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Effect of surgeon‑related factors 
on outcome of retinal detachment 
surgery: analyses of data 
in Japan‑retinal detachment 
registry
Keita Yamakiri1,2, Taiji Sakamoto1,2*, Chihaya Koriyama3, Ryo Kawasaki2,4, Takayuki Baba2,5, 
Koichi Nishitsuka2,6, Takashi Koto2,7, Hiroto Terasaki1, Japan Retinal Detachment Registry*

The purpose of this study was to investigate the effects of surgeon-related factors on the 
surgical outcome of pars plana vitrectomy (PPV) and scleral buckling (SB) surgery on eyes with a 
rhegmatogenous retinal detachment (RRD). This was a nationwide, multicenter, observational study 
of the data in the Japan-RD Registry. Registered cases that had undergone surgery for a RRD by 128 
accredited surgeons in 26 institutions were studied. The surgeon-related factors that significantly 
affected surgical success and visual outcomes of simple RRD treated by PPV or SB at 6 months 
postoperatively were analyzed and compared. Among 3446 registered cases, 2533 cases met the 
inclusion criteria with 1896 in the PPV group and 637 cases in the SB group. The median total number 
of lifetime cases was 150 and the rate of surgeries/year was 22. Multivariate regression analyses 
showed that the number and rate of surgeries/year were not significantly associated with the surgical 
outcome in the PPV group. However, surgeons with a higher average annual number of surgeries had 
significantly better surgical outcomes in the SB group (P = 0.038). Analyses of a nationwide registry 
showed that SB but not PPV surgeries require sufficient experience and case numbers to acquire and 
maintain skills to treat RRDs successfully.

The optimal method to treat a rhegmatogenous retinal detachment (RRD) has not been definitively determined. 
Currently, pars plana vitrectomy (PPV) with small-gauge instruments which is less invasive than the conven-
tional 20-gauge instruments, is becoming the standard procedure, and it is preferred over scleral buckling (SB) 
surgery1–4. However, the pros and cons of these two methods are still being discussed.

Most of the earlier studies on the effectiveness of treatment for RRD have focused on factors related to 
the eye. Factors affecting the relationship between different surgical techniques and outcomes have also been 
examined5–12. However, the factors related to the skill and experience of the surgeons have not been examined in 
detail13–18. To provide the best treatment, it is important to know not only the best methods to treat the patient 
but also the surgeon-related factors.13–20.

There have been several studies on the effects of the experience of the surgeons on the outcome of ophthalmic 
surgery. For cataract surgery, a study of 38 surgeons showed that the complication rate decreased after a surgeon 
had performed ≥ 300 cataract surgeries14. For RRD surgery, Dugas et al. studied the findings of four surgeons 
and found that the less experienced surgeons required some time to achieve an acceptable success rates21. Mazi-
nani et al. investigated the effects of learning on the success rate in eight doctors.13 They reported that the less 
experienced doctors had a higher learning effect, but the results could not be generalizable because of the small 
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number of surgeons. To overcome this problem, it is necessary to analyze the performance of sufficient number 
of surgeons with varying degrees of experience in performing RRD surgery with standardized procedures.

Another challenge is determining the appropriate method to examine the data. Randomized clinical trials 
(RCT) are considered the standard for evaluating a specific therapy. However, RCT presents several methodo-
logical and practical difficulties22,23, but a multi-centered registry system should be helpful.

The Japanese Retina Vitreous Society (JRVS) has established a registry of patients who have undergone RRD to 
determine the optimal treatment of RRD3,11,12,24. The registry includes data from many ophthalmological surgeons 
and facilities and has a good mixture of experienced and less experienced surgeons performing standardized 
procedures which is better suited for our study.

The purpose of this study was to determine the effects of surgeon-related factors on the outcomes of PPV and 
SB surgery. To accomplish this, we analyzed the findings of registered cases treated by 128 accredited surgeons. 
The results of this study should provide basic data on the importance of surgeon-related factors on the outcomes 
of RRD surgery.

