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About This Report 

Medicare has long valued and paid for surgical procedures using global surgical packages 
that reflect the time and work involved in the procedure itself, as well as pre- and post-operative 
care over specified time frames known as global periods. The Centers for Medicare & Medicaid 
Services (CMS) collects data on the post-operative care furnished during global periods and has, 
over several years, sought public comment on approaches to use these data and other inputs to 
improve global surgical package valuation.  

This report presents findings from analyses of claims data related to global surgical services 
conducted from September 2023 to September 2025 regarding the extent to which post-operative 
visits included in global surgical packages are provided to patients, the types of services during 
global periods that were furnished by practitioners other than the surgeon performing the 
procedure, within-practice specialization in the provision of post-operative care, and methods to 
split the valuation for global surgical services in transfer of care scenarios.  

Portions of this research update prior RAND analyses, including, most recently, those that 
used calendar year (CY) 2019 data.1 While some text from this prior report appears verbatim in 
this report, the results have been updated to reflect CY 2024 Medicare fee-for-service claims 
data, and both the length and level of detail in several sections have been expanded. 
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Calendar Year 2019 Data, RAND Corporation, RR-A203-2, 2021b.  
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Summary 

Since the inception of its Physician Fee Schedule (PFS) in 1992, Medicare has made a single 
(i.e., global) payment to physicians and other practitioners for many surgical procedures. Global 
surgical payment covers the surgical procedure and certain related pre-procedure activities, post-
procedure activities on the same day, and follow-up visits and care for complications over a fixed 
global period of 10 days for minor procedures and 90 days for major procedures, which starts the 
day after the procedure. 

In this report, we examine aspects of Medicare’s global surgical payment policy, focusing on 
analyses and findings that may be of use to the Centers for Medicare & Medicaid Services 
(CMS) as it continues to consider new ways to improve the valuation of global surgical services. 
The report covers four main analyses:  

• Analysis 1: Observed-to-Expected Post-Operative Visit Ratios 
• Analysis 2: Role of Other Practitioners During 90-Day Global Periods 
• Analysis 3: Within-Practice Specialization in the Provision of Post-Operative Care 
• Analysis 4: Empirically Derived Transfer of Care Splits. 

The following sections briefly describe the purpose, data, methods, and findings of each analysis.  

Analysis 1: Observed-to-Expected Post-Operative Visit Ratios 
Medicare’s bundled payment for surgical procedures reflects the work involved in a set of 

post-operative evaluation and management (E&M) visits, which are assumed to occur following 
the procedure within the global period. Both the number and level of bundled post-operative 
visits vary across procedures. Since 2018, CMS requires certain practitioners to report when they 
provide post-operative visits during global periods.2 Practitioners report these post-operative 
visits using no-pay Healthcare Common Procedure Coding System (HCPCS) code 99024.  

Prior RAND studies found large differences between the number of visits that Medicare 
assumes occur as part of global periods and those that were reported using no-pay HCPCS code 
99024. Two recent U.S. Department of Health and Human Services (HHS) Office of Inspector 
General (OIG) reports conducted audits of medical records and confirmed that fewer visits than 
expected occur during global periods while also noting some issues with the accuracy of 99024 
reporting data.3 Collectively, RAND and HHS-OIG findings suggest that the valuation of global 

 
2 The reporting requirement applies to roughly 300 high-volume or high-cost procedure codes and to practices with 
ten or more practitioners in nine states. 
3 U.S. Department of Health and Human Services Office of Inspector General (HHS-OIG), Office of Audit Services, 
“CMS Should Confirm It Is Receiving Medicare Postoperative Visit Data on Global Surgeries When Reporting Is 
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surgical services could be improved by updating counts of assumed visits to align with counts of 
visits typically provided to patients, likely with associated reductions in valuations for these 
services. 

The objective of  Analysis 1 is to compare the visits reported to Medicare (observed) as a 
share of the total visits assumed by Medicare to occur (expected), using the most recent available 
Medicare data at the time of analysis (i.e., data for procedures in CY 2024). The resulting 
observed-to-expected (O/E) ratios overall and for specific procedures by HCPCS code are 
calculated using methods described in earlier RAND reports.4 To avoid cases in which 
overlapping global periods from different procedures could complicate linkages between 
reported visits and a specific procedure, in our analysis, we used information only from clean 
procedures (i.e., having global periods that did not overlap with the global period of another 
surgical service).  

Analysis 1 Findings 

There was a large relative (but small absolute) decline in the O/E ratio from 2018 to 2024 for 
procedures with 10-day global periods, from 3.3 percent to 1.8 percent. (For ease of presentation, 
we typically describe O/E ratios in percentage point terms; i.e., multiplied by 100.) In other 
words, of all the expected post-operative visits following procedures with 10-day global periods, 
only 1.8 percent were reported to CMS, and 98.2 percent were not reported to CMS in CY 2024. 
For procedures with 90-day global periods, the O/E ratio was 27.6 percent in CY 2024, with 
roughly similar O/E ratios for prior years. O/E ratios were relatively stable over time for 
individual 90-day procedure codes. In sum, this analysis provides further evidence that only a 
minimal portion of assumed post-operative visits for minor procedures and a modest share for 
major procedures are furnished to patients as part of global surgical packages.  

Analysis 2: Role of Other Practitioners During 90-Day Global Periods 
Medicare’s global surgical payment includes most post-operative care related to the 

procedure during the global period. However, practitioners (or practices) that did not bill for the 
initial global surgical service are free to bill separately for post-operative care during the global 
period.5 To the extent that this phenomenon occurs, Medicare is effectively paying twice for 
post-operative visits: first as part of the payment to the surgeon (which, as shown in Analysis 1, 

 
Required,” A-05-20-00027, August 2025a; HHS-OIG, Office of Audit Services, “CMS Should Improve Its 
Methodology for Collecting Medicare Postoperative Visit Data on Global Surgeries,” A-05-20-00021, June 2025a. 
4 Daniel J. Crespin, Ashley M. Kranz, Teague Ruder, Ateev Mehrotra, and Andrew W. Mulcahy, Claims-Based 
Reporting of Post-Operative Visits for Procedures with 10- or 90-Day Global Periods: Updated Results Using 
Calendar Year 2019 Data, RAND Corporation, RR-A203-2, 2021b. 
5 Generally, practitioners in the same practice as the surgeon who performed the procedure cannot bill separately for 
visits during global periods without appending a modifier to the visit’s claim line indicating that it was for a visit 
unrelated to the procedure.  
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is an overpayment to begin with, on average) and then again as separately billed and paid E&M 
visits. The objective of this analysis is to quantify the extent to which practitioners other than the 
surgeon bill for E&M services during the global period of a surgical procedure, with an emphasis 
on visits outside the bundled payment scope.  

We used the same approach in Analysis 2 to identify clean procedures with 90-day global 
periods as we did in Analysis 1 for CY 2024 procedures. For this set of procedures, we flagged 
separately billed E&M codes during global periods with certain characteristics suggesting that 
they could be related to post-operative care, such as those that were (1) billed by a nurse 
practitioner or physician assistant, (2) billed by a practice other than the one that billed for the 
procedure, (3) furnished by a practitioner of the same specialty as the initial surgeon, and 
(4) based on diagnoses related to common post-operative conditions, such as pain management.  

Analysis 2 Findings 

Overall, E&M services provided during global periods by practitioners that were not paid as 
part of the global surgical package were relatively common. However, we found little evidence 
to suggest that these separately billed E&M visits were systematically related to post-operative 
care. For example, overall, only 2.1 percent of separately billed E&M visits during global 
periods had diagnosis codes for pain management, and most of these were for general pain 
management rather than for pain management designated as post-operative follow-up care.  

Analysis 3: Within-Practice Specialization in the Provision of Post-
Operative Care 
Many global surgery services are provided and billed for by group practices. Because the 

scope of global surgical packages is defined at the group practice rather than at the practitioner 
level, practices may adopt different divisions of labor between procedures and post-operative 
care. RAND’s prior analyses have focused on episodes of care anchored on specific surgical 
procedures rather than on patterns of care across practitioners. As an extension of these prior 
analyses, we studied O/E ratios for post-operative visits at the individual practitioner level for 
2024 clean procedures to assess the extent of within-practice specialization in the provision of 
either surgical or post-operative care. 

Analysis 3 Findings 

We found substantial variation in O/E ratios across practitioners within practices, suggesting 
some degree of specialization in post-operative care. These patterns varied by specialty, which 
suggests a diverse set of models for post-operative care delivery. Further analysis of practitioner-
level post-operative visit statistics can provide CMS with insight into the ways that practices 
provide and bill for post-operative care.  
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Analysis 4: Empirically Derived Transfer of Care Splits 
Under Medicare payment rules, when post-operative care is formally transferred, the surgeon 

should bill such care as surgical care only (using modifier 54), and practitioners providing only 
post-operative care should bill such care as post-operative care only (using modifier 55). When 
this occurs, the total valuation (and therefore payment) for the global surgical service is allocated 
across surgeons and post-operative practitioners using a HCPCS-specific split based on historical 
assumptions. In its CY 2025 Physician Fee Schedule (PFS) Final Rule, CMS expanded the 
scenarios in which practitioners are required to bill for surgical services using the modifier 54 to 
include all cases in which the surgeon does not anticipate providing post-operative care.6 This 
policy change will likely reduce double payment for post-operative care, lower payments to 
surgeons (with ambiguous effects on payments to practitioners providing post-operative care), 
and expand the information available to CMS on patterns of care within global surgical 
packages.  

The CY 2025 PFS expansion of the scope of the modifier 54 does not address the basis for 
splitting the total global surgical service valuation between surgeons and practitioners furnishing 
post-operative care, which remains based on historical assumptions. In the CY 2026 PFS 
proposed rule, CMS requested public comment on approaches to update the surgical shares and 
post-operative shares used to determine payment rates when transfer of care modifiers are 
billed.7 In the CY 2026 PFS Final Rule, CMS indicated that it would take interested party 
feedback into consideration when developing further policy.8 

The objective of Analysis 4 is to model and compare alternative methods for splitting the 
valuation of surgical work between the operating surgeon (who uses modifier 54) and 
practitioners providing post-operative care (who use modifier 55) for procedures with 90-day 
global periods. The analysis relies on many of the same methodological steps described in 
Analysis 1 to identify a set of clean global surgical services without overlapping global periods, 
with dates of service in CY 2024, and for which post-operative visit reporting was likely 
required. Using information in the CY 2025 Final Rule Addendum B (for total valuations) and 

 
6 CMS, U.S. Department of Health and Human Services, “Medicare and Medicaid Programs; CY 2025 Payment 
Policies Under the Physician Fee Schedule and Other Changes to Part B Payment and Coverage Policies; Medicare 
Shared Savings Program Requirements; Medicare Prescription Drug Inflation Rebate Program; and Medicare 
Overpayments,” Federal Register, Vol. 89, No. 236, December 9, 2024c. 
7 CMS, U.S. Department of Health and Human Services, “Medicare and Medicaid Programs; CY 2026 Payment 
Policies Under the Physician Fee Schedule and Other Changes to Part B Payment and Coverage Policies; Medicare 
Shared Savings Program Requirements; and Medicare Prescription Drug Inflation Rebate Program,” Federal 
Register, Vol. 90, No. 134, July 16, 2025a. 
8 CMS, U.S. Department of Health and Human Services, “Medicare and Medicaid Programs; CY 2026 Payment 
Policies Under the Physician Fee Schedule and Other Changes to Part B Payment and Coverage Policies; Medicare 
Shared Savings Program Requirements; and Medicare Prescription Drug Inflation Rebate Program,” Federal 
Register, Vol. 90, No. 212, November 5, 2025b. 
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the Physician Time File,9 we calculated the portion of work relative value units (RVUs) allocated 
to surgeons billing using modifier 54 under four approaches: 

• Approach A: the current CMS approach using historical, assumed shares 
• Approach B: removing work RVUs for post-operative visits calculated using the number 

and level of visits in the Physician Time File  
• Approach C: removing work RVUs for post-operative visits calculated based on the 

number of post-operative visits typically reported using no-pay HCPCS code 99024  
• Approach D: removing work RVUs for post-operative visits in proportion to the 

physician time (in minutes) involved in providing the Physician Time File number and 
level of post-operative visits compared with the total physician time for the global 
surgical package.  

Importantly, each approach keeps total RVUs for the global surgical package constant but 
changes the share paid to surgeons under modifier 54 billing.  

Analysis 4 Findings 

We found that Approaches B and D, which split the valuation of surgical work based on the 
Physician Time File, produce highly variable and, at times, implausible results across 
procedures, while using observed follow-up data (Approach C) consistently favors the surgeon. 
Surgeons billing with modifier 54 would retain 83 percent of work RVUs (and approximately the 
same share of payment), on average, under Medicare’s current policy, compared with 62.7 
percent of work RVUs under Approach B, 90.9 percent under Approach C (based on post-
operative visit reporting), and 53.4 percent under Approach D. The variation in results from 
Approaches B and D stems mainly from implausible Physician Time File visit counts, which, for 
some procedure codes, leave very few or no work RVUs remaining for intraservice work. For 
these codes, the Physician Time File–based post-operative shares are biased upward, and 
procedure shares are biased downward, in proportion to the extent that the Physician Time File 
overstates post-operative visit counts for each code.10 For the same reason, Approaches B and D 
lead to implausibly low intensity, or intraservice work per unit time (IWPUT) values, for many 
surgical procedures—resulting in, for example, major procedure intensities being lower than the 
intensity for a typical outpatient office visit. In contrast, Approach C, which is based on the 
number of post-operative visits actually provided to patients during global periods as reported to 

 
9 The HCPCS code–level Physician Time File is posted with each annual PFS rule and, for global surgical services, 
lists the assumed number and level of post-operative visits included in global surgical packages for each procedure 
code with a 10- or 90-day global period.  
10 As a further illustrative example, assuming a procedure actually had intraservice work of 5 RVUs and 5 post-
operative visits of 1 work RVU each (10 RVUs total), but in the Physician Time File, the procedure was listed with 
10 work RVUs total and 10 post-operative visits of 1 work RVU each; thus, there are 0 RVUs remaining for 
intraservice work, and the calculated modifier split would reflect only post-operative visits, leaving no work RVUs 
for the practitioner furnishing the procedure itself. If the Physician Time File count of post-operative visits were 
correct (in this case, five visits), the operating surgeon would be guaranteed at least 50 percent of the total valuation 
when billing with modifier 54.  
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CMS, leads to typically larger procedure shares retained by the surgeon and less variation across 
procedures.  

Conclusions and Recommendations 
The four analyses comprising this report provide new information that CMS may use to 

inform future policy decisions related to global surgical services. Analysis 1 findings confirm the 
result from several prior RAND studies that substantially fewer post-operative visits are actually 
provided to patients as part of global periods compared with the number of visits that Medicare 
assumes will occur when valuing global surgical packages. Analysis 2 findings show that other 
practitioners commonly provide care to patients during global periods but seldom do so in a way 
that is easily identifiable as post-operative care specifically using claims data. Analysis 3 
findings suggest within-practice specialization in providing surgical versus post-operative care. 
Building on this Analysis 3 finding, Analysis 4 describes applied examples of how post-
operative visit data submitted to Medicare could be used to improve the valuation of global 
surgical packages through the calculation of new allocation factors for determining the share of a 
total global surgical package valuation attributed to the surgeon when billed under modifier 54. 

One common theme across all four analyses is that data reported to Medicare or already 
contained in CMS systems (such as fee-for-service claims data) can help elucidate patterns of 
post-operative care to some extent. Further analyses, such as on within-practice patterns of post-
operative care and on associations between procedure and post-operative service settings, 
warrant consideration. The latter of these may help shed light on the recent findings in HHS-OIG 
reports that suggest the underreporting of post-operative visits in facility settings. The analyses 
also collectively highlight the continuing need to monitor trends in global procedure and post-
operative care, especially as CMS introduces new targeted improvements in global surgery 
valuation, such as the expansion of the scope for modifier 54. Changing financial incentives for 
surgeons and practitioners furnishing post-operative care outside the boundaries of global 
surgical packages will likely lead to shifts in practice in both patient care and the submission of 
claims to Medicare for payment.  

Finally, the analyses collectively reinforce prior findings that only a fraction of post-
operative care assumed by Medicare to occur as part of global surgical packages is actually 
provided to patients. Continued incremental improvements in valuation and payment policies 
may help improve the accuracy of global surgical service valuation in the short term. Ultimately, 
given the magnitude and persistence of disconnects between real-world patterns of patient care 
and assumptions underlying the valuation of surgical procedures under the PFS, CMS will likely 
need to broadly revalue all global surgical services. The analyses presented in this report provide 
examples of how this broad revaluation can be data-driven, transparent, and revisited over time.  
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Chapter 1. Introduction 

Since the inception of its Physician Fee Schedule (PFS) in 1992, Medicare has bundled pre- 
and post-operative care related to surgical procedures into a single (i.e., global) payment 
anchored on the specific procedure.1 For most procedures, Medicare’s payment for global 
surgical services covers: 

• pre-operative activities on the day of the procedure (and, in some cases, a pre-operative 
visit the day before the procedure) 

• the “skin-to-skin” work as the practitioner performs the procedure on the patient 
• post-operative activities on the day of the procedure 
• follow-up visits and care for complications over a fixed global period of 10 days for 

minor procedures and 90 days for major procedures, starting the day after the procedure. 

Global surgical services are valued holistically—that is, as a single service anchored on the 
procedure with a single valuation and payment rate encompassing all of these constituent 
components.  

The rationale behind global surgical payment shares similarities with more-recent bundled 
payment models and approaches. By bundling services from before, during, and after the 
procedure into a single payment, Medicare’s global surgical payment policy is intended to 
improve administrative efficiency through streamlined billing and claims processing, decrease 
variation geographically and between Medicare Administrative Contractors (MACs), and allow 
payments to reflect the full cycle of care in surgical code valuations.2 The policy may also 

• encourage continuity of care by making payment to a single practitioner 
• incentivize quality by placing surgeons “at risk” for follow-up care for complications 
• lower costs associated with potentially unnecessary or low-value post-operative care that 

otherwise would be separately billed. 
However, as an early implementation of bundled payment, Medicare’s global surgical 

payment policy does not include certain design features considered central to more-recent 
bundled payment arrangements. Medicare’s global surgical payment policy does not broadly 
require documentation that post-operative visits were provided to patients, does not require a 
certain level of post-operative care to qualify for the full global surgical package payment, and 
does not monitor downstream clinical or quality implications for patients associated with the 

 
1 Marian Gornick, “Physician Payment Reform Under Medicare: Monitoring Utilization and Access,” Health Care 
Financing Review, Vol. 14, No. 3, Spring 1993.  
2 Centers for Medicare & Medicaid Services (CMS), U.S. Department of Health and Human Services, Global 
Surgery, Medicare Learning Network booklet, MLN907166, November 2024b; Paul B. Ginsburg, “Physician 
Payment Policy in the 101st Congress,” Health Affairs, Vol. 8, No. 1, Spring 1989.  
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receipt of post-operative care (or not). Underprovision of care after receiving payment is a major 
concern with bundled payment interventions.3 In other bundled payment models, payers often 
address this “shirking” concern by attributing responsibility for follow-up care to specific 
providers, requiring provider reporting of care provided within the bundle, and monitoring 
quality measures and clinical outcomes over time.4  

Historical Context, 2007–2024 
From 2007 to 2012, the U.S. Department of Health and Human Services (HHS) Office of 

Inspector General (OIG) released a series of reports describing the extent to which post-operative 
visits included in the global payment for certain procedures were documented in patient medical 
records.5 Each HHS-OIG report found that the number of visits actually provided to patients was, 
on average, less than the number of visits that the Centers for Medicare & Medicaid Services 
(CMS) includes in the valuation for the relevant global surgical package. Informed by these 
findings, CMS proposed to “unbundle” post-operative visits from global surgical services in the 
calendar year (CY) 2015 PFS Proposed Rule, narrowing the scope for global payment to include 
activities related to the procedure only on the day of the procedure (with a “0-day” global period) 
and allowing practitioners to bill separately for post-operative evaluation and management 
(E&M) visits as they occurred.6 

In the Medicare Access and A Reauthorization Act of 2015 (MACRA), Congress prohibited 
CMS from implementing its proposed unbundling of post-operative visits, required CMS to 
collect and analyze new data on the extent to which post-operative visits are delivered to patients 
and the “level” of these visits (in terms of the activities, time, and intensity involved in each 
visit), and further required CMS to use the newly collected data and other information to revalue 
global surgical services (i.e., quantify the work, practice expense, and malpractice relative value 
units [RVUs] associated with each service),7 which in turn determine payment rates). CMS 

 
3 Mark McClellan, “Reforming Payments to Healthcare Providers: The Key to Slowing Healthcare Cost Growth 
While Improving Quality?” Journal of Economic Perspectives, Vol. 25, No. 2, Spring 2011. 
4 Peter S. Hussey, Andrew W. Mulcahy, Christopher Schnyer, and Eric C. Schneider, Closing the Quality Gap: 
Revisiting the State of the Science: Vol. 1, Bundled Payment: Effects on Health Care Spending and Quality, Agency 
for Healthcare Research and Quality, Report No. 12-E007-EF, August 2012. 
5 HHS-OIG, Review of Cataract Global Surgeries and Related Evaluation and Management Services, Wisconsin 
Physicians Service Insurance Corporation, Calendar Year 2003, March 2007; HHS-OIG, Cardiovascular Global 
Surgery Fees Often Did Not Reflect the Number of Evaluation and Management Services Provided, May 2012a; 
HHS-OIG, Musculoskeletal Global Surgery Fees Often Did Not Reflect the Number of Evaluation and Management 
Services Provided, May 2012b.  
6 CMS, U.S. Department of Health and Human Services, “Medicare Program; Revisions to Payment Policies Under 
the Physician Fee Schedule and Other Revisions to Part B for CY 2016,” Federal Register, Vol. 80, No. 135, July 
15, 2015. 
7 Public Law 114-10, Medicare Access and CHIP Reauthorization Act of 2015, April 16, 2015. 
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awarded a contract to RAND to assist with related data collection and analysis, which involved 
three components:  

• analyzing data from required claims-based reporting of post-operative visits following 
about 300 high-volume and/or payment surgical procedures furnished by practitioners in 
nine states and by practices of ten or more practitioners 

• fielding a survey to practitioners to collect information on the level of post-operative 
visits following certain high-volume global surgical procedures  

• a pilot time and motion effort pairing direct observation and recording times in a small 
number of practices. 

RAND published results from these efforts in three reports released alongside the CY 2020 PFS 
proposed and final rules,8 as well as subsequent reports that present results reflecting more-recent 
data and responses to stakeholder comments.9 

Throughout these studies and analyses, RAND research findings have consistently shown 
that surgeons provide fewer post-operative visits than the number Medicare assumes to occur 
during surgical global periods. For example, a 2021 report documented the following:10 

• Although nearly all global surgical packages for minor procedures (i.e., those with 10-
day global periods) included a bundled post-operative visit, only 4 percent of these 
procedures had a reported post-operative visit.  

• About 71 percent of major procedures (i.e., those with 90-day global periods) had at 
least one post-operative visit within the global period.  

• Medicare assumes that major procedures often necessitate multiple post-operative visits; 
however, only 39 percent of the total assumed visits were provided to patients. 

These findings from claims-based reporting were consistent through an array of robustness 
checks and sensitivity analyses focusing on addressing sampling, non-response, and other 
concerns raised by surgical specialty societies.11 In terms of the level of post-operative visits, 

 
8 Ashley M. Kranz, Teague Ruder, Ateev Mehrotra, and Andrew W. Mulcahy, Claims-Based Reporting of Post-
Operative Visits for Procedures with 10- or 90-Day Global Periods: Final Report, RAND Corporation, RR-A2846-
1, 2021; Courtney A. Gidengil, Andrew W. Mulcahy, Ateev Mehrotra, and Susan L. Lovejoy, Survey-Based 
Reporting of Post-Operative Visits for Select Procedures with 10- or 90-Day Global Periods: Final Report, RAND 
Corporation, RR-2941-CMS, 2019; Andrew W. Mulcahy, Harry H. Liu, Teague Ruder, Susan L. Lovejoy, Katie 
Merrell, and Ateev Mehrotra, Using Claims-Based Estimates of Post-Operative Visits to Revalue Procedures with 
10- and 90-Day Global Periods, RAND Corporation, RR-3035-1-CMS, 2021a.  
9 Daniel J. Crespin, Ashley M. Kranz, Teague Ruder, Ateev Mehrotra, and Andrew W. Mulcahy, Claims-Based 
Reporting of Post-Operative Visits for Procedures with 10- or 90-Day Global Periods: Updated Results Using 
Calendar Year 2018 Data, RAND Corporation, RR-A203-1, 2021a; Daniel J. Crespin, Ashley M. Kranz, Teague 
Ruder, Ateev Mehrotra, and Andrew W. Mulcahy, Claims-Based Reporting of Post-Operative Visits for Procedures 
with 10- or 90-Day Global Periods: Updated Results Using Calendar Year 2019 Data, RAND Corporation, RR-
A203-2, 2021b; Andrew W. Mulcahy, Ateev Mehrotra, Courtney A. Gidengil, and Susan L. Lovejoy, Responses to 
Comments on RAND Global Services Reports, RAND Corporation, RR-4314-1-CMS, 2021b. 
10 Kranz et al., 2021. 
11 Mulcahy et al., 2021b. 
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findings from RAND’s survey and time and motion pilot suggest that post-operative visits 
involve about the same time and work as general E&M office visits.12 

These findings apply only to post-operative visits that fall within the scope of a global 
surgical service—in other words, only to the practitioner (or group practice, as relevant) who 
performed the procedure (e.g., surgeon). Medicare payment policy allows other practitioners to 
provide and separately bill for post-operative care during global periods. For example, for a 
Healthcare Common Procedure Coding System (HCPCS) procedure code with five visits listed 
in the Physician Time File and bundled into the procedure’s global surgical package valuation,13 
the following scenario is allowed under Medicare’s payment policy: 

• The surgeon receives the entire global surgical service payment, assuming five visits. 
• The surgeon might provide just one visit within the global period. 
• Another practitioner in a different practice (e.g., the patient’s primary care practitioner) 

could provide and be separately paid for three more post-operative visits, all three of 
which occur during the global period but are outside the conceptual scope of the global 
surgical package. 

