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Proper illumination of the surgical site is a must in 
vitreoretinal surgery. Therefore, the development of 

the first endoillumination probe revolutionized vitre-
oretinal surgery around forty years ago [1]. Since then, 
many developments have been achieved in both vitreo-
retinal surgery illumination systems and instruments. 

Subsequently, the surgical outcome has become better 
and better over time [2].

Patients with proliferative vitreoretinopathy (PVR) 
are especially challenging cases and it is very hard to 
manage these cases with standard approaches. The de-
velopment of chandelier light systems allowed biman-

ABSTRACT
OBJECTIVE: The present study aims to describe a novel, low-cost, transconjunctival sutureless bimanual vitrectomy illumi-
nation approach and evaluate its surgical outcome.

METHODS: Thirty-six eyes of 36 patients who underwent pars plana vitrectomy with the above-mentioned technique were 
included in this study. Four trocars were placed in superotemporal, inferotemporal, inferonasal and superonasal quadrants. A 
piece (23 mm) was cut from 30G intravenous cannula and a 30 mm endoillumination probe was placed inside this sleeve. This 
design limited the entry of the light probe into the vitreous cavity to 7 mm and provided a safe illumination by the assistant 
without the risk of damaging the retinal tissue.

RESULTS: Thirty-six eyes of 36 patients were included (24 male, 12 female, mean age: 58.4±14.3 years) in this study. Thirty 
patients had rhegmatogenous retinal detachment (six of these patients with coexisting choroidal detachment), four patients 
had diabetic tractional retinal detachment, one patient had a nucleus drop and one patient had an intraocular foreign body. 
The mean follow-up time after pars plana vitrectomy (PPV) was 5.05±4.4 months. LogMAR best-corrected visual acuity im-
proved significantly after PPV (p<0.001). Postoperative complications included recurrent detachment in two eyes, hypotony 
in one eye and endophthalmitis in one eye. The transient rise in intraocular pressure was observed in 19 patients, but there 
was no significant difference between the preoperative and postoperative mean IOP in the long term follow-up.

CONCLUSION: This bimanual vitrectomy system provided favorable outcomes without increasing the cost of standard PPV. 
The advantage of this system over the chandelier illumination include the reduction in glare, the possibility to change the 
direction of the light during the surgery to better illuminate the surgical site and the lower cost. This approach can be used 
in any vitrectomy system (20G, 23G, 25G, and 27G) by changing the size of the IV cannula.
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ual surgery in these cases, which made peeling of sticky 
tractional membranes relatively easier and contributed 
to the improvement of surgical outcomes in these cases 
[3]. Chandelier illumination systems can also be useful 
in other surgeries, such as scleral buckle surgery, cataract 
surgery of patients with corneal haze or intense vitreous 
hemorrhage [4–6]. There are three important limitations 
regarding the use of chandelier illumination systems. 
First, the system is relatively expensive. Thus, it cannot 
be used easily in low resource environments, such as in 
developing countries [2, 3, 7, 8]. The second disadvan-
tage of this system is the fixed location, which limits its 
success in the visualization of the retina. In the chande-
lier illumination system, the light source is not sheathed 
and therefore, glare is also an important problem impair-
ing the visualization of the retina.

We developed a new illumination approach for biman-
ual vitrectomy to overcome the above-mentioned prob-
lems. In our four-port bimanual vitrectomy illumination 
system, we first insert a trocar in all four quadrants. We 
produce sleeves from the intravenous cannula and insert 
sheathed illumination probes into it. The sleeves limit 
the movement of the illumination probe into the vitre-
ous cavity to 2 mm and the assistant can illuminate the 
surgical site safely by directing this light source trough 
any of the four vitrectomy ports. The present study aims 
to define this novel illumination approach for bimanual 
vitrectomy and share the results of surgeries performed 
with this technique.

