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1. Introduction

Primary pars plana vitrectomy (PPV) is a widely accepted pro-
cedure for the treatment of uncomplicated rhegmatogenous retinal 
detachment (RRD) as a result of advances in vitrectomy tech-
nique1.The advantages of primary vitrectomy are that the surgeon 
can see small retinal tears intraoperatively and remove vitreous 
traction, and all intraoperative retinal applications can be per-
formed with fluid-air exchange2. 

The learning applies to many procedures and specialities, but in 
medicine, and particularly in surgery, it is an issue that needs to be 
considered and discussed as it can have potentially serious conse-
quences. The learning curve in surgery is often used to describe how 
difficult it is to master a procedure, and outcome measures are usu-
ally the complication and failure rates. This is why the success rate 
of surgery is also known as the surgical learning curve. 

Surgical learning curves are typically defined as the change in a 
surgical parameter over time. Studies of learning for surgical proce-
dures are becoming increasingly important as learning curves can 
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have an impact on surgical measures, clinical outcomes and cost-
benefit decisions3. Vitreoretinal surgery is considered to have one of 
the longest learning, despite the lack of standardisation. 

After reaching a certain level of proficiency in surgical technique, 
a temporary loss of performance may occur. It is thought that taking 
on more challenging cases and increasing the surgeon's confidence 
may cause this situation4. 

The aim of this study was to evaluate the minimum learning time 
required for a new surgeon to manage during the first 7 years of ret-
inal surgery by observing the evolution of surgical technique. We 
also wanted to determine the optimal number of surgeries required 
for successful pars plana vitrectomy for retinal detachment. 

2. Materials And Methods

Ethical approval was obtained from the Mersin University Fac-
ulty of Medicine Clinical Research Ethics Committee and the study 
was conducted according to the principles of the Declaration of Hel-
sinki. Patients who were treated with PPV for RRD between January 
2017 and January 2024 and had at least 12 months of postoperative 
follow-up were included in the study. Eyes with proliferative vitre-
oretinopathy (PVR) grade C or higher, eyes with penetrating eye in-
jury, or eyes with a history of other vitreoretinal surgery were ex-
cluded. Difficult cases such as those with high myopia, macular 
holes, and syndromic diseases were excluded from the analysis. The 
number of cases was divided into quartiles to group the cases. Med-
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ical records and optical coherence tomography (OCT) images (Hei-
delberg HRA-OCT Spectralis®, Heidelberg Engineering GmbH, Hei-
delberg, Germany) of all patients included in the study were retro-
spectively reviewed. 

All operations were performed by the same surgeon under gen-
eral anaesthesia using 23G vitrectomy equipment (Constellation 
vitrectomy unit; Constellation®, Alcon, Fort Worth, TX, USA). A 
complete vitrectomy with vitreous base cleaning, tear flap excision 
and internal fluid drainage was performed in all cases. Scleral buck-
ling was not performed in any patient. Laser or cryopexy was ap-
plied to the tear areas according to the surgeon's preference. De-
pending on the difficulty of the case, 1000 centistokes silicone oil, 
SF6(GOT Multi SF6;Alchimia, Beijing) or C3F8 (GOT Multi C3F8; Al-
chimia, Beijing) was chosen by the surgeon. Phacoemulsification 
and intraocular lens implantation were performed in phakic pa-
tients before vitrectomy. At the end of the operation, 23G trocars 
were removed and transconjunctival suture was performed using 
7/0 vicryl. All patients received postoperative subconjunctival gen-
tamicin sulphate 20 mg (Genta ampoule, I.E. Ulugay, Istanbul, Tur-
key) and dexamethasone 4 mg (Dekort ampoule, Deva, Istanbul, 
Turkey). Anatomic success was defined as a flat retina in the first 6 
months after removal of silicone oil or gas tamponade after PPV.(fig 
1) 

 

 
Distribution of tamponade type preference according to 
groups 
 

 
 
 

2.1. Statistical analyses 
Statistical analysis of the study data was performed with the 

SPSS 24.0.1 package programme (IBM Corp, Armonk, NY, USA). Cat-
egorical variables were expressed as number (n) and percentage 
(%) and numerical variables were expressed as mean ± standard 
deviation. The normal distribution of continuous variables was 
checked by the Shapiro-Wilk test. Student's t test and one-way 
ANOVA test were used to compare the means of the groups. The re-
lationship between categorical variables was investigated by Chi-
Square analysis. The statistical significance level was taken as 
p<0.05 for all comparisons. 
 

