
Cataract Surgery among Medicare Beneficiaries

Oliver D. Schein, MD, MPH1,2, Sandra D. Cassard, ScD1, James M. Tielsch, PhD2, and Emily 
W. Gower, PhD1,2

1Wilmer Eye Institute, Johns Hopkins University School of Medicine

2Johns Hopkins University Bloomberg School of Public Health

Abstract

Purpose—To present descriptive epidemiology of cataract surgery among Medicare recipients in 

the United States.

Setting—Cataract surgery performed on Medicare beneficiaries in 2003 and 2004.

Methods—Medicare claims data were used to identify all cataract surgery claims for procedures 

performed in the United States in 2003-2004. Standard assumptions were used to limit the claims 

to actual cataract surgery procedures performed. Summary statistics were created to determine the 

number of procedures performed for each outcome of interest: cataract surgery rates by age, race, 

and gender; surgical volume by facility type, surgeon characteristics, and state; time interval 

between first- and second-eye cataract surgery.

Results—The national cataract surgery rate for 2003-2004 was 61.8 per 1000 Medicare 

beneficiary person-years. The rate was significantly higher for females and for those 75-84. After 

adjustment for age and gender, blacks had approximately a 30% lower rate of surgery than whites. 

While only 5% of cataract surgeons performed more than 500 cataract surgeries annually, these 

surgeons performed 26% of the total cataract surgeries. Increasing surgical volume was found to 

be highly correlated with use of ambulatory surgical centers and reduced time interval between 

first- and second-eye surgery in the same patient.

Conclusions—The epidemiology of cataract surgery in the United States Medicare population 

documents substantial variation in surgical rates by race, gender, age, and by certain provider 

characteristics.

Background

Cataract extraction is the most commonly performed surgical procedure in the United States 

Medicare population, and both the annual total volume and age-adjusted rates of cataract 

surgery have increased substantially since the 1980's. Estimates suggest that at least eighty 

percent of cataract surgery in the US is performed on Medicare beneficiaries.1 In 1980, the 

rate of cataract surgery was estimated at 13.4 per 1000 Medicare beneficiaries; in 1987, it 

was estimated at 25.42 and in 1995 the rate had increased to 58.7 per 1000 beneficiaries.3 
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The field of cataract surgery has enjoyed substantial technological improvements, such as 

reduced surgical time, smaller wounds, and quicker recovery with better quality of vision. 

Such improvements, which confer an increase in quality of life, together with increasing 

demand for health care in general, likely have lowered both patients' and surgeons' 

thresholds for surgery. Since the work in the 1990s by the Cataract Patient Outcomes 

Research Team (PORT), published information on the epidemiology of cataract surgery in 

the Medicare population has been limited.2;4-6 The goal of this manuscript is to provide 

precise estimates of the cataract surgery volume among Medicare beneficieries nationwide 

and at the state level and to describe the characteristics of patients and providers 

participating in cataract surgery.

Methods

The Centers for Medicare and Medicaid Services (CMS) Privacy Board and the Johns 

Hopkins Medicine Institutional Review Board approved the research protocol for this study.

Medicare beneficiary healthcare claims files containing person-specific data on Medicare 

beneficiaries and providers from the calendar years 2003 and 2004 were obtained from the 

CMS Research Data Distribution Center. These files included extracts from the standard 

analytic carrier files (formerly Physician/Supplier Part B file) representing all claims for 

cataract surgery and associated denominator files during this time period. In addition, we 

obtained the 2004 Medicare Physician Identification and Eligibility Registry (MPIER) file, 

which includes provider-specific information such as medical school graduation year, state 

of medical licensure, and specialty.

The carrier files contain information on dates and place of service, diagnosis and procedure 

codes, the unique physician identification number (UPIN) for the provider submitting the 

claim, billing codes and associated charges and payments. In addition to individual provider 

claims, the carrier file also contains facility claims from ambulatory surgery centers (ASCs). 

