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Abstract
The purpose of this review is to stimulate a debate and doubts about future trends in vitreoretinal surgery and social and economic 

implications. We want to share with our colleagues the challenges of modern ophthalmic surgery in the era of technocratic medicine 

with the goal to conjugate the technological progress with economic sustainability and equity of access to health facilities and services. 

The increased possibilities provided by technology result in an increased responsibility. That is, there is no technological imperative, but 

technology promotes a moral imperative; in particular, it promotes a moral imperative to proper assessment. We offer a historical and 

economic reappraisal of recent advancements in vitreoretinal surgery since 2002 to today’s state of the art in macular surgery and retinal 

detachment surgery. 
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The psychosocial impact of sight disorders in modern society is very 

high, since most information and sociocultural activities use visual 

function as their primary system. Even moderate reduction in vision 

prevents people from enjoying healthy and independent ageing and 

has a devastating impact on both an individual’s occupational life and 

on sociocultural activities.1–5

In parallel, the technological improvement has been extensive in recent 

years and has even allowed customised surgical solutions.6 The small-

gauge sutureless transconjunctival surgery, also known as minimally 

invasive vitreous surgery (MIVS) or microincision vitrectomy, is a classic 

example of progress in biomedical engineering.7 This system allows 

three-port pars plana vitrectomy (PPV) using microcannulas, trocars 

and lower than 20-gauge instrumentation without requiring sutures to 

close the sclerotomies. The gauge of trocars are differentiated as 23- 

(0.64 mm), 25- (0.51 mm) and 27- (0.40 mm) gauge techniques.7–9 As a 

result, more accurate and reliable results (peripheral vitreous shaving, 

better control of duty cycles in the vitrectomy platforms) were made 

possible. The advantage over larger gauge procedures comes primarily 

from reduced postoperative inflammation at the sclerotomy site and 

reduced manipulation of periocular tissues, leading to speedier recovery 

and decreased rate of surgical complications.10 Furthermore, the reduced 

operating time decreases costs, and the small incisions are especially 

appropriate for working on the eyes of children. Although originally used 

for macular diseases, 23- and 25-gauge surgeries have progressed so 

much in recent years that they are the approach-of-choice for most 

vitreoretinal procedures. Most complications are centred on wound 

stability and risk of postoperative hypotony, endophthalmitis and port 

site retinal break formation.11–13 The wound architecture is now improved 

by new trocar blade design. Depending on the type of surgery (retinal 

detachment surgery or macular surgery) the vitrectomy may be complete 

or partial (also known as ‘core’ vitrectomy or minimal vitrectomy), 

respectively. In the core vitrectomy the surgeon cleans only the central 

vitreous paying attention to the periphery, even though no shaving of the 

peripheral vitreous and no laser are used. The technological progress 

has made it possible to combine MIVS and phacoemulsification with 
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intraocular lens (IOL) implantation in the same surgical session.14–17 It is 

well known that vitrectomy may induce cataract, especially in eyes in 

which an internal tamponade is introduced. There are several advantages 

offered by the combination of phacoemulsification and vitrectomy into 

one procedure. However, this surgical option varies across different 

countries according to different national health insurance systems. 

Modern medicine carries the risk of being ‘technocratic’, commercially 

orientated and not economically sustainable for national health 

systems. We need to find a compromise between technological 

innovation, achievements of durable functional results for patients 

and economic sustainability. Today economic reports about the impact 

and costs of visual loss and population-based evidence about the 

prevalence of disability from eye diseases are available to direct our 

interventions and preventive measures.18–24

Historical Perspective
Head-to-head 25-gauge Vitrectomy versus 
23-gauge Vitrectomy and the Reasons for the 
Diffusion of the 23-gauge Technique (2002–2005)
Following similar trends of smaller instrumentation in phacoemulsification 

