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Introduction

The vitreoretinal field has evolved significantly over the past 2 
decades, with significant shifts in utilization of and reimburse-
ment rates for procedures performed for Medicare fee-for-service 
beneficiaries. Such changes not only reflect advancements in vit-
reoretinal treatments but also relate to the broader dynamics of 
healthcare policy, demographic shifts, and economic viability.

Medicare plays a pivotal role in shaping the accessibility and 
viability of these treatments, with reimbursement rates and poli-
cies influencing physician adoption of procedures and the finan-
cial sustainability of healthcare practices. Medicare enrollment 
expanded from 39.6 million people in 2000 to 62.6 million in 
2021. With projected growth to go beyond 80 million people in 
2030, the topic of Medicare reimbursement and sustainable deliv-
ery of healthcare becomes ever more prevalent in the setting of 
increasing healthcare demands.1–3 Multiple specialties have expe-
rienced decreases in Medicare reimbursement, including general 
surgery, emergency medicine, otology, and dermatology.4–7 
After adjusting for inflation, Medicare physician reimbursement 
declined 26% from 2001 to 2023, with an additional 2% reim-
bursement reduction in 2023.8

In ophthalmology, understanding the trends in service volume 
and reimbursement for vitreoretinal procedures under Medicare 
can provide valuable insights into how these treatments can be 
strengthened and sustained in the coming years. The purpose of 
this study was to identify significant shifts in service volume and 
reimbursement rates for vitreoretinal procedures in the Medicare 
fee-for-service population over the past 2 decades.

Methods

This study was exempt from institutional review board approval 
and informed consent because human subjects were not directly 
involved. All data used were publicly available and de-identified. 
This study adhered to the tenets of the Declaration of Helsinki.
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Medicare trends for 38 vitreoretinal procedures were evalu-
ated from 2000 to 2021 (Supplemental Table S1). Part B National 
Summary Data Files were downloaded from the US Centers for 
Medicare & Medicaid Services (CMS) website.9 The number of 
allowed services was determined for each year for each Current 
Procedural Terminology (CPT) code. The annual Medicare Part 
B enrollment was extracted from the CMS website,10 and trends 
in service volume were normalized to patient population.

The Medicare Physician Fee Schedule was accessed using 
the CMS website and its online look-up tool.11 The average 
reimbursement per year for each CPT code was determined by 
identifying the national average facility price each year (national 
estimate of procedure reimbursement adjusted for regional cost 
variations). If legislation altered Medicare reimbursements 
mid-year (2008, 2010, 2012, and 2015), the unweighted mean 
pricing from the 2 data files was used for that particular year 
(eg, 2008A, 2008B). Using Consumer Price Index data from 
the US Department of Labor’s Bureau of Labor Statistics, reim-
bursement rates were adjusted for inflation to 2020 dollars.12 
The cumulative percentage change and compound annual 
growth rate were calculated for each vitreoretinal procedure. 
The annual inflation-adjusted reimbursement total for all vit-
reoretinal procedures was calculated from the average infla-
tion-adjusted reimbursement for each procedure multiplied by 
the service volume for the corresponding procedure.

To evaluate trends, the Spearman correlation was determined 
for between (1) year and service volume, (2) year and service vol-
ume adjusted for Medicare Part B enrollment, (3) year and reim-
bursement rate, and (4) service volume and reimbursement rate 
for each procedure. All analyses were conducted using Prism 9.5 
software (GraphPad) with 2-sided significance testing; statistical 
significance was set at P ≤ .05.

Results

Figure 1A shows the total number of allowed services for each 
vitreoretinal procedure, and Supplemental Table S2 shows the 
total percentage change from 2000 to 2021. Figure 1B shows 
the total number of allowed services normalized to annual 
Medicare Part B enrollment, and Supplemental Table S3 shows 
the total adjusted percentage change. The total number of vit-
reoretinal procedures increased 6-fold during this time period, 
from 527 050 procedures in 2000 to 3 758 290 in 2021. The 
2-tailed Spearman correlation between time and service vol-
ume showed that 20 of the 38 analyzed procedures had statisti-
cally significant decreases in service volume (Supplemental 
Table S4), with 10 having significant increases in service  
volume. After adjusting for patient population, the 2-tailed 
Spearman correlation between time and service volume showed 
that 23 of the 38 analyzed procedures had statistically signifi-
cant decreases in service volume, with 10 having significant 
increases in service volume (Supplemental Table S5).