Given this distinction, the findings described above do not directly relate to the full extent of 
post-operative care provided to individual patients, some of which may be outside the scope of 
global surgical packages. In other words, for major procedures, while prior RAND analyses 
suggest that only 39 percent of the total assumed post-operative visits were provided by the 
practitioners that performed the procedure who received the full global surgical service 
payment,14 services separately provided and billed by other practitioners during global periods 
could increase the overall share of assumed visits that were actually provided to patients. 
However, prior analyses and the updated analyses presented in this report have shown that other 
practitioners (including those in other practices) do not typically bill for separate E&M services 
during global periods.15  

Medicare’s Approach to Global Surgical Service Policy Changes  
CMS has repeatedly committed to improving the accuracy of global service valuations, most 

recently in the CY 2025 Final Rule and the CY 2026 PFS Final Rule.16 More specifically, the 
 

12 Gidengil et al., 2019. 
13 The HCPCS code–level Physician Time File is posted with each annual PFS rule and, for global surgical services, 
lists the assumed number and level of post-operative visits included in global surgical packages for each procedure 
code with a 10- or 90-day global period.  
14 Kranz et al., 2021; Gidengil et al., 2019; Mulcahy et al., 2021a. 
15 Mulcahy et al., 2021a. 
16 CMS, U.S. Department of Health and Human Services, “Medicare and Medicaid Programs; CY 2025 Payment 
Policies Under the Physician Fee Schedule and Other Changes to Part B Payment and Coverage Policies; Medicare 
Shared Savings Program Requirements; Medicare Prescription Drug Inflation Rebate Program; and Medicare 
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CY 2025 Final Rule preamble notes the implications of misvalued global services on incentives 
for practitioners furnishing these services, including lower payment rates and the potential 
underprovision of primary care and other non-procedure medical services, stemming from the 
allocative nature of PFS valuation and the potential overprovision and inflated patient cost-
sharing of overvalued procedures.17 Prior to the CY 2025 PFS Final Rule, CMS had already 
taken some steps to address the overvaluation of global surgical procedures. For example, when 
increasing the valuation for stand-alone E&M visits in CY 2021, CMS decided not to make 
corresponding increases for post-operative visits bundled into global surgical packages, citing 
evidence that fewer post-operative visits are provided as part of global periods than are assumed 
to occur. As of this writing, CMS has not used findings from the analyses of claims-based post-
operative visit reporting to broadly revalue global surgical services.18 The CY 2026 PFS 
proposed rule briefly discusses CMS’ continued efforts to refine how global surgical packages 
are valued and solicits public comment on opportunities to better align valuation with real-world 
practice.19 

CY 2025 PFS Final Rule Changes  

In the CY 2025 PFS Final Rule, CMS clarifies the scope of global surgical payment and 
finalizes two additional specific changes to Medicare payment policy for global surgical services 
when there is a transfer of care between a surgeon and other practitioners for post-operative 
care.20 First, CMS changed eligibility and reporting requirements for modifier 54 (surgical 
care only). Previously, along with other transfer of care payment modifiers, such as modifiers 55 

 
Overpayments,” Federal Register, Vol. 89, No. 236, December 9, 2024c; CMS, U.S. Department of Health and 
Human Services, “Medicare and Medicaid Programs; CY 2026 Payment Policies Under the Physician Fee Schedule 
and Other Changes to Part B Payment and Coverage Policies; Medicare Shared Savings Program Requirements; and 
Medicare Prescription Drug Inflation Rebate Program,” Federal Register, Vol. 90, No. 212, November 5, 2025b. 
17 CMS, 2024c. 
18 CMS, U.S. Department of Health and Human Services, “Medicare Program, CY 2021 Payment Policies Under 
the Physician Fee Schedule and Other Changes to Part B Payment Policies; Medicare Shared Savings Program 
Requirements; Medicaid Promoting Interoperability Program Requirements for Eligible Professionals; Quality 
Payment Program; Coverage of Opioid Use Disorder Services Furnished by Opioid Treatment Programs; Medicare 
Enrollment of Opioid Treatment Programs; Electronic Prescribing for Controlled Substances for a Covered Part D 
Drug; Payment for Office/Outpatient Evaluation and Management Services; Hospital IQR Program; Establish New 
Code Categories; Medicare Diabetes Prevention Program (MDPP) Expanded Model Emergency Policy; Coding and 
Payment for Virtual Check-in Services Interim Final Rule Policy; Coding and Payment for Personal Protective 
Equipment (PPE) Interim Final Rule Policy; Regulatory Revisions in Response to the Public Health Emergency 
(PHE) for COVID-19; and Finalization of Certain Provisions from the March 31st, May 8th and September 2nd 
Interim Final Rules in Response to the PHE for COVID-19,” Federal Register, Vol. 85, No. 248, December 28, 
2020. 
19 CMS, U.S. Department of Health and Human Services, “Medicare and Medicaid Programs; CY 2026 Payment 
Policies Under the Physician Fee Schedule and Other Changes to Part B Payment and Coverage Policies; Medicare 
Shared Savings Program Requirements; and Medicare Prescription Drug Inflation Rebate Program,” Vol. 90, 
No. 134, Federal Register, July 16, 2025a. 
20 CMS, 2024c. 
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(post-operative care only) and 56 (pre-operative care only), modifier 54 could only be billed 
when both the surgeon and one or more other practitioners agreed to a formal transfer of care 
documented in a patient’s charts by each practitioner. CMS’ finalized change expands the 
applicability of modifier 54 to all cases for which the surgeon does not intend to provide post-
operative care, including cases in which one or more practitioners do not document the transfer 
of care in writing. As an example, a surgeon at an academic medical center in an urban area who 
expects a patient will receive post-operative care from a suburban primary care practitioner 
closer to the patient’s home would bill for the appropriate procedure code with modifier 54 
reported on the same claim line.  

This change prevents Medicare payment under global surgical packages for post-operative 
visits that are never provided to patients or that are separately billed by another practitioner or 
practice. It also effectively reduces service valuation and payment to surgeons providing only the 
procedure. For this reason, the share of the total global surgical package valuation assigned to the 
surgeon under modifier 54 has important implications for payments to individual practitioners 
and to the overall allocation of work RVUs and payments across services for Medicare rate-
setting.  

While the CY 2025 policy change broadened the scope of required modifier 54 reporting, it 
did not adjust how Medicare determines the share, or “split,” of the total global surgery valuation 
paid to the surgeon. The current splits, which CMS publishes in its PFS Relative Value Files, 
were set by assumption in some cases decades ago and describe the share of RVUs associated 
with post-operative visits versus pre-operative and intraservice activities for a given global 
surgical package.21 These splits are generally standardized, with a 10-percent share for post-
operative visits for most minor procedures (i.e., those with 10-day global periods) and close to a 
20-percent post-operative visit share (e.g., 19, 20, or 21 percent) for most major procedures with 
90-day global periods.  

Second, CMS created a new post-operative visit add-on code, G0559, that practitioners 
other than the surgeon performing an initial procedure can bill alongside an E&M visit when the 
second practitioner provides post-operative care. The add-on code accounts for CMS’ assessment 
that there is additional time and work involved in a new practitioner taking over post-operative 
care beyond what is reflected in a typical E&M visit. This add-on code can be billed only by 
practitioners outside the practice that received payment for the surgical procedure as defined by 
the tax identification number (TIN).  

CY 2026 PFS Final Rule Response to Request for Comment  

CMS’ CY 2026 PFS Final Rule did not adjust or add to the changes from the prior 
rulemaking cycle. CMS did, however, request and respond to public comment on alternatives to 
broaden global surgical service valuation and payment. CMS specifically sought input on how 

 
21 CMS, “PFS Relative Value Files,” database, updated May 15, 2025. 
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procedure shares should be determined when the transfer of care modifier is applied to 90-day 
global packages, as well as how global surgical payments could be divided between surgeons 
and post-operative care providers.22 In the final rule, CMS indicated that it would consider the 
comments that it received as it develops further policy related to global surgical services. 

Report Overview 
In this report, we describe our approach to and findings from four analyses related to CMS’ 

recent policy changes and proposals related to global surgical services: 

1. an update of earlier RAND analyses on the extent to which the post-operative visits 
included in Medicare’s valuation and payment for global surgical services are actually 
provided to patients 

2. an analysis of the extent to which practitioners other than the surgeon furnish services 
during global periods 

3. a brief investigation into the extent to which practitioners specialize in their focus on 
procedures versus post-operative care within practices 

4. a modeling exercise describing, estimating, and comparing alternative approaches to 
calculate the shares of valuation (and therefore payment) received by different 
practitioners when transfer of care modifier 54 applies. 

These analyses provide important background information and context around CMS’ recent 
changes and may help inform future CMS policy development. 

  

 
22 CMS, 2025b. 
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Chapter 2. Analysis 1: Observed-to-Expected Post-Operative Visit 
Ratios 

This analysis uses data for surgical procedures furnished from CY 2018 through CY 2024 
(the most recent data used in RAND’s earlier analyses were reported in CY 2019) and focuses on 
the main O/E ratio outcome from the earlier work. This O/E ratio describes the share of total 
post-operative visits assumed by Medicare to occur during global periods that are actually 
reported to CMS via the no-pay HCPCS code 99024. When the total number of post-operative 
visits reported to Medicare for a surgical procedure equal the total number of follow-up visits 
that were assumed to occur in valuing the global package, the O/E ratio is 1 (i.e., 100 percent of 
expected visits were reported). For ease of presentation, we typically describe O/E ratios in 
percentage point terms (i.e., multiplied by 100). This analysis updates the main results from the 
series of prior RAND reports on the claims-based reporting of post-operative visits.23 

Data and Methods 
We first identified line-level procedure claims that could serve as an unbiased index set 

(hereafter referred to as potential index claims) to calculate O/E ratios.24 These claims have the 
following characteristics: 

• a date of service from CY 2018 through CY 2024 
• a HCPCS code entered where CMS requires post-operative visit reporting 
• a rendering practitioner within a practice (defined by TIN) of ten or more individual 

National Provider Identifiers (NPIs) in the year the service was performed25 
• procedure furnished in one of nine states in which CMS requires post-operative visit 

reporting 
• did not have one of the following payment modifiers, each of which complicates the 

determination of the scope of global surgical packages: demonstration claim (DM), 
clinical research trial (00, 01), assisted at surgery (AS, 80, 81, 82), discontinued 
procedure (53), surgical procedure only (54), post-operative care only (55); and pre-
operative care only (56). 

 
23 Gidengil et al., 2019; Crespin et al., 2021a; Crespin et al., 2021b; Kranz et al., 2021; Mulcahy et al., 2021a; 
Mulcahy et al., 2021b. 
24 See both Kranz et al. (2021) and Crespin et al. (2021b) for details regarding this and other data and method steps. 
25 The number of practices and practice size can fluctuate from year to year. Therefore, results are sensitive to how 
practice size is defined per TIN, such as in a given year or an average or maximum over more than one year. In this 
analysis, data from a practice are included only for those years in which that practice has ten or more practitioners. 
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Second, for each potential index procedure line meeting the above criteria, we identified all 
other global surgical procedures for the same patient with service dates within the fourth quarter 
(Q4) of 2017 through the first quarter (Q1) of 2025. We used this second, broader set of global 
surgical procedures to determine whether each procedure in the initial set was a clean procedure 
in the sense that its global period did not overlap with the global period for any other procedure. 
The broader time frame for the second set versus the first set of procedures enabled us to identify 
90-day global periods that began in one year—for example, CY 2023—and extended into the 
next year (in this case, CY 2024). It also enabled us to identify global periods starting late in one 
year—for example, CY 2024—that run concurrently with global periods for procedures early in 
the next calendar year (in this example, CY 2025).  

Overlapping global periods create ambiguity in the linkage between post-operative visits 
reported using HCPCS code 99024 and surgical procedures. There are also important 
considerations stemming from Medicare’s multiple procedure payment reduction (MPPR) policy 
when global periods overlap. To ensure that the observed and expected post-operative visits used 
to calculate O/E ratios reflect a single procedure, we excluded potential index procedures that 
had overlapping global periods with one or more other global surgical procedures from the 
broader second set. The remaining subset of potential index procedures served as the actual 
index procedures for our analysis. These clean procedure claim lines with CY 2018–2024 service 
dates were each associated with a global period that does not overlap with the global period for 
any other procedure.26  

Third, we linked index procedures to post-operative visits reported with the HCPCS code 
99024. We required post-operative visits to have the same patient identifier as the index 
procedure and dates of service within Q1 2018 through Q1 2025, including the entirety of 
Q1 2025, to account for the full 90-day global periods for procedures furnished on December 31, 
2024.27 Importantly, because follow-up visits can potentially be provided by practitioners other 
than the performing surgeon, we included all reported post-operative visits during the global 
period for the patient receiving the procedure, not just those visits furnished by the surgeon, 
other practitioners in the same practice, or any other subset of practitioners. This method likely 
calculates more-conservative O/E ratios (i.e., more generous in crediting practitioners with post-
operative visits) because many of these procedures are likely unrelated to the index procedure. 

 
26 Our approach to define clean procedures in this report is the same approach taken in the most recent claims-based 
reporting analysis (Crespin et al., 2021b). O/E ratio results from earlier claims-based reporting analyses used a 
slightly different approach. As a result, published O/E ratios for CY 2018 and CY 2019 procedures differ from those 
reported in this chapter. All O/E ratio results in this chapter, including results for CYs 2018–2023, derive from a 
new data pull in early 2026 from CMS’ Integrated Data Repository (IDR) and from the methods described in this 
chapter.  
27 Telehealth post-operative visits can be billed using the no-pay HCPCS code 99024 provided they meet necessary 
telehealth requirements (see CMS, “Claims-Based Reporting Requirements for Post-Operative Visits: Frequently 
Asked Questions,” June 2017). 
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Finally, we tallied a count of reported post-operative visits associated with each index 
procedure and aggregated these counts at the HCPCS code level. This sum is the observed 
numerator in the O/E ratio. For the expected denominator, we multiplied the volume of each 
procedure code in the analytic file by the PFS Physician Time File number of post-operative 
visits assumed by Medicare to occur during global periods. O/E ratios less than 1 indicate that 
fewer post-operative visits were provided to patients than are assumed by Medicare to occur 
during relevant global periods. Separately, we calculated the share of index procedures that had 
any reported post-operative visits. We summarized results across all HCPCS codes and 
separately for those with 10-day and 90-day global periods.  

Results 
As in prior analyses, we found that a very small share—a ratio of just 0.018 or 1.8 percent—

of CY 2024 minor procedures (i.e., those with 10-day global periods) had any post-operative 
visits associated with them, despite Medicare assuming one post-operative visit when valuing 
nearly all of these procedures (Table 2.1, top). This same share was larger—at slightly more than 
3 percent for minor procedures in CYs 2018 and 2019. This updated analysis suggests that post-
operative visits within the scope of 10-day global periods have become less common over recent 
years. 

Table 2.1. Main O/E Results for Index Procedures with 10-Day and 90-Day Global Periods, 
CYs 2018–2024 

Finding 2018 2019 2020 2021 2022 2023 2024 
10-day global period procedures (thousands) 910 982 899 1,014 1,061 1,160 1,218 
10-day global period O/E ratio 0.033 0.031 0.027 0.024 0.021 0.020 0.018 

90-day global period procedures (thousands) 321 319 284 297 301 307 304 
90-day global period % with any visits 68.9 70.6 67.2 66.4 65.3 64.4 62.8 
90-day global period O/E ratio 0.303 0.310 0.289 0.298 0.287 0.282 0.276 

SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR. 
NOTE: The key O/E ratio can be compared across global periods. We do not report the percentage with any visits 
for index procedures with 10-day global periods because nearly all of such procedures with any visits have just one 
reported visit in total. The calendar years in the header row refer to the procedure service dates contributing to each 
analysis. The number of clean procedures varies over time because of coding changes, changes to global period 
category, and other factors, including changes in clinical practice. The percentage symbol is shorthand for 
percentage of procedures. 

 
For CY 2024 major procedures (i.e., those with 90-day global periods), 62.8 percent had at 

least one post-operative visit, an overall gradual decline from 70.6 percent of procedures in 
CY 2019 (Table 2.1, bottom). The overall O/E ratio for procedures with 90-day global periods 
also declined over time, from 31.0 percent for CY 2019 procedures to 27.6 percent for CY 2024 
procedures.  
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Table 2.2 shows comparisons of CY 2018 and 2024 O/E ratios for the top ten procedures 
with 90-day global periods ranked in descending order by CY 2024 volume. For both years, the 
table lists the number of expected visits (three codes had one fewer visit in CY 2024 than in 
CY 2018), the mean and median count (shown as p50 in the table) of observed post-operative 
visits, and the corresponding O/E ratios calculated using the mean and median counts of 
observed visits. In prior reports, RAND researchers calculated and reported O/E ratios using the 
mean and median numbers of observed visits (as well as the 75th percentile and mode of 
observed visits) to provide CMS with a range of alternative approaches for revaluation. (See the 
most recent revaluation report for a detailed assessment of the advantages and disadvantages of 
these measurement approaches.28) In brief, median-based O/E ratios are more compatible with 
the building block valuation approach and Medicare’s approach to valuing other PFS services,29 
while mean-based O/E ratios give partial credit to surgeons for post-operative visits that are only 
rarely provided. 

Table 2.2. O/E Ratios for the Top Ten HCPCS Codes of CY 2018 and 2024 Procedures, by CY 2024 
Volume 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

2018 
Exp. 
Visits 

2018 
Mean 
Obs. 
Visits 

2018 
Mean 
O/E 

Ratio 

2018 
p50 
Obs. 
Visits 

2018 
p50 
O/E 

Ratio 

2024 
Exp. 
Visits 

2024 
Mean 
Obs. 
Visits 

2024 
Mean 
O/E 

Ratio 

2024 
p50 
Obs. 
Visits 

2024 
p50 
O/E 

Ratio 
27447 Total knee arthroplasty 7 2.09 0.30 2 0.29 6 1.81 0.30 2 0.33 
27130 Total hip arthroplasty 7 1.88 0.27 2 0.29 6 1.66 0.28 2 0.33 
66821 After cataract laser surgery 2 0.58 0.29 1 0.50 2 0.29 0.14 0 0.00 
66984 Xcapsl ctrc rmvl w/o ecp 4.5 2.00 0.44 2 0.44 3.5 1.20 0.34 1 0.29 
27245 Treat thigh fracture 9 1.61 0.18 1 0.11 9 1.47 0.16 1 0.11 
33208 Insrt heart pm atrial & vent 3 0.84 0.28 0 0.00 3 0.62 0.21 0 0.00 
47562 Laparoscopic cholecystectomy 3.5 1.02 0.29 1 0.29 3.5 1.18 0.34 1 0.29 
23472 Reconstruct shoulder joint 8 2.19 0.27 2 0.25 8 1.96 0.24 2 0.25 
27236 Treat thigh fracture 8 1.58 0.20 1 0.13 8 1.46 0.18 1 0.13 
49650 Lap ing hernia repair init 2 0.94 0.47 1 0.50 2 0.91 0.45 1 0.50 

SOURCE: Authors’ analysis of claims data accessed via the CMS’ IDR in 2019 and 2025 for CY 2018 and 2024 
procedures, respectively.  
NOTE: HCPCS = Healthcare Common Procedure Coding System. We use the following abbreviations in the table 
header row: Exp. = expected; Obs. = observed; p50 = the 50th percentile or median. Some expected visit counts 
include a half-visit for an outpatient facility discharge. Earlier RAND analyses assessed the implications of rounding 
these expected visit counts up (i.e., to reflect a full visit) and down (i.e., to ignore the discharge-related activity). 

 

 
28 Mulcahy et al., 2021a.  
29 This approach to valuing services involves first valuing each constituent component of the broader global surgical 
packages and then defining the valuation from the total service as the sum of individual component–level valuations.  
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Across the ten procedure codes included in Table 2.2, most had median O/E ratios in 2024 
that were either roughly comparable to or lower than median O/E ratios in 2018. Median ratios 
for HCPCS code 66984 (a cataracts procedure) decreased from 44 percent in 2018 to 29 percent 
in 2024, despite a decrease in the number of expected visits from 4.5 to 3.5 visits. After a 
downward revision in the number of expected visits for HCPCS codes 27130 (Total hip 
arthroplasty) and 27447 (Total knee arthroplasty) from seven to six visits (about a 14-percent 
decrease), the median O/E ratio increased by about the same margin from 29 percent to 
33 percent (a 12-percent increase). Some other high-volume HCPCS codes (e.g., HCPCS code 
26055 [Incise finger tendon sheath], not reported in Table 2.2 but included with other HCPCS 
codes in Tables A.1 and A.2 in the appendix for procedures with 90- and 10-day global periods, 
respectively) followed the same pattern of a proportional reduction in expected visits matched by 
a similar proportional increase in the median O/E ratio. Two HCPCS codes had a median of zero 
post-operative visits (HCPCS codes 33208 [Insrt heart pm atrial & vent] and 66821 [After 
cataract laser surgery]) despite Medicare assuming that three and two visits occur during global 
periods for these procedures, respectively. Mean reported post-operative visits were generally 
similar between 2018 and 2024, although some codes showed measurable increases (e.g., 
HCPCS code 47562 [Laparoscopic cholecystectomy] from 29 percent to 34 percent) or decreases 
(e.g., HCPCS code 66821 [After cataract laser surgery] from 29 percent to 14 percent). These 
findings offer a more detailed look at the aggregate O/E ratio from Table 2.1, showing variation 
across HCPCS codes in terms of whether O/E ratios increase or decrease (in general and for 
codes that have been recently revalued with fewer expected visits).  

Implications, Limitations, and Conclusion 
Compared with prior year findings, these findings show that CY 2024 procedures had the 

fewest observed post-operative visits relative to expected visits for both minor procedures (with 
10-day global periods) and major procedures (with 90-day global periods). O/E ratios remained 
relatively constant across the top ten 90-day procedures by CY 2024 volume, with variation 
across HCPCS codes in terms of whether O/E ratios increased or decreased.  

Many other changes could partly explain variation in O/E ratios over time—for example, 
changes in the scope of procedures with 90-day global periods, in the number of post-operative 
visits assumed by Medicare in the global period (beyond the codes noted in this analysis), in 
enrollee case mix, and in clinical practice. However, given the ubiquity of the low number of 
post-operative visits across the top ten major procedures by CY 2024 volume and evidence that 
such visits have declined over time, our findings suggest that, as of 2024, practitioners receiving 
global surgical payments continued to provide substantially fewer post-operative visits within the 
scope of global periods compared with the number of visits reflected in Medicare’s valuation and 
payment for the surgical procedures that practitioners provide. We found low O/E ratios 
persisted even for some procedure codes for which Medicare revised the number of expected 
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visits downward through the usual revaluation process, suggesting that even larger reductions in 
expected visit counts are appropriate. 

Recently, HHS-OIG investigated the accuracy of post-operative visits billed using no-pay 
HCPCS code 99024 for a small sample of surgeries in states where reporting of follow-up visits 
is required. Consistent with our findings, HHS-OIG’s investigation concluded that the number of 
follow-up visits that occur is substantially less than the number assumed in the PFS.30 For 
instance, among sampled surgeries with at least one reported follow-up visit, HHS-OIG found 
that more than 40 percent of the visits accounted for in fees did not actually occur. However, it 
also found that significantly more follow-up visits occurred than are reported through no-pay 
HCPCS code 99024. HHS-OIG found that this underreporting largely occurred among major 
procedures (with 90-day global periods) and roughly two-thirds of unreported procedures 
occurred in hospitals. If HHS-OIG investigation findings are compatible with our methods and 
representative of all surgeries, O/E ratios reported here may underestimate true O/E ratios. 
Further investigation is warranted to determine the possible scope of underestimation. Despite its 
findings on reporting, the HHS-OIG reports provide strong additional evidence based on medical 
records that the number of post-operative visits provided to patients is substantially less than the 
number assumed when Medicare values and pays for global surgical services. 