MATERIALS AND METHODS

The records of thirty-six eyes of 36 patients, who had 
bimanual vitrectomy with the above-mentioned low-
cost, four-port vitreoretinal surgery illumination system 
between the years of 2016 and 2018, were retrospectively 
studied. This study was approved by the local institu-
tional ethics committee (document no: 2019/0027, date: 
06.02.2019). All of the patients had a detailed ophthal-
mologic examination, including evaluation of best-cor-
rected visual acuity (BCVA), slit-lamp examination, in-
traocular pressure (IOP) measurement with Goldmann 
applanation tonometry, and dilated fundus examination 
with indirect ophthalmoscopy.

The illumination system consisted of a trocar, an in-
travenous cannula and an endoillumination probe with 
beveled sheath design (Fig. 1). We shortened the length 
of the intravenous cannula to 23 mm. The length of the 
endoillumination probe was 30 mm (Alcon, Irvine, CA, 

USA). Therefore, 7 mm of the endoillumination probe 
was exposed and 5 mm of it remained within the tro-
car. As a result, only 2 mm of the endoillumination probe 
could be inserted into the vitreous cavity to provide illu-
mination for bimanual vitrectomy. Because the intraoc-
ular segment of the illumination probe was too short to 
damage the retinal tissue, the probe could be directed 
safely by the assistant during the surgery. This endoillu-
mination system provided adequate illumination for pars 
plana vitrectomy and the beveled sheath design prevented 
glare very effectively when the light is directed posteriorly.

During the surgery, four 23G trocars were inserted 
transconjunctivally at four quadrants. Any of the four 
trocars could be used for infusion or illumination during 
the surgery. This flexibility in changing the position of 
the instruments was also an advantage for the surgeon in 
challenging cases. The illumination probe was directed 
to the surgical site by the assistant while the surgeon per-
formed bimanual vitrectomy (Fig. 2). It was also possible 
for the surgeon to perform scleral indentation and vitrec-
tomy or endolaser treatment at the same time, which was 
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Figure 1. The preparation of the low-cost, bimanual pars 
plana vitrectomy illumination system. (A) The instruments 
needed for the system are displayed: A sheathed endoillu-
mination probe, a vitrectomy trocar, an intravenous cannula 
at the same lumen size with the vitrectomy system (e.g., 
23G, 25G, 27G) (B) The tip of the intravenous cannula 
is shortened to a size 7 mm shorter than the illumination 
probe. Here, the length of the illumination probe was 30 
mm, the length of the sheath was 23 mm and the length 
of the trocar was around 5 mm with its tip. (C) The illu-
mination system is seen from the side. Around 2 mm of 
the illumination probe is exposed inside the eye (outside 
the trocar), and the risk of ocular trauma is minimal, even 
when it is manipulated by a relatively inexperienced assis-
tant during surgery.
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a very good advantage during cases that needed extensive 
vitreous base shaving. In nucleus drop cases, the nucleus 
was fragmented with any instrument other than the en-
doillumination probe, which also prevented the loss of 
illumination during the nucleus segmentation phase of 
the surgery. In cases with intraocular foreign bodies, the 
foreign body could be held bimanually by the surgeon, 
and the removal was relatively easier. In patients with 
choroidal detachment, one of the four trocars could be 
initially used for the drainage of the suprachoroidal fluid 
while remaining trocars were sufficient for a regular PPV.

Statistical Analysis
The data were analyzed using IBM SPSS software v21.0 
for Mac (IBM Corp., Chicago, IL, USA). The distri-
bution of the data was determined with Kolmogarov – 

Smirnov test. Data were presented as mean±SD. Preop-
erative and postoperative findings were compared with 
repeated samples t-test. Snellen visual acuities were con-
verted to LogMAR before statistical comparisons.