Intravitreal (IVT) injections (CPT 67028) increased from 2922 
injections in 2000 to 3 444 500 injections in 2021 (P < .001), 
accounting for the majority of the increase in total vitreoretinal 
procedures. This increase was accompanied by the decline in 

other treatment modalities, in particular in lasers and cryotherapy 
for the conditions of diabetic retinopathy (DR), exudative age-
related macular degeneration (AMD), and macular edema (ME). 
Panretinal photocoagulation (PRP) for proliferative DR (PDR) 
(CPT 67228) declined from a peak of 109 840 procedures in 2004 
to 48 533 in 2021 (P < .001). Cryotherapy for DR (CPT 67227) 
declined from 1332 procedures in 2000 to 37 in 2021 (P < .001). 
During the same period, cryotherapy for retinal lesions (CPT 
67208) dropped from 644 procedures to 105 (P < .001). Laser 
photocoagulation for retinal lesions (CPT 67210) and choroidal 
lesions (CPT 67220) dropped from a peak of 188 351 (year 2002) 
and 48 968 (year 2000) procedures to 42 742 and 2176 procedures, 
respectively, in 2021 (P < .001). Photodynamic therapy (PDT) for 
the destruction of choroidal lesions (CPT 67221) declined from a 
peak of 126 870 procedures in 2004 to 1594 in 2021 (P < .001).

Procedures involved in retinal detachment (RD) repair also 
had dramatic changes in use over the past 2 decades. Vitrectomy 
procedures for RD (CPT 67108) increased from 14 984 proce-
dures in 2000 to 22 299 procedures in 2021 (P = .001). Scleral 
buckling (CPT 67107) declined from 6502 procedures in 2000 to 
587 in 2021 (P < .001). Pneumatic retinopexies decreased from 
a peak of 3809 procedures in 2004 to 2225 in 2021 (P < .001). 
Cryotherapy (CPT 67101) declined from a peak of 1827 proce-
dures in 2005 to 301 in 2021 (P < .001). There has also been a 
shift in RD prophylaxis, with laser photocoagulation preferred 
over cryotherapy. Laser photocoagulation for RD prophylaxis 
(CPT 67145) increased from 15 899 procedures in 2000 to 31 249 
in 2021 (P < .001), whereas cryotherapy for RD prophylaxis 
(CPT 67141) decreased from 2653 to 1172 procedures (P < .001).

Pars plana vitrectomy (PPV) (CPT 67036) increased from 
12 902 procedures in 2000 to 25 833 procedures in 2021 
(P < .001). PPV with endolaser PRP (CPT 67040) decreased 
from a peak of 20 531 procedures in 2005 to 9919 procedures in 
2021 (P < .001). PPV with removal of preretinal cellular mem-
brane decreased by 44%, whereas PPV with removal of internal 
limiting membrane increased by 44% from 2008 to 2021.

Figure 2 shows the average inflation-adjusted payment per 
vitreoretinal procedure. Supplemental Table S6 shows the total 
percentage change from 2000 to 2021. The cumulative infla-
tion-adjusted reimbursement of all vitreoretinal procedures 
increased from $535 million to a peak of $742 million in 2010 
and has since decreased to $514 million in 2021. The mean per-
centage change in inflation-adjusted reimbursement from 2000 
to 2021 was −32%. The 2-tailed Spearman correlation between 
time and inflation-adjusted Medicare fee-for-service reim-
bursements showed that 29 of the 38 procedures had statisti-
cally significant decreases in payment over time (Supplemental 
Table S7). No procedure had a significant increase in payment. 
IVT injections (67028) had a strong negative correlation 
(ρ = 0.974; P < .001), with a total payment decrease of 
66% (compound annual growth rate, −5.02%). The largest pay-
ment decrease was for PRP, with a 73% decrease over the past 
2 decades and a compound annual growth rate of −6.01%. 
Other procedures with very large reimbursement cuts were 
cryotherapy for retinopathy (CPT 67227), cryotherapy for RD 
(CPT 67101), and laser photocoagulation repair of RD (CPT 
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Figure 1. (legend on next page)
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Figure 2. Annual inflation-adjusted Medicare fee-for-service reimbursement of vitreoretinal procedures from 2000 to 2021 for (A) pars plana 
vitrectomies; (B) retinal detachment repair/prophylaxis; (C) destruction of retinal or choroidal lesions/edema/neovascularization; (D) vitreous/
Tenon capsule/retrobulbar injection; (E) other vitreoretinal procedures (posterior sclerotomy, removal/release of vitreous, destruction of 
vitreous strands). Procedures and their corresponding CPT codes are listed in Supplemental Table S1.