3. Results 

 
There were 179 male (73.7%) and 64 female (26.3%) patients 

included in the study. The mean age of the 243 patients included in 
the study was 60.51±9.96 years, and there was no statistically sig-
nificant difference in age between the groups (p=0.24). Combined 

surgery was performed in 55.6% of the patients, while 44.4% un-
derwent vitrectomy only. In group 2, only one patient underwent 4 
surgeries to ensure anatomical success, while the maximum number 
of surgeries was 3 in the other groups. (Fig 2) At the first surgery, 
88.1% of patients achieved anatomical success. While 29 patients 
underwent more than one operation, the surgical success rate was 
97.3% for the second operation and 99.6% for the third. Silicone 
tamponade was the most preferred tamponade in all groups at 
surgery. There was no significant difference between the groups in 
terms of gender distribution and surgical direction (p=0.47 p=0.64, 
respectively). There was no significant difference between the 
groups in the preference for combined surgery or vitrectomy 
(p=0.06). There was no significant difference in the number of 
surgeries required to achieve anatomical success between the 
groups (p=0.64). The difference between the groups in terms of the 
type of tamponade used was statistically significant (p < 0.001). 

 
 

 
Number of surgeries according to groups 
 

 
 
 
 

4. Discussion 

 
Surgical learning are defined as the time and number of opera-

tions required for a surgeon to successfully perform a new surgical 
procedure5. 

Surgical experience is widely recognised to significantly influ-
ence surgical outcome, performance and management of potential 
complications. Using smaller diameter surgical instruments re-
quires more precision and caution, but offers benefits including 
faster surgery, less tissue manipulation, decreased infection, less 
post-operative pain and faster visual recovery. If smaller incisions 
are made with smaller instruments, it may be more difficult to pass 
the instruments through the ports. Between 20 gauge procedures 
requiring sutures and 25 and 27 gauge procedures with smaller but 
more limited applications, 23 gauge techniques and instruments of-
fer an ideal compromise for many surgeons6. 

In a study of retinal surgeons in Alberta, the minimum number 
of operations required for successful retinal detachment surgery 
was one and the maximum was five. The overall average success 
rate for all surgeons was 84.9% (3,680/4,336) and if a second oper-
ation was required, the overall success rate for this operation was 
79.1% (519/656). The highest success rate was seen in patients 
aged 90-99 years, and the lowest in patients aged 0-9 years7. Success 
rates stabilise after 500 operations, according to a German study. 
There was no correlation between the total number of surgeries and 
the primary anatomical success rate. There was no significant dif-

Figure 1 
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ference between the learning curves for vitrectomy and scleral 
buckling, and there was no correlation between the primary ana-
tomical achievement of the surgeon and the total number of vitre-
oretinal surgeries performed by the surgeon.8 In contrast, studies of 
RRD surgery performed by inexperienced retinal surgeons have re-
ported primary success rates of 70% to 80%, with approximately 
200 operations and learning after 2 years2,9. Dugas et al. showed a 
learning curve effect where the success rate increased from 66.7% 
in the first 60 cases of PPV to 80% in the last 60 cases2. The switch 
to the 23G technique after approximately 100 operations is per-
ceived by the surgeon to be more comfortable and safer10. In the 
present study, no correlation was found between the number of sur-
geries and primary anatomical success rate. In terms of surgical sta-
bility, we believe that an average of 60 surgeries is a sufficient num-
ber. 

According to a study conducted in China, the number of years a 
surgeon spends in the profession is not directly related to the inten-
sity of surgery. More experienced surgeons had a longer interval 
than less experienced surgeons for complicated operations11. Simi-
larly, the present study did not find a direct relationship between 
years of practice and surgical intensity. As complicated cases were 
excluded from the study, there was no decrease in performance due 
to difficult cases and similar surgical success was observed in all 
groups. 

In the present study, the preference for silicone tamponade was 
predominant at the beginning of surgery, while there was a statisti-
cally significant increase in the preference for gas tamponade from 
the third trimester onwards. It can be concluded that the surgeon 
believes he has achieved technical competence and is trying differ-
ent techniques. 
In a study of 3786 RD procedures performed by 10 surgeons early 
in their vitreoretinal careers, female surgeons had a faster learning 
curve and a primary success rate of 90% (3420 of 3786). There are 
differences in learning curves between surgeons and it has been 
shown that the number of operations alone is not an indicator of 
skill level9. The improvement in visual acuity does not match the 
rate of anatomical improvement12. In this study, primary anatomical 
success was not related to number of vitreoretinal procedures. 

One of the limitations is the retrospective and single-centre na-
ture of the study. 

It is important to be fully equipped from the outset, although 
some complications are inevitable. Practical training on animals and 
the use of simulation equipment will be useful in the surgical man-
agement of intraoperative complications. Learning for inexperi-
enced surgeons require time to achieve acceptable success rates. 
Although surgical experience is not the only factor influencing the 
outcome of retinal detachment surgery, it is a powerful factor in the 
success of the operation. 
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