in the anterior segment world, the evolution of vitrectomy surgical 

techniques had an exciting advance with the introduction of 25- and 

23-gauge transconjunctival small-gauge instrumentation for macular 

surgery. In 1990, Eugene de Juan developed 25-gauge instruments, 

but the 25-gauge transconjunctival sutureless vitrectomy was not 

introduced until 2002 by GY Fuji.25,26 Sharing characteristics of both 

its forerunners, 23-gauge vitrectomy soon followed, developed by 

Claus Eckardt in 2005.27 It was smaller than 20-gauge but more rigid 

than 25-gauge, making procedures such as endolaser and shaving 

of the vitreous gel easier. The smaller gauges have not been without 

frustrations: instrumentation was originally clumsy, and many surgeons 

encountered quite a learning curve going from 20-gauge to smaller gauge 

procedures. As with any new technology, limitations in instrumentation 

and refinement of surgical technique presented early challenges: 

instrumentation flexibility, poor illumination and slow rate of vitreous 

removal and complications (such as hypotony, wound leak, choroidal 

detachment, retinal breaks). The most troubling complications noted in 

early outcome reports were the increased rates of endophthalmitis and 

iatrogenic breaks following small-gauge surgery.11–13,27–37

The lower rigidity of instruments was a problem with 25-gauge. These 

instruments were more pliable and more damageable, and therefore 

manipulation of the globe became cumbersome. The first version of 

25-gauge instrumentation did not perform well: the forceps were difficult 

to control, and the surgical procedure was time-consuming for both 

vitrectomy and the removal of silicon oil. However, because of its similarity 

to 20-gauge in terms of rigidity, lighting, flow and aspiration of the vitreous 

cutter, 23-gauge became an easier switch with a smaller learning curve. 

23-gauge Vitrectomy and Diffusion to Macular 
Surgery and Retinal Detachment Surgery  
(2005–2009)
The 23-gauge vitrectomy provided surgeons with a common surgical 

system to perform almost all kinds of vitreoretinal surgery with 

several advantages: economic, procedure standardisation, easier 

learning curve and fellow’s training. Therefore, many different centres 

have started to use 23-gauge techniques since 2005.13–15,38–40 Patients 

underwent single-step three-port 23-gauge dye-assisted (triamcinolone 

acetonide to identify the hyaloid and infracyanine green to identify 

the internal limiting membrane [ILM]) core vitrectomy using Accurus® 

(Alcon, Alcon Laboratories Inc. [a Novartis Company], Fort Worth, Texas, 

US) or D.O.R.C® Vitrectomy Platforms (Kerkweg, The Netherlands).

The incidence of endophthalmitis has been shown not to increase after 

the transition to 23-gauge surgery.13,38–40 However, in a retrospective 

cohort study in our centre41 we identified an increased rate of 

endophthalmitis (1  %) compared with the standard 20-gauge sutured 

counterpart performed in the same hospital. The surgical records of 

patients with clinically diagnosed endophthalmitis were reviewed. 

Of note, the vitreous tap revealed the presence of Staphylococcus 

coagulase-negative; a germ that was innocuous until 4 years ago in 

our area (North-west of Italy) and now shows multiple resistance to 

the antibiotics. Conversely, in 20 years of experience with the 20-gauge 

vitrectomy in the Torino Eye Trauma Center (n=3,500 cases), only one 

case of postoperative endophthalmitis occurred in a patient with 

diabetes with low Karnofsky index. 

The incidence of retinal detachment after macular surgery has been 

shown not to increase in small-gauge, sutureless vitrectomy compared 

with the standard 20-gauge procedure.42 However, an increased rate 

of retinal detachment in macular surgery managed by 23-gauge core-

vitrectomy was also found.43 In a clinical prospective study in our centre, 

postoperative retinal detachment occurred in two of the 166 consecutive 

eyes (median age 70, 95 male, 71 female) after 23-gauge MIVS surgery 

(1.2 %) in idiopathic epiretinal membrane surgery from October 2005 to 

May 2009.43 The pathogenesis of retinal detachment in our surgical series 

could be correlated to the type of vitrectomy and induction of iatrogenic 

breaks. In the core vitrectomy technique residual vitreous in the periphery 

may cause retinal tractions and we recommend a scrupulous search for 

peripheral retinal breaks at the end of procedure: surgeons should be 

alert to the development of retinal breaks.

