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Summary: We evaluated the clinical outcomes for ophthalmic endoscope-assisted vitrectomy 

in consecutive patients with uncomplicated rhegmatogenous retinal detachment (RRD). The 

primary success rate was 98.4% (125/127) without performing a posterior drainage retinotomy 

or using perfluorocarbon liquids (PFCL) for subretinal fluid drainage.

Purpose: To investigate the clinical outcomes of endoscope-assisted vitrectomy in patients 

with uncomplicated RRD.

Methods: We examined 127 eyes from consecutive patients who underwent repair of RRD 

by 23- or 25-gauge endoscope-assisted vitrectomy, with a minimum follow-up of 3 months. 

Eyes with the following criteria were excluded: Giant retinal tears, grade C proliferative vitreo-

retinopathy, dense vitreous hemorrhage, retinal detachment secondary to other ocular diseases, 

and prior retinal or vitreous surgery. All cases underwent subretinal fluid drainage, endolaser 

photocoagulation and fundus inspection were performed under ophthalmic endoscopic observa-

tion. Success rate, visual acuity, surgery time and complications were evaluated.

Results: Primary and final success rate was 98.4% (125/127) and 100% (127/127), respectively, 

Surgery time was 59.6±26.3 minutes. The best-corrected visual acuity significantly improved 

from 20/100 to 20/20 (P,0.0001). There were 2 cases (1.6%) of creation of a peripheral drainage 

retinotomy and 4 cases (3.1%) of using PFCL to suppress movement of the detached retina, but 

there were no cases of creation of a posterior drainage retinotomy or using PFCL for subretinal 

fluid drainage. There was 1 case of presumed endophthalmitis after surgery. There were 12 

hypotonous cases at postoperative day 1 and one of them needed additional scleral sutures at 

postoperative day 4 for prolonged hypotony.

Conclusion: The present study demonstrated the efficacy of endoscope-assisted vitrectomy for 

patients with uncomplicated RRD. To perform endoscope-assisted vitrectomy safely, sufficient 

closure of sclerotomies is necessary at the end of surgery.

Keywords: endoscope-assisted vitrectomy, endoscopic vitrectomy, ophthalmic endoscope, 

retinal detachment, rhegmatogenous retinal detachment

Introduction
Rhegmatogenous retinal detachment (RRD) is a potentially blinding ocular disease that 

occurs in 6.3 to 17.9 per 100,000, with the highest incidence found in patients between 

60 and 69 years of age.1 Treatment of RRD has been performed mainly by scleral 

buckling surgery and pars plana vitrectomy (PPV) with or without scleral buckling. 

Owing to technological advances of new microsurgical instruments, intraocular 

observational systems, perfluorocarbon liquids (PFCL), directional endolasers and 

silicone oil, the repair rate by PPV has improved while complications have decreased.2,3 
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There also has been a trend away from traditional buckling 

surgery to PPV.2–8 

Among the intraocular observational systems, the wide-

angle viewing system has the advantages of a panoramic and 

high-resolution view,9–11 and it has become a popular and stan-

dard system with PPV for RRD.12–15 On the other hand, the 

ophthalmic endoscope has the advantage of observation 

throughout the fundus without being influenced by anterior 

segment conditions. Several references showed its usefulness 

in complicated cases in which intraocular observation was 

difficult due to ocular trauma,16–18 corneal opacities,18–20 small 

pupil21 and endophthalmitis.20,22 However, there is a paucity 

of data regarding endoscope-assisted vitrectomy in uncom-

plicated RRD cases. Sonoda et al reported the usefulness of 

endoscope-assisted vitrectomy in uncomplicated RRD cases 

in a small number of cases.23 

The aim of the present study is to investigate the clinical 

outcomes of endoscope-assisted vitrectomy, including the 

success rate and complications in .100 cases with uncom-

plicated RRD.