Figure 1. (A) Annual service volume of vitreoretinal procedures for Medicare fee-for-service beneficiaries from 2000 to 2021 for  
(I) pars plana vitrectomies (PPVs); (II) retinal detachment (RD) repair/prophylaxis; (III) destruction of retinal or choroidal lesions/edema/
neovascularization; (IV) vitreous/Tenon capsule/retrobulbar injection; (V) other vitreoretinal procedures (posterior sclerotomy, removal/
release of vitreous, destruction of vitreous strands). Procedures and their corresponding Current Procedural Terminology (CPT) codes are 
listed in Supplemental Table S1. (B) Annual service volume of vitreoretinal procedures adjusted for annual Medicare Part B enrollment from 
2000 to 2021 for (I) PPVs; (II) RD repair/prophylaxis; (III) destruction of retinal or choroidal lesions/edema/neovascularization; (IV) vitreous/
Tenon capsule/retrobulbar injection; (V) other vitreoretinal procedures (posterior sclerotomy, removal/release of vitreous, destruction of 
vitreous strands). Procedures and their corresponding CPT codes are listed in Supplemental Table S1.

67105), with a −69% reduction (compound annual growth rate, 
−5.37%), −65% reduction (compound annual growth rate, 
−4.89%), and −63% reduction (compound annual growth 
rate, −4.60%), respectively.

The 2-tailed Spearman correlation between service volume and 
reimbursement rate showed that 20 of the 38 procedures had a  
significant monotonic correlation (Supplemental Table S8). 
Fourteen procedures had significant positive Spearman r values, 

where a decrease in reimbursement was associated with a decrease 
in service volume. Six procedures had a significant negative 
Spearman r value, where there was an inverse relationship between 
reimbursement and service volume. IVT injection (CPT 67028), 
PPV (CPT 67036), PPV with focal endolaser (CPT 67039), 
repair of RD with vitrectomy (CPT 67108), and removal of 
implanted material (CPT 67121) all had a decrease in reimburse-
ment associated with an increase in service volume. Retrobulbar 
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injection (CPT 67500) was the only procedure that had a signifi-
cant increase in reimbursement associated with a decrease in ser-
vice volume.

Conclusions

There have been significant changes in practice patterns and 
reimbursement rates of vitreoretinal procedures over the past  
2 decades. Although total Medicare enrollment has increased 
significantly over that period, Medicare Part B enrollment has 
remained relatively stable for the past 20 years; the majority of 
the total Medicare enrollment increase came as a direct result of 
Medicare Advantage growth (Table S9). Thus, our findings on 
service volume when normalized to Medicare Part B enroll-
ment (Figure 1B) show overall trend lines similar to those of the 
raw unadjusted service volume data (Figure 1A).

The overall findings can be summarized as follows:

1. IVT injections have exponentially increased over the 
past 20 years, while there has been a concurrent decline 
in other treatment modalities.

2. Cryotherapy has declined for all indications, and laser 
procedures have declined in the treatment of DR and ME.

3. RD repair practice patterns have shifted toward more 
vitrectomies with a decline in pneumatic retinopexies 
and lone scleral buckles.

4. Inflation-adjusted reimbursement has declined over 
the past 2 decades across all vitreoretinal procedures, 
with the largest decreases occurring for IVT injection, 
PRP, and cryotherapy.

5. The Spearman correlation between reimbursement and 
service volume showed that procedures with the great-
est proportional growth in service volume were signifi-
cantly associated with a decrease in reimbursement.

With the introduction of antivascular endothelial growth  
factor (anti-VEGF) agents, such as ranibizumab (Lucentis) in 
2006, aflibercept (Eylea) in 2011, and the recently approved 
faricimab (Vabysmo), IVT injections have taken the center stage 
in service volume for treatment of conditions such as AMD 
and DR. Clinical trials over the past decade, such as Diabetic 
Retinopathy Clinical Research Protocol S, that indicate the 
noninferiority of IVT anti-VEGF agents compared with PRP in 
the setting of PDR likely contributed to its rise in prevalence.13 
In the wake of the exponential increase in IVT injections, there 
has been a steady decline in alternative surgical and medical 
treatment modalities, most notably laser photocoagulation, PDT, 
and cryotherapy.