The claims utilized in this analysis included all records (100% sample) with a procedure 

code of cataract extraction identified using the Current Procedural Terminology (CPT) codes 

(Table 1). Due to some inaccuracies in the coding of cataract surgeries for the state of 

Alaska, and the large proportion of surgeries performed on non-residents of DC within the 

District of Columbia (DC), surgeries were limited to those performed on residents of the 48 

contiguous United States.

Additional information, such as procedure modifier codes, was used to exclude records that 

indicated only pre-operative or post-operative care. If the provider was an optometrist, the 

record was excluded, since optometrists are not licensed to perform cataract surgery in the 

United States and the claim was likely for co-management. Records also were excluded if 

they indicated that the surgical procedure was not carried out or was discontinued, if the 

claim was for a return to the operating room for a related procedure during the post-

operative period, if the service was not covered by Medicare, or the record was coded as an 

invalid or duplicate billing claim.
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Cataract surgery records from the carrier file were merged with the MPIER file by physician 

UPIN and state where the cataract surgery was performed. Records were limited to at most 

two cataract surgeries per patient over the two-year period. Ophthalmologist professional fee 

claims were preferentially kept when both physician and facility claims were billed for a 

particular cataract surgery date. For some surgeries, only an ASC facility claim was 

available.

The denominator file provides eligibility, demographic and residence information for all 

enrolled Medicare beneficiaries. The denominator file was limited to beneficiaries residing 

in the 48 contiguous states who were aged 65 or older with continuous Part B eligibility and 

no health maintenance organization (HMO) enrollment in the two-year period. Because 

cataract surgery is performed in the outpatient setting, continuous Part A Medicare 

eligibility was not a requirement, although in July 2004, 99 percent of Medicare 

beneficiaries with Part B coverage also had Part A benefits.7

Cataract surgery records were merged with the limited denominator file to permit the 

calculation of national and state-level cataract surgery rates during the two-year period. 

Rates of cataract surgery vary by age, gender and race and states are not uniform with 

respect to the demographic characteristics of their residents with Medicare insurance. 

Therefore, direct adjustment of state rates of cataract surgery by age, gender and race was 

carried out using eligible beneficiaries in the limited denominator file as the reference 

population. Cataract surgery was attributed to the state in which it was performed, regardless 

of the patient's state of residence. A sensitivity analysis was performed to estimate the 

difference in a state's rate of cataract surgery if out-of-state surgeries were excluded.

Years of surgical experience were estimated by subtracting the year of medical school 

graduation from 2004. Although first year residents do not perform cataract surgery under 

their own unique provider numbers, this method of estimation was used to provide a 

consistent methodology across providers based on the limited available data. Cross-

tabulations and Chi-square tests were used to examine associations between surgeon 

characteristics, surgery location and patient characteristics. A logistic regression model was 

developed to examine predictors of having a second cataract surgery within 14 days of the 

first surgery.

Results

Prior to limiting the dataset to the 48 contiguous United States, the combined 2003 and 2004 

denominator files included 35,239,002 total aged beneficiaries. Limiting the data set to 

Medicare beneficiaries covered under the standard fee-for-service (FFS) arrangement and no 

HMO enrollment during the 2003-2004 time period reduced the sample size by 15 percent. 

The FFS beneficiaries did not differ on age, gender or race from those enrolled in an HMO 

during the two-year period.

We estimate that 1,704,197 cataract surgeries were performed in 2003 and 1,742,221 in 

2004 on Medicare FFS beneficiaries who resided in the 48 contiguous states. Table 2 

provides the unadjusted cataract surgery rate in this population overall, and by age, gender 

Schein et al. Page 3

Ophthalmic Epidemiol. Author manuscript; available in PMC 2015 February 02.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



and race. The overall cataract surgery rate in this population was 61.8 per 1000 person-

years. The rate was significantly higher for females (p<0.0001), and for beneficiaries aged 

75-84 (p<0.0001), compared to beneficiaries aged 65-74 years. The cataract surgery rate 

among blacks was significantly lower than the rate among other races (p<0.0001, Table 2).

Table 3 reports the cataract surgery rates stratified by age, gender and race. After age and 

gender adjustment, the cataract surgery rate among blacks was nearly 30% percent lower 

than the corresponding rate among whites for beneficiaries age 65-74 and 75-84 years. The 

rate among black males was the lowest of any gender/race group. Within the two younger 

age categories, for each race, women had higher surgery rates than men.