Results
Of the 3446 eyes examined, 496 eyes were excluded because the RRD was caused by trauma, 172 eyes with a 
grade C proliferative vitreoretinopathy (PVR), 137 eyes with a choroidal detachment, 51 with a giant tear, 178 
with a retinal break at the vitreous base, 95 with simple MH, and 36 with a retinal break of unknown cause. In 
addition, 241 eyes that had undergone combined PPV + SB surgery were excluded. Among these, there were 73 
eyes (2.8%) with a simple RRD, 33 eyes with no information on the surgeon’s factors, and 3 eyes operated on by 
surgeon with less than 1 year of experience, and all were excluded. In the end, 913 eyes were excluded, and 2533 
eyes (73.5%) were included in the statistical analyses. Of these, 1896 eyes (74.9%) had undergone PPV, and 637 
eyes (25.1%) had undergone SB surgery.

The changes in the visual acuity were examined in 2203 eyes of which 1634 eyes (74.2%) had undergone PPV 
and 569 eyes (25.8%) had undergone SB surgery Fig. 1.

Analyses of surgeons.  The findings of 128 surgeons were studied. Their median years of experience was 
8 years with a range from 1 to 38 years (Fig. 2A). The percentage of SB surgeries increased as the number of years 
of experience increased and peaked at 28–30 years. Thereafter, the percentage of SB surgeries decreased indicat-
ing that young surgeons preferred PPV to SB surgery (Fig. 2B).

The total number of RRD surgeries during the lifetime of each surgeon ranged from 10 to 4580 with a median 
of 150 cases. The total number of registered cases/surgeon during the study period ranged from 1 to 144 cases 
with a median of 21 cases, and many of the RRD surgeries were performed by surgeons registering 31 to 40 cases 
during the period of both PPV and SB surgeries (Fig. 2C).

Figure 1.   Flow-chart of present study progress. Because some cases had overlapping reasons for exclusion, the 
total number for each item does not equal the total number excluded from the analyses.
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Average number of annual retinal surgery.  For PPV, the number of surgeons decreased as the annual 
number of retinal surgeries increased. For SB, the average annual number of retinal surgeries had a peak of 
21–30 cases/year (Fig. 2D).

The factors that were related to the surgical success were determined. For eyes that had undergone PPV, the 
results showed that the factors significantly associated with poor outcome of the surgery included prior surgery 
of the patient (P = 0.036, Chi-square test), poor preoperative BCVA (P = 0.007, Mann–Whitney-U test), location 
of the retinal break (P < 0.001 Chi-square test), presence of PVR-B (P = 0.001, Chi-square test), and intraoperative 
complications (P = 0.004, Chi-square test; Supplementary Table S1).

For the eyes that had undergone SB surgery, only poor preoperative BCVA (P < 0.001, Mann–Whitney-U test) 
was significantly associated with poor postoperative outcome (Supplementary Table S2).

Surgeon‑related factors and surgical outcomes.  In the PPV group, the sex, age, prior surgery, pre-
operative BCVA, location of the retinal break, PVR, and intraoperative complications were used as covariates 
in the logistic regression analyses. In the SB group, the sex, age, and preoperative visual acuity were used as 
covariates. The results of the risk of failure by the surgeon-related factors in eyes that underwent PPV are shown 
in Table 1. The risk of failure increased as the number of surgeries increased (P for trend = 0.056). Similarly, the 
risk of failure was higher for surgeons who had more years of experience compared to the group with fewer 
years of experience (Q1). This was significantly higher in Q2 and Q4. The surgeons with current activity had the 
lowest risk of failure in the group with the highest number of registered cases (Q4) at 0.63 (95% CI: 0.36, 1.11). 
However, this was not significant.