25-gauge Vitrectomy Coupled with New  
High-speed Vitrectomy Platforms (2009 to Present)
With the recent introduction of the next generation of ultra-high-speed 

25-gauge vitrectomy system with duty cycle the field is moving towards 

a real revolution for the following reasons:

1.  a smaller probe with the cutting port closer to the distal end of 

the tip gives access to tighter tissue plane during an epiretinal 

membrane dissection (i.e. diabetic retinopathy); 

2.  25-gauge vitrectomy probe is stiff enough for peripheral  

vitreous shaving;

3.  increased wound stability with new trocar blade design;

4.  ultra-high-speed 25-gauge system with duty cycle control 

(7500 cpm) allows reduced retinal traction. High cut rates produce 

small vitreous bites that behave more like a low viscosity fluid. 

(less risk of iatrogenic breaks). The control of duty cycles allow 

individualised surgical approaches;

5.  turbulence is also reduced at high cut speed, because smaller 

bites of vitreous results in smaller change in volume per time 

period with greater stability; and

6.  bimanual surgery is performed less because the 25-gauge 

vitrectomy probe may be used as forceps, scissor or delamination 

spatula when necessary without exit from the eye. 

A wide array of vitreoretinal microsurgical instruments have  

now been designed. These include vitreous cutters, trocars, 

illumination probes, intraocular forceps, microvitreoretinal blades, 
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tissue manipulators, aspirating picks, aspirators, soft-tip cannulas, 

curved scissors, extendable curved picks, extendable curved 

intraocular laser probes and diathermy probes.

The bimanual approach is becoming less common with the improvements 

in surgical techniques. Better visualisation with wide-angle systems, 

small calibre instrumentation and high cut-ratio probes allow most of 

the tractions to be solved without direct manipulation of the retina with 

two forceps. When a bimanual approach is necessary, the new 25 to 

27-gauge chandeliers usually provide an optimal amount of light despite 

the smaller calibre. In these situations, Eckardt and crocodile forceps can 

delaminate any membrane without the need of scissors.

What Next?
Transitioning to advanced surgical technology is a complex matter for 

the surgeon, the hospital team and the hospital administration. In the 

early days of sutureless, small-incision vitreous surgery, surgeons were 

hampered by limited options for illumination and other instrumentation 

and a steep learning curve. 

Adoption of a new technique is an individual process detailing the 

series of stages one undergoes from first hearing about a product to 

finally adopting it. The diffusion process, however, signifies a group 

of phenomena, which suggests how an innovation spreads among 

consumers. Overall, the diffusion process essentially encompasses 

the adoption process of several individuals over time. Within the 

rate of adoption, there is a point at which an innovation reaches 

critical mass. This is a point in time within the adoption curve that the 

number of individual adopters ensures that continued adoption of  

the innovation is self-sustaining (see Figure 1). Roger’s work asserts that 

four main elements influence the spread of a new idea: the innovation, 

communication channels, time, and social system.44 These elements 

work in conjunction with one another: diffusion is the process by which 

an innovation is communicated through certain channels over time 

among the members of a social system. Rogers adds that central to 

this theory is process. Individuals experience five stages of accepting 

a new innovation: knowledge, persuasion, decision, implementation 

and confirmation. If the innovation is adopted, it spreads via various 

communication channels. However we need to sharpen the focus with 

respect to gaining hard outcomes and not succumbing to the fashions 

of new developments. This approach of evaluating new technologies is 

fundamental prior to adopting.