These findings have implications for Medicare’s longer-term revaluation of procedures with 
90-day global periods. Given that post-operative visits almost never follow minor procedures 
with 10-day global periods and occur less than half the time for some major procedures with 90-
day global periods, CMS may want to consider entirely removing post-operative visits from 
global surgical packages for minor procedures, revaluing procedures simultaneously 
through traditional channels and by gradually applying reverse building block–based 
adjustments. For major procedures that typically report at least some post-operative visits, 
CMS could decrease the expected number of post-operative visits to reflect the observed 
median count (or another level, such as the mean), or CMS could unbundle all post-
operative visits, revaluing major procedures in the same way as minor procedures, and 
allowing separate billing for post-operative visits. A 2021 RAND report describes similar 
potential policy changes and alternative technical approaches to systematically update the 
valuation for global surgical services.31  

  

 
30 HHS-OIG, Office of Audit Services, “CMS Should Confirm It Is Receiving Medicare Postoperative Visit Data on 
Global Surgeries When Reporting Is Required,” A-05-20-00027, August 2025b; HHS-OIG, Office of Audit 
Services, “CMS Should Improve Its Methodology for Collecting Medicare Postoperative Visit Data on Global 
Surgeries,” A-05-20-00021, June 2025a. 
31 Mulcahy et al., 2021a. 
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Chapter 3. Analysis 2: Services Billed by Other Practitioners in 
Global Periods 

As of this writing, Medicare’s payment policy generally permits what may effectively be 
double payment for post-operative care: once to the surgeon as part of the bundled global 
surgical payment and then again to one or more other practitioners providing post-operative care 
during the global period, including care related to complications. The only explicit provision is 
that the specific practitioner (or group practice) performing the procedure cannot bill for related 
post-operative care during a global period, except in specific, narrow circumstances. 
Practitioners (or group practices) outside the scope of the global surgical package can bill and be 
paid separately for post-operative and other services during global periods. For brevity, in this 
report, we refer to the latter group of practitioners as post-op practitioners.  

In the CY 2025 PFS Final Rule, CMS created a new add-on code (G0559) billable only by 
post-op practitioners. In this final rule, CMS describes how post-op practitioners may require 
more time and effort to familiarize themselves with the patient’s case above and beyond the 
valuation for the separately payable E&M services that they would typically bill for post-
operative visits. Post-op practitioners can bill using the add-on code in addition to an E&M visit, 
provided certain criteria are met.32   

Purpose and Scope of Analysis 
As a preliminary investigation into the potential scope and uptake of the add-on code, RAND 

researchers analyzed the extent to which post-op practitioners furnished post-operative care 
during global periods. This analysis built on earlier O/E ratio robustness checks in which RAND 
researchers incrementally broadened the scope of services considered to be post-operative visits 
beyond the narrow case of HCPCS code 99024 billed by the surgeon (to include other E&M 
services) and other practitioners.33  

Differentiating between services specifically addressing post-operative care following a 
procedure (e.g., monitoring recovery, treating complications) versus other services (e.g., a 
routine E&M office visit that happens to occur during a global period) is practically difficult and, 
at some point, not feasible given the limited information available in claims data. RAND 
researchers identified several characteristics of services provided during global periods that 
could increase the likelihood that such services are related to post-operative care—for example, 
services furnished by a practitioner of the same specialty as the initial surgeon or those having 

 
32 CMS, 2024a. 
33 Mulcahy et al., 2021a. 
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diagnosis codes related to common post-operative issues, such as pain management. Our analysis 
incrementally broadened the definition of services considered to be potentially post-operative 
visits: This approach illustrates the relative contributions of individual inclusion criteria while 
describing the aggregate extent of billing for post-operative services outside the scope of global 
surgical packages.  

Data and Methods 
We used an approach similar to the one described in Chapter 2 for Analysis 1 (O/E ratio) to 

identify eligible clean global surgical procedures, and as in Analysis 1, we excluded all 
procedures other than clean procedures. Analysis 2 focused only on major procedures with 90-
day global periods because both prior RAND analyses and Analysis 1 findings indicate that post-
operative visits very rarely occurred following minor procedures (with 10-day global periods).  

We developed new criteria to identify E&M services during global periods that we expected 
were relatively more likely to be post-operative visits. In Analysis 2, we treated these potential 
post-operative services like claim lines reported via the no-pay HCPCS code 99024 in Analysis 1 
and calculated a rate of potential post-operative services per procedure. We did not, however, 
include HCPCS code 99024 in Analysis 2 because the focus was on E&M services billed during 
global periods but outside the scope of global surgical packages. As a result, we included data for 
all services provided during 90-day global periods, not just those for which 99024 reporting was 
required.  

For each of the procedures contributing to this analysis, we identified and extracted all 
Medicare fee-for-service claim lines for the E&M services with the following HCPCS codes 
with dates of service for clean procedures during a 90-day global period:  

• 99202 • 99212 • 99218 • 99223 • 99232 • 99238 
• 99203 • 99213 • 99219 • 99224 • 99233 • 99239 
• 99204 • 99214 • 99220 • 99225 • 99234 • 99291 
• 99205 • 99215 • 99221 • 99226 • 99235 • 99292 
• 99211 • 99217 • 99222 • 99231 • 99236 • G2212 

     • G0316. 
 
We did not restrict claim lines to a particular practitioner, practice (defined by TIN), 

specialty, or on other grounds. However, we used practitioner NPI, practice TIN, specialty, and 
other information on E&M claim lines (such as diagnosis codes and payment modifiers) as 
detailed in the following tables to group E&M visits into categories for analysis. For diagnoses, 
we determined whether each E&M service had a diagnosis code in any position falling within six 
(partially overlapping) categories: (1) pain management (G89*), (2) acute post-operative pain 
specifically (G89.18, which is included in the broader code range G89*), (3) chronic post-
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procedural pain (G89.28 falls within category 1), (4) post-operative care caused by an abnormal 
reaction or complication (Y83*–Y84*), (5) post-operative care as a factor influencing health 
status and contact with health services (Z48*), and (6) any of the prior five categories.34 We 
calculated the count and share of clean procedures with services across these categories of post-
operative E&M claim lines.  

Results 
We found that most procedures with 90-day global periods—85.0 percent—had at least one 

E&M service furnished during the global period, either by the practitioner who was paid for the 
global surgical package or by another practitioner (column B of Table 3.1; see Table A.3 in the 
appendix for complete HCPCS code–level results). Importantly, these E&M services are not 
counting any post-operative visits reported to CMS using no-pay code 99024. In general, TINs 
paid for a global surgical package cannot separately bill for post-operative visits related to the 
surgery. Excluding E&M services billed by the TIN paid for the global surgical procedure, we 
found that 80.7 percent of major procedures (with 90-day global periods) had at least one E&M 
service billed during the global period by another TIN (column C of Table 3.1). These shares 
were relatively consistent across procedures, with larger shares for more-invasive procedures, 
such as HCPCS codes 33208 (Insrt heart pm atrial & vent) and both 27236 and 27245 (Treat 
thigh fracture).  

 
34 Under the hierarchical structure of ICD-10 diagnosis codes, an asterisk (*) indicates that all subsidiary codes 
nested under the listed starting characters are included. 
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Table 3.1. Shares of High-Volume 90-Day Surgical Procedures with E&M Visits Billed During Their 
Global Periods 

HCPCS Code 

HCPCS Code Short 
Descriptor 

A 
Clean Procedures 

(N) 

B 
Procedures with E&M 

Service in Global 
Period from Any TIN 

(N; % of A) 

C 
Procedures with 

E&M Service from  
Another TIN 
(N; % of A) 

All 90-day procedures  392,007 333,275; 85.02% 316,186; 80.66% 

27447 Total knee arthroplasty 38,545 31,647; 82.10% 29,459; 76.43% 

27130 Total hip arthroplasty 23,685 19,479; 82.24% 18,339; 77.43% 

66821 After cataract laser surgery 22,146 17,790; 80.33% 17,157; 77.47% 

66984 Xcapsl ctrc rmvl w/o ecp 14,783 11,301; 76.45% 10,795; 73.02% 

27245 Treat thigh fracture 10,206 10,052; 98.49% 9,792; 95.94% 

33208 Insrt heart pm atrial & vent 9,641 9,199; 95.42% 9,069; 94.07% 

23472 Reconstruct shoulder joint 8,704 7,247; 83.26% 6,800; 78.13% 

47562 Laparoscopic 
cholecystectomy 8,397 7,424; 88.41% 6,831; 81.35% 

27236 Treat thigh fracture 7,250 7,149; 98.61% 6,902; 95.20% 

49650 Lap ing hernia repair init 6,586 4,835; 73.41% 4,246; 64.47% 

SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024.  
NOTE: Any TIN (column B) refers to all TINs, including that listed on the claim for the original provider. Another TIN 
(column C) refers to all but the original TIN. Reported individual HCPCS codes represent the top ten services with 
90-day global periods ranked by number of clean procedures during the study period. 

 
As expected, given the definition of global surgical packages, relatively few 90-day 

procedures had E&M services billed by the same individual practitioner (based on NPI) who 
furnished the global surgical service (5.9 percent) or from a practitioner with the same specialty 
and TIN as that practitioner (3.2 percent; columns D1 and D2 of Table 3.2) (see Table A.4 in the 
appendix for detailed results by HCPCS code). As noted in the CY 2025 PFS Final Rule, there 
has historically been some ambiguity among practitioners, practices, and MACs about the scope 
of global surgical packages and whether practitioners within the same TIN but in other 
specialties, including nurse practitioners (NPs) and physician assistants (PAs), can separately bill 
for post-operative care during global periods. The CY 2025 PFS Final Rule clarified that the 
appropriate scope is at the TIN level (i.e., practitioner-level in solo practice or group practice–
level if applicable).35 We found that 10.9 percent of procedures had at least one E&M service 
billed by an NP or PA with the same TIN as the surgeon during the global period (column D3 of 
Table 3.2), and 20.8 percent of procedures had an E&M service billed by practitioners with any 
specialty other than the specialty of the surgeon (column D4 of Table 3.2).  

 
35 CMS, 2024c. 
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Although such results could suggest inappropriate separate billing of post-operative visits 
during global periods, in general, neither this analysis nor claims data can definitively make that 
determination. Both the practitioner who performed the initial procedure and other practitioners 
with the same TIN have long been allowed to bill separately for E&M services when appending 
modifier 24 (separately billable E&M service) to an E&M visit claim line, and as noted above, 
CMS and individual MACs may not have historically applied global period coding checks across 
all specialties within a practice. CMS could further differentiate between services likely to be 
separately billed versus those that are not through additional claims data–based analyses.  

We found some differences in the shares of procedures with E&M services billed by the 
same TIN as the initial procedure practitioner. Shares of procedures with visits from the initial 
procedure practitioner and NPs and PAs were notably higher for cardiovascular procedures—for 
example, HCPCS code 33208 (Insrt heart pm atrial & vent). The same cardiovascular and other 
more-intense procedures generally had higher shares of procedures with E&M visits from 
practitioners of other specialties within the same TIN as the initial procedure practitioner. These 
differences likely reflect the characteristics of patients typically receiving these procedures, with 
sicker patients receiving care from more practitioners of various specialties being more likely to 
undergo the most-intense procedures.  

For practitioners in different TINs, those with the same specialty as the surgeon rarely billed 
for E&M services during global periods (3.4 percent of procedures), but those with different 
specialties billed for E&M services during the global period for more than 77 percent of 
procedures. These E&M services are least likely to be directly related to post-operative care and 
instead stem from patients’ other conditions and interactions with the health care delivery 
system.  
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Table 3.2. Shares of 90-Day Global Surgical Procedures with E&M Services Billed by TINs Other Than the Practice Billing for the 
Procedure, by HCPCS Code 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

D1 D2 D3 D4 D5 D6 

Same 
NPI 
(N) 

Same 
NPI 

(% of A) 

Same 
TIN, 

Same 
Specialty 

(N) 

Same 
TIN, 

Same 
Specialty 
(% of A) 

Same 
TIN, 

PA/NP 
Only 
(N) 

Same 
TIN, 

PA/NP 
Only  

(% of A) 

Same 
TIN, 

Different 
Specialty 

(N) 

Same 
TIN, 

Different 
Specialty 
(% of A) 

Different 
TIN, 

Same 
Specialty 

(N) 

Different 
TIN, 

Same 
Specialty 
(% of A) 

Different 
TIN, 

Different 
Specialty 

(N) 

Different 
TIN, 

Different 
Specialty 
(% of A) 

All 90-day procedures 23,125 5.90% 12,347 3.15% 42,737 10.90% 81,604 20.82% 13,116 3.35% 303,070 77.31% 
27447 Total knee arthroplasty 2,186 5.67% 751 1.95% 3,234 8.39% 5,383 13.97% 585 1.52% 28,874 74.91% 
27130 Total hip arthroplasty 1,487 6.28% 514 2.17% 2,020 8.53% 3,345 14.12% 468 1.98% 17,871 75.45% 
66821 After cataract laser surgery 911 4.11% 714 3.22% 676 3.05% 1,708 7.71% 634 2.86% 16,523 74.61% 
66984 Xcapsl ctrc rmvl w/o ecp 566 3.83% 624 4.22% 497 3.36% 1,207 8.16% 555 3.75% 10,240 69.27% 
27245 Treat thigh fracture 315 3.09% 149 1.46% 1,193 11.69% 2,550 24.99% 320 3.14% 9,472 92.81% 
33208 Insrt heart pm atrial & vent 1,207 12.52% 868 9.00% 2,344 24.31% 4,367 45.30% 793 8.23% 8,276 85.84% 
23472 Reconstruct shoulder joint 478 5.49% 270 3.10% 889 10.21% 1,344 15.44% 204 2.34% 6,596 75.78% 
47562 Laparoscopic cholecystectomy 216 2.57% 214 2.55% 1,090 12.98% 2,721 32.40% 186 2.22% 6,645 79.14% 
27236 Treat thigh fracture 189 2.61% 90 1.24% 858 11.83% 1,812 24.99% 190 2.62% 6,712 92.58% 
49650 Lap ing hernia repair init 101 1.53% 41 0.62% 540 8.20% 1,393 21.15% 54 0.82% 4,192 63.65% 
SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates January 1 to December 31, 2024.  
NOTE: “NPI” refers to the provider of the initial procedure. “Different TIN” refers to all TINs except the TIN listed on the claim for the initial procedure. “Of A” refers 
to column A of Table 3.1; the numbered column headers in this table continue from Table 3.1 (i.e., labeled as D). Reported individual HCPCS codes are the ten 
procedures with 90-day global periods that had the greatest number of clean procedures during the study period. 
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In cases in which TINs and specialties other than those associated with the initial procedure 
separately bill for E&M services within a global period, determining whether that separately 
billed service is related to post-operative care is challenging. However, these cases are most 
likely to result in billing of the new add-on HCPCS code G0559, which can only be billed by a 
practitioner (NPI) or practice (TIN) that did not furnish the initial procedure. We categorized 
E&M services billed during global periods by practitioners who did not receive payment for the 
global surgical service into seven groups based on diagnosis codes: These are the same six 
groups of characteristics described in the “Data and Methods” section in this chapter and those 
that included modifier 24 (separately billable E&M service).  

Only 2.4 percent of procedures with E&M services billed by another TIN during the global 
period included a diagnosis code that we identified as being potentially related to post-operative 
care (see column E6 of Table 3.3 and Table A.5 in the appendix for detailed results by HCPCS 
code). Of this small subset of procedures, most had a general pain management diagnosis code 
(G89*) rather than a specific post-operative pain management code (G89.18 or G89.28) or a 
specific post-operative care code (Y83*, Y84*, or Z48*) that would be most consistent with 
follow-up care. Depending on the extent to which the more-specific diagnosis codes were used, 
this could signal that the majority of procedures that we identified as potentially related to post-
operative care (Table 3.3) could, in fact, be unrelated to a procedure. However, specific post-
operative pain diagnosis codes were relatively more common following certain procedure codes, 
such as HCPCS code 27447 (Total knee arthroplasty), for which roughly 60 percent of pain-
related diagnoses were in specific post-operative categories.  

Modifier 24 identifies separately billable E&M services provided by the initial procedure 
practitioner during a global period. Given the scope for the results presented in Table 3.3—i.e., 
investigating only those E&M services billed during global periods by practitioners other than 
the initial procedure practitioner—we expected only very modest to no use of modifier 24. We 
found that modifier 24 appeared on E&M services billed by other practitioners only 1 percent of 
the time (column E7 of Table 3.3). 
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Table 3.3. Shares of Selected 90-Day Global Surgical Procedures with E&M Services Billed by TINs Other Than the Practice Billing for 
the Procedure, by E&M Service Diagnosis Category 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx  
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

27447 Total knee 
arthroplasty 

1,115 2.89% 642 1.67% N/R N/R N/R N/R 81 0.21% 1,189 3.08% 300 0.78% 

27130 Total hip 
arthroplasty 

540 2.28% 285 1.20% N/R N/R N/R N/R 54 0.23% 591 2.50% 209 0.88% 

66821 After cataract laser 
surgery 

236 1.07% N/R N/R N/R N/R N/R N/R 21 0.09% 256 1.16% 121 0.55% 

66984 Xcapsl ctrc rmvl w/o 
ecp 

109 0.74% N/R N/R N/R N/R N/R N/R 16 0.11% 124 0.84% 92 0.62% 

27245 Treat thigh fracture 517 5.07% 277 2.71% N/R N/R N/R N/R 26 0.25% 541 5.30% 79 0.77% 

33208 Insrt heart pm atrial 
& vent 

84 0.87% N/R N/R N/R N/R N/R N/R 37 0.38% 119 1.23% 292 3.03% 

23472 Reconstruct 
shoulder joint 

264 3.03% 105 1.21% N/R N/R N/R N/R 15 0.17% 278 3.19% 80 0.92% 

47562 Laparoscopic 
cholecystectomy 

128 1.52% 23 0.27% N/R N/R N/R N/R 34 0.40% 164 1.95% 48 0.57% 

27236 Treat thigh fracture 313 4.32% 155 2.14% N/R N/R N/R N/R 22 0.30% 338 4.66% 57 0.79% 

49650 Lap ing hernia repair 
init 

55 0.84% N/R N/R N/R N/R N/R N/R N/R N/R 64 0.97% 17 0.26% 

SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates January 1 to December 31, 2024.  
NOTE: Diagnosis codes (Dx) are as follows: G89* = pain management; G89.18 = other acute post-operative pain management; G89.28 = other chronic 
postprocedural pain management; Y83*–Y84* = post-operative care; and Z48* = post-operative care. N/R = not reported due to small cell size. “Of C” refers to 
column C of Table 3.1; the column headers in this table continue the numbering from Table 3.2 (i.e., labeled as E). Reported individual HCPCS codes are the 
ten procedures with 90-day global periods that had the greatest number of clean procedures during the study period. Dx G89.18 and G89.28 are part of the 
broader G89* category. “Mod 24” = Modifier 24, which indicates a separately billable E&M service provided during the 90-day global period. 
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Implications, Limitations, and Conclusion 
Overall, E&M services provided during global periods by practitioners who were not 

paid for the global surgical package were relatively common. While we cannot definitively 
link separately billed E&M codes to earlier procedures, patterns in their diagnosis codes 
are not consistent with post-operative care. Diagnosis codes specific to post-operative care 
(e.g., G89.18 for acute post-operative pain management) were only rarely reported. Only 2.4 
percent of procedures included visits with one or more diagnoses that we identified as likely to 
represent post-operative care. For G89.18 specifically, only 0.7 percent of procedures with 
separate billing for E&M visits by a practitioner other than the initial procedure practitioner 
included the post-operative–specific diagnosis code. The share of procedures with a post-
operative care–related diagnosis code was higher for some procedures (e.g., 5.3 percent for 
HCPCS code 27245 [Treat thigh fracture]) but never accounted for close to the majority of 
procedures. These findings suggest a potentially limited uptake of the new add-on code G0559.  
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Chapter 4. Analysis 3: Within-Practice Specialization in the 
Provision of Post-Operative Care 

Many global surgical services are provided and billed by group practices rather than 
individual practitioners. Our prior analyses of post-operative visits reported with no-pay codes 
focus mainly on procedure code-level summary statistics without differentiating across settings 
of care or between procedures that were provided by individual practitioners and those provided 
by group practices. This analysis provides an initial exploration of the extent to which individual 
practitioners within a practice specialize in providing either surgical care or post-operative care.  

Purpose and Scope of Analysis 
This analysis is closely related to Analysis 1 (see Chapter 2) in which we estimated O/E 

ratios by comparing counts of post-operative visits reported to CMS using no-pay HCPCS code 
99024 with counts of post-operative visits expected to be provided based on CMS’ valuations of 
global surgical services. The scope of this analysis is limited to global surgical services billed by 
group practices and, given the paucity of post-operative visits following minor procedures with 
10-day global periods, for major procedures with 90-day global periods.  

Data and Methods 
To explore patterns suggesting within-TIN specialization in surgical or post-operative care, 

we generated O/E ratios for each practitioner (NPI) by dividing observed follow-up visit counts 
in clean 90-day periods by the expected number of follow-up visits for that NPI given the clean 
90-day global procedures that NPI billed. Clean visit counts reflect CY 2024 claims, using the 
methods described in Chapter 2 to identify non-overlapping global periods. TIN-level O/E ratios 
were calculated by taking the sum of observed follow-up counts for all NPIs with the same TIN 
and dividing by the sum of the expected number of follow-up visits for those NPIs. We described 
the distribution of TIN-level O/E ratios by generating box plots of O/E ratio summary statistics 
(i.e., minimum, Q1, Median, Q3, and maximum values) by specialty. Because TINs typically 
include multiple specialties, we restricted this analysis to only those TINs with high 
concentrations of a single specialty (i.e., more than 50 percent of physicians having the same 
practitioner specialty code), which constituted roughly 30 percent of all TINs represented in the 
data of clean 90-day global procedures. 



 

 24 

Results 
We found that O/E ratios varied widely among practitioners within a single specialty: Some 

recorded far fewer and others recorded far greater follow-up visits than expected. Figure 4.1 
provides an example from a single ophthalmology practice. It shows the number of observed 
follow-up visits (blue bars) and expected follow-up visits (green line) for each NPI in the 
practice, ordered from the lowest NPI O/E ratio to the highest. One practitioner on the left, for 
instance, had 20 observed follow-up visits reported via HCPCS code 99024 when 122 were 
expected, while another practitioner in the same practice had 753 observed follow-up visits when 
only 215 were expected. In this example, the practice (TIN) has an overall O/E ratio of 1.6 
because its physicians billed more follow-up visits than expected overall.  

Figure 4.1. Observed 90-Day Follow-Up Visits, by Practitioner, for One Ophthalmology Practice 

 

SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024.  
NOTE: We identified individual practitioners by NPI and their practice by TIN. The NPI O/E ratio compares observed 
follow-up visits, as measured by aggregate billing using no-pay HCPCS code 99024 for an NPI, with expected follow-
up visits, determined by 90-day global period procedures performed by that same NPI. The figure shows the 
observed follow-up visits (blue bars) and expected follow-up visits (green line) for each NPI in a single TIN, ordered 
from the lowest NPI O/E ratio to the highest. NPIs on the left side of the graph have fewer observed visits than 
expected, while NPIs on the right side have more than expected. This TIN performs more outpatient visits overall 
than expected based on the 90-day procedures its practitioners billed for, which results in a TIN-level O/E ratio of 1.6.  
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TIN-level O/E ratios also varied widely. Figure 4.2 shows summary statistics of TIN-level 
O/E ratios for practices in which the 90-day procedure volume is performed mostly by 
practitioners in a single specialty (greater than or equal to 50 percent). For example, TINs in 
which the 90-day procedure volume was mostly performed by orthopedic surgeons had a median 
O/E ratio of 0.51, with the 25th and 75th percentile O/E ratios at 0.29 and 0.74, respectively. 
Orthopedic surgery TIN-level O/E ratios ranged from 0.00 (the lowest) to 1.6 (the highest). 
Distributions of TIN-level O/E ratios for 90-day global periods varied substantially by the 
dominant performing specialty. Dermatology practices, for instance, were tightly distributed—
half of their O/E ratios fell between 0.02 and 0.26—whereas the O/E ratios of podiatry practices 
were widely distributed—half of these practices had O/E ratios of between 0.06 and 2.45. 

Implications, Limitations, and Conclusion 
In terms of specialization of post-operative care within TINs (i.e., practices), we found a 

wide distribution of O/E ratios within each practice, which suggests that some degree of 
specialization within each TIN could be happening. Our findings of wide specialty-specific 
differences in TIN-level O/E ratios suggest that specialization in surgical or post-operative care 
occurs differently across clinical areas. More analysis on within-practice specialization may help 
identify approaches to link procedures with corresponding post-operative visits.  
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Figure 4.2. Summary Statistics of TIN-Level O/E Ratio, by Specialty 

 

SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024.  
NOTE: The TIN-level O/E ratio compares observed follow-up visits for a TIN, as measured by aggregate billing using 
no-pay HCPCS code 99024, with expected follow-up visits, determined by the 90-day global period procedures 
performed by that same TIN. The specialty-specific box plots show the minimum, 25th percentile, median, 75th 
percentile, and maximum values of the TIN-level O/E ratios for practices in which at least 50 percent of the 90-day 
surgical package volume is performed by practitioners in a single specialty. Only specialties with significant 90-day 
surgical package volume are displayed. All specialty box plots represent 30 or more TINs.  
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Chapter 5. Analysis 4: Empirically Derived Transfer of Care Splits  

Medicare’s CY 2025 PFS Final Rule expanded the applicability of modifier 54 (surgical care 
only) for global surgical services. Prior to this change, modifier 54 could be reported only when 
one practitioner furnishing a procedure (the “surgeon”) and one or more separate practitioners 
furnishing post-operative care (“post-op practitioners”) jointly documented transfers of care in 
patients’ medical records.46 When such transfers occur, the surgeon bills Medicare for the global 
surgical service, attaching modifier 54 (surgical care only), and the post-op practitioner bills for 
the same global surgical service, attaching modifier 55 (post-operative care only). Medicare pays 
only once for the global surgical service, splitting the total valuation for the service into 
procedure and post-operative components using ratios published in its PFS relative value files.47 

Under this prior approach, without this corresponding formal documentation, the surgeon and 
post-op practitioner could bill separately, with the surgeon receiving the full payment for the 
global surgical package and the post-op practitioner billing for discrete E&M visits as 
appropriate (see Figure 5.1 for a notional example). In all cases for the surgeon, and in many 
cases for the post-op practitioner, forgoing the formal documentation and billing separately 
resulted in greater payment compared with what the practitioners would have been paid with 
formal documentation and under modifiers 54 and 55.48  

 
46 CMS, 2024c. 
47 CMS, U.S. Department of Health and Human Services, “PFS Relative Value Files,” database, updated May 15, 
2025. 
48 Identifying separately billed E&M visits is, as described earlier in Analysis 2, challenging. While separate billing 
for post-operative visits is allowed by Medicare and likely occurs, our Analysis 2 results provide some evidence that 
the practice may not be widespread (see Chapter 3).  
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Figure 5.1. Illustrative Comparison of Total Medicare Payment With and Without Transfer of Care 
Modifiers Through CY 2024  

 

NOTE: This figure depicts total global payments when transfer of care modifiers are used (left) compared with when 
follow-up visits are separately billed (right). Under new rules, the global payment is split by a defined ratio. When 
separately billed, follow-up visits (whose number and level will vary as indicated by the question mark and varied 
dollar amounts in the orange circles) are billed in addition to the global payment. pract. = practitioner. 