Materials and methods
Patients
We retrospectively reviewed 127 cases from 127 consecu-

tive patients (44 women, 83 men) who underwent repair of 

RRD using either 23- or 25-gauge PPV with ophthalmic 

endoscope at the Japan Community Healthcare Organiza-

tion Chukyo Hospital between January 2014 and May 2015, 

with a minimum follow-up of 3 months. Exclusion criteria 

were as follows: eyes with macular hole, giant retinal tears 

of .90  degrees, grade C proliferative vitreoretinopathy 

(PVR), dense vitreous hemorrhage that precluded the 

assessment of retinal breaks and retinal detachment (RD) 

preoperatively, and RD secondary to diabetic retinopathy, 

familial exudative vitreoretinopathy, retinal vein occlusion, 

atopic dermatitis or uveitis, previous vitreoretinal surgery, 

or a history of previous RD surgery.

The protocol of this retrospective study was approved by 

the Institutional Review Board of Japan Community Health-

care Organization Chukyo Hospital and was conducted in 

accordance with ethical standards as stipulated in the 1989 

Declaration of Helsinki guidelines. Written informed consent 

was obtained from all participants and all data were coded 

prior to statistical analysis.

Surgical technique
All surgeries were performed by 6 surgeons. All surgical 

procedures were performed with topical anesthetic eye drops, 

and sub-Tenon’s anesthesia. First, standard phacoemulsifi-

cation and aspiration with/without intraocular lens (IOL) 

implantation were performed if the patient’s fundus visu-

alization was poor due to cataract. All patients underwent 

standard 3-port 23- or 25-gauge PPV using a Constellation 

Vision System (Alcon, Fort Worth, TX, USA) with Resight® 

700 fundus viewing system (Carl Zeiss Meditec AG, Jena, 

Germany). All eyes underwent a core vitrectomy and periph-

eral vitreous dissection. Then an ophthalmic endoscope 

(FiberTech, Tokyo, Japan) and a backflush needle with a 

silicone tip were inserted. An FT-203F or FC-304/FL-301 

(FiberTech) was used as the imaging system (camera and 

light source) of an ophthalmic endoscope. Before perform-

ing subretinal fluid drainage, the patient’s head position was 

turned to the place where the primary retinal breaks were 

placed at the lowest part of the eyeball. Subretinal fluid was 

drained through the primary retinal breaks during fluid-air 

exchange (Figure 1). After sufficient drainage of subretinal 

fluid, endolaser photocoagulation was performed at the 

edge of the retinal breaks (Figure 2A and B). Prophylactic 

Figure 1 Procedure of ophthalmic endoscope-guided subretinal fluid drainage in pars plana vitrectomy for RRD.
Notes: (A) First, the patient’s head is moved toward the position where the primary retinal break is located at the lowest level. In this position, subretinal fluid can easily 
come out from the retinal break into the vitreous space. (B) We mainly inserted the buckflash needle with a silicone tip (a) from the higher positioned port and the 
ophthalmic endoscopic probe (b) from the lower positioned port. But we used these instruments oppositely depending on the case or situation.
Abbreviation: RRD, rhegmatogenous retinal detachment.
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360-degree endolaser photocoagulation was not performed. 

Then the entire fundus was inspected under endoscopic guid-

ance for any additional retinal tears, which were treated as 

needed with endolaser (Figure 2C and D). Subretinal fluid 

drainage, endolaser photocoagulation and fundus inspection 

were performed under ophthalmic endoscopic observation 

in all cases. Then the vitreous cavity was filled with either 

air, 20% Sulfur Hexa-fluoride (SF6) gas or silicone oil 

(SILIKON® 1000 Oil; Alcon). Silicone oil was mainly used 

for patients who could not reliably maintain prone position-

ing. At the end of surgery, the cannulas were removed, 

and the sclerotomies were closed with 8-0 polyglactin 910 

(Vicryl®; Ethicon, Somerville, NJ, USA) sutures as needed. 

Patients were instructed to position either facedown or one 

side down for 3 to 7 days. In this study, there were no cases 

of cryopexy instead of endolaser photocoagulation or com-

bined with scleral buckling.