 

Several companies have started to develop instruments to work with 

the smaller systems. These now include the 23/25G Stellaris® PC Vision 

Enhancement System (Bausch & Lomb, Bridewater, NJ, US), 23/25/27G 

Accurus and CONSTELLATION® Vision Systems (Alcon, Fort Worth, 

Texas, US), D.O.R.C’s 23/25/27G systems (Exeter, NH) and SynergeticsTM 

23/25/27G, systems (O’Fallon, MO) and vitrectomy cutters produced by 

MiD LabsTM (San Leandro, CA).

Small-gauge Vitrectomy
Since the introduction of small-gauge vitrectomy25,26 several modifications 

in technologies and techniques have allowed a continuous improvement 

in safety and efficiency of vitreoretinal procedures. Technological 

improvement of spring return pneumatic systems and the introduction 

of dual pneumatic drives have allowed the increase of cut rates up to 

7,500  cpm with 125 cycles per second of opening and closing of the 

blade in 4 milliseconds without loss of efficiency at high frequencies with 

the possibility of controlling the duty cycle. The reduction of vitreous 

viscosity coupled with a minimal increase in aspiration levels has allowed 

the further reduction of the dimension of the probes to 27-gauge. The 

flow rate of the instruments is often a major concern but this must be 

looked at thoroughly in order to evaluate its real role: 25-gauge systems 

operating at 7,500 cpm with 650vac can guarantee a flow rate of 1.5 cc 

per minute corresponding to three times the level we have worked with 

previous generation 25-gauge vitrectors.45–49

Innovations in instruments and techniques have improved several 

fundamental aspects: four port vitrectomy with chandelier in conjunction 

with wide angle viewing systems and dyes allow a control of posterior and 

peripheral shaving and membrane removal that makes actual surgery 

difficult to compare with 5 years ago. Valved cannulas can guarantee 

a closed system with a better control of pressure changes and stiffer 

instruments allow a comfortable access to the retinal periphery. All these 

changes have modified our approach to difficult cases and vitrectomy is 

outperforming episcleral surgery not only in pseudophakic but also in 

phakic retinal detachment, with a limitation of long-acting tamponades 

in selected cases. 

Looking at the past, several editorials have observed differences in the 

timing of adoption of smaller systems related to surgeon preferences 

or costs, although the trend is continuously moving towards  

less-invasive techniques. In less than 15 years the size of our probes 

has more than halved but the process of miniaturisation has probably 

not reached an endpoint, even though several problems will have to 

be overcome. Flow rate through small pipes is a main problem and the 

reduction of size to 27-gauge has imposed a significant reduction of 

vitreous flow to 0.43 cc/minute. Several ideas have already indicated 

possible solutions such as double port cutters, new drives with faster 

blades for further reduction of vitreous viscosity or entirely new 

methods of viscosity reduction with an enzymatical or electrochemical 

approach (Stanislao Rizzo, Italy, personal communication). The fact 

that we still do not have a true self-sealing surgery, as well as the 

possibility of new future therapeutical indications like submacular 

treatments or intravitreal implants, represent reasonably good 

motivations for further progression in this exciting path towards 

smaller vitrectomy systems.

Figure 1: The Adoption of a New  
Surgical Technique
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Today, it is easy to find a wide range of vitreous cutters, chandeliers, curved 

scissors, microvitreoretinal blades, aspirating picks and endoscopic laser 

probes for both 23- and 25-gauge. This, in turn, has made it possible to 

expand the indications for these procedures. The 27-gauge vitrectomy  

(not yet available in the US) was first introduced in Japan, where it is being 

used on a limited basis for procedures such as macular surgery or floaters.50 

The 27-gauge technique also has the potential to be used for retinal 

detachment but the procedure is more time-consuming. Sclerotomies  

are safe, the learning curve is quick when a surgeon switches from 

25-gauge surgical experience: the feeling is that the 27-gauge vitrectomy 

probes are stiff enough and similar to the 25-gauge ones. 