Perhaps because of these revenue incentives, practitioners have historically only rarely billed 
for global surgical services with modifiers 54 or 55, suggesting that the kind of formal 
documentation that would require the use of these modifiers is equally rare. Certain 
ophthalmology procedures are the most notable exception: In 2023, four high-volume cataract 
surgery procedures accounted for 80 percent of all fee-for-service Medicare claim lines billed 
using modifier 54.49 A larger number of other ophthalmology and orthopedic procedures 
accounted for most of the remaining 20 percent. These same four ophthalmology codes 
accounted for 99 percent of lines billed using modifier 55, suggesting that billing with modifiers 
54 and 55 is not always in a one-to-one ratio as expected.  

CY 2025 PFS Rule Changes 
After Medicare’s CY 2025 PFS changes, modifier 54 must now be billed in a broader set of 

scenarios. Surgeons must now bill with modifier 54 in all cases in which they do not expect to 
provide post-operative care, regardless of the extent of documentation in place. Figure 5.2 
illustrates the components of total Medicare payment for a global surgical service billed using 
modifier 54. Post-op practitioners can continue billing with modifier 55 but only under the same 

 
49 Despite this concentration, only 5 percent or less of the volume for each of the four relevant HCPCS codes—
66821, 66982, 66984, and 66991—included modifier 54.  
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documentation requirements in place prior to the CY 2025 PFS Final Rule changes (left side of 
Figure 5.2). If modifier 55 does not apply, post-op practitioners can continue to bill separately 
for post-operative visits (right side of Figure 5.2). In cases in which surgeons bill with 
modifier 54 (because they expect to not provide post-operative care) but then ultimately do 
provide post-operative care, they can separately bill for these E&M services. Post-op 
practitioners in a different TIN than the surgeon who bill for post-operative visits during global 
periods can also receive a new add-on payment as described earlier.50  

Figure 5.2. Components of Total Medicare Payment for Global Surgical Services Billed Using 
Modifier 54, CY 2025 

 

NOTE: pract. = practitioner. 

The main implication of the CY 2025 PFS changes is that Medicare avoids paying twice for 
post-operative care—i.e., once to the surgeon and again to separate post-op practitioners—in 
cases where surgeons had never intended to provide post-operative care. This scenario may be 
relatively common when patients travel to academic medical centers or urban centers for a 
procedure while planning follow-up visits with a primary care practitioner located closer to their 
homes. It may also apply when surgeons rarely provide post-operative visits at all, which, as 
described earlier in Analysis 1 (see Chapter 2), is typical for some procedure codes.  

Purpose of This Analysis 
The direct effect of this change on surgeons—and spillover effects on other practitioners and 

on patterns of post-operative care—hinge on the way that Medicare splits global surgical service 
payment into procedure-only and post-operative–only components. Both before and after the CY 

 
50 CMS, 2024c. 
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2025 PFS transfer of care change, Medicare relies on a set of factors published in its PFS relative 
value files.51 These factors, determined in many cases years prior, are typically around 
80 percent for the procedure and around 20 percent for post-operative care for procedures with 
90-day global periods, with specific post-operative shares often at 19, 20, or 21 percent. For 
procedures with 10-day global periods, the split is usually 90 percent for the procedure and 
10 percent for post-operative care. The origin of these procedure shares is somewhat nebulous: 
Given the relative uniformity of the shares across most global surgical services, it does not 
appear that they were explicitly tailored to vary across procedure codes. Importantly, these 
factors do not reflect the actual number of post-operative visits furnished to patients as part of 
global packages per HCPCS code or the ratio of post-operative work to total work per HCPCS 
code as published in PFS addenda, despite the availability of information in both cases.  

It is important that the factors used to set procedure-only payments under modifier 54 
accurately reflect the share of time and resources required to provide that procedure rather than 
include the entire global surgical package. A procedure split ratio that is too high relative to the 
actual time and work involved in furnishing the procedure could incentivize overprovision of 
procedures and could increase Medicare payment (and, to some extent, patient copayment) for 
surgical procedures overall if post-operative visits become more commonly provided and billed 
separately by post-op practitioners. Splits that are too low could disincentivize surgeons from 
performing certain procedures, with important implications for patient access to care.  

In this preliminary analysis, we describe and pilot data-driven approaches to calculate new, 
procedure-specific factors or splits for the purposes of partitioning valuations and payments for 
global surgical procedures when practitioners include modifiers 54 and 55. We compare the 
shares of work with the status quo modifiers (54 and 55) with three alternative sets of shares 
calculated using data from (1) the CMS Physician Time File, (2) the number of reported post-
operative visits for each procedure, and (3) the post-operative versus total time for each 
procedure. 

Alternative Approaches 
The bar on the far left of Figure 5.3 illustrates the existing breakdown of the total work 

valuation of a procedure across intraservice RVUs, pre-service and immediate (i.e., same day) 
post-service RVUs, and post-operative visit RVUs. The remaining four bars in Figure 5.3 show 
the current approach (status quo; labeled A) and three alternative approaches (labeled B, C, and 
D) to calculate splits using data collected through claims-based reporting of no-pay HCPCS code 
99024 and other facets of CMS’ valuation for global surgical procedures. While the heights of 
the orange and blue bars in Figure 5.3 are hypothetical and for illustrative purposes only, they do 

 
51 CMS, 2025.  
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roughly correspond to the relative breakdown of work for HCPCS code 27130 (total hip 
arthroplasty). 

For post-operative visit RVUs, Analysis 1 results in a data-driven separation of total post-
operative visit RVUs into two categories, one with work RVUs associated with post-operative 
visits typically provided to beneficiaries and the other with work RVUs associated with expected 
visits that are not typically provided to beneficiaries (i.e., not observed). Conceptually, for each 
global surgical service, the surgeon should receive the share shown in the orange-shaded bars, 
while the practitioner(s) furnishing post-operative care should receive the shares shown in the 
dark blue–shaded bars. How the light blue–shaded bar is split between the surgeon and the post-
op practitioner is, in part, a policy decision and, in part, a matter of preference between a 
“building block” or “magnitude estimation” interpretation of PFS service valuation.52 

Figure 5.3. Alternative Approaches to Calculate Transfer of Care (Modifier 54) Splits 

 
NOTE: decomp. = decomposition; Mag. est. = magnitude estimation; typ. = typically. 

 
52 This approach to valuing services involves first valuing each constituent component of broader global surgical 
packages and then defining the valuation from the total service as the sum of individual component-level valuations. 
Magnitude estimation refers to relying on practitioners’ estimates of the total work for the entire global surgical 
service at one time using the valuations for other services as benchmarks. For more detail, see Mulcahy et al. 
(2021a). 
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The four bars to the right of the dotted vertical line in Figure 5.3 illustrate the current 
approach and three alternative approaches to allocate the light-blue post-operative visit work 
RVUs between the surgeon and the post-op practitioner (bars labeled A through C) and a fourth 
approach using time rather than work as the allocator (rightmost bar labeled D). More 
specifically, the four bars illustrate, from left to right: 

A. a 79 percent procedure/21 percent post-operative–based split, reflecting Medicare’s most 
common status quo split of a total 90-day global surgical package valuation between the 
surgeon (billing with modifier 54) and, if applicable, post-op practitioner (billing with 
modifier 55) 

B. an approach providing the entirety of work RVUs for the number and level of post-
operative visits listed in the Physician Time File to the post-op practitioner, including 
work RVUs for visits that are not typically provided 

C. conversely, assigning work RVUs only for the number of post-operative visits observed 
via the no-pay HCPCS code 99024 to the post-op practitioner and the rest of the work 
RVUs to the surgeon 

D. dividing payment based on physician time (which is also recorded on the Physician Time 
File) rather than work RVUs, under the assumption that time and work are closely 
correlated. 

Importantly, all four alternative approaches hold the total valuation for the service constant in 
terms of total work RVUs. The only difference between the four approaches is the split in the 
share of work reflected in the surgeon’s payment when the surgeon bills with modifier 54. When 
a surgeon bills with modifier 54 and a different post-op practitioner does not bill with modifier 
55 (i.e., in cases in which the formal transfer of care documentation requirements are not met), 
Medicare would then pay the surgeon for the share shown in the dark blue–shaded bar instead of 
the share shown in the orange-shaded bar. This, in turn, would reduce the number of overall 
billed work RVUs and could, for subsequent CY PFS rules, increase the conversion factor and 
therefore payments for nonsurgical procedures.  

Data and Methods 
We started with the same specifications and input data as those used in Analysis 1 (see 

Chapter 2), then merged in several reference files, including the PFS valuation file, the PFS 
Physician Time File, and the PFS Addendum B file posted with the CY 2025 PFS Final Rule at 
the HCPCS code level. For each procedure, we calculated the work RVUs involved in each 
component (or building block) of work valuation. These components aggregate to a constant 
count of total work RVUs per HCPCS code.  

For surgical procedures with 90-day global periods and for which practitioners must report 
post-operative visits using the no-pay HCPCS code 99024, we estimated four alternative splits 
by separating post-operative work (i.e., what would hypothetically be paid for under modifier 55) 
from the rest of the work (i.e., what would be paid for under modifier 54) for the procedure. We 
did not calculate separate amounts for the pre-operative portion of the service (i.e., what would 
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be paid for under modifier 56), given the extreme rarity of claim lines with modifier 56 and the 
uncertainty of whether payments by some or all MACs under modifier 54 assume that the 
surgeon billing with modifier 54 should also receive the pre-operative portion.  

Results 
The top row of Table 5.1 reports aggregated work RVUs for all 90-day procedures for which 

CMS requires reporting of post-operative visits using the no-pay HCPCS code 99024, with 
procedure shares calculated via each of the four approaches (see Table A.6 in the appendix for 
detailed results by HCPCS code). For example, under Medicare’s existing approach, if all 90-day 
procedures for which post-operative visit reporting is required were billed using modifier 54, 
surgeons would receive payment for 83.0 percent of the total work RVUs. If procedure shares 
were instead calculated using the number of visits listed in the Physician Time File, surgeons 
would receive payment for 62.7 percent of work RVUs, while the aggregate procedure shares for 
the no-pay HCPCS code 99024–based and Physician Time File–based approaches would be 90.9 
percent and 53.4 percent, respectively. The remaining rows in Table 5.1 present approach-
specific results for the top 20 HCPCS codes with 90-day global periods with clean procedure 
volumes during the study period (see Figure 5.4 for information on the distribution of these 
shares across all 90-day procedures). 

Table 5.1. Estimated Procedure-Only (Modifier 54) Shares for Selected Surgical Services with 90-
Day Global Periods 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
proc. 

(n) 

Total 
Work 
RVUs 

Approach 
A (%) 

Approach 
B (%) 

Approach 
C (%) 

Approach 
D (%) 

All 90-day procedures 
(n = 188) 

309,834 4,203,782 83.0 62.7 90.9 53.4 

27447 Total knee arthroplasty 39,093 766,223 79.0 64.4 88.2 50.0 

27130 Total hip arthroplasty 23,019 451,172 79.0 64.4 88.2 50.4 

66821 After cataract laser surgery 22,566 77,176 80.0 43.3 100.0 43.9 

66984 Xcapsl ctrc rmvl w/o ecp 15,987 117,504 80.0 58.4 88.1 35.7 

27245 Treat thigh fracture 10,602 192,744 79.0 50.7 94.5 45.1 

33208 Insrt heart pm atrial & vent 10,011 85,294 93.0 57.3 100.0 56.3 

23472 Reconstruct shoulder joint 8,108 179,430 79.0 65.7 91.4 54.7 

47562 Laparoscopic 
cholecystectomy 

8,104 84,849 90.0 70.8 91.6 67.7 

27236 Treat thigh fracture 7,338 129,222 79.0 53.4 94.2 46.7 

64721 Carpal tunnel surgery 6,425 31,932 87.0 38.4 82.4 52.6 

49650 Lap ing hernia repair init 6,073 38,624 90.0 84.9 92.5 78.2 

33533 Cabg arterial single 5,493 185,389 91.0 52.9 84.3 43.0 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
proc. 

(n) 

Total 
Work 
RVUs 

Approach 
A (%) 

Approach 
B (%) 

Approach 
C (%) 

Approach 
D (%) 

All 90-day procedures 
(n = 188) 

309,834 4,203,782 83.0 62.7 90.9 53.4 

26055 Incise finger tendon sheath 4,830 15,021 79.0 32.8 73.1 51.3 

63047 Lam facetec & foramot 
lumbar 

4,666 71,716 87.0 58.8 86.3 53.9 

52601 Prostatectomy (turp) 4,404 57,957 91.0 80.4 92.2 72.5 

14060 Tis trnfr e/n/e/l 10 sq cm/< 3,947 36,431 81.0 68.6 100.0 57.4 

47563 Laparo cholecystectomy 
/graph 

3,945 45,249 90.0 81.8 92.7 75.6 

50590 Fragmenting of kidney stone 3,869 37,800 91.0 68.7 91.0 60.9 

33228 Remv & replc pm gen dual 
lead 

3,747 20,683 93.0 70.8 100.0 67.4 

29881 Knee arthroscopy/surgery 3,491 24,542 79.0 56.5 87.6 58.2 

SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024. 
NOTE: See Figure 5.3 for descriptions of the splits used in Approach A (status quo), B (use time file visit counts), C 
(use 99024 visit counts), and D (use time). HCPCS codes listed in this table are the top 20 in terms of clean 
procedure volume over the study period.  

 
Approach A, Medicare’s policy as of this writing, mechanically applies the assumed split of 

total valuation in work RVUs for post-operative care for HCPCS codes with 90-day global 
periods. As in the illustrative example in Figure 5.3, Approach B mechanically yields a larger 
share of work RVUs allocated to post-operative care compared with Approach C. This difference 
depends on whether RVUs for post-operative visits that are not typically provided to patients 
accrue to the surgeon or to the post-op practitioner. Approach D yields the largest share of work 
RVUs allocated to post-operative care, with just over 50 percent of work RVUs allocated to the 
procedure itself. This large share reflects the substantial physician time associated with total 
post-operative visits, some of which we have found are not typically provided to patients. 
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Figure 5.4. Distribution of Procedure Shares, Procedures with 90-Day Global Periods in Which 
Post-Operative Visit Reporting Is Required, Not Volume Weighted 

 

NOTE: The box plots in this figure illustrate the distribution of selected HCPCS codes in terms of our estimated 
procedure share. The results are not weighted by claims volume per procedure code (i.e., each HCPCS code 
contributes the same amount of information). The shaded boxes mark the interquartile range, with the vertical line in 
the middle of the box indicating the median. The whiskers extend to include the lower and upper adjacent values, 
which are the points furthest from the median that remain within 1.5 times the interquartile range from the median. 
Codes outside this range are outside values marked with hollow circles. Labels A through D correspond to 
approaches A through D described in the “Alternative Approaches” section above.  

The status quo valuations for many procedures with 90-day global periods already have 
implausibly low implied intensity (quantified in terms of IWPUT, which reflects the RVUs per 
minute for major surgical procedures).53 Procedure shares based on reported post-operative visits 
(Approach C) are least disruptive to IWPUT compared with Physician Time File–based 
Approaches B and D and, in most cases, adjust IWPUT upward. In comparison, because 
procedure shares are substantially lower under Approaches B and D, IWPUT scales downward 
accordingly under these approaches to lower and increasingly implausible values (see Table 5.2 
and Figure 5.5; see Table A.7 in the appendix for full results by HCPCS code). This may be a 
reason to prefer the shares that the no-pay HCPCS code 99024–based procedure (Approach C) 

 
53 Valuations might be implausibly low when they fall below the intensity for a routine outpatient office visit (see 
Barbara O. Wynn, Lane F. Burgette, Andrew W. Mulcahy, Edward N. Okeke, Ian Brantley, Neema Iyer, Teague 
Ruder, and Ateev Mehrotra, Development of a Model for the Validation of Work Relative Value Units for the 
Medicare Physician Fee Schedule, RAND Corporation, RR-662-CMS, 2015). 
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yields while separately addressing the extent to which excess post-operative visits lead to the 
overvaluation of global surgical services.  

Table 5.2. Implied IWPUT Under Procedure-Only (Modifier 54) Splits for Selected Surgical Services 
with 90-Day Global Periods 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
proc. (n) 

Work 
RVUs 

IWPUT (work RVUs/minute) 

Approach 
A  

Approach 
B  

Approach 
C  

Approach 
D  

27447 Total knee arthroplasty 39,093 19.60 0.141 0.111 0.159 0.082 

27130 Total hip arthroplasty 23,019 19.60 0.136 0.108 0.154 0.080 

66821 After cataract laser surgery 22,566 3.42 0.190 0.076 0.253 0.078 

66984 Xcapsl ctrc rmvl w/o ecp 15,987 7.35 0.271 0.191 0.300 0.108 

27245 Treat thigh fracture 10,602 18.18 0.148 0.084 0.184 0.072 

33208 Insrt heart pm atrial & vent 10,011 8.52 0.107 0.057 0.117 0.055 

23472 Reconstruct shoulder joint 8,108 22.13 0.110 0.089 0.129 0.071 

47562 Laparoscopic 
cholecystectomy 

8,104 10.47 0.094 0.069 0.096 0.065 

27236 Treat thigh fracture 7,338 17.61 0.131 0.081 0.160 0.067 

64721 Carpal tunnel surgery 6,425 4.97 0.117 0.021 0.108 0.049 

49650 Lap ing hernia repair init 6,073 6.36 0.071 0.065 0.073 0.058 

33533 Cabg arterial single 5,493 33.75 0.176 0.095 0.162 0.073 

26055 Incise finger tendon sheath 4,830 3.11 0.091 0.011 0.081 0.043 

63047 Lam facetec & foramot 
lumbar 

4,666 15.37 0.125 0.076 0.123 0.068 

52601 Prostatectomy (turp) 4,404 13.16 0.129 0.111 0.131 0.097 

14060 Tis trnfr e/n/e/l 10 sq cm/< 3,947 9.23 0.108 0.089 0.137 0.071 

47563 Laparo 
cholecystectomy/graph 

3,945 11.47 0.094 0.083 0.097 0.075 

50590 Fragmenting of kidney 
stone 

3,869 9.77 0.127 0.091 0.127 0.078 

33228 Remv & replc pm gen dual 
lead 

3,747 5.52 0.086 0.061 0.093 0.057 

29881 Knee arthroscopy/surgery 3,491 7.03 0.103 0.064 0.118 0.067 

SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024. 
NOTE: See Figure 5.3 for descriptions of the splits used in Approach A (status quo), B (use time file visit counts),  
C (use 99024 visit counts), and D (use time). HCPCS codes listed in this table are the top 20 in terms of clean 
procedure volume over the study period.  
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Figure 5.5. Distribution of IWPUT Under Procedure-Only (Modifier 54) for Procedures with 90-Day 
Global Periods in Which Post-Operative Visit Reporting Is Required, Not Volume Weighted 

 

NOTE: The box plots in this figure illustrate the distribution of selected HCPCS codes in terms of our estimated 
IWPUT when a procedure is billed using modifier 54. The results are not weighted by claims volume per procedure 
code (i.e., each HCPCS code contributes the same amount of information). The color-shaded boxes mark the 
interquartile range, with the vertical line in the middle of the box indicating the median. The whiskers extend to include 
the lower and upper adjacent values, which are the points furthest from the median that remain within 1.5 times the 
interquartile range from the median. Codes outside this range are outside values marked with hollow circles. Labels A 
through D correspond to approaches A through D described in the “Alternative Approaches” section above.  

Implications, Limitations, and Conclusion 
Medicare’s choice of an approach to split payment for global surgical services in the transfer 

of care scenario raises important methodological and practical fee schedule questions, both of 
which deal with the appropriate ratio of intraservice to post-operative work. In addition to the 
four approaches considered in this analysis, other more-complicated approaches may be of 
interest for further analysis—for example, developing splits based on time but limited to minutes 
for intraservice work and for observed post-operative visits. Importantly, all four alternatives 
considered in this analysis hold the total work RVU valuation for the service constant—in 
other words, the proposed changes represent different ways to slice the pie without 
increasing or decreasing the size of the pie itself.  
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In addition to considering additional approaches to calculate transfer of care splits, future 
analyses should also aim to address and mitigate the known limitations of this preliminary 
analysis. The results presented above do not fully reflect the impacts of changes in splits on 
actual valuation or payment for surgical services or, via spillover effects, on other services. To 
address these concerns, later analyses could model the effects of alternative transfer of care splits 
in Medicare’s full Physician Fee Schedule rate-setting process. Future analyses could also 
estimate splits for HCPCS codes other than the 188 high-volume and/or high-spending procedure 
codes for which practitioners must report post-operative visits using the no-pay HCPCS code 
99024. Later analyses could explicitly address more-complicated billing scenarios: For example, 
cases in which more than one practitioner bills using modifier 55, when one or more practitioners 
bill using modifier 56, or when practitioners separately bill for post-operative E&M services—
none of which are addressed in this preliminary analysis. 

Finally, and most importantly, subsequent analyses could assess practitioners’ incentives to 
bill under modifier 54 to help predict behavioral changes stemming from CMS’ expansion of the 
scope for modifier 54, such as the following questions: 

• Which procedure codes and practices have more rapid uptake of modifier 54?  
• Conversely, is uptake of modifier 54 slower for procedure codes for which billing with 

modifier 54 results in a disproportionally large reduction in intraservice valuation?  
• Are there certain procedure codes or practices that are more likely to bill for a procedure 

with modifier 54 and then separately bill for post-operative visits using E&M codes? 
In the CY 2025 PFS Final Rule, CMS notes that the transition of care scope expansion 

change was an “initial step” toward more broadly improving the accuracy of global surgical 
procedure valuation:54 Downstream policy changes will need to build on utilization outcomes 
realized during CY 2025. Ultimately, to improve the valuation of global procedures, CMS 
will have to revalue entire global surgical services, including downward adjustments to 
total work RVUs, as post-operative visits not typically provided to patients are excised 
from the Physician Time File. This broader revaluation will need to address the underlying 
tension between building block and magnitude estimation approaches. 

 
54 CMS, 2024c. 
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Chapter 6. Conclusion and Recommendations  

The analyses described in this report confirm the key finding from several earlier RAND 
studies: Medicare assumes that many more post-operative visits are provided within global 
surgical packages than are actually delivered to patients. CMS’ expansion of the scope for 
transfer of care modifiers is a first step toward better establishing the relative contributions of 
intraservice time and work versus post-operative visit time and work to global package valuation. 
This expansion requires CMS, its MACs, and practitioners to become comfortable splitting a 
fixed payment for global surgical procedures into procedure and post-operative care components. 
Overall, we recommend that CMS continue to adopt primarily data-driven approaches to 
determine these splits rather than use approaches that are based primarily on assumptions or 
input from specialty societies.  

We also broadly recommend that CMS work toward a broader revaluation of global surgical 
services in future rulemaking cycles. As a first step, CMS may want to consider unbundling all 
post-operative visits from minor procedures with 10-day global periods, as described in detail in 
RAND’s most recent revaluation report.55 This change, backed by seven years of analysis of 
CMS’ data (which show that post-operative visits practically never happen following minor 
procedures) will require CMS to work with the Relative Value Scale Update Committee and 
specialty societies to revalue certain 10-day global procedures for which the internal building 
block valuation components simply do not add up to the existing valuation for the procedure. In 
a subsequent rulemaking year, CMS may want to propose broad revaluation of all procedures 
with 90-day global periods, implementing the data-driven revaluation approach outlined by 
RAND as a starting point and relying on the usual revaluation process to resolve large reductions 
in work RVUs.56 Other approaches—for example, a hybrid approach that retains a bundled, fixed 
number of post-operative visits for one or two types of procedures and work (accounting for 
post-operative care coordination) while allowing separate billing of other post-operative visits—
also warrant investigation and consideration.  

In addition to rightsizing valuations for procedures, CMS’ revaluation proposals may want to 
ensure that the agency has sufficient data to gauge whether appropriate care is being provided 
after surgical procedures. Increased reliance on data and greater transparency around what 
Medicare buys through global surgical payment are key to addressing limitations in the initial 
design of Medicare’s global surgical payment policy—specifically, the lack of reporting and 
other mechanisms to ensure that providers are delivering the care Medicare pays for with the 
single bundled payment. Further analysis on within-TIN specialization in surgical and post-

 
55 Mulcahy et al., 2021a. 
56 Mulcahy et al., 2021a. 
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operative care is an example of how existing data can help CMS better understand patterns of 
post-operative care.  