Patient outcomes
Primary and final reattachment success rates were evalu-

ated at 3 months after surgery. For eyes that were injected 

with silicone oil at the initial vitrectomy, reattachment 

was evaluated 3 months after silicone oil removal. Use 

of PFCL and creation of drainage retinotomy were also 

evaluated. Postoperative visual acuity was evaluated at 

the patient’s final visit, surgical time and complications 

were recorded. In addition, we also compared the success 

rate, surgical time and complications between the 23- and 

25-gauge groups.

Statistical analysis
Statistical analysis was performed using GraphPad Prism 

(GraphPad Software, San Diego, CA, USA). Wilcoxon 

signed-rank test and Fisher’s exact test were used for 

statistical analysis. A P-value of ,0.05 (P,0.05) was con-

sidered statistically significant.

Results
Table 1 summarizes patient demographic information. 

The study included 127 eyes of 127 patients (83 men and 

44 women), with a mean age of 57.8±11.0 years (range 

35–80 years). The lens status was phakic in 93 eyes and 

pseudophakic in 34 eyes. The macular status was macula on 

(75 eyes) and macula off (52 eyes). Quadrants of RD were 

Figure 2 Representative images under the 25-gauge ophthalmic endoscope.
Notes: (A) Subretinal fluid drainage was performed through a primary retinal break during fluid–air exchange. (B) Endolaser photocoagulation was performed around 
the primary retinal break. (C) Small retinal tear was found at peripheral retina (arrow) during fundus inspection under the air condition. (D) Performing endolaser 
photocoagulation around the small retinal tear.
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15 eyes with 1 quadrant, 65 eyes with 2 quadrants, 39 eyes 

with 3 quadrants and 8 eyes with 4 quadrants (including 

total RD). In this study, 50 of 127 eyes (39.4%) underwent 

scleral indentation at the time of peripheral vitrectomy, and 

77 of 127 eyes (60.6%) had peripheral vitrectomy under 

ophthalmic endoscopic guidance without scleral indentation. 

The surgical method for cutting peripheral vitrectomy was 

decided by the surgeon in each case. 4 cases (3.1%) required 

PFCL to suppress movement of the detached retina during 

vitrectomy. 2 cases (1.6%) required a peripheral drainage 

retinotomy because the primary retinal breaks were too small 

for subretinal fluid drainage. As for tamponade, air was used 

in 53 eyes, SF6 gas in 71 eyes and silicone oil in 3 eyes of 

patients who could not keep head position after surgery 

because of old age or lumbago. Silicone oil was removed 

within 3 months. Twenty-nine eyes (22.8%) needed scleral 

sutures at the end of surgery. Ninety-three eyes (73.2%) 

and 34 eyes (26.8%) underwent vitrectomy in the 23- and 

25-gauge group, respectively.

Anatomical outcomes
Primary success rate was 98.4% (125/127) and final success 

rate was 100% (127/127). Two patients required reopera-

tion after initial surgery. In 1 case, the retina was attached 

after the initial vitrectomy but redetachment occurred 1 

month later. The reason for redetachment was suspected to 

be reopening of the primary retinal tear by residual vitre-

ous traction. We thus performed a 23-gauge endoscopic 

re-vitrectomy, cut the remaining vitreous as much as pos-

sible, drained subretinal fluid, added photocoagulation, and 

filled the eye with SF6 gas, resulting in final repair of the 

RD. In the second case, a small amount of subretinal fluid 

remained soon after initial vitrectomy, although the primary 

original retinal tear was closed. However, subretinal fluid 

increased and the RD worsened, so we performed 23-gauge 

endoscopic re-vitrectomy at 3 weeks after initial vitrectomy. 

During surgery, we found a small retinal tear in the inferior 

peripheral retina. Then we drained the subretinal fluid com-

pletely through it, added photocoagulation, and filled with 

SF6 gas; after secondary surgery, RD was also repaired in 

this case. As shown in Table 2, these 2 cases were treated 

with 23-gauge vitrectomy, but there was no significant dif-

ference in primary success rate between 23- and 25-gauge 

groups (P=1.0).