However, a major misconception in the vitreoretinal community is that 

even smaller gauges may allow better performances. We should bear 

in mind the hard outcomes in a patient-oriented research: the rate of 

complications, and the long term effects in visual rehabilitation. The 

crucial question is ‘Does the gauge really matter or is the technological 

innovation in the vitrectomy platform the challenge for the future?’ As 

we said before, the revolution is not in an even smaller gauge but in 

the vitrectomy platforms. In 2002, the small 25-gauge calibre coupled 

to the old vitrectomy systems did not represent a real advancement: 

it could take 4 or 5 hours to fix a retinal detachment. The technological 

improvement in the vitrectomy systems since 2009 has allowed high 

cutting capability, better control of duty cycles with surgical times similar 

to the 20-gauge vitrectomy.

Surgeons need to transit to new vitreoretinal techniques: the rationale 

is to use a less-invasive technique with same results compared with 

more invasive techniques when we look to hard outcomes. Similar 

considerations were devoted to the transition from small incision 

cataract surgery (SICS) to minimally invasive cataract surgery (MICS).

In a limited-resource environment such as national health systems, 

it is critical to assess the value of healthcare programmes in terms 

of both their costs and outcomes and improvements in length and 

quality of life using economic evaluation methods. Health Technology 

Assessment (HTA) analyses can be used as inputs for cost-effectiveness 

studies to assist resource allocation decisions and not succumbing to 

the fashions of new developments. We reported the results of a first 

comparative analysis between 23- and 25-gauge vitrectomies in the 

management of macular epiretinal membranes, lamellar macular 

holes and myopic vitreomacular traction.51 We performed HTA through 

analysis of effectiveness, safety and costs. Our results showed that 23- 

and 25-gauge techniques are equally effective in relieving vitreomacular 

adhesion, in resolving macular oedema and also in improving visual 

acuity. In the multivariate analysis the visual outcome was not 

correlated with the type of surgical technique (23- versus 25-gauge), or 

with the experience of the surgeon. These data are confirmed in recent 

publications where the visual prognosis depends on the integrity of the 

external limiting membrane and on the health of the photoreceptors.52,53 

Ophthalmologists should be aware that good selection of candidates 

is crucial for this type of surgery; we stress the importance of the 

time to surgery because chronic macular oedema has less functional 

results. The cut-off in visual acuity to decide on surgical peeling of the 

epiretinal membrane has therefore changed in the last few years; our 

study mirrors the old criteria (visual acuity of 6/18 or less) included 

in the 2010 guidelines at our Department of Ophthalmology. We now 

propose this type of surgery when visual acuity deteriorates in a 

6-month interval, independently of a specific visual acuity threshold, 

and/or when patients complain of distortions in their reading activity.

Cost analysis showed that the 25-gauge vitrectomy was slightly cheaper 

than the 23-gauge, as the surgical time was longer in the 23-gauge group 

and the materials more expensive. The differences in the costs of materials 

between 23- and 25-gauge were correlated with the type of technique 

(23-versus 25-gauge) but not to the surgery type (vitreoretinal surgery 

alone or combined with cataract surgery (see Tables 1 and 2).

The transition to new vitrectomy platforms needs to be validated in three 

significant measures of surgical efficiency: operative number of patients 

per day, operative room time and surgical procedure time that reflect  

the positive impact of the novel, combined, integrated functions. The 

major concerns remain the safety of the procedures and the long-term 

success rate.

Special Clinical Focus
State of Art in Macular Surgery
The technique for surgical macular pathology (epiretinal membrane, 

vitreoretinal interface disorders, macular holes) has benefited from 

tremendous advancements in imaging technologies (spectral domain 

optical coherence tomography [SD OCT]) and intraoperative dyes.