RESULTS

Thirty-six eyes of 36 patients (24 male, 12 female, mean 
age: 58.4±14.3 years) who underwent PPV studied. 
The most common pathology was rhegmatogenous 
retinal detachment (n=30) and six of them had coex-
isting choroidal detachment. Mean follow-up time was 
5.05±4.4 months. The baseline characteristics of the pa-
tients are described in detail in Table 1. Snellen best-cor-
rected visual acuity (BCVA) improved significantly after 
PPV (0.34±0.49 vs.0.065±0.1, p<0.001).

Complications included recurrent retinal detachment 
due to proliferative vitreoretinopathy (PVR) in two eyes, 
hypotony in one eye and endophthalmitis in one eye. 
The patients who had recurrent retinal detachment de-
veloped new retinal tears in the peripheral retina due to 
PVR. These eyes were operated again, subretinal fluid 
was drained through the retinal tear and laser retinopexy 
was performed around the retinal break. A patient 
with massive suprachoroidal hemorrhage secondary to 
trauma developed ocular hypotony during the postop-
erative follow-up. There was only one case of postopera-
tive endophthalmitis, which could be treated successfully 
with a single intravitreal antibiotic injection (mg/0.1 
ml vancomycin and mg/1 ml ceftazidime). There was 
a transient rise in intraocular pressure in 19 patients 
during the postoperative 24 hours. However, there was 
no significant difference between the preoperative and 

Figure 2. Clinical images demonstrating the use of the low-
cost, bimanual pars plana vitrectomy illumination system. 
(A) Four trocars are inserted through the scleral tissue in 
a manner similar to a regular pars plana vitrectomy tro-
car placement. (B) The assistant could safely direct the 
illumination probe to the surgical site, when the surgeon 
performed bimanual membrane peeling. (C) The surgeon 
could perform indentation and peripheral vitreous shaving 
with both hands, while the assistant illuminated the sur-
gical site. (D) The clinical image of the surgery from the 
operating microscope. The sheathed illumination probe can 
be seen in the inferotemporal sclerotomy site, and the in-
struments for bimanual vitrectomy are inserted from the su-
perotemporal and superonasal sclerotomies. The position of 
the tools and illumination probes can be freely switched dur-
ing the surgery to provide easier access to the surgical site.

A
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  n % Mean±SD

Mean age (years±SD)   58.4±14.3
Mean follow-up time (months±SD)   5.05±4.4
Gender (m:f) 24:12
Diagnosis
 Rhegmatogenous retinal detachment 30 83.33
 Diabetic tractional retinal detachment 4 11.11
 Nucleus drop 1 2.77
 Intraocular foreign body 1 2.77

SD: Standard deviation; m: Male; f: Female.

Table 1. Baseline clinical characteristics of the patients
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postoperative IOP values during long term follow-up. 
(13.5±2.35 vs. 13.9±3.7 mmHg, p=0.53). None of the 
above-mentioned complications were related to the pre-
ferred illumination system.

DISCUSSION

The chandelier illumination system is an essential tool 
for current bimanual vitreoretinal surgery. This system 
provides panoramic illumination to facilitate better vi-
sualization of the surgical site. However, this illumina-
tion pattern also causes glare, especially after the fluid-
air exchange, and laser photocoagulation is especially 
harder with this system. Our system uses regular beveled 
illumination probes. Different from the chandelier sys-
tem, in our illumination system, glare is very rare as the 
beveled design of the probe prevents light scattering. The 
reduction in glare facilitates many stages of surgery, in-
cluding laser photocoagulation and vitreous base shaving 
and reduces surgical time, according to our observations. 
Beveled probes illuminate retinal tissue locally and also 
enhance depth perception. Enhanced depth perception 
facilitates dissection of epiretinal membranes and the 
risk of retinal damage might be reduced during mem-
brane dissection.