Table 4 shows selected provider-related characteristics for the 3,446,418 surgeries from 

2003-2004 combined. These surgeries were performed by 11,938 different surgeons, and 

approximately half were performed in hospital settings and half in ASCs. Surgeons 

performing more than 500 cataract surgeries annually represented 5 percent of all cataract 

surgeons during that time period, but accounted for 26 percent of cataract surgeries 

performed nationally among Medicare beneficiaries. Ninety-seven surgeons performed more 

than 1000 surgeries annually, with a mean of 1477 surgeries (range: 1010 to 6,485). This 

group of surgeons, which represented 0.8 percent of surgeons performing cataract surgery in 

2003 and 2004, performed approximately 8 percent of all cataract surgeries billed to 

Medicare. Surgeons with more than 10 years of experience were more likely to perform 

more than 500 surgeries per year compared to surgeons with 10 or fewer years of experience 

(p< 0.0001).

Surgical volume and site of surgery are tightly correlated (Table 5), with a dose-response 

relationship between increasing surgical volume and greater likelihood of the surgery being 

performed in an ASC (p<0.0001; Mantel- Haenszel test for trend). Surgeons' volume was 

not associated with Medicare beneficiaries' age or gender (data not shown).

Overall, approximately 45 percent of Medicare beneficiaries underwent surgery in the 

second eye during the period of observation, and at least 96% of second-eye surgeries were 

performed by the surgeon who performed the first eye surgery. Table 6 provides data on the 

time interval between surgeries and the operating surgeon's annual surgical volume. More 

than 25% of second-eye surgeries occurred within 14 days of first-eye surgery, and about 

53% occurred within 30 days. Eighty-five percent occurred within 90 days of the first-eye 

surgery. Among patients with the same surgeon for both eyes, a strong, positive relationship 

was seen between interval between surgeries in the same patient and annual surgical 

volume. Higher volume surgeons tended to operate within a shorter time interval than lower 

volume surgeons. Whereas the second surgery was performed within two weeks in 11% of 

the lowest volume surgeons, those with surgical volumes of 501 to 1,000 or 1,001 or more 

performed second-eye surgery within two weeks 34 and 47 percent of the time, respectively 

(p<0.0001; Mantel-Haenszel test for trend).

Multivariable logistic regression analysis was undertaken to predict likelihood of second-eye 

surgery within 14 days among patients operated by the same surgeon for both surgeries 

suggests younger Medicare beneficiaries and whites were more likely to undergo second-eye 
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cataract surgery within 14 days (Table 7). Increased annual surgeon volume and use of an 

ASC also were independently predictive of a greater likelihood of second-eye surgery within 

14 days.

Although the national cataract surgery rate was 61.8 per 1000 Medicare beneficiaries per 

year, some variation in rate by state was observed. Rates ranged from 42 surgeries per 1000 

person-years (Wyoming) to 86 surgeries per 1000 person-years (North Dakota), a greater 

than two-fold difference. State-to-state variability persisted after adjusting for age, gender 

and race (Figure 1 and Table 8). When out-of-state cataract surgeries were excluded from 

the calculation of state rates, adjusted cataract surgery rates were lower, on average, by 4.5 

surgeries per 1000 person-years (range of 1 to 17 per 1000 person-years) (data not shown). 

The largest decreases were seen for North Dakota (decrease of 17 surgeries per 1000 person-

years) and South Dakota (decrease of 10 surgeries per 1000 person-years.