For macular epiretinal membrane, there is agreement to perform 

a core vitrectomy dye assisted with double peeling of hyaloid and 

ILM: triamcinolone is used to stain the hyaloid and a blue dye – 

MembraneBlue™ (D.O.R.C, Kerkweg, the Netherlands) or Brilliant Blue 

(D.O.R.C, Kerkweg, Netherlands) to stain ILM. However, some surgeons 

propose to perform a peripheral vitrectomy + endolaser to minimise 

the risk of residual vitreal traction (Grazia Pertile, Negrar, Italy, personal 

communication). Nowadays, ILM peeling is performed by many surgeons 

to promote macular hole closure and to reduce the rate of epiretinal 

membranes recurrence.54 For macular holes there is agreement to 

perform a vitrectomy as complete as possible along with double peeling 

of hyaloid and ILM and gas tamponade. In our experience in Torino we 

Table 1: Comparison Costs Between 23- and 
25-gauge (Euros)

 23-gauge 25-gauge p value
Total surgical costs  1217.70±205.09 1164.84±178.51 0.351

Staff  199.05±72.23 171.92±62.18 0.194

Materials 788.60±84.35 753.04±35.32 0.0002*

Operating room  291.36±105.71 251.65±91.01 0.194

Epiretinal membranes 358.16±156.58 316.15±142.34 0.381

Staff 145.37±63.55 128.32±57.78 0.381

Operating room 212.79±93.03 187.83±84.57 0.381

*Mann Whitney test.

Table 2: Comparison Costs Between 
Vitrectomy and Surgery Associated with 
Cataract (Euros)

 Vitrectomy  Vitrectomy Combined  p value
  with Cataract
Total surgical costs  1123.00±208.51 1209.32±171.18 0.12

Staff  164.52±75.72 186.35±60.64 0.29

Materials 765.35±85.73 763.31±37.08 0.0000*

Operating room  240.82±110.84 272.78±88.77 0.29

Epiretinal membranes costs 350.21±170.67 317.22±134.72 0.47

Staff 142.14±69.27 128.75±54.68 0.47

Operating room 208.06± 01.40 188.46±80.04 0.47

*Mann Whitney test.
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use 0.2 ml of C3F8 at the end of the procedure. In Spain, short-acting 

gases, especially SF6, are more often used as tamponade agents 

in macular hole surgery. The majority of studies suggest an overall 

beneficial effect of posturing in terms of closure of holes; however, 

there is heterogeneity regarding duration of face-down positioning.  

The evidence for the impact of postoperative face-down positioning  

on the outcome of surgery for macular holes is not conclusive.

Combined procedures consisting of MIVS and phacoemulsification with 

IOL implantation are gaining popularity to avoid a second operation to 

the patient. A phacovitrectomy is mainly indicated in the presence of 

lens opacity and in patients over 60 years. Cataract surgery is usually 

performed by the same vitreoretinal surgeon. The long-term functional 

results are correlated to the integrity of external limiting membrane 

and retinal microstructure.55–58

The management of vitreoretinal interface is more complex, depending 

on the pathogenesis and may take advantage from enzymatic vitreolysis: 

better understanding of the interactions between vitreous gel and retinal 

surface are still needed. The onset and progression of macular epiretinal 

membranes and macular holes vary according to different pathological 

mechanisms. Microglia play a pivotal role: glial cells may change their 

phenotype to antigen presenting cells (APC) under the stimulation of 

inflammatory chemokines and are able to induce a immune-mediated 

waterfall of events that lead to pathological, non-reversible, changes.59–65

Despite the improvements in safety with the new surgical techniques, 

rhegmatogenous retinal detachment secondary to iatrogenic peripheral 

retinal breaks remain a serious postoperative complication, which requires 

additional surgery. Shave vitrectomy under air adjunct to standard core 

vitrectomy has been shown to be a safe technique. In the experience of 

the Ophthalmology Department, Polytechnic University of Marche, Ancona 

a lower incidence of retinal breaks was found in vitrectomy under air 

than in standard vitrectomy (Cesare Mariotti, personal communication). 