Many surgeons use endoillumination probe for chop-
ping the dropped nucleus fragment, but visualization of 
the posterior segment is impaired during this maneu-
ver and it has the potential to cause iatrogenic retinal 
damage. In our bimanual surgery system, chopping can 
be performed with a second instrument that is inserted 
through the fourth trocar. In patients with intraocular 
foreign bodies, the hardest and most challenging step is 
to hold the foreign body without causing new damage 
in the retinal tissue. The enhanced depth perception in 
our system also facilitated the safer removal of intraocu-
lar foreign bodies. The presence of a fourth trocar is also 
useful in patients with choroidal detachment with supra-
choroidal hemorrhage/fluid accumulation. This supra-
choroidal fluid can be drained through the fourth trocar, 
while the instrument inserted through the other trocars 
can be used to continue regular vitrectomy.

In chandelier illumination systems, the probe needs to 
be fixated in the scleral tissue trough one or two incisions 
according to the design of the system and these sclero-
tomies can only be used for illumination [7, 9]. However, 
our system needs only one additional sclerotomy, and 
this port provides more flexibility during the surgery by 
allowing the insertion of different surgical instruments. 

Our system can be used in any size of vitrectomy system 
(20G, 23G, 25G and 27G) and does not require any ad-
ditional instrument for fixation.

The commercially available chandelier systems are 
generally inserted at the beginning of the surgery, al-
though they are only needed for the bimanual part of the 
surgery [10]. Therefore, the surgeon suffers from the loss 
of comfort due to the presence of one or two extra cables 
during most parts of the surgery, when they are actually 
not needed. These cables restrict access to the surgical 
area, can hook the surgical instruments and can even be 
accidentally removed or displaced by an unwanted ma-
neuver of the surgeon [11]. When these light fibers are 
removed accidentally, it is very hard to find the sclero-
tomy under the conjunctiva, especially in the presence 
of chemosis or subconjunctival hemorrhage [3]. Many 
different chandelier systems are developed to overcome 
the above-mentioned problems, but they are expensive 
and their fixation systems are inconvenient and time-
consuming [11, 12].

Chandelier light systems are inserted with a two-
step technique. After the formation of the sclerotomy 
with the specific needle, there is always a risk of sub-
conjunctival hemorrhage and loss of the visualization 
of the sclerotomy site. In this case, the surgeon needs 
to dissect the conjunctiva and search for the sclerotomy 
site, which prolongs surgical time and increases surgical 
trauma [12]. Our system can be inserted with a single-
step approach, as in a regular trocar insertion, without 
the above-mentioned problems. The tip of the chan-
delier light fibers can be coated with hemorrhage dur-
ing surgery and the cleaning of these tips are relatively 
hard and time-consuming as they are fixated within the 
scleral tissue [8]. In our system, the endoillumination 
probe can be freely removed and cleaned as in a regular 
vitrectomy case. 

Regular chandelier probes were reported to cause scle-
ral thermal injury in a case because the heat of the light 
probe increases excessively during the fluid-air exchange. 
Some surgeons suggest the use of the regular chande-
lier light probes with a cannula to serve as a sheath and 
avoid thermal injury [10]. Chandelier light systems are 
especially needed in cases that need bimanual vitrectomy 
and extensive peripheral laser retinopexy under air [13]. 
Therefore, the risk of scleral thermal injury is increased. 
In the current study, the use of the endoillumination 
probe is quite similar to regular vitrectomy cases and 
does not increase the risk of thermal damage.
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The illumination probes need to be kept at a cer-
tain distance from the retinal tissue, and the exposure 
time should be short to prevent phototoxic damage [8, 
13]. Therefore, continuous illumination of the retinal 
tissue is an unwanted illumination approach. Contrary 
to chandelier systems, the light probe illuminates only 
the surgical site instead of the entire retina. The direc-
tion of the probe can be safely changed by the assistant 
due to limited insertion length of the probe, and the 
probe cannot be too close to the retinal tissue, which 
prevents the risk of both mechanical and phototoxic 
damage. Further studies are needed to better document 
the advantages and disadvantages of this illumination 
approach.
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