In SB surgery, there was a lower risk of failure (higher chance of success) with increasing number of cases 
(P = 0.220 in Model 1) and years of experience (P = 0.438 in Model 1). However, the differences were not sig-
nificant. The risk of failure was significantly lower for the surgeons with the highest number of retinal surgical 
cases/year (OR: 0.31, 95% CI: 0.11, 0.86; P for trend = 0.038, Model 1 in Table 2). Because of the small number 
of patients who had SB, we limit the number of covariates to the basic variables of sex, age, and best-corrected 
visual acuity that had been shown to be statistically significant in the univariate analyses (Table S2) in the sta-
tistical model (Model 1). In the sensitivity analysis using the same statistical model with PPV, similar results 
were obtained (Model 2).

Best‑corrected visual acuity (BCVA).  The effects of the surgeries on the BCVA were studied in 2,203 
eyes with 1,634 undergoing PPV and 569 undergoing SB surgery. At 6 months postoperatively, 786 PPV patients 
(48.1%) and 128 SB patients (22.5%) had a significant improvement of their BCVA (Supplementary Table S3). 
The effects of the baseline characteristics on the visual acuity at the 6 months after the surgery are presented in 
Supplementary Tables S4 and S5. In both the PPV and SB groups, the preoperative visual acuity (P < 0.001 for 

Figure 2.   Breakdown of surgeons. (A) A scatter diagram of the surgeons and his/her lifetime experience 
of retinal surgeries. (B) Graph showing the proportion of PPV and SB cases performed relative to years of 
experience of retinal surgery. The proportion of SB surgeries increases with increasing years of experience with 
a peak at 28–30 years and then gradually decreases. (C) Number of surgical cases by current activity. Surgeons 
with current activity of 31–40 cases/surgeon performed the most retinal detachment surgeries by both PPV and 
SB surgery. (D) Number of surgeons by average number of annual retinal surgeries. For PPV, the number of 
surgeons decreased with an increase of the average annual number of retinal surgeries. While in SB, an average 
annual number of retinal surgeries had a peak of 21–30 cases/year.
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both group) and the presence of macular detachment (P < 0.001 for both group) were factors significantly associ-
ated with an improvement of the visual acuity. For the PPV group, the sex (P = 0.037), size of the largest break 
(P = 0.024), PVR stage (P = 0.017), surgical time (P = 0.007), with or without drainage retinotomy (P = 0.010), and 
the presence of intraoperative complications (P = 0.035) were significantly associated with the visual outcome 
(Supplementary Table S4). For the SB group, the patients’ age (P = 0.007), prior ocular surgery (P = 0.015), and 
lens status (P = 0.002) were significantly associated with the visual outcome (Supplementary Table  S5). Sup-
plementary Tables S6 and S7 show the effects of the surgeon’s experience and activities on the visual acuity at 
6 months after the surgery. For the PPV group, there was a negative association between the number of total sur-
gical experience and worsened visual outcome (P for trend = 0.024, Supplementary Table S6). For the SB groups, 
the trend was not significant for any of the factors (Supplementary Tables S7).

Discussion
The background of the RD patients and surgical outcomes were thoroughly studied and published using same 
registry data3,11,12,24,29. Unlike these reports, the purpose of this study was to determine the surgeon-related fac-
tors associated with the surgical outcomes of RRD surgery. The results showed that the average number of retinal 
surgeries per year was significantly associated with the surgical success/failure ratio in eyes that had undergone 
SB surgery but not PPV surgery. To the best of our knowledge, this type of analyses of a nationwide registry data 
has not been published and so they are new findings.

It is generally assumed that the skills and experience of the surgeon play a major role in the outcomes of 
surgical treatments, however there are other factors that need to be considered, e.g., the type of treatment 
selected by the surgeon4,19,22,23,25,26. Therefore, we took two steps to minimize the bias caused by the preoperative 
characteristics of the patients. The first step was to confine cases to those with relatively simple RRD and limit 
the type of surgeries to either SB or PPV. Thus, cases treated by combined PPV + SB, which is usually performed 
on complicated or severe RRD, were excluded11,12. The second step was to use a multivariate model of statisti-
cal analyses so that the effects of potential confounders could be tested. With these two steps, we believe that 
reasonable comparisons of the surgeons-related factors could be made with greater validity. One may argue that 
PPV + SB surgery had the best surgical results for pseudophakic eyes and should be included.28 However, this 
was not a study to compare the superiority of PPV to SB or vice versa. In addition, PPV + SB was performed on 