Favourable results of the airbag vitrectomy may be related to two main 

advantages offered by the air: better intraoperative visualisation, as under 

air the visual field is wider; safer removal of the vitreous base, as the air 

helps stabilising the retina.

State of Art in Retinal Detachment Surgery –  
Old Debate in the New Era – Buckle or Not? 
It is difficult to answer yes or no, as it really depends on the case.66 

The general impression is that we do increasingly less scleral buckle 

surgery, probably for the following reasons:

1.  young ophthalmologists are not trained in the use of indirect 

ophthalmoscope; and

2.  with the 25-gauge ‘Windows revolution’ a lot of surgeons carry 

out macular surgery and are more confident with the vitreoretinal 

techniques rather than scleral buckle when they need to approach 

retinal detachment surgery (it is similar to developments in the 

cataract surgery field: young surgeons do not have experience 

with extracapsular surgery). We say ‘Windows revolution’ because 

vitreoretinal surgery is more popular and has opened up to more 

surgeons in comparison to the era of scleral buckle surgery, which 

was restricted to few surgeons. 

What about choices and the trends in retinal detachment surgery? A 

common, easy way to classify the retinal detachments phenotypes 

is to follow the European Vitreo-retinal Society (EVRS) indications:67 a) 

simple (50 %) with single tear or limited retinal detachment; b) medium 

complexity retinal detachment (30  % of cases, multiple retinal tears, 

large retinal tears, bullous detachments, proliferative vitreoretinopathy 

[PVR] up to B grade, undetected retinal tears); and c) complicated 

retinal detachments (20 % of cases, recurrent retinal detachment, PVR). 

In our centre, for uncomplicated retinal detachments we use radial 

or circumferential segmental epiretinal implants or scleral buckle 

when vitreous gel is good, otherwise we convert to MIVS. It may be 

reasonable to use buckle without vitrectomy in young phakic patients 

with no posterior vitreous detachment (PVD). We use and recommend 

primary 25-gauge vitrectomy coupled with high-speed platforms as a 

first-line approach in medium complexity retinal detachments according 

to the Scleral buckling vs Primary vitrectomy in Rhegmatogenous  

retinal detachment Study.68,69 However, randomised controlled trials 

(RCTs) and large-scale non-randomised observational studies are needed 

to determine with confidence the value of new high-speed 25-gauge 

vitrectomy. In case of a fresh, macula on, retinal detachment the timing 

for surgery is on the same day of presentation.68

In complicated cases of retinal detachment all surgeons perform 

vitrectomy:70 the evidence for the impact of combined PPV and 

scleral buckle on the outcome of surgery for retinal detachment in 

complex cases according to the EVRS study71–73 or in myopic eyes is 

not conclusive. Retinal detachment recurrences and PVR grade b and  

c cases are still grey zones. The different approaches also mirror different 

epidemiological contexts and organisational (public and private practice) 

settings; for example, in Singapore, vitrectomy is most often combined 

with scleral buckling for the retinal detachment including those  

with single tear, phakic eyes, PVR. (Boon Kwang, Singapore National  

Eye Centre and Singapore Eye Research Institute, January 2013,  

personal communication).

Given that there is a wide spectrum of options for treatment of retinal 

detachment, the surgeons’ experience with the chosen surgical technique 

will be of utmost importance in obtaining the best surgical result. As 

guidelines, they are intended as an additional aid to the surgeon during 

the decision-making process, with the expectation that the final choice will 

still be left to the surgeon’s judgement and past experience.66

A vitrectomy allows to traction exerted by the vitreous on the retina to 

be relieved, internal drainage of subretinal fluid and laser around retinal 

tears. In Spain, SF6 gas is widely used as tamponade agents. In Italy, and 

in our centre, there is more experience with C3F8. Silicone oil tamponade 

is mainly used in retinal detachment cases complicated by PVR.