RD repair has largely shifted away from lone scleral buckles, 
with vitrectomies increasing in prevalence. This could be the result 
of a multitude of factors, such as a substantial improvement in vit-
rectomy systems over the past 2 decades, shorter operating times, 
and higher patient satisfaction in terms of minimizing pain during 
the procedure for vitrectomies compared with scleral buckling.14–16 
Another possibility is the decline in scleral buckling teaching  
in training programs. The Association of University Professors of 

Ophthalmology’s Fellowship Compliance Committee set guide-
lines that reduced the minimum number of required scleral buckle 
cases from 75 in 2007 to 20 in 2015.17

Despite the increase in the total number of procedures (annual 
total service volume by procedural category in Supplementary 
Figure S1), the vitreoretinal field has faced steep reimbursement 
cuts, with an inflation-adjusted mean change of −32% from 2000 
to 2021. The inflation-adjusted average reimbursement amount in 
2020 dollars by procedure category and inflation-adjusted annual 
reimbursement of vitreoretinal procedures as a percentage change 
from reimbursements in the year 2000 are shown in Supplemental 
Figure S2 and Supplemental Figure S3, respectively. In compari-
son, dermatology, otology, emergency medicine, general surgery, 
and orthopedic trauma surgery have experienced average reim-
bursement cuts of −4.8% (2007–2021), −21.2% (2000–2020), 
−24.4% (2000–2018), and −29.13% (2000–2020), respec-
tively.4–6,18,19 The total number of vitreoretinal procedures increased 
5-fold from 2000 to 2021; however, the sum of inflation-adjusted 
reimbursement for all vitreoretinal procedures has decreased by 
4.0%, with the cumulative inflation-adjusted reimbursement of 
all vitreoretinal procedures decreasing from a peak of $742 million 
in 2010 to $514 million in 2021 (Supplemental Figure S4). All vit-
reoretinal procedures were reimbursed less in 2021 than in 2000 
after inflation adjustment.

Procedures with the greatest proportional increase in service 
volume were significantly associated with reimbursement cuts. 
The Spearman correlation between service volume and reim-
bursement showed 5 procedures with a significant monotonic 
relationship in which service volume increased while reimburse-
ment decreased. Four of these 5 procedures are those with the 
greatest proportional increase in service volume over the past  
20 years; that is, IVT injection (CPT 67028), PPV (CPT 67036), 
PPV with focal endolaser (CPT 67039), and removal of implanted 
material (CPT 67121).

The advent of innovative technologies and pharmacological 
agents has reshaped procedure utilization over the past 2 decades. 
The combination of reimbursement cutbacks and the increased 
number of total vitreoretinal procedures performed raises con-
cerns about the sustainability of the current healthcare reimburse-
ment model, affecting patient care and limiting the economic 
viability of certain practices. To sustain their practices and com-
pensate their staff during inflation, physicians may have to priori-
tize patients with private insurance. With the projected growth of 
Medicare enrollment in the coming decade, ensuring adequate 
patient vision coverage and a sustainable reimbursement practice 
model is essential. It is important to highlight these trends, which 
not only inform vitreoretinal specialists but also have broader 
implications for policymakers, insurers, and patient advocacy 
groups striving for effective, affordable, and accessible eye care 
solutions.

Limitations of this study include the inability to assess data 
from non-Medicare payers. A study of patients younger than 65 
years and those receiving care outside of Medicare fee-for-service 
programs would be desirable. There are limitations in extrapolat-
ing epidemiologic trends purely from CPT codes because a single 
procedure could be performed in the setting of multiple diagnoses 
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with multiple International Classification of Diseases codes. 
Furthermore, there are instances in which 2 separate procedures 
can be bundled together and billed under 1 code, limiting our abil-
ity to accurately track and analyze the volume of certain proce-
dures. Specifically, CPT 67108 encompasses RD repair by 
combined PPV and scleral buckling. Our study may have under-
counted the total amount of scleral buckle surgeries performed by 
vitreoretinal surgeons in the past 2 decades. Reimbursement data 
collection as well as inflation adjustment were all done in the set-
ting of national averages, and further studies are necessary to 
identify possible regional differences in Medicare reimbursement. 
The strength of the study is the large population of Medicare ben-
eficiaries from which data were extracted.
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