Table 1.   Relationship between factors associated with surgeons’ experience and surgical outcomes in PPV 
cases. *Chi-square test or Mann–Whitney U test. **Adjusted odds ratio (aOR) based on multivariate logistic 
regression analysis. This model was adjusted for sex, age, best-corrected visual acuity, location of the largest 
tears or holes, presence of proliferative vitereoretinopathy (PVR; B), and intraoperative complications. PPV, 
pars plana vitrectomy; aOR, adjusted odds ratio; CI, confidence interval.

Variable

No. of eyes(%)

Success Failure P value* aOR (95%CI)**

Total number of surgeries by quartile (range)

Q1 (4–90) 470 (94.6) 27 (5.4) 0.325 reference

Q2 (91–229) 435 (94.0) 28 (6.0) 1.03 (0.59, 1.79)

Q3 (230–460) 446 (93.7) 30 (6.3) 1.16 (0.67, 2.00)

Q4 (527–4574) 422 (91.7) 38 (8.3) 1.64 (0.97, 2.77)

Median (range) 226 (0–4,574) 253 (0–3,534) 0.108 P for trend = 0.056

Duration of surgical experiences into quartile (range)

Q1 (1–3) 466 (95.7) 21 (4.3) 0.066 reference

Q2 (4–8) 509 (92.2) 43 (7.8) 1.92 (1.12, 3.32)

Q3 (9–14) 378 (94.2) 23 (5.7) 1.41 (0.76, 2.61)

Q4 (15–38) 420 (92.1) 36 (7.9) 1.82 (1.04, 3.20)

Median (range) 8 (1–38) 8 (1–38) 0.028 P for trend = 0.130

Experience: Number of cases/year by quartile (range)

Q1 (2.1–20.1) 445 (93.5) 31 (6.5) 0.763 reference

Q2 (20.3–30) 470 (94.4) 28 (5.6) 0.88 (0.51, 1.50)

Q3 (30.2–45.1) 428 (93.4) 30 (6.6) 1.06 (0.62, 1.80)

Q4 (45.4–157.7) 430 (92.7) 34 (7.3) 1.36 (0.82, 2.34)

Median (range) 30 (0–158) 31 (0–136) 0.630 P for trend = 0.183

Activity: Number of registered cases by quartile (range)

Q1 (1–28) 449 (92.6) 36 (7.4) 0.09 reference

Q2 (30–40) 442 (94.4) 26 (5.6) 0.71 (0.42, 1.21)

Q3 (41–63) 446 (91.8) 40 (8.2) 1.06 (0.66, 1.71)

Q4 (65–144) 436 (95.4) 21 (4.6) 0.63 (0.36, 1.11)

Median (range) 40 (1–144) 40 (2–122) 0.274 P for trend = 0.330
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only 2.8% for simple RRD in this registry. Our findings showed that the exclusion of PPV + SB did not appear 
to cause any strong bias.

The total number of lifetime RRD surgeries and years of experience were not significant factors for each type 
of surgery. After the surgical numbers attained a plateau, the results did not improve with additional number 
of cases and years of experience21. This ceiling effect might have obscured the effects of the above factors in this 
study.

Next, we examined whether the average annual number of retinal surgeries was significantly associated with 
the outcomes. The results showed that there was a significant trend that the surgeons with a higher number of 
retinal surgeries per year were associated with better surgical results in SB surgery. This indicated that a certain 
number of cases per year is required to maintain a good skill level. For SB surgeries, it may be necessary to per-
form SB surgeries continuously to maintain the skills. The SB surgical procedures vary considerably and requires 
careful selection of the patient, type of buckle, and buckle orientation to treat the RRD successfully. These limita-
tions would require constant performance. Thus, it is reasonable that surgeons who perform a certain number 
of SB operations/year have a higher success rate.