Discussion

We note several interesting features regarding the descriptive epidemiology of Medicare 

recipients undergoing cataract surgery. First, the overall cataract surgery rate was 61.8 

surgeries per 1000 person-years. Although the rate of cataract surgery among Medicare 

beneficiaries increased dramatically between 1980 and 1995 (from 13.4 to 58.7 surgeries per 

1000 person-years,2;3 there was almost no increase in that rate in the following decade. The 

dramatic increase between 1980 and 1995 likely reflects the lowering of threshold for 

surgery by both surgeons and patients that accompanied first the introduction of standard 

extracapsular surgery with posterior chamber intraocular lenses and then 

phacoemulsification with smaller incisions and foldable intraocular lenses. Females in the 

United States undergo cataract surgery at a rate about 20 percent higher than males. This 

increase may be due partly to a higher prevalence of cataract among women8 and perhaps 

also may be related to higher utilization of health care services by women.9 Second, blacks 

are almost 30 percent less likely to undergo cataract surgery than whites, and black males 

had the lowest cataract surgery rates of any ethnic or gender group. This difference cannot 

be fully explained by an expected difference in the prevalence of cataract.10;11 This finding 

of reduced utilization of health care by blacks in the United States is consistent with 

previous research performed nearly 20 years ago, and highlights the lack of progress made 

on improving the delivery of care in this area. In 1991, Sommer et al. reported cataract as 

the leading cause of blindness in African Americans in the Baltimore Eye Survey.12

Using 1986-87 Medicare claims data, Javitt et al found that whites were 27% more likely 

than blacks to undergo cataract surgery and that black males were only 57% as likely to 

undergo cataract surgery as white females.8 Using data nearly 20 years later, our findings 

suggest these racial differences persist. Previous reports have also suggested that blacks are 

less likely to see eye care providers in the first place,13 and may be more resigned to age-

related loss of vision and less aware of the potential benefits of cataract surgery.14 As 

previously documented, socioeconomic status, including level of education of the 

population, may also be important;2;15 however, this possibility could not be examined in 

this investigation.
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Based on our findings regarding the age, gender and race specific rates of cataract surgery in 

the Medicare population in 2003 and 2004, we can speculate regarding the volume of 

cataract surgery anticipated 10 and 20 years from now. Using the United States 

government's projections of population growth and distribution and current age, race and 

gender-associated rates of surgery, by applying age-stratified rates of surgery to the 

projected number of elderly in each age stratification, we estimate that approximately 3.3 

million surgeries will be performed in 2020 and 4.4 million cataract surgeries will be 

performed in 2030 among individuals aged 65 and older in the United States. Of course, this 

estimate implies that adequate surgical manpower will exist, and should patient and surgeon 

thresholds for surgery fall as they have done over the past 30 years, then the total number of 

surgeries in this age group would be higher still.

During the period of 2003-2004, approximately half of the cataract surgeries performed on 

Medicare beneficiaries occurred in ASCs. Although the complexities regarding hospital 

costs, financing and reimbursement are well beyond the scope of this investigation, one can 

readily make rough estimates of the effect on cost to Medicare based on the site of surgery. 

For example, if the facility costs to Medicare were, on average, $675 dollars greater 

(Corcoran, Kevin J, Personal Communication, April 2010, Corcoran Consulting Group, San 

Bernardino, CA) at a hospital than at an ASC, then the annual savings to Medicare would be 

on the order of six hundred million dollars if cataract surgery were predominantly performed 

in ASCs.

We found that surgeon volume and surgical location also were closely associated, with 

lower-volume surgeons more likely to use hospital facilities and higher-volume surgeons 

more likely to use ASCs. This association may relate to the greater efficiencies typically 

found in privately-owned ASCs compared with hospitals. Higher-volume surgeons were 

much more likely to operate on the second eye within the two-year window covered in this 

analysis and to perform the second surgery within a shorter time period than were lower-

volume surgeons who performed second-eye operations within the study time period. This 

again likely reflects an evolution, over time, towards a lowering of patient and surgeon 

thresholds for surgery. Whether this difference provides benefit to the patient cannot be 

analyzed with the current data. Medicare administrative datasets do not provide information 

related to the quality of care or the appropriateness of the timing of surgery. Certainly, 

performing second eye surgery within shorter time frames has some potential benefits, given 

of course, that the first eye is healing uneventfully, and surgery on the second eye is 

independently indicated. Such benefits include less disruption from anisometropia, quicker 

improvement in quality of life related to vision, and often reduced travel and costs. The data 

set we analyzed was limited to Medicare beneficiaries covered under the standard FFS 

arrangement. Previous research has indicated that insurance payment structure and cataract 

surgical rates are related, with HMO-managed patients having lower rates.16 Unfortunately, 

including HMO-managed patient data is not possible since claims are not generated as in the 

fee-for-service sector.