Visual function
The mean best-corrected visual acuity (BCVA) significantly 

improved after surgery; in the total group from 20/100 to 

20/20 (P,0.0001), in the macular on group from 20/30 to 

20/20 (P,0.0001) and in the macular off group from 20/310 

to 20/30 (P,0.0001) (Table 3).

Table 1 Characteristics of 127 eyes of 127 patients who 
underwent endoscope-assisted vitrectomy

Age (years)
Mean ± SD
Range

57.8±11.0
35–80

Gender, n (%)
Male 83 (65.4)
Female 44 (34.6)
Lens status, n (%)
Phakia 93 (73.2)
IOL 34 (26.8)
Macular status, n (%)
On 75 (59.1)
Off 52 (40.9)
Quadrants of RD, n (%)
1 15 (11.8)
2 65 (51.2)
3 39 (30.7)
4 (including total RD) 8 (6.3)
Scleral indentation, n (%)
Yes 50 (39.4)
No 77 (60.6)
Perfluorocarbon, n (%)
Yes 4 (3.1)
No 123 (96.9)
Creation of drainage retinotomy, n (%)
Yes 2 (1.6)
No 125 (98.4)
Materials for tamponade, n (%)
Air 53 (41.7)
SF6 71 (55.9)
Silicone oil 3 (2.4)
Scleral suture, n (%) 
Yes 29 (22.8)
No 98 (77.2)
Gauge, n (%)
23-gauge 93 (73.2)
25-gauge 34 (26.8)

Abbreviations: IOL, intraocular lens; RD, retinal detachment; SF6, sulfur hexa-
fluoride.

Table 2 Overall and comparison of postoperative success rates between 23- and 25-gauge group

Total, n (%) 23-gauge, n (%) 25-gauge, n (%) P*

Primary success rate 125/127 (98.4) 91/93 (97.8) 34/34 (100) 1.0
Final success rate 127/127 (100) 93/93 (100) 34/34 (100) –

Note: *Fisher’s exact test.
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Surgical time
Mean surgical time was 59.6±26.3 minutes for all cases. 

60.5±25.6 minutes and 57.1±28.5 minutes for the 23- and 

25-gauge group, respectively. There were no significant 

differences between the 2 groups (P=0.40). In this study, 

4 methods of surgery were performed: 1) vitrectomy with 

phacoemulsification and IOL implantation, 2) vitrectomy with 

phacoemulsification, 3) vitrectomy for IOL patients, and 4) 

lens sparing vitrectomy. For all 4 surgical methods, there were 

no significant differences in surgery times between 23- and 

25-gauge groups (P=0.77, 0.53, 0.73 and 0.83) (Table 4).

Complications
Table 5 shows a summary of intraoperative and postoperative 

complications. There were no cases showing severe intraop-

erative vitreous hemorrhage or choroidal detachment in this 

study. However, there was 1 case in which the crystalline 

lens developed a faint local opacity after surgery, prob-

ably due to instrument touch; in this case, cataract surgery 

was not performed because final BCVA was fairly good 

(20/25). There was 1 case of dense vitreous hemorrhage 

postoperatively, but it spontaneously cleared and disappeared 

completely at postoperative day 16, and the final BCVA was 

20/30. We observed 1 case of presumed endophthalmitis after 

surgery. In that case, vitrectomy with phacoemulsification 

and IOL implantation were performed as the initial surgical 

intervention. Slight inflammation in the anterior chamber was 

noted at postoperative day 1, but the inflammation got worse 

with progressive fibrin formation in the anterior chamber up 

to day 5. As we suspected postoperative endophthalmitis, we 

performed 23-gauge endoscopic re-vitrectomy on that day. 

The IOL was removed and a silicone oil tamponade was 

performed, but RD was not found during surgery. Bacterial 

and fungal cultures of the IOL and vitreous were negative. 

The inflammation then gradually subsided, and we performed 

silicone oil removal and IOL implantation 2 months later. 

One year after initial surgery, the final BCVA was 20/20. 