On the other hand, the difference of the anatomical outcomes was not observed in the PPV cases. There was 
a non-significant trend for a lower anatomical success rate in surgeons with higher numbers of PPV while there 
was a negative association between the number of total surgical experience and worsened visual outcome. This is 
difficult to interpret. We adjusted for factors unrelated to the surgeons that affected surgical outcomes, so it was 
unlikely due to a case selection bias. A possible explanation was that even inexperienced surgeons can achieve 
results comparable to those of experienced surgeons in PPV for eyes with simple RRD. The learning curve may 
be steeper for PPV than SB to reach a certain level of success.

A good visual acuity is the most important endpoint in any ocular surgery, but there was no significant 
association between the surgeon-related factors and the visual acuity. Because the postoperative visual acuity 
is strongly influenced by the preoperative visual acuity, it may be strong enough to mask the surgeon-related 
factors9. This indicated that it is not appropriate to use the visual acuity alone to evaluate the outcome of RRD 
surgery.

Table 2.   Relationship in SB cases between factors associated with surgeons’ experience and surgical outcomes. 
SB, scleral buckling; aOR, adjusted odds ratio; CI, confidence interval. *Chi-square test or Mann–Whitney U 
test. **Adjusted odds ratio (aOR) based on multivariate logistic regression analysis. Model 1 was adjusted for 
sex, age, and best-corrected visual acuity. Model 2 was the same model used in PPV cases; adjusted for sex, age, 
best-corrected visual acuity, location of the largest tears or holes, presence of proliferative vitereoretinopathy 
(PVR; B), and intraoperative complications.

Variable

No. of eyes(%)

P value*

aOR (95%CI)**

Success Failure Model 1 Model 2

Total number of years of surgical experiences into quartile (range)

Q1 (10–59) 151 (91.0) 15 (9.0) 0.560 reference reference

Q2 (69–229) 145 (92.9) 11 (7.1) 0.74 (0.32, 1.70) 0.74 (0.32, 1.72)

Q3 (230–1,002) 149 (94.9) 8(5.1) 0.66 (0.26, 1.64) 0.63 (0.25, 1.60)

Q4 (1,040–4,574) 148(93.7) 10 (6.3) 0.59 (0.25, 1.41) 0.61 (0.25, 1.46)

Median (range) 230 (0, 4,574) 139 (14, 4,574) 0.126 P for trend = 0.220 P for trend = 0.233

Duration of surgical experiences into quartile (range)

Q1 (1–4) 155 (93.4) 11 (6.6) 0.870 reference reference

Q2 (5–9) 142 (91.6) 13 (8.4) 1.05 (0.43, 2.54) 1.07 (0.44, 2.61)

Q3 (10–21) 148 (88.1) 10 (11.9) 0.84 (0.34, 2.08) 0.83 (0.33, 2.06)

Q4 (22–38) 148 (93.7) 10 (6.3) 0.74 (0.29, 1.89) 0.76 (0.30, 1.96)

Median (range) 9 (1–38) 8 (1–33) 0.908 P for trend = 0.438 P for trend = 0.456

Rate of success: Number of cases per year into quartile (range)

Q1 (0–15.8) 141 (89.2) 17 (10.8) 0.107 reference reference

Q2 (16.6–30) 147 (93.6) 10 (6.4) 0.71 (0.30, 1.68) 0.70 (0.29, 1.67)

Q3 (30.2–49.5) 153 (93.3) 11 (6.7) 0.81 (0.35, 1.86) 0.78 (0.33, 1.84)

Q4 (50–157.7) 152 (96.2) 6 (3.8) 0.31 (0.11, 0.86) 0.32 (0.12, 0.87)

Median (range) 30 (2–158) 21 (2–158) 0.02 P for trend = 0.038 P for trend = 0.040

Experience: Number of registered cases into quartile(range)