When it is indicated to perform a vitrectomy in Torino, all cases are 

performed with 25-gauge vitrectomy except for giant retinal tears 

and in high myopia. We do not combine scleral buckle with PPV in the 

management of retinal detachment, especially in high myopia, when we 

are concerned to increase the anteroposterior length. Primary vitrectomy 

has been demonstrated as equally effective to combined PPV and scleral 

buckle in terms of anatomical and functional recovery.71–73 This change in 

paradigm is the current revolution in the field of vitreoretinal surgery in 

the approach to medium complexity and complicated cases. However, 

we lack data on long-term functional and anatomical outcomes. Further, 

we are required to wait for the conclusions of RCTs and prospective 

clinical studies to evaluate the effectiveness of new high-speed 25-gauge 

vitrectomy compared with the combined procedure (high-speed 

25-gauge vitrectomy + scleral buckle) in the management of retinal 

grosso_FINAL.indd   50 15/07/2014   14:56



Recent Advancements in Vitreoretinal Techniques – A Critical Reappraisal

EuRopEAn ophThAlmiC REViEw 51

detachment surgery. We are confident with these parameters when 

we use the 25-gauge parameters coupled with the CONSTELLATION 

platform: cutting speed of 5,000 cuts per minute, infusion pressure of 

35 mmHg and aspiration pressure of 650 mmHg. We recently had the 

opportunity to use the Enhanced Visual Acuity (EVA®) System by D.O.R.C 

(Kertweg, the Netherlands). We perform a full vitrectomy with BIOM® 

system (Oculus, Wetzlar, Germany) or RESIGHT 500 Fundus Viewing 

System (Carl Zeiss Meditec, Dublin, California, US).

The main difference when we compare preferred practice patterns 

between Spain and Italy is that in Spain a combined procedure 

consisting of vitrectomy and encircling band is performed by many 

surgeons in cases of recurrences, PVR and in young patients. In Italy, 

the trend is towards primary vitrectomy as the technique of choice  

in the management of recurrent retinal detachment.

In terms of the debate ‘small gauge, better results’ it really depends on 

the surgeon’s experience, learning curve and the availability of high-tech,  

expensive vitrectomy platforms (such as CONSTELLATION, EVA and 

Stellaris). For example, in Italy some regions close to Austria and 

Switzerland use 23-gauge more commonly than 25-gauge for geo-political 

reasons (the D.O.R.C and Hoertli headquarters are close to Italy).

Overall, the use of buckles are decreasing worldwide and we believe 

that one day we will find the characteristics of the retinal detachments 

where vitrectomy alone will be as safe as, for example combined 

vitrectomy and scleral buckle, or we will be able to ensure we find all 

the breaks with perfect view of the posterior border of vitreous base, 

and perhaps other type of vitreous cutting, safer than the mechanical 

type (guillottine-like) we use now will be available.

In conclusion, surgical management of primary retinal detachment has 

changed greatly in 20  years. However, success rates have changed 

little, despite availability of differing surgical techniques.74

Conclusion
In the era of the ‘Windows revolution’ small-gauge surgery has been 

opened up to an increased number of surgeons; however, we believe 

that our surgical art should not be democratised. On the contrary, we 

believe that it is of public interest, to make it ‘aristocratic’, that is, to 

improve the quality of its practitioners. It is mandatory that the surgeon, 

because of his or her difficult mission, should have complete scientific 

and moral independence.75 The human component is of fundamental 

importance because surgical strategy gains diffusion depending on the 

surgeon’s personality and wisdom.44–76 In any event, the best technique 

is the one that works best in each practitioner’s hands.

We should always bear in mind the ‘neminem laedere’ principle: in 

surgery, the rationale is to use the least invasive technique with the 

same anatomical and functional results. ‘When in doubt, don’t.’ n
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