There were 12 hypotonous cases (equal or ,5 mmHg) at 

postoperative day 1 in this study, 11 in the 23-gauge group 

and 1 in the 25-gauge group. At postoperative day 3, there 

were 3 hypotonous cases, 2 in the 23-gauge group and 1 in 

the 25-gauge group. One case in the 23-gauge group showed 

sustained hypotony at day 4 due to leakage from the scle-

rotomy site for infusion port, which responded to suturing. 

Except for this case, all patients spontaneously returned to 

normal IOP, and no cases showed choroidal detachment. 

There were no significant differences in the incidence rates 

of hypotony at postoperative day 1 and 3 between the 23- and 

25-gauge groups (P=0.18 and 1.0, respectively).

Discussion
In the present study, we investigated the clinical out-

comes of endoscope-assisted vitrectomy for patients with 

uncomplicated RRD. The primary success rate was 98.4% 

(125/127), consistent with other case studies of small-gauge 

vitrectomy.14,15,24,25 In these previous studies, a posterior 

drainage retinotomy was performed or PFCL was used for 

subretinal fluid drainage. The retinotomy could lead to intra-

operative bleeding, secondary PVR26,27 and postoperative loss 

of visual field.26 PFCL may be toxic to the photoreceptors, 

the retinal pigment epithelium (RPE) and the cornea,28,29 and 

occasionally can be displaced subretinally.30 Moreover, sub-

foveal PFCL retention has been reported to be associated with 

poor visual outcome because of its potential toxicity.28,31

One of the advantages in endoscope-assisted vitrectomy 

is that it enables us to perform subretinal fluid drainage 

Table 3 Visual acuity outcomes

Preoperative  
BCVA, (logMAR)

Postoperative 
BCVA, (logMAR)

P*

Macular on 20/30 (0.16) 20/20 (−0.02) ,0.0001
Macular off 20/310 (1.19) 20/30 (0.18) ,0.0001
Total 20/100 (0.66) 20/20 (0.05) ,0.0001

Notes: *Wilcoxon signed-rank test. Visual acuity values are shown as Snellen visual 
acuity.
Abbreviations: BCVA, best-corrected visual acuity; logMAR, logarithm of the 
minimum angle of resolution.

Table 4 Comparison of surgical time between 23- and 25-gauge group in different surgical procedures

Surgical methods Overall  
min, mean ± SD (n)

23-gauge  
min, mean ± SD (n)

25-gauge  
min, mean ± SD (n)

P*

P + I + V 59.3±24.4 (32) 59.7±23.7 (23) 58.2±27.7 (9) 0.77
P + V 67.5±26.9 (30) 67.0±27.3 (27) 72.3±26.7 (3) 0.53
V (for IOL patients) 61.2±27.5 (34) 62.7±26.2 (25) 57.1±32.4 (9) 0.73
V (lens sparing) 50.6±24.8 (31) 49.1±22.4 (18) 52.8±28.7 (13) 0.83
Total 59.6±26.3 (127) 60.5±25.6 (93) 57.1±28.5 (34) 0.40

Note: *Wilcoxon signed-rank test.
Abbreviations: SD, standard deviation; P, phacoemulsification and aspiration; I, intraocular lens implantation; V, vitrectomy; IOL, intraocular lens. 
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through the primary retinal breaks by tilting the patient’s head 