Shifting toward data- rather than assumption-driven global surgery valuation requires 
complete and reliable input data. The recent HHS-OIG reports, in addition to confirming that 
fewer post-operative visits are provided to patients than are included for payment in global 
surgical services, point to the practical challenges of requiring the reporting of post-operative 
visits using a single-level no-pay code. HHS-OIG’s finding of the underreporting of post-
operative visits, particularly in facility settings, suggests that practitioners and the coders and 
billers working in facility-based delivery systems may have difficulty identifying which visits 
must be reported to CMS. In the short term, ongoing CMS analyses aim to investigate the extent 
to which procedure and post-operative place of service may affect O/E post-operative visit ratios. 
Medicare’s longer-term efforts should consider how alternative approaches to improving global 
surgery valuation can help generate reliable information describing the number and level of post-
operative visits provided to beneficiaries. Ultimately, unbundling post-operative visits from 
global surgical packages entirely and requiring the separate billing of post-operative visits, as 
Medicare initially proposed more than a decade ago, remains a promising approach to meet both 
objectives.  
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Appendix. Results Tables 

Tables A.1 through A.7 provide the full results, by HCPCS code, of the four analyses 
discussed in the main body of this report. 

Table A.1. O/E Ratios for CY 2018 and 2024 90-Day Procedures, by HCPCS Code 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

2018 
Exp. 
Visits 

2018 
Mean 
Obs. 
Visits 

2018 
Mean 
O/E 

Ratio 

2018 
p50 
Obs. 
Visits 

2018 
p50 
O/E 

Ratio 

2024 
Exp. 
Visits 

2024 
Mean 
Obs. 
Visits 

2024 
Mean 
O/E 

Ratio 

2024 
p50 
Obs. 
Visits 

2024 
p50 
O/E 

Ratio 
13160 Sec clsr surg wnd/dehsn xtn 7.5 1.46 0.19 1 0.13 7.5 1.61 0.21 1 0.13 
14020 Tis trnfr s/a/l 10 sq cm/< 4 0.82 0.21 1 0.25 4 0.39 0.10 0 0.00 
14021 Tis trnfr s/a/l 10.1-30 sqcm 4 0.76 0.19 0 0.00 4 0.57 0.14 0 0.00 
14040 Tis trnfr f/c/c/m/n/a/g/h/f 4 0.67 0.17 0 0.00 4 0.43 0.11 0 0.00 
14041 Tis trnfr f/c/c/m/n/a/g/h/f 4 0.70 0.17 0 0.00 4 0.45 0.11 0 0.00 
14060 Tis trnfr e/n/e/l 10 sq cm/< 4 0.78 0.20 1 0.25 4 0.51 0.13 0 0.00 
14061 Tis trnfr e/n/e/l10.1-30sqcm 4.5 0.93 0.21 1 0.22 4.5 0.63 0.14 0 0.00 
14301 Tis trnfr any 30.1-60 sq cm 4.5 1.24 0.28 1 0.22 4.5 0.92 0.20 0 0.00 
15100 Skin splt grft trnk/arm/leg 6 2.92 0.49 2 0.33 6 2.49 0.42 2 0.33 
15120 Skn splt a-grft fac/nck/hf/g 3.5 1.69 0.48 1 0.29 3.5 1.22 0.35 0 0.00 
15240 Fth gr fr f/c/c/m/n/ax/g/h/f 6.5 1.55 0.24 1 0.15 6.5 0.94 0.14 0 0.00 
15260 Fth grf fr n/e/e/l 20 sqcm/< 5 1.29 0.26 1 0.20 5 0.81 0.16 0 0.00 
15730 Mdfc flap w/prsrv vasc pedcl 4.5 0.71 0.16 0 0.00 4.5 4.00 0.89 4 0.89 
15733 Musc myoq/fscq flp h&n pedcl 4.5 0.71 0.16 0 0.00 4.5 1.73 0.38 1.5 0.33 
15734 Muscle-skin graft trunk 10 2.38 0.24 2 0.20 10 2.28 0.23 2 0.20 
15769 Grfg autol soft tiss dir exc N/A N/A N/A N/A N/A 4 0.67 0.17 0 0.00 
15771 Grfg autol fat lipo 50 cc/< N/A N/A N/A N/A N/A 3 1.29 0.43 1 0.33 
15773 Grfg autol fat lipo 25 cc/< N/A N/A N/A N/A N/A 3 0.89 0.30 1 0.33 
15823 Revision of upper eyelid 4.5 1.41 0.31 1 0.22 4.5 0.89 0.20 1 0.22 
19120 Removal of breast lesion 2 0.93 0.46 1 0.50 2 0.83 0.42 1 0.50 
19125 Excision breast lesion 2 0.93 0.46 1 0.50 2 0.90 0.45 1 0.50 
19301 Partial mastectomy 3.5 0.98 0.28 1 0.29 3.5 0.97 0.28 1 0.29 
19303 Mast simple complete 3.5 2.22 0.63 2 0.57 3.5 2.05 0.59 2 0.57 
19307 Mast mod rad 10.5 2.58 0.25 2 0.19 4.5 2.42 0.54 2 0.44 
19357 Tiss xpndr plmt brst rcnstj 12 2.67 0.22 2 0.17 7.5 5.23 0.70 6 0.80 
20680 Removal of implant deep 2.5 1.34 0.54 1 0.40 2.5 1.31 0.52 1 0.40 
22551 Arthrd ant ntrbdy cervical 5 1.75 0.35 2 0.40 5 1.72 0.34 2 0.40 
22558 Arthrd ant ntrbd min dsc lum 8 2.13 0.27 2 0.25 8 1.66 0.21 2 0.25 
22600 Arthrd pst tq 1ntrspc crv 11 2.22 0.20 2 0.18 11 2.09 0.19 2 0.18 
22612 Arthrd pst tq 1ntrspc lumbar 7 2.07 0.30 2 0.29 7 1.39 0.20 1 0.14 
22630 Arthrd pst tq 1ntrspc lum 8 2.80 0.35 3 0.38 7 2.96 0.42 3 0.43 
22633 Arthrd cmbn 1ntrspc lumbar 7 2.31 0.33 2 0.29 7 2.26 0.32 2 0.29 
22830 Exploration of spinal fusion 6 1.00 0.17 1 0.17 6 1.67 0.28 2 0.33 
23120 Partial removal collar bone 4.5 1.64 0.36 1 0.22 4.5 1.59 0.35 1 0.22 
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Obs. 
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Ratio 

2018 
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2024 
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2024 
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Ratio 
23412 Repair rotator cuff chronic 4.5 2.09 0.46 2 0.44 4.5 1.79 0.40 2 0.44 
23430 Repair biceps tendon 4.5 1.38 0.31 1 0.22 4.5 1.39 0.31 1.5 0.33 
23472 Reconstruct shoulder joint 8 2.19 0.27 2 0.25 8 1.96 0.24 2 0.25 
23500 Cltx clavicular fx w/o mnpj 2.5 0.99 0.39 1 0.40 2.5 0.84 0.34 0 0.00 
23600 Cltx prox humrl fx w/o mnpj 4 1.53 0.38 1 0.25 4 1.32 0.33 1 0.25 
23615 Optx prox humrl fx w/int fix 6 2.08 0.35 2 0.33 6 2.02 0.34 2 0.33 
23650 Cltx sho dslc w/mnpj wo anes 3 0.24 0.08 0 0.00 3 0.17 0.06 0 0.00 
25447 Repair wrist joints 5.5 2.14 0.39 2 0.36 5.5 1.77 0.32 2 0.36 
25600 Treat fracture radius/ulna 5 1.60 0.32 2 0.40 5 1.44 0.29 1 0.20 
25605 Treat fracture radius/ulna 5.5 2.19 0.40 2 0.36 5.5 1.71 0.31 2 0.36 
25607 Treat fx rad extra-articul 5.5 2.10 0.38 2 0.36 5.5 1.91 0.35 2 0.36 
25609 Treat fx radial 3+ frag 6.5 2.05 0.32 2 0.31 6.5 2.05 0.32 2 0.31 
26055 Incise finger tendon sheath 3.5 1.03 0.29 1 0.29 2.5 0.93 0.37 1 0.40 
26160 Remove tendon sheath lesion 3.5 1.11 0.32 1 0.29 2.5 0.99 0.40 1 0.40 
26600 Treat metacarpal fracture 4 1.11 0.28 1 0.25 4 1.04 0.26 1 0.25 
26720 Treat finger fracture each 2 1.00 0.50 1 0.50 2 0.94 0.47 1 0.50 
27125 Partial hip replacement 11.5 1.44 0.13 1 0.09 11.5 1.36 0.12 1 0.09 
27130 Total hip arthroplasty 7 1.88 0.27 2 0.29 6 1.66 0.28 2 0.33 
27132 Total hip arthroplasty 14.5 2.13 0.15 2 0.14 14.5 1.91 0.13 2 0.14 
27134 Revise hip joint replacement 11 2.20 0.20 2 0.18 11 1.93 0.18 2 0.18 
27235 Treat thigh fracture 10.5 1.67 0.16 2 0.19 10.5 1.56 0.15 1 0.10 
27236 Treat thigh fracture 8 1.58 0.20 1 0.13 8 1.46 0.18 1 0.13 
27244 Treat thigh fracture 9 1.50 0.17 1 0.11 9 1.48 0.16 1 0.11 
27245 Treat thigh fracture 9 1.61 0.18 1 0.11 9 1.47 0.16 1 0.11 
27446 Revision of knee joint 6 1.84 0.31 2 0.33 3.5 1.56 0.45 2 0.57 
27447 Total knee arthroplasty 7 2.09 0.30 2 0.29 6 1.81 0.30 2 0.33 
27486 Revise/replace knee joint 10 2.09 0.21 2 0.20 10 1.91 0.19 2 0.20 
27487 Revise/replace knee joint 10 2.25 0.23 2 0.20 10 2.14 0.21 2 0.20 
27506 Treatment of thigh fracture 12 1.80 0.15 2 0.17 12 1.53 0.13 1 0.08 
27590 Amputate leg at thigh 15.5 2.20 0.14 1.5 0.10 15.5 1.77 0.11 1 0.06 
27786 Treatment of ankle fracture 3.5 1.51 0.43 1 0.29 3.5 1.24 0.36 1 0.29 
27814 Treatment of ankle fracture 6 2.61 0.44 3 0.50 6 2.22 0.37 2 0.33 
27880 Amputation of lower leg 10 2.55 0.26 2 0.20 10 2.02 0.20 1 0.10 
28122 Partial removal of foot bone 4.5 2.43 0.54 2 0.44 4.5 1.99 0.44 2 0.44 
28124 Partial removal of toe 4 1.55 0.39 1 0.25 4 1.74 0.43 1 0.25 
28232 Incision of toe tendon 2.5 0.98 0.39 1 0.40 2.5 0.60 0.24 0 0.00 
28270 Release of foot contracture 3.5 0.55 0.16 0 0.00 3.5 0.75 0.21 0 0.00 
28285 Repair of hammertoe 4.5 2.23 0.49 2 0.44 4.5 1.86 0.41 2 0.44 
28296 Cor hlx vlgs dstl mtar osteo 5.5 2.43 0.44 3 0.55 5.5 2.63 0.48 3 0.55 
28308 Incision of metatarsal 4 2.64 0.66 3 0.75 4 2.26 0.57 2 0.50 
28470 Treat metatarsal fracture 3 1.11 0.37 1 0.33 3 1.01 0.34 1 0.33 
28510 Treatment of toe fracture 1.5 0.50 0.34 0 0.00 1.5 0.46 0.31 0 0.00 
28810 Amputation toe & metatarsal 7 2.49 0.36 1 0.14 7 2.15 0.31 1 0.14 
29822 Sho arthrs srg lmtd dbrdmt 4 1.49 0.37 2 0.50 3.5 1.55 0.44 2 0.57 
29823 Sho arthrs srg xtnsv dbrdmt 4.5 1.69 0.37 2 0.44 3.5 1.55 0.44 2 0.57 
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29824 Sho arthrs srg dstl claviclc 4.5 1.58 0.35 2 0.44 4.5 1.52 0.34 2 0.44 
29827 Sho arthrs srg rt8tr cuf rpr 5.5 2.13 0.39 2 0.36 5.5 1.91 0.35 2 0.36 
29828 Sho arthrs srg bicp tenodsis 4.5 1.78 0.40 2 0.44 4.5 1.34 0.30 1 0.22 
29848 Wrist endoscopy/surgery 3 1.05 0.35 1 0.33 3 1.00 0.33 1 0.33 
29876 Knee arthroscopy/surgery 3.5 1.31 0.37 1 0.29 3.5 1.14 0.33 1 0.29 
29879 Knee arthroscopy/surgery 3.5 1.74 0.50 2 0.57 3.5 1.15 0.33 1 0.29 
29880 Knee arthroscopy/surgery 3.5 1.48 0.42 1 0.29 3.5 1.29 0.37 1 0.29 
29881 Knee arthroscopy/surgery 3.5 1.38 0.39 1 0.29 3.5 1.25 0.36 1 0.29 
30520 Repair of nasal septum 4.5 1.16 0.26 1 0.22 4.5 1.03 0.23 1 0.22 
32480 Partial removal of lung 10 3.73 0.37 2 0.20 10 3.39 0.34 2 0.20 
32663 Thoracoscopy w/lobectomy 7 3.41 0.49 3 0.43 7 2.88 0.41 2 0.29 
33207 Insert heart pm ventricular 3 0.80 0.27 0 0.00 3 0.64 0.21 0 0.00 
33208 Insrt heart pm atrial & vent 3 0.84 0.28 0 0.00 3 0.62 0.21 0 0.00 
33228 Remv&replc pm gen dual 

lead 
1.5 0.47 0.31 0 0.00 1.5 0.40 0.27 0 0.00 

33249 Insj/rplcmt defib w/lead(s) 3 0.78 0.26 0 0.00 3 0.62 0.21 0 0.00 
33263 Rmvl & rplcmt dfb gen 2 lead 1.5 0.47 0.31 0 0.00 1.5 0.40 0.26 0 0.00 
33264 Rmvl & rplcmt dfb gen mlt ld 1.5 0.56 0.37 0 0.00 1.5 0.45 0.30 0 0.00 
33405 Replacement aortic valve opn 10 3.32 0.33 2 0.20 10 3.01 0.30 2 0.20 
33426 Repair of mitral valve 10 3.80 0.38 3 0.30 10 3.15 0.31 2.5 0.25 
33430 Replacement of mitral valve 12 4.54 0.38 4 0.33 12 3.90 0.33 2 0.17 
33533 Cabg arterial single 9 3.54 0.39 2 0.22 9 3.95 0.44 3 0.33 
33858 As-aort grf f/aortic dsj N/A N/A N/A N/A N/A 10 4.29 0.43 2 0.20 
33859 As-aort grf f/ds oth/thn dsj N/A N/A N/A N/A N/A 8 2.62 0.33 1 0.13 
34705 Evac rpr a-biiliac ndgft 5 1.33 0.27 1 0.20 5 1.27 0.25 1 0.20 
34706 Evasc rpr a-biiliac rpt 10 2.20 0.22 1 0.10 10 2.18 0.22 1 0.10 
34710 Dlyd plmt xtn prosth 1st vsl 5 1.36 0.27 1 0.20 5 1.10 0.22 1 0.20 
35301 Rechanneling of artery 5 1.37 0.27 1 0.20 5 1.37 0.27 1 0.20 
36819 Av fuse uppr arm basilic 2.5 1.41 0.56 1 0.40 2.5 1.10 0.44 1 0.40 
36821 Av fusion direct any site 2.5 1.18 0.47 1 0.40 2.5 1.07 0.43 1 0.40 
36830 Artery-vein nonautograft 2.5 1.01 0.40 1 0.40 2.5 1.14 0.45 1 0.40 
36832 Av fistula revision open 3.5 1.01 0.29 1 0.29 3.5 1.00 0.29 1 0.29 
37607 Ligation of a-v fistula 2 0.76 0.38 1 0.50 2 0.62 0.31 0 0.00 
38525 Biopsy/removal lymph nodes 2.5 0.85 0.34 1 0.40 2.5 0.96 0.38 1 0.40 
38724 Removal of lymph nodes 

neck 
8 1.76 0.22 1 0.13 8 1.49 0.19 1 0.13 

43281 Lap paraesophag hern repair 5 1.84 0.37 1 0.20 5 1.92 0.38 2 0.40 
43644 Lap gastric bypass/roux-en-y 7 2.25 0.32 2 0.29 7 1.85 0.26 2 0.29 
44005 Freeing of bowel adhesion 9 3.58 0.40 2 0.22 9 3.48 0.39 2 0.22 
44120 Removal of small intestine 12 3.34 0.28 2 0.17 12 4.14 0.34 3 0.25 
44140 Partial removal of colon 10 2.94 0.29 2 0.20 10 3.42 0.34 2 0.20 
44143 Partial removal of colon 11 3.61 0.33 2 0.18 11 4.53 0.41 3 0.27 
44145 Partial removal of colon 10 2.93 0.29 2 0.20 10 4.15 0.42 4 0.40 
44160 Removal of colon 10 3.60 0.36 2 0.20 10 4.12 0.41 3 0.30 
44204 Laparo partial colectomy 8 2.58 0.32 2 0.25 8 2.23 0.28 1 0.13 
44205 Lap colectomy part w/ileum 9 2.56 0.28 2 0.22 9 2.66 0.30 2 0.22 
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44207 L colectomy/coloproctostomy 8 2.69 0.34 2 0.25 8 2.69 0.34 2 0.25 
44970 Laparoscopy appendectomy 4 1.31 0.33 1 0.25 4 1.43 0.36 1 0.25 
46930 Destroy internal hemorrhoids 1 0.12 0.12 0 0.00 1 0.09 0.09 0 0.00 
47562 Laparoscopic 

cholecystectomy 
3.5 1.02 0.29 1 0.29 3.5 1.18 0.34 1 0.29 

47563 Laparo cholecystectomy/ 
graph 

2.5 1.08 0.43 1 0.40 2.5 1.14 0.46 1 0.40 

47600 Removal of gallbladder 8 3.04 0.38 2 0.25 8 2.85 0.36 2 0.25 
49505 Prp i/hern init reduc >5 yr 2.5 0.96 0.38 1 0.40 2.5 0.93 0.37 1 0.40 
49507 Prp i/hern init block >5 yr 2.5 1.40 0.56 1 0.40 2.5 1.13 0.45 1 0.40 
49650 Lap ing hernia repair init 2 0.94 0.47 1 0.50 2 0.91 0.45 1 0.50 
50360 Transplantation of kidney 10 0.89 0.09 0 0.00 10 0.95 0.10 0 0.00 
50590 Fragmenting of kidney stone 3.5 0.68 0.19 1 0.29 3.5 0.66 0.19 0 0.00 
52601 Prostatectomy (turp) 2.5 1.40 0.56 1 0.40 2.5 1.30 0.52 1 0.40 
52648 Laser surgery of prostate 3 1.21 0.40 1 0.33 3 1.13 0.38 1 0.33 
53850 Prostatic microwave thermotx 4 0.48 0.12 0 0.00 3 0.83 0.28 0.5 0.17 
55866 Laps surg prst8ect rpbic rad 5 1.73 0.35 2 0.40 2.5 1.63 0.65 1 0.40 
57240 Anterior colporrhaphy 2.5 1.12 0.45 1 0.40 2.5 1.07 0.43 1 0.40 
57288 Repair bladder defect 4.5 1.10 0.24 1 0.22 4.5 1.08 0.24 1 0.22 
58571 Tlh w/t/o 250 g or less 2.5 1.24 0.50 1 0.40 2.5 1.18 0.47 1 0.40 
58575 Laps tot hyst resj mal 5 1.29 0.26 1 0.20 5 1.66 0.33 1 0.20 
60240 Removal of thyroid 2.5 1.13 0.45 1 0.40 2.5 1.11 0.44 1 0.40 
60500 Explore parathyroid glands 3.5 0.93 0.27 1 0.29 3.5 0.66 0.19 0 0.00 
61312 Open skull for drainage 14 2.45 0.17 1 0.07 14 2.31 0.17 1 0.07 
61510 Removal of brain lesion 11 2.23 0.20 1 0.09 11 2.08 0.19 1 0.09 
63030 Low back disk surgery 6 1.52 0.25 1 0.17 3.5 1.42 0.41 1 0.29 
63042 Laminotomy single lumbar 7 1.55 0.22 1 0.14 7 1.25 0.18 1 0.14 
63045 Lam facetec & foramot crv 6 1.81 0.30 2 0.33 6 1.70 0.28 1 0.17 
63047 Lam facetec & foramot 

lumbar 
6 1.79 0.30 2 0.33 6 1.64 0.27 2 0.33 

63056 Decompress spinal cord lmbr 9.5 1.44 0.15 1 0.11 9.5 1.20 0.13 1 0.11 
63081 Remove vert body dcmprn 

crvl 
12 1.58 0.13 2 0.17 12 2.00 0.17 2 0.17 

64581 Opn impltj nea sacral nerve 1.5 0.73 0.49 0 0.00 1.5 0.77 0.51 1 0.67 
64718 Revise ulnar nerve at elbow 4.5 1.24 0.27 1 0.22 4.5 1.18 0.26 1 0.22 
64721 Carpal tunnel surgery 3.5 1.19 0.34 1 0.29 3.5 1.00 0.29 1 0.29 
65756 Corneal trnspl endothelial 6.5 3.42 0.53 3 0.46 6.5 2.32 0.36 3 0.46 
66170 Glaucoma surgery 9.5 5.08 0.53 5 0.53 9.5 3.18 0.33 3 0.32 
66179 Aqueous shunt eye w/o graft 8.5 3.85 0.45 4.5 0.53 8.5 3.72 0.44 4 0.47 
66180 Aqueous shunt eye w/graft 8.5 4.22 0.50 4 0.47 8.5 2.55 0.30 2 0.24 
66711 Ecp ciliary body destruction 5.5 1.67 0.30 1 0.18 5.5 1.20 0.22 0 0.00 
66821 After cataract laser surgery 2 0.58 0.29 1 0.50 2 0.29 0.14 0 0.00 
66982 Xcapsl ctrc rmvl cplx wo ecp 4.5 2.11 0.47 2 0.44 4.5 1.36 0.30 1 0.22 
66984 Xcapsl ctrc rmvl w/o ecp 4.5 2.00 0.44 2 0.44 3.5 1.20 0.34 1 0.29 
66989 Xcpsl ctrc rmvl cplx insj 1+ N/A N/A N/A N/A N/A 4.5 1.59 0.35 0 0.00 
66991 Xcapsl ctrc rmvl insj 1+ N/A N/A N/A N/A N/A 4.5 1.41 0.31 1 0.22 



 

 45 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

2018 
Exp. 
Visits 

2018 
Mean 
Obs. 
Visits 

2018 
Mean 
O/E 

Ratio 

2018 
p50 
Obs. 
Visits 

2018 
p50 
O/E 

Ratio 

2024 
Exp. 
Visits 

2024 
Mean 
Obs. 
Visits 

2024 
Mean 
O/E 

Ratio 

2024 
p50 
Obs. 
Visits 

2024 
p50 
O/E 

Ratio 
67036 Removal of inner eye fluid 5.5 2.43 0.44 3 0.55 5.5 1.09 0.20 0 0.00 
67040 Laser treatment of retina 5.5 2.43 0.44 3 0.55 5.5 1.19 0.22 0 0.00 
67041 Vit for macular pucker 5.5 2.46 0.45 3 0.55 5.5 1.99 0.36 2 0.36 
67042 Vit for macular hole 5.5 2.53 0.46 3 0.55 5.5 1.22 0.22 0 0.00 
67108 Repair detached retina 5.5 2.94 0.53 3 0.55 5.5 1.50 0.27 0 0.00 
67113 Repair retinal detach cplx 6.5 2.84 0.44 3 0.46 6.5 1.46 0.22 0 0.00 
67210 Treatment of retinal lesion 3 0.26 0.09 0 0.00 3 0.36 0.12 0 0.00 
67255 Reinforce/graft eye wall 6.5 4.33 0.67 4 0.62 6.5 1.50 0.23 1 0.15 
67900 Repair brow defect 3 1.40 0.47 1 0.33 3 0.71 0.24 0 0.00 
67904 Repair eyelid defect 4.5 1.50 0.33 1 0.22 4.5 0.81 0.18 0 0.00 
67917 Repair eyelid defect 3.5 1.40 0.40 1 0.29 3.5 0.81 0.23 0 0.00 
67924 Repair eyelid defect 3.5 1.24 0.36 1 0.29 3.5 0.89 0.25 1 0.29 
SOURCE: Authors’ analysis of claims data accessed via the CMS’ IDR in 2019 and 2025 for CY 2018 and 2024 
procedures, respectively.  
NOTE: We use the following abbreviations in the table header row: Exp. = expected; N/A = not applicable Obs. = 
observed; p50 = the 50th percentile or median. Some expected visit counts include a half-visit for an outpatient 
facility discharge. Earlier RAND analyses assessed the implications of rounding these expected visit counts up (i.e., 
to reflect a full visit) and down (i.e., to ignore the discharge-related activity). 

