  

preparation time, larger 
ocular surface trauma

shorter preparation time,  
minor ocular surface trauma

Further reduced preparation  
time, further reduced ocular  
surface trauma

Further reduced  
preparation time,  
further reduced ocular  
surface trauma
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