position, without creating a posterior drainage retinotomy or 

using PFCL. In our study, there were only 2 cases in which 

we created a drainage retinotomy because the primary retinal 

tears were too small for subretinal fluid drainage, and even in 

such cases we could not need to create it at posterior retina 

but peripheral retina, so that these 2 patients did not have any 

complications, including visual field defects. There were a 

few patients (4 out of 127 eyes) for whom PFCL was used 

during surgery; in all these cases, we used PFCL only to 

suppress movement of the detached retina during vitrectomy 

not to drain subretinal fluid, and there was no PFCL reten-

tion afterward. In a few cases, the viscous subretinal fluid 

could not be drained completely due to old RRD, we realized 

that use of ophthalmic endoscope contributed to complete 

drainage of the subretinal fluid by changing the position of 

the patient’s head without performing a posterior drainage 

retinotomy or using PFCL. There are several reports that 

incomplete drainage of subretinal fluid does not influence 

the anatomical success rate.32–34 On the other hand, there are 

other reports that subretinal fluid could cause an inflammatory 

reaction and cause proliferation of the retinal glial and RPE 

cells,35,36 which may lead to the onset of epiretinal membrane 

and PVR, and persistent metamorphopsia after surgery.37

Another advantage of endoscope-assisted vitrectomy is 

elimination of overlooked retinal breaks regardless of ante-

rior segment conditions. Although corneal haziness and/or a 

droplet on the IOL may occur during surgery, the ophthalmic 

endoscope can still observe the fundus clearly. The resolu-

tion of ophthalmic endoscopic images is less than that of 

microscopic images, but is compensated by the magnifica-

tion achieved by bringing the endoscopic probe close to the 

retina. In addition, the image quality is stable even under air. 

For these reasons, we believe that an ophthalmic endoscope 

enables the discovery of the small retinal tears or holes that 

can hardly be detected by microscopic observation after 

air/gas exchange. These advantages of endoscope-assisted 

vitrectomy may have contributed to the favorable success 

rates in the present study.

In this study, we also evaluated the outcome between 

23- and 25-gauge groups. Although the 25-gauge system had 

less device rigidity and less image quality than the 23-gauge 

system, the 25-gauge group achieved a success rate equal 

to or higher than that of the 23-gauge group. Surgery time 

in the 2 groups was not significantly different. Generally, 

vitrectomy with a smaller gauge takes a longer time to cut and 

aspirate the vitreous. We speculated that the scleral wound-

closure time in the 23-gauge group might be longer than in 

the 25-gauge group, thus equalizing total surgery time.

With respect to complications, there was 1 case in which 

the crystalline lens developed a faint local opacity after sur-

gery, probably due to an instrument touch. However, we think 

the endoscopic vitrectomy can observe the lens and avoid 

its damage during the manipulation of anterior vitreous, so 

the endoscopic vitrectomy may be a good indication to cut 

anterior vitreous, especially when treated by lens-sparing 

fashion. We need to further evaluate the effects of endoscopic 

vitrectomy on lens-sparing surgery in the future.

There were 12 hypotonous eyes (9.4%) at postoperative 

day 1 in this study; among them, 11 cases in the 23-gauge 

group and 1 case in the 25-gauge group. Although not 

reaching statistical significance between the 2 groups, 

23-gauge group tended to have postoperative hypotony more 

frequently. In contrast, previous reports about the hypotony 

rates after 23- or 25-gauge vitrectomy for RRD showed 

rates of 2–20% (including sutured or sutureless cases),38–41 

which is similar to our study. In our study, we performed 

one or.1 scleral suture in 29 cases at the end of surgery, 

23 cases in the 23-gauge group, and 6 cases in the 25-gauge 

group. Among these cases, 8 were sutured in the sclerotomy 

for infusion port, 16 in the right port and 21 in the left port. 

Thus, the sclerotomies for ports through which the instru-

ments pass tended to need sutures. One possible reason could 

be the frequent need to tilt the instruments tangentially for 

endoscopic viewing of the periphery, causing deformation of 

the sclerotomies. Therefore, the hypotony may be associated 

with endoscopic surgery. At the end of endoscope-assisted 

vitrectomy, we need to confirm the complete closure of the 

sclerotomies. Further studies are needed to investigate the 

association between endoscope-assisted vitrectomy and 

postoperative hypotony. We also experienced a case with 

sustained hypotony due to leakage from 1 sclerotomy after 

surgery. The sclerotomy site was for an infusion port. Because 

Table 5 Overall intraoperative and postoperative complication 
rates and comparison between 23- and 25-gauge group

Overall 
n (%)

23-gauge 
n (%)

25-gauge 
n (%)

P*

Intraoperative complication
Lens touch 1 (0.8) 1 (1.1) 0 1.0
Postoperative complication
Vitreous hemorrhage 1 (0.8) 0 1 (1.1) 1.0
Endophthalmitis 1 (0.8) 1 (1.1) 0 1.0
IOP (,5 mmHg)

POD 1 12 (9.4) 11 (11.8) 1 (2.9) 0.18
POD 3 3 (2.4) 2 (2.2) 1 (2.9) 1.0

Note: *Fisher’s exact test.
Abbreviations: IOP, intraocular pressure; POD, postoperative day.
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of this, we think the hypotony, in this case, was not closely 

associated with the use of the ophthalmic endoscope.