Q1 (1–25) 153 (90.0) 17 (10.0) 0.179 reference reference

Q2 (26–39) 150 (96.2) 6 (3.8) 0.35 (0.13, 0.93) 0.35 (0.13, 0.96)

Q3 (40–62) 148 (93.7) 10 (6.3) 0.53 (0.23, 1.24) 0.53 (0.23, 1.23)

Q4 (65–144) 142 (92.8) 11 (7.2) 0.56 (0.24, 1.30) 0.57 (0.24, 1.34)

Median (range) 39 (1–144) 39 (2–144) 0.160 P for trend = 0.224 P for trend = 0.242
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A recent large study in the USA reported that SB was superior to PPV in visual outcomes and surgical suc-
cess for phakic RRD27,28. Our earlier studies also showed that SB was superior to PPV in simple macula-on 
RRD11,29. Even though the success rate of PPV was equal to that of SB in other studies, PPV has risks of late 
complications9,10,23,30. So, SB surgery should be chosen more than PPV. However, SB is not frequently chosen 
in the real world especially by young and inexperienced surgeons as was found in this study1–3. Importantly 
we found that PPV achieved an acceptable level of success even by inexperienced surgeons. Thus, PPV has the 
advantage over SB in that the surgeons without much experience can achieve good outcomes. For this reason, 
young surgeons may choose PPV over SB. Furthermore, the fact that a certain level of experience is continuously 
required to maintain the skills for SB surgeries may be the reason why surgeons are reluctant to choose SB. If the 
outcome of SB is better, it might be better to select SB more from the point of view of the patient, and it may be 
necessary to develop an educational system or health policies that encourages the choice of SB.

There are limitations in this study. First, this was a retrospective study with its inherent biases. Although 
we did adjust for the preoperative and surgeon-nonrelated factors, there might be unknown factors that were 
not adjusted for. To lessen this problem, a prospective RCT study is necessary. But it is practically difficult to 
perform a RCT for already established treatments and a registry method such as the present one seems to be 
the only realistic method22,23.

Second, this was a cross-sectional study and did not show the longitudinal changes of the surgeons’ skills. 
Because there was a trend that experienced surgeons chose SB more than young and inexperienced surgeons, it 
could be possible that the factor of experience was more evident in SB than PPV. Nonetheless, because the sig-
nificance was found only in the annual number of surgeries/year, the amount of experience would not be large. 
Most notably, this is not a study to compare PPV and SB. This study shows the surgical results for simple RRD 
by the same surgeons during the same period. To compare the surgeon-related factor of PPV and SB, another 
study of more than 100 surgeons may be necessary, but it would be difficult practically. Finally, the results cannot 
be generalized to all regions of the world because the surgical procedures are affected by the educational system, 
the insurance system, and customs of each region.

In conclusion, a higher success rate was associated with surgeons with higher average number of SB surgeries/
year. This finding gives us insight on the importance of lifelong education starting from the time of residency 
training. To realize the beneficial treatment for patients in the future, the surgeon-related data needs to be veri-
fied for ophthalmic surgery, and this is an important step in that direction.

Methods
Ethics statement.  The protocol of this study was approved by the Ethics Committee of the Kagoshima 
University (#140093, 28-38), and all other institutions11,12,24,29. The study procedures conformed to the tenets of 
the Declaration of Helsinki and the New Clinical Research Act of Japan. This study was an observational study 
based on the information collected as a result of standard care and identifiable information was de-identified in 
this registry study, the requirement for individual written informed consent from the patients was approved to 
be waived by all the hospitals or institutes except for the Kyushu University hospital Ethics Committee. For the 
participants of Kyushu University, a written informed consent was obtained from all of the participants.

Data registry.  The Japan-Retinal Detachment (J-RD) registry was created for 26 ophthalmological centers 
throughout Japan11,12,24,29. All of the institutions were members of the JRVS, and all surgeons were accredited by 
the Japanese Ophthalmological Society. The results of all of the RRD cases treated in each facility from February 
2016 to March 2017 were registered. More than 50 items/eye were entered including the preoperative findings, 
surgical details, and postoperative findings. The details of the protocols have been published11,12,24,29.