Table A.2. O/E Ratios for CY 2018 and 2024 10-Day Procedures, by HCPCS Code 
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10040 Acne surgery 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
10060 I&d abscess simple/single 1 0.12 0.12 0 0.00 1 0.08 0.08 0 0.00 
10061 I&d abscess comp/multiple 2 0.17 0.09 0 0.00 2 0.18 0.09 0 0.00 
10120 Inc&rmvl fb subq tiss smpl 1 0.03 0.03 0 0.00 1 0.03 0.03 0 0.00 
10140 I&d hmtma seroma/fluid collj 1 0.28 0.28 0 0.00 1 0.23 0.23 0 0.00 
10160 Pnxr aspir absc hmtma bulla 1 0.05 0.05 0 0.00 1 0.04 0.04 0 0.00 
10180 I&d complex po wound infctj 1 0.64 0.64 0 0.00 1 0.65 0.65 0 0.00 
11200 Rmvl skin tags up to&inc 15 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
11400 Exc tr-ext b9+marg 0.5 cm< 1 0.09 0.09 0 0.00 1 0.05 0.05 0 0.00 
11401 Exc tr-ext b9+marg 0.6-1 cm 1 0.10 0.10 0 0.00 1 0.07 0.07 0 0.00 
11402 Exc tr-ext b9+marg 1.1-2 cm 1 0.15 0.15 0 0.00 1 0.08 0.08 0 0.00 
11403 Exc tr-ext b9+marg 2.1-3cm 1 0.20 0.20 0 0.00 1 0.12 0.12 0 0.00 
11404 Exc tr-ext b9+marg 3.1-4 cm 1 0.22 0.22 0 0.00 1 0.13 0.13 0 0.00 
11406 Exc tr-ext b9+marg >4.0 cm 1 0.30 0.30 0 0.00 1 0.25 0.25 0 0.00 
11420 Exc h-f-nk-sp b9+marg 0.5/< 1 0.09 0.09 0 0.00 1 0.07 0.07 0 0.00 
11421 Exc h-f-nk-sp b9+marg 0.6-1 1 0.15 0.15 0 0.00 1 0.08 0.08 0 0.00 
11422 Exc h-f-nk-sp b9+marg 1.1-2 1 0.21 0.21 0 0.00 1 0.13 0.13 0 0.00 
11423 Exc h-f-nk-sp b9+marg 2.1-3 1 0.22 0.22 0 0.00 1 0.11 0.11 0 0.00 
11440 Exc face-mm b9+marg 0.5 

cm/< 
1 0.14 0.14 0 0.00 1 0.09 0.09 0 0.00 

11441 Exc face-mm b9+marg 0.6-1 
cm 

1 0.18 0.18 0 0.00 1 0.11 0.11 0 0.00 
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11442 Exc face-mm b9+marg 1.1-2 

cm 
1 0.26 0.26 0 0.00 1 0.17 0.17 0 0.00 

11443 Exc face-mm b9+marg 2.1-3 
cm 

1 0.23 0.23 0 0.00 1 0.14 0.14 0 0.00 

11601 Exc tr-ext mal+marg 0.6-1 cm 1 0.09 0.09 0 0.00 1 0.05 0.05 0 0.00 
11602 Exc tr-ext mal+marg 1.1-2 cm 1 0.10 0.10 0 0.00 1 0.04 0.04 0 0.00 
11603 Exc tr-ext mal+marg 2.1-3 cm 1 0.14 0.14 0 0.00 1 0.10 0.10 0 0.00 
11604 Exc tr-ext mal+marg 3.1-4 cm 1 0.16 0.16 0 0.00 1 0.17 0.17 0 0.00 
11606 Exc tr-ext mal+marg >4 cm 1 0.25 0.25 0 0.00 1 0.22 0.22 0 0.00 
11621 Exc s/n/h/f/g mal+mrg 0.6-1 1 0.14 0.14 0 0.00 1 0.13 0.13 0 0.00 
11622 Exc s/n/h/f/g mal+mrg 1.1-2 1 0.16 0.16 0 0.00 1 0.11 0.11 0 0.00 
11623 Exc s/n/h/f/g mal+mrg 2.1-3 1 0.18 0.18 0 0.00 1 0.17 0.17 0 0.00 
11640 Exc f/e/e/n/l mal+mrg 0.5cm< 1 0.27 0.27 0 0.00 1 0.13 0.13 0 0.00 
11641 Exc f/e/e/n/l mal+mrg 0.6-1 1 0.23 0.23 0 0.00 1 0.23 0.23 0 0.00 
11642 Exc f/e/e/n/l mal+mrg 1.1-2 1 0.25 0.25 0 0.00 1 0.19 0.19 0 0.00 
11643 Exc f/e/e/n/l mal+mrg 2.1-3 1 0.26 0.26 0 0.00 1 0.24 0.24 0 0.00 
11644 Exc f/e/e/n/l mal+mrg 3.1-4 1 0.30 0.30 0 0.00 1 0.25 0.25 0 0.00 
11646 Exc f/e/e/n/l mal+mrg >4 cm 1 0.38 0.38 0 0.00 1 0.36 0.36 0 0.00 
11750 Removal of nail bed 1 0.08 0.08 0 0.00 1 0.06 0.06 0 0.00 
11765 Excision of nail fold toe 1 0.02 0.02 0 0.00 1 0.02 0.02 0 0.00 
12031 Intmd rpr s/a/t/ext 2.5 cm/< 1 0.11 0.11 0 0.00 1 0.06 0.06 0 0.00 
12032 Intmd rpr s/a/t/ext 2.6-7.5 1 0.09 0.09 0 0.00 1 0.06 0.06 0 0.00 
12034 Intmd rpr s/tr/ext 7.6-12.5 1 0.06 0.06 0 0.00 1 0.07 0.07 0 0.00 
12041 Intmd rpr n-hf/genit 2.5cm/< 1 0.10 0.10 0 0.00 1 0.04 0.04 0 0.00 
12042 Intmd rpr n-hf/genit2.6-7.5 1 0.12 0.12 0 0.00 1 0.06 0.06 0 0.00 
12051 Intmd rpr face/mm 2.5 cm/< 1 0.29 0.29 0 0.00 1 0.14 0.14 0 0.00 
12052 Intmd rpr face/mm 2.6-5.0 cm 1 0.26 0.26 0 0.00 1 0.13 0.13 0 0.00 
13101 Cmplx rpr trunk 2.6-7.5 cm 1 0.12 0.12 0 0.00 1 0.07 0.07 0 0.00 
13121 Cmplx rpr s/a/l 2.6-7.5 cm 1 0.16 0.16 0 0.00 1 0.07 0.07 0 0.00 
13131 Cmplx rpr f/c/c/m/n/ax/g/h/f 1 0.32 0.32 0 0.00 1 0.19 0.19 0 0.00 
13132 Cmplx rpr f/c/c/m/n/ax/g/h/f 1 0.32 0.32 0 0.00 1 0.15 0.15 0 0.00 
13151 Cmplx rpr e/n/e/l 1.1-2.5 cm 1 0.36 0.36 0 0.00 1 0.20 0.20 0 0.00 
13152 Cmplx rpr e/n/e/l 2.6-7.5 cm 1 0.38 0.38 0 0.00 1 0.19 0.19 0 0.00 
17000 Destruct premalg lesion 1 0.00 0.00 0 0.00 1 0.00 0.00 0 0.00 
17004 Destroy premal lesions 15/> 1 0.00 0.00 0 0.00 1 0.00 0.00 0 0.00 
17110 Destruct b9 lesion 1-14 1 0.00 0.00 0 0.00 1 0.00 0.00 0 0.00 
17111 Destruct lesion 15 or more 1 0.00 0.00 0 0.00 1 0.00 0.00 0 0.00 
17260 Dstrj mal les t/a/l 0.5 cm/< 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
17261 Dstrj mal les t/a/l 0.6-1.0cm 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
17262 Dstrj mal les t/a/l 1.1-2.0 1 0.01 0.01 0 0.00 1 0.01 0.01 0 0.00 
17263 Dstrj mal les t/a/l 2.1-3.0 1 0.02 0.02 0 0.00 1 0.01 0.01 0 0.00 
17270 Dstr mal les s/n/h/f/g 0.5 /< 1 0.01 0.01 0 0.00 1 0.01 0.01 0 0.00 
17271 Dstr mal les s/n/h/f/g 0.6-1 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
17272 Dstr mal les s/n/h/f/g 1.1-2 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
17273 Dstr mal les s/n/h/f/g 2.1-3 1 0.02 0.02 0 0.00 1 0.01 0.01 0 0.00 
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17280 Dstr mal ls f/e/e/n/l/m 0.5/< 1 0.00 0.00 0 0.00 1 0.00 0.00 0 0.00 
17281 Dstr mal ls f/e/e/n/l/m 0.6-1 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
17282 Dstr mal ls f/e/e/n/l/m 1.1-2 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
17283 Dstr mal ls f/e/e/n/l/m 2.1-3 1 0.01 0.01 0 0.00 1 0.01 0.01 0 0.00 
20670 Removal implant superficial 1 0.22 0.22 0 0.00 1 0.16 0.16 0 0.00 
22513 Perq vertebral augmentation 1.5 0.17 0.11 0 0.00 1.5 0.17 0.11 0 0.00 
22514 Perq vertebral augmentation 1.5 0.15 0.10 0 0.00 1.5 0.15 0.10 0 0.00 
36558 Insert tunneled cv cath 1.5 0.03 0.02 0 0.00 1.5 0.06 0.04 0 0.00 
36561 Insert tunneled cv cath 1.5 0.06 0.04 0 0.00 1.5 0.04 0.03 0 0.00 
36581 Replace tunneled cv cath 1.5 0.01 0.01 0 0.00 1.5 0.02 0.01 0 0.00 
36589 Removal tunneled cv cath 1.5 0.02 0.01 0 0.00 1.5 0.02 0.01 0 0.00 
36590 Removal tunneled cv cath 1.5 0.07 0.05 0 0.00 1.5 0.04 0.03 0 0.00 
37609 Temporal artery procedure 1.5 0.25 0.17 0 0.00 1.5 0.18 0.12 0 0.00 
37765 Stab phleb veins xtr 10-20 2.5 0.64 0.26 0 0.00 1 0.14 0.14 0 0.00 
37766 Phleb veins - extrem 20+ 2.5 0.61 0.24 0 0.00 1 0.20 0.20 0 0.00 
38500 Biopsy/removal lymph nodes 1.5 0.30 0.20 0 0.00 1.5 0.29 0.19 0 0.00 
38571 Laparoscopy 

lymphadenectomy 
3 0.58 0.19 0 0.00 3 0.82 0.27 0 0.00 

40808 Biopsy of mouth lesion 1 0.07 0.07 0 0.00 1 0.06 0.06 0 0.00 
46221 Ligation of hemorrhoid(s) 1 0.01 0.01 0 0.00 1 0.01 0.01 0 0.00 
46500 Injection into hemorrhoid(s) 1 0.01 0.01 0 0.00 1 0.01 0.01 0 0.00 
49440 Place gastrostomy tube perc 1 0.03 0.03 0 0.00 1 0.06 0.06 0 0.00 
54161 Circum 28 days or older 1 0.19 0.19 0 0.00 1 0.14 0.14 0 0.00 
58661 Laparoscopy remove adnexa 1.5 0.20 0.13 0 0.00 1.5 0.19 0.13 0 0.00 
62264 Epidural lysis on single day 0.5 0.01 0.02 0 0.00 0.5 0.01 0.01 0 0.00 
63650 Implant neuroelectrodes 1.5 0.42 0.28 0 0.00 1.5 0.41 0.27 0 0.00 
63685 Ins/rplc spi npg/rcvr pocket 1.5 0.26 0.17 0 0.00 1.5 0.22 0.14 0 0.00 
64555 Implant neuroelectrodes 1.5 0.45 0.30 0 0.00 1.5 0.14 0.09 0 0.00 
64561 Implant neuroelectrodes 1 0.42 0.42 0 0.00 1 0.45 0.45 0 0.00 
64590 Ins/rpl prph sac/gstr npg/r 1 0.11 0.11 0 0.00 1.5 0.09 0.06 0 0.00 
64612 Destroy nerve face muscle 1 0.00 0.00 0 0.00 1 0.00 0.00 0 0.00 
64615 Chemodenerv musc migraine 0 0.00 N/A 0 N/A 0 0.00 N/A 0 N/A 
64616 Chemodenerv musc neck 

dyston 
0 0.00 N/A 0 N/A 0 0.00 N/A 0 N/A 

64617 Chemodener muscle larynx 
emg 

0 0.00 N/A 0 N/A 0 0.00 N/A 0 N/A 

64624 Dstrj nulyt agt gnclr nrv N/A N/A N/A N/A N/A 1 0.01 0.01 0 0.00 
64625 Rf abltj nrv nrvtg si jt N/A N/A N/A N/A N/A 1.5 0.01 0.01 0 0.00 
64632 N block inj common digit 1 0.00 0.00 0 0.00 1 0.00 0.00 0 0.00 
64633 Destroy cerv/thor facet jnt 1.5 0.02 0.01 0 0.00 1.5 0.01 0.01 0 0.00 
64635 Destroy lumb/sac facet jnt 1.5 0.01 0.01 0 0.00 1.5 0.01 0.01 0 0.00 
64640 Injection treatment of nerve 1 0.02 0.02 0 0.00 1 0.01 0.01 0 0.00 
65855 Trabeculoplasty laser surg 1 0.11 0.11 0 0.00 1 0.04 0.04 0 0.00 
66761 Revision of iris 2 0.24 0.12 0 0.00 2 0.08 0.04 0 0.00 
67145 Proph rta dtchmnt pc 3 0.91 0.30 1 0.33 2 0.07 0.03 0 0.00 
67228 Treatment x10sv retinopathy 1 0.01 0.01 0 0.00 1 0.02 0.02 0 0.00 
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67800 Remove eyelid lesion 0.5 0.06 0.11 0 0.00 0.5 0.03 0.05 0 0.00 
67840 Remove eyelid lesion 1 0.09 0.09 0 0.00 1 0.03 0.03 0 0.00 
68760 Close tear duct opening 1 0.05 0.05 0 0.00 1 0.04 0.04 0 0.00 
68761 Close tear duct opening 1 0.02 0.02 0 0.00 1 0.01 0.01 0 0.00 
68801 Dilate tear duct opening 1 0.01 0.01 0 0.00 1 0.01 0.01 0 0.00 
68810 Probe nasolacrimal duct 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
68840 Explore/irrigate tear ducts 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
69420 Incision of eardrum 1 0.03 0.03 0 0.00 1 0.02 0.02 0 0.00 
69433 Create eardrum opening 1 0.03 0.03 0 0.00 1 0.02 0.02 0 0.00 
69436 Create eardrum opening 1 0.07 0.07 0 0.00 1 0.08 0.08 0 0.00 
10040 Acne surgery 1 0.01 0.01 0 0.00 1 0.00 0.00 0 0.00 
10060 I&d abscess simple/single 1 0.12 0.12 0 0.00 1 0.08 0.08 0 0.00 
SOURCE: Authors’ analysis of claims data accessed via the CMS’ IDR in 2019 and 2025 for CY 2018 and 2024 
procedures, respectively.  
NOTE: We use the following abbreviations in the table header row: Exp. = expected; N/A = not applicable Obs. = 
observed; p50 = the 50th percentile or median. Some expected visit counts include a half-visit for an outpatient 
facility discharge. Earlier RAND analyses assessed the implications of rounding these expected visit counts up (i.e., 
to reflect a full visit) and down (i.e., to ignore the discharge-related activity). 

Table A.3. Shares of 90-Day Global Surgical Procedures with E&M Visits During Their Global 
Periods, by HCPCS Code 

HCPCS 
Code HCPS Code Short Descriptor 

A 
Clean 

Procedures (N) 

B 
Procedures with 
E&M Service in 
Global Period 
from Any TIN 

(N; % of A) 

C 
Procedures with 

E&M Service 
from  

Another TIN 
(N; % of A) 

13160 Sec clsr surg wnd/dehsn xtn 176 164 157 
14020 Tis trnfr s/a/l 10 sq cm/< 454 389 377 
14021 Tis trnfr s/a/l 10.1-30 sqcm 658 535 531 
14040 Tis trnfr f/c/c/m/n/a/g/h/f 1856 1494 1428 
14041 Tis trnfr f/c/c/m/n/a/g/h/f 1748 1396 1373 
14060 Tis trnfr e/n/e/l 10 sq cm/< 3728 3009 2861 
14061 Tis trnfr e/n/e/l10.1-30sqcm 1331 1061 1007 
14301 Tis trnfr any 30.1-60 sq cm 992 784 749 
15100 Skin splt grft trnk/arm/leg 291 268 260 
15120 Skn splt a-grft fac/nck/hf/g 226 204 200 
15240 Fth gr fr f/c/c/m/n/ax/g/h/f 275 220 207 
15260 Fth grf fr n/e/e/l 20 sqcm/< 1945 1541 1480 
15730 Mdfc flap w/prsrv vasc pedcl N/R N/R N/R 
15733 Musc myoq/fscq flp h&n pedcl 17 11 N/R 
15734 Muscle-skin graft trunk 139 126 113 
15769 Grfg autol soft tiss dir exc 16 12 N/R 
15771 Grfg autol fat lipo 50 cc/< 43 34 27 
15773 Grfg autol fat lipo 25 cc/< 36 32 29 
15823 Revision of upper eyelid 2685 2118 2026 
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19120 Removal of breast lesion 422 354 319 
19125 Excision breast lesion 888 748 665 
19301 Partial mastectomy 2547 2410 2142 
19303 Mast simple complete 233 210 186 
19307 Mast mod rad 171 164 147 
19357 Tiss xpndr plmt brst rcnstj 26 23 21 
20680 Removal of implant deep 1565 1271 1187 
22551 Arthrd ant ntrbdy cervical 2995 2667 2526 
22558 Arthrd ant ntrbd min dsc lum 315 287 276 
22600 Arthrd pst tq 1ntrspc crv 69 67 63 
22612 Arthrd pst tq 1ntrspc lumbar 244 228 217 
22630 Arthrd pst tq 1ntrspc lum 340 300 292 
22633 Arthrd cmbn 1ntrspc lumbar 2602 2401 2262 
22830 Exploration of spinal fusion N/R N/R N/R 
23120 Partial removal collar bone 40 36 33 
23412 Repair rotator cuff chronic 92 67 60 
23430 Repair biceps tendon 29 23 23 
23472 Reconstruct shoulder joint 8704 7247 6800 
23500 Cltx clavicular fx w/o mnpj 789 656 695 
23600 Cltx prox humrl fx w/o mnpj 2666 2155 2202 
23615 Optx prox humrl fx w/int fix 488 416 394 
23650 Cltx sho dslc w/mnpj wo anes 107 90 89 
25447 Repair wrist joints 467 356 310 
25600 Treat fracture radius/ulna 2872 2277 2201 
25605 Treat fracture radius/ulna 404 336 340 
25607 Treat fx rad extra-articul 548 408 378 
25609 Treat fx radial 3+ frag 1546 1203 1139 
26055 Incise finger tendon sheath 5119 4279 3974 
26160 Remove tendon sheath lesion 968 762 684 
26600 Treat metacarpal fracture 783 629 624 
26720 Treat finger fracture each 402 314 304 
27125 Partial hip replacement 367 362 360 
27130 Total hip arthroplasty 23685 19479 18339 
27132 Total hip arthroplasty 501 468 460 
27134 Revise hip joint replacement 628 578 559 
27235 Treat thigh fracture 1329 1303 1281 
27236 Treat thigh fracture 7250 7149 6902 
27244 Treat thigh fracture 224 218 208 
27245 Treat thigh fracture 10206 10052 9792 
27446 Revision of knee joint 1247 965 898 
27447 Total knee arthroplasty 38545 31647 29459 
27486 Revise/replace knee joint 838 763 750 
27487 Revise/replace knee joint 1610 1484 1427 
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27506 Treatment of thigh fracture 905 887 862 
27590 Amputate leg at thigh 474 465 442 
27786 Treatment of ankle fracture 1438 1150 1155 
27814 Treatment of ankle fracture 419 352 337 
27880 Amputation of lower leg 431 422 408 
28122 Partial removal of foot bone 175 153 151 
28124 Partial removal of toe 120 105 103 
28232 Incision of toe tendon 188 166 145 
28270 Release of foot contracture 51 44 43 
28285 Repair of hammertoe 346 292 263 
28296 Cor hlx vlgs dstl mtar osteo 88 65 54 
28308 Incision of metatarsal 75 68 66 
28470 Treat metatarsal fracture 1594 1345 1350 
28510 Treatment of toe fracture 490 412 413 
28810 Amputation toe & metatarsal 383 366 357 
29822 Sho arthrs srg lmtd dbrdmt 190 149 123 
29823 Sho arthrs srg xtnsv dbrdmt 414 352 342 
29824 Sho arthrs srg dstl claviclc 163 137 126 
29827 Sho arthrs srg rt8tr cuf rpr 1530 1139 1045 
29828 Sho arthrs srg bicp tenodsis 73 55 54 
29848 Wrist endoscopy/surgery 2542 2104 1993 
29876 Knee arthroscopy/surgery 100 85 86 
29879 Knee arthroscopy/surgery 13 11 10 
29880 Knee arthroscopy/surgery 2370 1830 1701 
29881 Knee arthroscopy/surgery 3251 2456 2271 
30520 Repair of nasal septum 1197 989 895 
32480 Partial removal of lung 210 204 191 
32663 Thoracoscopy w/lobectomy 1026 988 901 
33207 Insert heart pm ventricular 820 784 756 
33208 Insrt heart pm atrial & vent 9641 9199 9069 
33228 Remv&replc pm gen dual lead 3663 3052 2759 
33249 Insj/rplcmt defib w/lead(s) 2697 2465 2339 
33263 Rmvl & rplcmt dfb gen 2 lead 720 613 542 
33264 Rmvl & rplcmt dfb gen mlt ld 1524 1307 1186 
33405 Replacement aortic valve opn 523 519 483 
33426 Repair of mitral valve 95 95 90 
33430 Replacement of mitral valve 311 308 295 
33533 Cabg arterial single 5109 5040 4920 
33858 As-aort grf f/aortic dsj 66 56 57 
33859 As-aort grf f/ds oth/thn dsj 71 71 72 
34705 Evac rpr a-biiliac ndgft 937 846 770 
34706 Evasc rpr a-biiliac rpt 48 40 37 
34710 Dlyd plmt xtn prosth 1st vsl 72 69 67 
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35301 Rechanneling of artery 2201 2052 1906 
36819 Av fuse uppr arm basilic 196 157 152 
36821 Av fusion direct any site 1071 912 866 
36830 Artery-vein nonautograft 459 391 381 
36832 Av fistula revision open 434 355 337 
37607 Ligation of a-v fistula 193 162 152 
38525 Biopsy/removal lymph nodes 245 237 215 
38724 Removal of lymph nodes neck 125 119 114 
43281 Lap paraesophag hern repair 1219 1070 985 
43644 Lap gastric bypass/roux-en-y 168 152 140 
44005 Freeing of bowel adhesion 589 563 553 
44120 Removal of small intestine 1019 982 981 
44140 Partial removal of colon 388 368 362 
44143 Partial removal of colon 657 642 650 
44145 Partial removal of colon 213 197 184 
44160 Removal of colon 635 599 592 
44204 Laparo partial colectomy 827 770 702 
44205 Lap colectomy part w/ileum 1053 974 903 
44207 L colectomy/coloproctostomy 860 778 718 
44970 Laparoscopy appendectomy 2251 1954 1814 
46930 Destroy internal hemorrhoids 287 240 229 
47562 Laparoscopic cholecystectomy 8397 7424 6831 
47563 Laparo cholecystectomy/graph 3676 3302 3053 
47600 Removal of gallbladder 262 249 235 
49505 Prp i/hern init reduc >5 yr 2900 2204 1900 
49507 Prp i/hern init block >5 yr 779 622 556 
49650 Lap ing hernia repair init 6586 4835 4246 
50360 Transplantation of kidney 595 591 594 
50590 Fragmenting of kidney stone 3425 2866 2689 
52601 Prostatectomy (turp) 4123 3598 3368 
52648 Laser surgery of prostate 1582 1334 1227 
53850 Prostatic microwave thermotx N/R N/R N/R 
55866 Laps surg prst8ect rpbic rad 426 327 306 
57240 Anterior colporrhaphy 161 127 110 
57288 Repair bladder defect 571 471 434 
58571 Tlh w/t/o 250 g or less 1199 975 871 
58575 Laps tot hyst resj mal 52 49 43 
60240 Removal of thyroid 509 467 422 
60500 Explore parathyroid glands 2027 1826 1690 
61312 Open skull for drainage 583 578 567 
61510 Removal of brain lesion 716 710 692 
63030 Low back disk surgery 1215 1010 948 
63042 Laminotomy single lumbar 131 108 106 
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Another TIN 
(N; % of A) 