Finally, we note approximately a two-fold variability in cataract surgery rates by state, 

which persists after adjustment for age, gender and race. We also could not explain the 

variability based on the number of optometrists or ophthalmologists in the state. A 1.5 fold 
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variation in cataract surgery across large geographic regions was reported 25 years ago.17 

Similar cataract surgical rates and regional variation also have been reported recently from 

the Province of Ontario in Canada;18 and this modest variability is also consistent with what 

we reported, based on smaller geographic regions from Medicare data from 1986 and 

1987.13 Similar variation in rates has been reported across entire states for cardiovascular 

procedures, where the rate of coronary artery bypass grafting had a 1.83 fold variation 

across 11 states,19 and in urological surgical procedures where surgery rates for benign 

prostatic hyperplasia are at least two-fold higher in Florida as compared to other states.20

Use of the Medicare billing database provides a unique and nationally representative view of 

the delivery of cataract surgical services to individuals aged 65 and older in the United 

States. Medicare accounts for the majority of the cataract surgery performed in this age 

group and covers all states with a uniform administrative methodology. All individuals aged 

65 and older eligible for Medicare Part A are automatically enrolled. Enrollment in Part B is 

optional, but 96% of those enrolled in Part A in July, 2004 also were enrolled in Part B.7 

This administrative database provides summary characteristics regarding the population 

undergoing surgery, the site of surgery and the surgeons performing the surgery.

In summary, the rate of cataract surgery in 2003 and 2004 was 61.8 surgeries per 1,000 

person-years with substantial variation by age, gender and race. As the population 

demography of the United States shifts over the next few decades to ever greater proportions 

of those 65 and older, rates of cataract surgery will have important implications for 

estimating ophthalmology manpower needs as well as for the costs of eye care.
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Figure 1. 
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Table 1
Cataract Extraction Procedure Codes Used in Analyses

CPTa code Description

66850 Removal of lens material; phacofragmentation technique (mechanical or ultrasonic) (e.g., phacoemulsification), with aspiration

66920 Removal of lens material; intracapsular

66930 Removal of lens material; intracapsular, for dislocated lens

66940 Removal of lens material; extracapsular (other than 66840, 66850, 66852)

66982 Extracapsular cataract removal with insertion of IOLb prosthesis (1-stage procedure), manual or mechanical technique (e.g., 
irrigation and aspiration or phacoemulsification) complex, requiring devices or techniques not generally used in routine cataract 
surgery

66983 Intracapsular extraction with insertion of IOL prosthesis (1-stage procedure)

66984 Extracapsular cataract removal with insertion of IOL prosthesis (1-stage procedure), manual or mechanical technique (e.g., 
irrigation and aspiration or phacoemulsification)

a
CPT=Current Procedural Terminology

b
IOL=intraocular lens
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Table 2

Unadjusted Cataract Surgery Rate for Eligible Medicare Beneficiariesa in 2003 and 2004

Total Person-Years (2003 + 2004) Cataract Surgeries (2003 + 2004) Rate per 1000 Person-Years p-valueb

Overall 55,800,184 3,446,418 61.8

Gender

 Female 32,868,760 2,177,982 66.3 <0.0001

 Male 22,931,424 1,268,436 55.3

Agec

 65-74 29,461,704 1,527,817 51.9

 75-84 19,591,725 1,599,909 81.7 < 0.0001

 85+ 6,746,751 318,692 47.2

Raced

 White 48,954,425 3,106,127 63.4

 Black 4,334,398 198,194 45.7 <0.0001

 Hispanic 917,491 55,903 60.9

 Asian 804,863 46,782 58.1

 Other 709,447 35,704 50.3

a
Eligible, aged Medicare beneficiaries include all beneficiaries at least 65 years old with continuous Medicare Part B coverage and no Health 

Maintenance Organization (HMO) enrollment during the calendar years 2003 and 2004 from point of eligibility until death or end of study period 
who resided in one of the 48 contiguous states.