Definition of RRD.  In our earlier study, complicated RRDs were found to have significantly poorer 
prognosis11,12,24. So, 496 eyes with complicated RRD were excluded. In addition, eyes with a proliferative vit-
reoretinopathy (PVR) classification of C or higher, choroidal detachment, giant tears, a retinal break near the 
vitreous base, and unknown breaks which were refractory RRD were also excluded7,11,12. Based on reports of the 
selection procedures, cases treated by a combination of PPV + SB were excluded because they were selected for 
more difficult cases and the findings may confound the surgeon-related factors3,11,12,24. Nevertheless, they made 
up only 2.8% of the simple RRD cases. These exclusions were determined by the JRVS analysis committee at the 
planning stage. Therefore, the studied cases can be classified as simple RRD cases (Fig. 1). The surgical methods 
and follow-up examinations were determined by the surgeon and the follow-up was done in a standard manner 
as published11,12,24.

Definition of surgical success and failure.  Eyes with a RRD were considered “successfully treated” if the 
retina was attached at 6 months after a single surgery with no tamponade. Cases that underwent reoperation for 
reasons other than planned silicone removal were regarded as surgically unsuccessful. Thus, all cases other than 
surgically success were classified as surgical failures.

Definition of improvement of visual acuity.  The visual outcomes were determined for each patient 
at 6  months after the surgery. Eyes with visual acuity of 0.2 logarithm of the minimum angle of resolution 
(logMAR) units or better than the preoperative visual acuity or those with visual acuity of 20/20 or better at 
6 months were classified as “an improvement of the visual acuity”. Those without an improvement of the visual 
acuity, were classified as a lack of improvement of the visual acuity.
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Surgeon‑nonrelated factors affecting surgical success.  Our earlier studies showed that the surgi-
cal outcomes differed depending on the nonrelated surgeon or preoperative factors, e.g., location of the retinal 
break, presence of macular detachment, and other factors even for simple RRD of the same degree11,12. There-
fore, we also analyzed factors related to the surgical success such as the age, sex, type of retinal break, and other 
factors which were determined by the JRVS committee preoperatively (Supplemental Tables S1 and S2).

Definition of surgeon‑related factors.  The surgeon-related factors that could be expressed in objective 
values were selected by the J-RD registry committee. The number of years of experience in retinal surgery and 
the number of retinal surgeries performed during the lifetime of the surgeon were classified as the experience 
of the surgeons. The number of registered cases during the current period was selected as the current activity of 
the surgeon. In addition, the annual average number of surgeries was calculated by dividing the total number of 
surgeries performed by the number of years of experience to determine the continuity of surgeries, i.e., number 
of cases/years. Surgeons with incomplete registration, e.g., omission of information, were excluded.

Statistical analyses.  The primary outcome measure was the surgical results, success/failure at 6 months 
postoperatively, and the secondary outcome was the improvement in the visual acuity at 6 months postopera-
tively. Both were analyzed separately for the SB and PPV groups. Chi-square tests and Mann–Whitney U tests 
were used to determine the significance of the differences between the cases with nominal and continuous vari-
ables between each outcome group. The association between surgical success or visual acuity improvements as 
the objective variable and surgeon-related factors were analyzed by multivariate logistic regression model. The 
results were divided into quartiles by the value of each surgeon’s factor, number of lifetime vitreoretinal surgery 
cases, years of experience, cases/years, and number of registered cases. The values below the first quartile (Q1) 
were designated as the reference values, and the odds ratios and 95% confidence intervals were estimated for the 
risk of failure or no improvement in the vision at 6 months in the other groups. The likelihood ratio test was used 
to determine the P values for the trends. The STATA16 was used for the statistical analyses, and a two-tailed test 
was performed with the significance level set at 0.05.
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