63045 Lam facetec & foramot crv 194 176 176 
63047 Lam facetec & foramot lumbar 4569 3916 3766 
63056 Decompress spinal cord lmbr 143 117 107 
63081 Remove vert body dcmprn crvl 25 22 21 
64581 Opn impltj nea sacral nerve 28 23 21 
64718 Revise ulnar nerve at elbow 574 487 444 
64721 Carpal tunnel surgery 6262 5159 4698 
65756 Corneal trnspl endothelial 591 455 459 
66170 Glaucoma surgery 184 140 134 
66179 Aqueous shunt eye w/o graft 65 49 46 
66180 Aqueous shunt eye w/graft 468 381 399 
66711 Ecp ciliary body destruction N/R N/R N/R 
66821 After cataract laser surgery 22146 17790 17157 
66982 Xcapsl ctrc rmvl cplx wo ecp 2297 1705 1591 
66984 Xcapsl ctrc rmvl w/o ecp 14783 11301 10795 
66989 Xcpsl ctrc rmvl cplx insj 1+ 48 42 45 
66991 Xcapsl ctrc rmvl insj 1+ 369 292 287 
67036 Removal of inner eye fluid 515 410 408 
67040 Laser treatment of retina 264 219 226 
67041 Vit for macular pucker 617 472 470 
67042 Vit for macular hole 1177 850 856 
67108 Repair detached retina 847 633 642 
67113 Repair retinal detach cplx 351 257 270 
67210 Treatment of retinal lesion 811 679 666 
67255 Reinforce/graft eye wall N/R N/R N/R 
67900 Repair brow defect 200 166 164 
67904 Repair eyelid defect 1249 1026 1042 
67917 Repair eyelid defect 326 258 261 
67924 Repair eyelid defect 347 284 290 
SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024.  
NOTE: Any TIN (column B) refers to all TINs, including that listed on the claim for the original provider. Another TIN 
(column C) refers to all but the original TIN. N/R = not reported due to small cell size. 
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Table A.4. Shares of 90-Day Global Procedures with E&M Services Billed by TINs Other Than the Practice Billing for the Procedure, by 
E&M Service Practitioner Category 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

D1 D2 D3 D4 D5 D6 

Same 
NPI 
(N) 

Same 
NPI 

(% of A) 

Same 
TIN,  

Same 
Specialty  

(N) 

Same 
TIN, 

Same 
Specialty  
(% of A) 

Same 
TIN, 

PA/NP 
Only 
(N) 

Same 
TIN, 

PA/NP 
Only 

(% of A) 

Same 
TIN, 

Different 
Specialty 

(N) 

Same 
TIN, 

Different 
Specialty 
(% of A) 

Different 
TIN, 

Same 
Specialty 

(N) 

Different 
TIN, 

Same 
Specialty 
(% of A) 

Different 
TIN, 

Different 
Specialty 

(N) 

Different 
TIN, 

Different 
Specialty  
(% of A) 

13160 Sec clsr surg wnd/dehsn xtn 23 13.07% N/R 5.11% 29 16.48% 51 28.98% 11 6.25% 146 82.95% 
14020 Tis trnfr s/a/l 10 sq cm/< 11 2.42% N/R 2.20% 44 9.69% 22 4.85% 11 2.42% 366 80.62% 
14021 Tis trnfr s/a/l 10.1-30 sqcm 31 4.71% 13 1.98% 45 6.84% 20 3.04% 21 3.19% 510 77.51% 
14040 Tis trnfr f/c/c/m/n/a/g/h/f 103 5.55% 45 2.42% 150 8.08% 121 6.52% 46 2.48% 1382 74.46% 
14041 Tis trnfr f/c/c/m/n/a/g/h/f 68 3.89% 45 2.57% 114 6.52% 79 4.52% 60 3.43% 1313 75.11% 
14060 Tis trnfr e/n/e/l 10 sq cm/< 129 3.46% 100 2.68% 266 7.14% 319 8.56% 105 2.82% 2756 73.93% 
14061 Tis trnfr e/n/e/l10.1-30sqcm 52 3.91% 33 2.48% 83 6.24% 108 8.11% 37 2.78% 970 72.88% 
14301 Tis trnfr any 30.1-60 sq cm 47 4.74% 23 2.32% 73 7.36% 98 9.88% 21 2.12% 728 73.39% 
15100 Skin splt grft trnk/arm/leg 45 15.46% 23 7.90% 60 20.62% 71 24.40% 14 4.81% 246 84.54% 
15120 Skn splt a-grft fac/nck/hf/g N/R 4.42% N/R 4.42% 21 9.29% 21 9.29% 12 5.31% 188 83.19% 
15240 Fth gr fr f/c/c/m/n/ax/g/h/f N/R 3.64% N/R 0.00% 18 6.55% 24 8.73% N/R 1.45% 203 73.82% 
15260 Fth grf fr n/e/e/l 20 sqcm/< 89 4.58% 34 1.75% 137 7.04% 141 7.25% 57 2.93% 1423 73.16% 
15730 Mdfc flap w/prsrv vasc pedcl N/R 0.00% N/R 0.00% N/R 0.00% N/R 0.00% N/R 0.00% N/R 100.00% 
15733 Musc myoq/fscq flp h&n pedcl N/R 0.00% N/R 0.00% N/R 11.76% N/R 0.00% N/R 0.00% N/R 52.94% 
15734 Muscle-skin graft trunk 17 12.23% N/R 6.47% 18 12.95% 44 31.65% N/R 2.88% 109 78.42% 
15769 Grfg autol soft tiss dir exc N/R 12.50% N/R 0.00% N/R 31.25% N/R 31.25% N/R 6.25% N/R 50.00% 
15771 Grfg autol fat lipo 50 cc/< N/R 2.33% N/R 2.33% N/R 13.95% 12 27.91% N/R 2.33% 26 60.47% 
15773 Grfg autol fat lipo 25 cc/< N/R 2.78% N/R 5.56% N/R 22.22% N/R 27.78% N/R 5.56% 27 75.00% 
15823 Revision of upper eyelid 58 2.16% 81 3.02% 87 3.24% 220 8.19% 64 2.38% 1962 73.07% 
19120 Removal of breast lesion 18 4.27% N/R 0.47% 54 12.80% 121 28.67% N/R 0.95% 315 74.64% 
19125 Excision breast lesion 16 1.80% N/R 1.01% 105 11.82% 276 31.08% N/R 0.79% 658 74.10% 
19301 Partial mastectomy 52 2.04% 19 0.75% 307 12.05% 1217 47.78% 16 0.63% 2126 83.47% 
19303 Mast simple complete N/R 1.29% N/R 1.29% 33 14.16% 94 40.34% N/R 1.29% 183 78.54% 
19307 Mast mod rad N/R 4.09% N/R 1.17% 25 14.62% 73 42.69% N/R 0.00% 147 85.96% 
19357 Tiss xpndr plmt brst rcnstj N/R 0.00% N/R 0.00% N/R 15.38% N/R 26.92% N/R 0.00% 21 80.77% 



 

 54 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

D1 D2 D3 D4 D5 D6 
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NPI 
(N) 

Same 
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(% of A) 
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(N) 
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TIN, 
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(% of A) 
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TIN, 

Different 
Specialty 

(N) 

Different 
TIN, 

Different 
Specialty  
(% of A) 

20680 Removal of implant deep 106 6.77% 55 3.51% 147 9.39% 276 17.64% 46 2.94% 1141 72.91% 
22551 Arthrd ant ntrbdy cervical 110 3.67% 69 2.30% 358 11.95% 617 20.60% 51 1.70% 2475 82.64% 
22558 Arthrd ant ntrbd min dsc lum 12 3.81% N/R 2.86% 44 13.97% 69 21.90% N/R 1.90% 270 85.71% 
22600 Arthrd pst tq 1ntrspc crv N/R 4.35% N/R 1.45% 14 20.29% 25 36.23% N/R 2.90% 61 88.41% 
22612 Arthrd pst tq 1ntrspc lumbar 56 22.95% N/R 1.64% 29 11.89% 66 27.05% N/R 2.87% 210 86.07% 
22630 Arthrd pst tq 1ntrspc lum N/R 2.06% N/R 1.76% 46 13.53% 94 27.65% N/R 1.47% 287 84.41% 
22633 Arthrd cmbn 1ntrspc lumbar 40 1.54% 50 1.92% 411 15.80% 610 23.44% 32 1.23% 2230 85.70% 
22830 Exploration of spinal fusion N/R 0.00% N/R 0.00% N/R 0.00% N/R 0.00% N/R 0.00% N/R 100.00% 
23120 Partial removal collar bone N/R 2.50% N/R 2.50% N/R 15.00% 11 27.50% N/R 0.00% 33 82.50% 
23412 Repair rotator cuff chronic N/R 8.70% N/R 1.09% N/R 6.52% N/R 9.78% N/R 1.09% 59 64.13% 
23430 Repair biceps tendon N/R 6.90% N/R 6.90% N/R 3.45% N/R 17.24% N/R 6.90% 21 72.41% 
23472 Reconstruct shoulder joint 478 5.49% 270 3.10% 889 10.21% 1344 15.44% 204 2.34% 6596 75.78% 
23500 Cltx clavicular fx w/o mnpj 41 5.20% 35 4.44% 72 9.13% 151 19.14% 93 11.79% 602 76.30% 
23600 Cltx prox humrl fx w/o mnpj 131 4.91% 91 3.41% 178 6.68% 386 14.48% 253 9.49% 1949 73.11% 
23615 Optx prox humrl fx w/int fix 22 4.51% N/R 2.05% 39 7.99% 81 16.60% 18 3.69% 376 77.05% 
23650 Cltx sho dslc w/mnpj wo anes N/R 4.67% N/R 3.74% N/R 8.41% 20 18.69% 13 12.15% 76 71.03% 
25447 Repair wrist joints 26 5.57% N/R 1.93% 57 12.21% 83 17.77% N/R 1.71% 302 64.67% 
25600 Treat fracture radius/ulna 250 8.70% 133 4.63% 195 6.79% 409 14.24% 205 7.14% 1996 69.50% 
25605 Treat fracture radius/ulna 39 9.65% 20 4.95% 28 6.93% 73 18.07% 34 8.42% 306 75.74% 
25607 Treat fx rad extra-articul 18 3.28% 15 2.74% 57 10.40% 73 13.32% 13 2.37% 365 66.61% 
25609 Treat fx radial 3+ frag 103 6.66% 18 1.16% 111 7.18% 171 11.06% 52 3.36% 1087 70.31% 
26055 Incise finger tendon sheath 356 6.95% 110 2.15% 420 8.20% 826 16.14% 94 1.84% 3880 75.80% 
26160 Remove tendon sheath lesion 45 4.65% 19 1.96% 81 8.37% 169 17.46% 12 1.24% 672 69.42% 
26600 Treat metacarpal fracture 56 7.15% 33 4.21% 54 6.90% 106 13.54% 63 8.05% 561 71.65% 
26720 Treat finger fracture each 20 4.98% 19 4.73% 28 6.97% 57 14.18% 32 7.96% 272 67.66% 
27125 Partial hip replacement 11 3.00% N/R 1.63% 27 7.36% 78 21.25% N/R 2.18% 352 95.91% 
27130 Total hip arthroplasty 1487 6.28% 514 2.17% 2020 8.53% 3345 14.12% 468 1.98% 17871 75.45% 
27132 Total hip arthroplasty 20 3.99% 12 2.40% 51 10.18% 86 17.17% 17 3.39% 443 88.42% 
27134 Revise hip joint replacement 36 5.73% 13 2.07% 74 11.78% 139 22.13% 27 4.30% 532 84.71% 
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27235 Treat thigh fracture 36 2.71% 26 1.96% 119 8.95% 305 22.95% 46 3.46% 1235 92.93% 
27236 Treat thigh fracture 189 2.61% 90 1.24% 858 11.83% 1812 24.99% 190 2.62% 6712 92.58% 
27244 Treat thigh fracture N/R 2.68% N/R 0.00% 16 7.14% 70 31.25% 11 4.91% 197 87.95% 
27245 Treat thigh fracture 315 3.09% 149 1.46% 1193 11.69% 2550 24.99% 320 3.14% 9472 92.81% 
27446 Revision of knee joint 55 4.41% 22 1.76% 83 6.66% 133 10.67% 16 1.28% 882 70.73% 
27447 Total knee arthroplasty 2186 5.67% 751 1.95% 3234 8.39% 5383 13.97% 585 1.52% 28874 74.91% 
27486 Revise/replace knee joint 52 6.21% 24 2.86% 97 11.58% 138 16.47% 35 4.18% 715 85.32% 
27487 Revise/replace knee joint 90 5.59% 40 2.48% 203 12.61% 313 19.44% 42 2.61% 1385 86.02% 
27506 Treatment of thigh fracture 24 2.65% 12 1.33% 118 13.04% 276 30.50% 46 5.08% 816 90.17% 
27590 Amputate leg at thigh 36 7.59% N/R 2.11% 91 19.20% 201 42.41% 11 2.32% 431 90.93% 
27786 Treatment of ankle fracture 96 6.68% 53 3.69% 110 7.65% 220 15.30% 132 9.18% 1023 71.14% 
27814 Treatment of ankle fracture 20 4.77% N/R 1.43% 35 8.35% 63 15.04% 12 2.86% 325 77.57% 
27880 Amputation of lower leg 25 5.80% 13 3.02% 87 20.19% 177 41.07% N/R 2.32% 398 92.34% 
28122 Partial removal of foot bone 25 14.29% N/R 3.43% 26 14.86% 51 29.14% 15 8.57% 136 77.71% 
28124 Partial removal of toe 16 13.33% N/R 3.33% 14 11.67% 25 20.83% N/R 5.00% 97 80.83% 
28232 Incision of toe tendon 49 26.06% N/R 1.60% 15 7.98% 34 18.09% N/R 2.66% 140 74.47% 
28270 Release of foot contracture 13 25.49% N/R 0.00% N/R 13.73% N/R 15.69% N/R 0.00% 43 84.31% 
28285 Repair of hammertoe 51 14.74% N/R 2.02% 34 9.83% 63 18.21% N/R 2.02% 256 73.99% 
28296 Cor hlx vlgs dstl mtar osteo N/R 9.09% N/R 1.14% N/R 9.09% 12 13.64% N/R 0.00% 54 61.36% 
28308 Incision of metatarsal 11 14.67% N/R 5.33% N/R 12.00% 14 18.67% N/R 4.00% 63 84.00% 
28470 Treat metatarsal fracture 156 9.79% 57 3.58% 100 6.27% 246 15.43% 160 10.04% 1190 74.65% 
28510 Treatment of toe fracture 39 7.96% 17 3.47% 41 8.37% 82 16.73% 48 9.80% 365 74.49% 
28810 Amputation toe & metatarsal 55 14.36% 18 4.70% 91 23.76% 144 37.60% 29 7.57% 328 85.64% 
29822 Sho arthrs srg lmtd dbrdmt 14 7.37% N/R 3.16% 21 11.05% 33 17.37% N/R 1.05% 121 63.68% 
29823 Sho arthrs srg xtnsv dbrdmt 31 7.49% 15 3.62% 28 6.76% 58 14.01% 19 4.59% 323 78.02% 
29824 Sho arthrs srg dstl claviclc 12 7.36% N/R 1.84% N/R 6.13% 21 12.88% N/R 3.07% 121 74.23% 
29827 Sho arthrs srg rt8tr cuf rpr 88 5.75% 32 2.09% 118 7.71% 166 10.85% 30 1.96% 1015 66.34% 
29828 Sho arthrs srg bicp tenodsis N/R 6.85% N/R 1.37% N/R 13.70% N/R 12.33% N/R 4.11% 51 69.86% 
29848 Wrist endoscopy/surgery 254 9.99% 68 2.68% 199 7.83% 344 13.53% 70 2.75% 1923 75.65% 
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29876 Knee arthroscopy/surgery 12 12.00% N/R 4.00% N/R 5.00% N/R 8.00% N/R 6.00% 80 80.00% 
29879 Knee arthroscopy/surgery N/R 0.00% N/R 0.00% N/R 7.69% N/R 23.08% N/R 7.69% N/R 69.23% 
29880 Knee arthroscopy/surgery 166 7.00% 61 2.57% 181 7.64% 251 10.59% 42 1.77% 1659 70.00% 
29881 Knee arthroscopy/surgery 231 7.11% 83 2.55% 239 7.35% 345 10.61% 75 2.31% 2196 67.55% 
30520 Repair of nasal septum 205 17.13% 16 1.34% 113 9.44% 169 14.12% 19 1.59% 876 73.18% 
32480 Partial removal of lung N/R 2.86% N/R 1.43% 38 18.10% 92 43.81% N/R 1.43% 188 89.52% 
32663 Thoracoscopy w/lobectomy 24 2.34% 17 1.66% 200 19.49% 486 47.37% 11 1.07% 890 86.74% 
33207 Insert heart pm ventricular 103 12.56% 66 8.05% 226 27.56% 426 51.95% 68 8.29% 688 83.90% 
33208 Insrt heart pm atrial & vent 1207 12.52% 868 9.00% 2344 24.31% 4367 45.30% 793 8.23% 8276 85.84% 
33228 Remv&replc pm gen dual lead 221 6.03% 164 4.48% 519 14.17% 1010 27.57% 128 3.49% 2631 71.83% 
33249 Insj/rplcmt defib w/lead(s) 308 11.42% 254 9.42% 688 25.51% 1234 45.75% 207 7.68% 2132 79.05% 
33263 Rmvl & rplcmt dfb gen 2 lead 53 7.36% 30 4.17% 105 14.58% 216 30.00% 25 3.47% 517 71.81% 
33264 Rmvl & rplcmt dfb gen mlt ld 122 8.01% 80 5.25% 284 18.64% 527 34.58% 71 4.66% 1115 73.16% 
33405 Replacement aortic valve opn N/R 0.38% N/R 1.34% 207 39.58% 294 56.21% N/R 1.72% 474 90.63% 
33426 Repair of mitral valve N/R 0.00% N/R 2.11% 35 36.84% 47 49.47% N/R 0.00% 90 94.74% 
33430 Replacement of mitral valve N/R 1.29% N/R 1.93% 109 35.05% 182 58.52% N/R 2.57% 287 92.28% 
33533 Cabg arterial single 67 1.31% 39 0.76% 1431 28.01% 2432 47.60% 174 3.41% 4746 92.89% 
33858 As-aort grf f/aortic dsj N/R 1.52% N/R 1.52% 18 27.27% 34 51.52% N/R 4.55% 54 81.82% 
33859 As-aort grf f/ds oth/thn dsj N/R 2.82% N/R 4.23% 26 36.62% 37 52.11% N/R 4.23% 69 97.18% 
34705 Evac rpr a-biiliac ndgft 44 4.70% 12 1.28% 137 14.62% 302 32.23% 14 1.49% 756 80.68% 
34706 Evasc rpr a-biiliac rpt N/R 10.42% N/R 2.08% N/R 12.50% 20 41.67% N/R 2.08% 36 75.00% 
34710 Dlyd plmt xtn prosth 1st vsl N/R 8.33% N/R 4.17% N/R 11.11% 15 20.83% N/R 4.17% 64 88.89% 
35301 Rechanneling of artery 80 3.63% 24 1.09% 367 16.67% 800 36.35% 32 1.45% 1874 85.14% 
36819 Av fuse uppr arm basilic N/R 5.10% N/R 2.04% 20 10.20% 40 20.41% N/R 2.04% 148 75.51% 
36821 Av fusion direct any site 37 3.45% 24 2.24% 120 11.20% 222 20.73% 13 1.21% 853 79.65% 
36830 Artery-vein nonautograft 25 5.45% 11 2.40% 59 12.85% 117 25.49% 18 3.92% 363 79.08% 
36832 Av fistula revision open 28 6.45% N/R 1.84% 49 11.29% 105 24.19% 12 2.76% 325 74.88% 
37607 Ligation of a-v fistula N/R 4.15% N/R 2.59% 27 13.99% 51 26.42% N/R 5.18% 142 73.58% 
38525 Biopsy/removal lymph nodes N/R 2.04% N/R 1.22% 42 17.14% 103 42.04% N/R 0.82% 213 86.94% 
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38724 Removal of lymph nodes neck N/R 5.60% N/R 2.40% 16 12.80% 33 26.40% N/R 6.40% 106 84.80% 
43281 Lap paraesophag hern repair 43 3.53% 29 2.38% 198 16.24% 356 29.20% 29 2.38% 956 78.42% 
43644 Lap gastric bypass/roux-en-y N/R 0.60% N/R 1.19% 37 22.02% 45 26.79% N/R 2.38% 136 80.95% 
44005 Freeing of bowel adhesion 31 5.26% 58 9.85% 103 17.49% 269 45.67% 40 6.79% 513 87.10% 
44120 Removal of small intestine 59 5.79% 81 7.95% 194 19.04% 444 43.57% 76 7.46% 905 88.81% 
44140 Partial removal of colon 18 4.64% 19 4.90% 71 18.30% 165 42.53% 24 6.19% 338 87.11% 
44143 Partial removal of colon 35 5.33% 61 9.28% 155 23.59% 317 48.25% 46 7.00% 604 91.93% 
44145 Partial removal of colon 17 7.98% N/R 3.29% 38 17.84% 86 40.38% 12 5.63% 172 80.75% 
44160 Removal of colon 35 5.51% 37 5.83% 141 22.20% 303 47.72% 41 6.46% 551 86.77% 
44204 Laparo partial colectomy 36 4.35% 25 3.02% 132 15.96% 300 36.28% 17 2.06% 685 82.83% 
44205 Lap colectomy part w/ileum 41 3.89% 20 1.90% 160 15.19% 410 38.94% 16 1.52% 887 84.24% 
44207 L colectomy/coloproctostomy 32 3.72% 18 2.09% 116 13.49% 276 32.09% 11 1.28% 707 82.21% 
44970 Laparoscopy appendectomy 55 2.44% 55 2.44% 224 9.95% 631 28.03% 38 1.69% 1776 78.90% 
46930 Destroy internal hemorrhoids N/R 3.48% N/R 0.70% 35 12.20% 47 16.38% N/R 2.44% 222 77.35% 
47562 Laparoscopic cholecystectomy 216 2.57% 214 2.55% 1090 12.98% 2721 32.40% 186 2.22% 6645 79.14% 
47563 Laparo cholecystectomy/graph 96 2.61% 78 2.12% 546 14.85% 1185 32.24% 96 2.61% 2957 80.44% 
47600 Removal of gallbladder 15 5.73% 24 9.16% 58 22.14% 122 46.56% 21 8.02% 214 81.68% 
49505 Prp i/hern init reduc >5 yr 47 1.62% 22 0.76% 268 9.24% 703 24.24% 26 0.90% 1874 64.62% 
49507 Prp i/hern init block >5 yr 24 3.08% 21 2.70% 68 8.73% 201 25.80% N/R 1.28% 546 70.09% 
49650 Lap ing hernia repair init 101 1.53% 41 0.62% 540 8.20% 1393 21.15% 54 0.82% 4192 63.65% 
50360 Transplantation of kidney 183 30.76% 192 32.27% 189 31.76% 412 69.24% 62 10.42% 532 89.41% 
50590 Fragmenting of kidney stone 425 12.41% 188 5.49% 333 9.72% 399 11.65% 95 2.77% 2594 75.74% 
52601 Prostatectomy (turp) 743 18.02% 231 5.60% 552 13.39% 746 18.09% 152 3.69% 3216 78.00% 
52648 Laser surgery of prostate 222 14.03% 72 4.55% 217 13.72% 295 18.65% 52 3.29% 1175 74.27% 
53850 Prostatic microwave thermotx N/R 50.00% N/R 0.00% N/R 16.67% N/R 0.00% N/R 0.00% N/R 50.00% 
55866 Laps surg prst8ect rpbic rad 29 6.81% 12 2.82% 48 11.27% 64 15.02% 20 4.69% 286 67.14% 
57240 Anterior colporrhaphy 15 9.32% N/R 0.62% 18 11.18% 22 13.66% N/R 1.24% 108 67.08% 
57288 Repair bladder defect 55 9.63% N/R 1.75% 65 11.38% 93 16.29% N/R 1.40% 426 74.61% 
58571 Tlh w/t/o 250 g or less 68 5.67% 19 1.58% 124 10.34% 233 19.43% 15 1.25% 856 71.39% 



 

 58 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

D1 D2 D3 D4 D5 D6 

Same 
NPI 
(N) 

Same 
NPI 

(% of A) 

Same 
TIN,  

Same 
Specialty  

(N) 

Same 
TIN, 

Same 
Specialty  
(% of A) 

Same 
TIN, 

PA/NP 
Only 
(N) 

Same 
TIN, 

PA/NP 
Only 

(% of A) 

Same 
TIN, 

Different 
Specialty 

(N) 

Same 
TIN, 

Different 
Specialty 
(% of A) 

Different 
TIN, 

Same 
Specialty 

(N) 

Different 
TIN, 

Same 
Specialty 
(% of A) 

Different 
TIN, 

Different 
Specialty 

(N) 

Different 
TIN, 

Different 
Specialty  
(% of A) 