We observed 1 case of presumed endophthalmitis after 

surgery. In this case, scleral sutures had been placed, and 

hypotony did not occur after surgery. However, the use of 

the ophthalmic endoscope increases the number of instrument 

passes through the sclerotomy sites during the surgery, which 

may result in deformation of the sclerotomy and increase 

the risk of endophthalmitis. For this reason, our single case 

of endophthalmitis could be associated with the endoscopic 

vitrectomy. Sufficient closure of the sclerotomies and infec-

tion precautions are clearly essential for a safe, endoscope-

assisted vitrectomy. A large case–control study is needed 

to compare the complication rate between conventional 

vitrectomy and endoscopic vitrectomy in the future.

This study is limited by its retrospective nature, and the 

lack of a control group, that is, a comparison group under-

going vitrectomy for RRD without use of the ophthalmic 

endoscope. We need to perform a prospective, controlled 

study in the future. There were also no cases that underwent 

general anesthesia in this study. Under general anesthesia, 

there is a limitation of the head tilt for the drainage of sub-

retinal fluid in the endoscopic vitrectomy. Therefore, we 

should evaluate cases under general anesthesia separately 

in a future study. In this study, we excluded complicated 

cases such as grade C PVR because the usefulness of the 

ophthalmic endoscope is established for such complicated 

cases.16–22,42 However, the literature includes only a small 

number of cases, so we need to evaluate clinical outcomes 

for large numbers of complicated cases in the future. In addi-

tion, there are several disadvantages to the ophthalmic 

endoscope itself. Because the endoscopic field of view is 

narrow and non-stereoscopic, there is a learning curve to its 

use. The differences in surgeons’ experience may thus have 

affected the results in this study. Moreover, the resolution 

in ophthalmic endoscopic images are less than microscopic 

images. Although we stated that the ophthalmic endoscope 

could eliminate missed retinal breaks regardless of the 

anterior segment conditions, there is still the possibility that 

subtle changes, such as very small retinal holes, cannot be 

detected due to inadequate image resolution or the surgeon’s 

lack of experience. Future advancement of the image quality 

of the endoscopic system may overcome this issue, further 

improving the clinical outcomes and shortening the learning 

curve. The cost of devices and marginal cost are additional 

burdens on the introduction of endoscopic vitrectomy to 

clinical practice. We need to study further the cost effective-

ness of endoscope-assisted vitrectomy.

Recently, the heads-up 3-D vitrectomy system was devel-

oped, and will become available in the near future.43 There are 

common aspects of this system and the endoscopic vitrectomy 

system in that surgeons perform surgery while observing the 

monitor screen, but there are also unique advantages to both. 

Thus, if the heads-up 3-D vitrectomy system became common 

in the future, endoscopic images could be displayed together 

with the 3-D heads-up images on the same monitor screen, 

thus increasing the usefulness of both surgeries.

The present study also has several strengths: a large 

number of RRD cases were operated with nearly identical 

techniques, and any variation from the norm was noted 

precisely, with analysis of possible effects on the outcome. 

The advantages of the technique over conventional surgery 

were also well-defined and uniformly applied, namely, there 

were no posterior retinotomies or use of PFCL for subretinal 

fluid drainage.

Conclusion
The present study demonstrated a high success rate of 

endoscope-assisted vitrectomy, comparable with standard 

vitrectomy, for uncomplicated RRD. The manipulation of 

the scleral incisions with this technique appeared to cause 

occasional hypotony as a complication, which can be obvi-

ated by sufficient closure of the sclerotomies. The avoidance 

of performing a posterior retinotomy and using PFCL with 

this technique may, however, decrease the complications 

of visual field defect, PVR, or PFCL retention. A larger 

prospective, controlled study is indicated.
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