b
Significance level from Student's t-test (gender comparison) or Analysis of Variance (age and race comparisons).

c
For 9 beneficiaries, age was unknown.

d
For 84,133 beneficiaries (79,560 person-years and 3,708 cataract surgeries), race was unknown.
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Table 4
Characteristics of 3,446,418 Cataract Surgeries in United States billed through Medicare 
in 2003-2004

# of Surgeons % of Surgeons # of Surgeries % of Surgeries

Overall 11,938 100 3,446,418 100

Surgical Setting

 ASCa 5,684b N/a 1,734,098 50.3

 Hospital 9,309b N/a 1,634,166 47.4

 Unknownc 78,154 2.3

Surgeon Annual Cataract Surgery Volume

 1-50 4,608 38.6 144,561 4.2

 51-200 4,529 37.9 1,021,987 29.7

 201-500 2,253 18.9 1,361,252 39.5

 501-1000 451 3.8 594,997 17.3

 1001+d 97 0.8 286,461 8.3

 Unknowne 37,160 1.1

Surgeon Years of Experience as of 2004

 0-10 years 1,857 15.6 287,638 8.4

 11-20 years 3,529 29.6 1,113,713 32.3

 21-30 years 3,544 29.7 1,228,284 35.6

 31+ years 2,902 24.3 774,771 22.5

 Unknowne 106 0.9 42,012 1.2

a
ASC=Ambulatory Surgery Center

b
Some surgeons operate in both ASCs and hospitals, and they appear in both totals.

c
Some service locations were inaccurate.

d
The 97 very high volume surgeons had a mean annual surgical volume of 1477 (median=1255; range 1010-6485).

e
These surgeries only had an ASC facility claim and could not be linked to the surgeon or surgeon upins were not valid or were for new physicians 

without an assigned upin (e.g, ‘EXE000,’ ‘NEW000’).
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Table 7
Association between Patient or Surgeon Characteristics and Second Surgery within 14 

days of First Surgery (N=1,031,961patientsa)

Relative Risk (95% CIb) of 2nd surgery <= 14 days after 1st surgery

Unadjusted Adjusted

Patient Characteristics

 Female Reference Reference

 Male 1.13 (1.12, 1.14) 1.11 (1.10, 1.12)

Age (years)

 65-74 Reference Reference

 75-84 0.80 (0.80, 0.81) 0.82 (0.81, 0.83)

 85+ 0.70 (0.69, 0.71) 0.72 (0.71, 0.74)

Race

 White Reference Reference

 Black 0.72 (0.70, 0.73) 0.73 (0.71, 0.75)

 Hispanic 0.76 (0.73, 0.79) 0.87 (0.83, 0.90)

 Asian 0.56 (0.53, 0.59) 0.69 (0.65, 0.72)

 Other Racec 0.76 (0.73, 0.80) 0.78 (0.74, 0.82)

Surgeon Characteristics

Annual Surgical Volume

 1-50 Reference Reference

 51-200 1.61 (1.55, 1.68) 1.56 (1.50, 1.63)

 201-500 2.77 (2.66, 2.88) 2.57 (2.47, 2.67)

 501-1000 4.04 (3.88, 4.20) 3.63 (3.48, 3.78)

 1001+ 6.82 (6.55, 7.10) 6.04 (5.81, 6.30)

Years of Experience (since med school graduation through 2004)

 1-10 yrs Reference Reference

 11-20 yrs 1.13 (1.11, 1.15) 0.95 (0.93, 0.96)

 21-30 yrs 1.08 (1.06, 1.10) 0.84 (0.83, 0.86)

 31+ yrs 1.08 (1.06, 1.10) 0.83 (0.81, 0.84)

Place of Service

 Hospital Reference Reference

 ASCd 1.66 (1.64, 1.67) 1.35 (1.33, 1.36)

a
Missing data: n=975 with unknown race; n=1086 with unknown surgeon years of experience; n=22548 with inaccurate service location

b
CI=Confidence Interval

c
Other Race includes North American Natives and “other” from the Medicare classification.

d
ASC=Ambulatory Surgery Center
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