58575 Laps tot hyst resj mal 18 34.62% N/R 5.77% 14 26.92% 18 34.62% N/R 0.00% 43 82.69% 
60240 Removal of thyroid 15 2.95% N/R 0.98% 60 11.79% 158 31.04% N/R 1.96% 412 80.94% 
60500 Explore parathyroid glands 23 1.13% 18 0.89% 153 7.55% 440 21.71% 39 1.92% 1651 81.45% 
61312 Open skull for drainage 17 2.92% 23 3.95% 144 24.70% 290 49.74% 29 4.97% 538 92.28% 
61510 Removal of brain lesion 23 3.21% 11 1.54% 181 25.28% 407 56.84% 23 3.21% 669 93.44% 
63030 Low back disk surgery 25 2.06% 12 0.99% 113 9.30% 217 17.86% 20 1.65% 928 76.38% 
63042 Laminotomy single lumbar N/R 1.53% N/R 1.53% N/R 7.63% 12 9.16% N/R 2.29% 103 78.63% 
63045 Lam facetec & foramot crv N/R 2.06% N/R 0.52% 19 9.79% 43 22.16% N/R 1.55% 173 89.18% 
63047 Lam facetec & foramot lumbar 90 1.97% 83 1.82% 395 8.65% 768 16.81% 68 1.49% 3698 80.94% 
63056 Decompress spinal cord lmbr N/R 3.50% N/R 0.70% 20 13.99% 34 23.78% N/R 2.10% 104 72.73% 
63081 Remove vert body dcmprn crvl N/R 8.00% N/R 16.00% N/R 16.00% N/R 12.00% N/R 0.00% 21 84.00% 
64581 Opn impltj nea sacral nerve N/R 10.71% N/R 0.00% N/R 14.29% N/R 25.00% N/R 0.00% 21 75.00% 
64718 Revise ulnar nerve at elbow 47 8.19% 19 3.31% 71 12.37% 101 17.60% 13 2.26% 431 75.09% 
64721 Carpal tunnel surgery 524 8.37% 173 2.76% 654 10.44% 1116 17.82% 133 2.12% 4565 72.90% 
65756 Corneal trnspl endothelial 32 5.41% 60 10.15% 15 2.54% 37 6.26% 60 10.15% 399 67.51% 
66170 Glaucoma surgery 16 8.70% N/R 2.72% N/R 3.80% 14 7.61% 16 8.70% 118 64.13% 
66179 Aqueous shunt eye w/o graft N/R 4.62% N/R 9.23% N/R 4.62% N/R 9.23% N/R 3.08% 44 67.69% 
66180 Aqueous shunt eye w/graft 32 6.84% 44 9.40% N/R 2.14% 40 8.55% 57 12.18% 342 73.08% 
66711 Ecp ciliary body destruction N/R 0.00% N/R 0.00% N/R 0.00% N/R 0.00% N/R 0.00% N/R 66.67% 
66821 After cataract laser surgery 911 4.11% 714 3.22% 676 3.05% 1708 7.71% 634 2.86% 16523 74.61% 
66982 Xcapsl ctrc rmvl cplx wo ecp 98 4.27% 123 5.35% 92 4.01% 218 9.49% 94 4.09% 1497 65.17% 
66984 Xcapsl ctrc rmvl w/o ecp 566 3.83% 624 4.22% 497 3.36% 1207 8.16% 555 3.75% 10240 69.27% 
66989 Xcpsl ctrc rmvl cplx insj 1+ N/R 2.08% N/R 6.25% N/R 2.08% N/R 2.08% N/R 8.33% 41 85.42% 
66991 Xcapsl ctrc rmvl insj 1+ 18 4.88% 20 5.42% N/R 2.44% 22 5.96% 12 3.25% 275 74.53% 
67036 Removal of inner eye fluid 26 5.05% 23 4.47% N/R 1.55% 29 5.63% 33 6.41% 375 72.82% 
67040 Laser treatment of retina N/R 3.03% N/R 3.79% N/R 2.27% 17 6.44% 19 7.20% 207 78.41% 
67041 Vit for macular pucker 16 2.59% 14 2.27% N/R 1.46% 23 3.73% 24 3.89% 446 72.29% 
67042 Vit for macular hole 32 2.72% 32 2.72% 13 1.10% 40 3.40% 44 3.74% 812 68.99% 
67108 Repair detached retina 32 3.78% 31 3.66% 20 2.36% 37 4.37% 58 6.85% 584 68.95% 



 

 59 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

D1 D2 D3 D4 D5 D6 

Same 
NPI 
(N) 

Same 
NPI 

(% of A) 

Same 
TIN,  

Same 
Specialty  

(N) 

Same 
TIN, 

Same 
Specialty  
(% of A) 

Same 
TIN, 

PA/NP 
Only 
(N) 

Same 
TIN, 

PA/NP 
Only 

(% of A) 

Same 
TIN, 

Different 
Specialty 

(N) 

Same 
TIN, 

Different 
Specialty 
(% of A) 

Different 
TIN, 

Same 
Specialty 

(N) 

Different 
TIN, 

Same 
Specialty 
(% of A) 

Different 
TIN, 

Different 
Specialty 

(N) 

Different 
TIN, 

Different 
Specialty  
(% of A) 

67113 Repair retinal detach cplx 17 4.84% 14 3.99% N/R 1.71% 23 6.55% 29 8.26% 241 68.66% 
67210 Treatment of retinal lesion 94 11.59% 18 2.22% N/R 0.49% 29 3.58% 30 3.70% 636 78.42% 
67255 Reinforce/graft eye wall N/R 0.00% N/R 20.00% N/R 0.00% N/R 0.00% N/R 40.00% N/R 80.00% 
67900 Repair brow defect N/R 4.50% N/R 3.50% N/R 0.50% 11 5.50% N/R 2.00% 160 80.00% 
67904 Repair eyelid defect 25 2.00% 54 4.32% 21 1.68% 58 4.64% 62 4.96% 980 78.46% 
67917 Repair eyelid defect 12 3.68% 15 4.60% N/R 2.45% 15 4.60% 18 5.52% 243 74.54% 
67924 Repair eyelid defect 17 4.90% 22 6.34% N/R 1.15% 20 5.76% 19 5.48% 271 78.10% 
SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates January 1 to December 31, 2024.  
NOTE: “Different TIN” refers to all TINs except the TIN listed on the claim for the initial procedure. “Of A” refers to column A in Table A.3; the column headers in 
this table continue from Table A.3 (i.e., labeled as D). N/R = not reported due to small cell size.  
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Table A.5. Shares of 90-Day Global Surgical Procedures with E&M Services Billed by TINs Other Than the Practice Billing for the 
Procedure, by E&M Service Diagnosis Category 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx 
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

14021 Tis trnfr s/a/l 10.1-30 
sqcm 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 13 1.98% 

14040 Tis trnfr 
f/c/c/m/n/a/g/h/f 

11 0.59% N/R N/R N/R N/R N/R N/R N/R N/R 16 0.86% 28 1.51% 

14041 Tis trnfr 
f/c/c/m/n/a/g/h/f 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 17 0.97% 35 2.00% 

14060 Tis trnfr e/n/e/l 10 sq 
cm/< 

28 0.75% N/R N/R N/R N/R N/R N/R 16 0.43% 44 1.18% 47 1.26% 

14061 Tis trnfr e/n/e/l10.1-
30sqcm 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 18 1.35% 

14301 Tis trnfr any 30.1-60 
sq cm 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 12 1.21% 19 1.92% 

15100 Skin splt grft 
trnk/arm/leg 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 15 5.15% 11 3.78% 

15120 Skn splt a-grft 
fac/nck/hf/g 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 11 4.87% 

15260 Fth grf fr n/e/e/l 20 
sqcm/< 

16 0.82% N/R N/R N/R N/R N/R N/R 11 0.57% 27 1.39% 42 2.16% 

15823 Revision of upper 
eyelid 

19 0.71% N/R N/R N/R N/R N/R N/R N/R N/R 20 0.74% 12 0.45% 

19301 Partial mastectomy 19 0.75% N/R N/R N/R N/R N/R N/R N/R N/R 24 0.94% 12 0.47% 
20680 Removal of implant 

deep 
28 1.79% N/R N/R N/R N/R N/R N/R N/R N/R 32 2.04% 12 0.77% 

22551 Arthrd ant ntrbdy 
cervical 

114 3.81% 35 1.17% N/R N/R N/R N/R 12 0.40% 123 4.11% 24 0.80% 

22558 Arthrd ant ntrbd min 
dsc lum 

18 5.71% N/R N/R N/R N/R N/R N/R N/R N/R 20 6.35% N/R N/R 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx 
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

22612 Arthrd pst tq 1ntrspc 
lumbar 

12 4.92% N/R N/R N/R N/R N/R N/R N/R N/R 14 5.74% N/R N/R 

22630 Arthrd pst tq 1ntrspc 
lum 

21 6.18% N/R N/R N/R N/R N/R N/R N/R N/R 25 7.35% N/R N/R 

22633 Arthrd cmbn 1ntrspc 
lumbar 

151 5.80% 73 2.81% N/R N/R N/R N/R 24 0.92% 173 6.65% 23 0.88% 

23472 Reconstruct 
shoulder joint 

264 3.03% 105 1.21% N/R N/R N/R N/R 15 0.17% 278 3.19% 80 0.92% 

23500 Cltx clavicular fx w/o 
mnpj 

13 1.65% N/R N/R N/R N/R N/R N/R N/R N/R 14 1.77% N/R N/R 

23600 Cltx prox humrl fx 
w/o mnpj 

41 1.54% N/R N/R N/R N/R N/R N/R N/R N/R 44 1.65% 21 0.79% 

23615 Optx prox humrl fx 
w/int fix 

12 2.46% N/R N/R N/R N/R N/R N/R N/R N/R 13 2.66% N/R N/R 

25600 Treat fracture 
radius/ulna 

31 1.08% N/R N/R N/R N/R N/R N/R N/R N/R 36 1.25% 38 1.32% 

25609 Treat fx radial 3+ 
frag 

27 1.75% N/R N/R N/R N/R N/R N/R N/R N/R 32 2.07% 19 1.23% 

26055 Incise finger tendon 
sheath 

59 1.15% N/R N/R N/R N/R N/R N/R N/R N/R 69 1.35% 48 0.94% 

26600 Treat metacarpal 
fracture 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 11 1.40% N/R N/R 

27125 Partial hip 
replacement 

23 6.27% 14 3.81% N/R N/R N/R N/R N/R N/R 23 6.27% N/R N/R 

27130 Total hip 
arthroplasty 

540 2.28% 285 1.20% N/R N/R N/R N/R 54 0.23% 591 2.50% 209 0.88% 

27132 Total hip 
arthroplasty 

27 5.39% N/R N/R N/R N/R N/R N/R N/R N/R 28 5.59% N/R N/R 

27134 Revise hip joint 
replacement 

33 5.25% 20 3.18% N/R N/R N/R N/R N/R N/R 39 6.21% N/R N/R 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx 
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

27235 Treat thigh fracture 56 4.21% 32 2.41% N/R N/R N/R N/R N/R N/R 64 4.82% 12 0.90% 
27236 Treat thigh fracture 313 4.32% 155 2.14% N/R N/R N/R N/R 22 0.30% 338 4.66% 57 0.79% 
27244 Treat thigh fracture 11 4.91% N/R N/R N/R N/R N/R N/R N/R N/R 12 5.36% N/R N/R 
27245 Treat thigh fracture 517 5.07% 277 2.71% N/R N/R N/R N/R 26 0.25% 541 5.30% 79 0.77% 
27446 Revision of knee 

joint 
16 1.28% N/R N/R N/R N/R N/R N/R N/R N/R 17 1.36% N/R N/R 

27447 Total knee 
arthroplasty 

1115 2.89% 642 1.67% N/R N/R N/R N/R 81 0.21% 1189 3.08% 300 0.78% 

27486 Revise/replace knee 
joint 

36 4.30% 21 2.51% N/R N/R N/R N/R N/R N/R 39 4.65% N/R N/R 

27487 Revise/replace knee 
joint 

93 5.78% 57 3.54% N/R N/R N/R N/R N/R N/R 99 6.15% 16 0.99% 

27506 Treatment of thigh 
fracture 

49 5.41% 23 2.54% N/R N/R N/R N/R N/R N/R 49 5.41% N/R N/R 

27590 Amputate leg at 
thigh 

26 5.49% 14 2.95% N/R N/R N/R N/R N/R N/R 26 5.49% 12 2.53% 

27786 Treatment of ankle 
fracture 

17 1.18% N/R N/R N/R N/R N/R N/R N/R N/R 21 1.46% 11 0.76% 

27814 Treatment of ankle 
fracture 

14 3.34% N/R N/R N/R N/R N/R N/R N/R N/R 15 3.58% N/R N/R 

27880 Amputation of lower 
leg 

26 6.03% 16 3.71% N/R N/R N/R N/R N/R N/R 30 6.96% 14 3.25% 

28470 Treat metatarsal 
fracture 

14 0.88% N/R N/R N/R N/R N/R N/R N/R N/R 17 1.07% 12 0.75% 

29827 Sho arthrs srg rt8tr 
cuf rpr 

20 1.31% N/R N/R N/R N/R N/R N/R N/R N/R 21 1.37% 12 0.78% 

29848 Wrist 
endoscopy/surgery 

27 1.06% N/R N/R N/R N/R N/R N/R N/R N/R 31 1.22% 30 1.18% 

29880 Knee 
arthroscopy/surgery 

32 1.35% N/R N/R N/R N/R N/R N/R N/R N/R 35 1.48% 13 0.55% 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx 
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

29881 Knee 
arthroscopy/surgery 

41 1.26% N/R N/R N/R N/R N/R N/R N/R N/R 44 1.35% 21 0.65% 

30520 Repair of nasal 
septum 

14 1.17% N/R N/R N/R N/R N/R N/R N/R N/R 16 1.34% N/R N/R 

32663 Thoracoscopy 
w/lobectomy 

26 2.53% 12 1.17% N/R N/R N/R N/R N/R N/R 33 3.22% 23 2.24% 

33207 Insert heart pm 
ventricular 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 21 2.56% 

33208 Insrt heart pm atrial 
& vent 

84 0.87% N/R N/R N/R N/R N/R N/R 37 0.38% 119 1.23% 292 3.03% 

33228 Remv&replc pm gen 
dual lead 

41 1.12% N/R N/R N/R N/R N/R N/R N/R N/R 43 1.17% 45 1.23% 

33249 Insj/rplcmt defib 
w/lead(s) 

37 1.37% N/R N/R N/R N/R N/R N/R N/R N/R 44 1.63% 87 3.23% 

33264 Rmvl & rplcmt dfb 
gen mlt ld 

16 1.05% N/R N/R N/R N/R N/R N/R N/R N/R 21 1.38% 24 1.57% 

33405 Replacement aortic 
valve opn 

19 3.63% 11 2.10% N/R N/R N/R N/R N/R N/R 26 4.97% 14 2.68% 

33430 Replacement of 
mitral valve 

12 3.86% N/R N/R N/R N/R N/R N/R N/R N/R 17 5.47% 13 4.18% 

33533 Cabg arterial single 164 3.21% 103 2.02% N/R N/R N/R N/R 112 2.19% 276 5.40% 230 4.50% 
34705 Evac rpr a-biiliac 

ndgft 
N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 16 1.71% N/R N/R 

35301 Rechanneling of 
artery 

25 1.14% N/R N/R N/R N/R N/R N/R 16 0.73% 41 1.86% 12 0.55% 

36821 Av fusion direct any 
site 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 11 1.03% N/R N/R 

43281 Lap paraesophag 
hern repair 

19 1.56% N/R N/R N/R N/R N/R N/R N/R N/R 26 2.13% N/R N/R 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx 
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

44005 Freeing of bowel 
adhesion 

11 1.87% N/R N/R N/R N/R N/R N/R N/R N/R 18 3.06% 16 2.72% 

44120 Removal of small 
intestine 

40 3.93% 20 1.96% N/R N/R N/R N/R 12 1.18% 52 5.10% 24 2.36% 

44140 Partial removal of 
colon 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 14 3.61% N/R N/R 

44143 Partial removal of 
colon 

18 2.74% N/R N/R N/R N/R N/R N/R 14 2.13% 32 4.87% N/R N/R 

44145 Partial removal of 
colon 

N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 11 5.16% N/R N/R 

44160 Removal of colon 11 1.73% N/R N/R N/R N/R N/R N/R N/R N/R 20 3.15% 11 1.73% 
44204 Laparo partial 

colectomy 
17 2.06% 14 1.69% N/R N/R N/R N/R N/R N/R 26 3.14% N/R N/R 

44205 Lap colectomy part 
w/ileum 

26 2.47% 12 1.14% N/R N/R N/R N/R N/R N/R 31 2.94% 13 1.23% 

44207 L 
colectomy/coloproct
ostomy 

19 2.21% N/R N/R N/R N/R N/R N/R N/R N/R 25 2.91% N/R N/R 

44970 Laparoscopy 
appendectomy 

42 1.87% N/R N/R N/R N/R N/R N/R 11 0.49% 52 2.31% 13 0.58% 

47562 Laparoscopic 
cholecystectomy 

128 1.52% 23 0.27% N/R N/R N/R N/R 34 0.40% 164 1.95% 48 0.57% 

47563 Laparo 
cholecystectomy/ 
graph 

80 2.18% 19 0.52% N/R N/R N/R N/R 20 0.54% 99 2.69% 21 0.57% 

47600 Removal of 
gallbladder 

13 4.96% N/R N/R N/R N/R N/R N/R N/R N/R 14 5.34% N/R N/R 

49505 Prp i/hern init reduc 
>5 yr 

23 0.79% N/R N/R N/R N/R N/R N/R N/R N/R 27 0.93% N/R N/R 

49507 Prp i/hern init block 
>5 yr 

12 1.54% N/R N/R N/R N/R N/R N/R N/R N/R 14 1.80% N/R N/R 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx 
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

49650 Lap ing hernia repair 
init 

55 0.84% N/R N/R N/R N/R N/R N/R N/R N/R 64 0.97% 17 0.26% 

50360 Transplantation of 
kidney 

N/R N/R N/R N/R N/R N/R N/R N/R 71 11.93% 78 13.11% 92 15.46% 

50590 Fragmenting of 
kidney stone 

44 1.28% N/R N/R N/R N/R N/R N/R N/R N/R 48 1.40% 32 0.93% 

52601 Prostatectomy (turp) 44 1.07% N/R N/R N/R N/R N/R N/R N/R N/R 55 1.33% 54 1.31% 
52648 Laser surgery of 

prostate 
14 0.88% N/R N/R N/R N/R N/R N/R N/R N/R 19 1.20% 16 1.01% 

58571 Tlh w/t/o 250 g or 
less 

18 1.50% N/R N/R N/R N/R N/R N/R N/R N/R 19 1.58% N/R N/R 

60500 Explore parathyroid 
glands 

23 1.13% N/R N/R N/R N/R N/R N/R N/R N/R 27 1.33% 14 0.69% 

61312 Open skull for 
drainage 

11 1.89% N/R N/R N/R N/R N/R N/R 14 2.40% 26 4.46% N/R N/R 

61510 Removal of brain 
lesion 

29 4.05% N/R N/R N/R N/R N/R N/R 23 3.21% 50 6.98% N/R N/R 

63030 Low back disk 
surgery 

35 2.88% N/R N/R N/R N/R N/R N/R N/R N/R 39 3.21% 11 0.91% 

63047 Lam facetec & 
foramot lumbar 

156 3.41% 58 1.27% N/R N/R N/R N/R 22 0.48% 176 3.85% 27 0.59% 

64718 Revise ulnar nerve 
at elbow 

17 2.96% N/R N/R N/R N/R N/R N/R N/R N/R 18 3.14% N/R N/R 

64721 Carpal tunnel 
surgery 

80 1.28% N/R N/R N/R N/R N/R N/R 14 0.22% 94 1.50% 47 0.75% 

66821 After cataract laser 
surgery 

236 1.07% N/R N/R N/R N/R N/R N/R 21 0.09% 256 1.16% 121 0.55% 

66982 Xcapsl ctrc rmvl cplx 
wo ecp 

17 0.74% N/R N/R N/R N/R N/R N/R N/R N/R 19 0.83% 25 1.09% 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

E1 E2 E3 E4 E5 E6 E7 
With 
Any 

Listed 
G89* 
Dx  
(N) 

With 
Any 

Listed 
G89* 
Dx 

(% of C) 

With 
Any 

Listed 
G89.18 

Dx  
(N) 

With 
Any 

Listed 
G89.18 

Dx  
(% of C) 

With 
Any 

Listed 
G89.28 

Dx 
(N) 

With 
Any 

Listed 
G89.28 

Dx  
(% of C) 

With 
Any 

Listed 
Y83–84 

Dx  
(N) 

With 
Any 

Listed 
Y83–84 

Dx  
(% of C) 

With 
Any 

Listed 
Z48  
Dx 
(N) 

With 
Any 

Listed 
Z48  
Dx 

(% of C) 

With 
Any of 
the 5 
Dx 
(N) 

With 
Any of 

the 5 Dx  
(% of C) 

With 
Mod 24 

(N) 

With 
Mod 24 
(% of C) 

All 90-day 
procedures 

8,050 2.05% 2,793 0.71% 40 0.01% 42 0.01% 1,419 0.36% 9,420 2.40% 4,109 1.05% 

66984 Xcapsl ctrc rmvl w/o 
ecp 

109 0.74% N/R N/R N/R N/R N/R N/R 16 0.11% 124 0.84% 92 0.62% 

67042 Vit for macular hole N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R 11 0.93% N/R N/R 
67904 Repair eyelid defect 16 1.28% N/R N/R N/R N/R N/R N/R N/R N/R 18 1.44% 13 1.04% 
SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates January 1 to December 31, 2024.  
NOTE: Diagnosis codes (Dx) are as follows: G89* = pain management; G89.18 = other acute post-operative pain management; G89.28 = other chronic 
postprocedural pain management; Y83*–Y84* = post-operative care; and Z48* = post-operative care. N/R = not reported due to small cell size. “Of C” refers to 
column C of Table A.3; the column headers in this table continue the numbering from Table A.4 (i.e., labeled as E). Dx G89.18 and G89.28 are part of the 
broader G89* category. “Mod 24” = Modifier 24, which indicates a separately billable E&M service provided during the 90-day global period. 
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Table A.6. Estimated Procedure-Only (Modifier 54) Shares for Surgical Services with 90-Day 
Global Periods  

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. 

(n) 

Total 
Work 
RVUs 

Approach 
A (%) 

Approach 
B (%) 

Approach 
C (%) 

Approach 
D (%) 

All 90-day procedures  
(n = 188) 

309,834 4,203,782 83.0 62.7 90.9 53.4 

27447 Total knee arthroplasty 39,093 766,223 79.0 64.4 88.2 50.0 
27130 Total hip arthroplasty 23,019 451,172 79.0 64.4 88.2 50.4 
66821 After cataract laser surgery 22,566 77,176 80.0 43.3 100.0 43.9 
66984 Xcapsl ctrc rmvl w/o ecp 15,987 117,504 80.0 58.4 88.1 35.7 
27245 Treat thigh fracture 10,602 192,744 79.0 50.7 94.5 45.1 
33208 Insrt heart pm atrial & vent 10,011 85,294 93.0 57.3 100.0 56.3 
23472 Reconstruct shoulder joint 8,108 179,430 79.0 65.7 91.4 54.7 
47562 Laparoscopic 

cholecystectomy 
8,104 84,849 90.0 70.8 91.6 67.7 

27236 Treat thigh fracture 7,338 129,222 79.0 53.4 94.2 46.7 
64721 Carpal tunnel surgery 6,425 31,932 87.0 38.4 82.4 52.6 
49650 Lap ing hernia repair init 6,073 38,624 90.0 84.9 92.5 78.2 
33533 Cabg arterial single 5,493 185,389 91.0 52.9 84.3 43.0 
26055 Incise finger tendon sheath 4,830 15,021 79.0 32.8 73.1 51.3 
63047 Lam facetec & foramot 

lumbar 
4,666 71,716 87.0 58.8 86.3 53.9 

52601 Prostatectomy (turp) 4,404 57,957 91.0 80.4 92.2 72.5 
14060 Tis trnfr e/n/e/l 10 sq cm/< 3,947 36,431 81.0 68.6 100.0 57.4 
47563 Laparo 

cholecystectomy/graph 
3,945 45,249 90.0 81.8 92.7 75.6 

50590 Fragmenting of kidney 
stone 

3,869 37,800 91.0 68.7 91.0 60.9 

33228 Remv&replc pm gen dual 
lead 

3,747 20,683 93.0 70.8 100.0 67.4 

29881 Knee arthroscopy/surgery 3,491 24,542 79.0 56.5 87.6 58.2 
25600 Treat fracture radius/ulna 3,191 8,871 79.0 13.7 82.7 25.9 
49505 Prp i/hern init reduc >5 yr 3,102 24,692 90.0 73.7 89.5 70.7 
22551 Arthrd ant ntrbdy cervical 3,079 76,975 79.0 77.7 91.1 62.8 
33249 Insj/rplcmt defib w/lead(s) 2,817 42,030 93.0 80.5 100.0 71.1 
23600 Cltx prox humrl fx w/o mnpj 2,815 8,445 79.0 19.7 79.9 29.0 
15823 Revision of upper eyelid 2,697 18,367 81.0 55.2 100.0 44.1 
29880 Knee arthroscopy/surgery 2,603 19,236 79.0 58.6 88.2 59.3 
22633 Arthrd cmbn 1ntrspc 

lumbar 
2,570 68,876 79.0 69.2 91.2 56.0 

29848 Wrist endoscopy/surgery 2,488 15,898 79.0 54.5 84.8 61.5 
35301 Rechanneling of artery 2,393 50,636 93.0 68.8 93.8 55.7 
66982 Xcapsl ctrc rmvl cplx wo 

ecp 
2,282 23,390 80.0 60.7 91.3 40.6 

19301 Partial mastectomy 2,216 22,448 81.0 69.8 91.4 62.5 
44970 Laparoscopy 

appendectomy 
2,207 20,856 90.0 57.9 89.5 57.0 



 

 68 

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. 

(n) 

Total 
Work 
RVUs 

Approach 
A (%) 

Approach 
B (%) 

Approach 
C (%) 

Approach 
D (%) 

All 90-day procedures  
(n = 188) 

309,834 4,203,782 83.0 62.7 90.9 53.4 

60500 Explore parathyroid glands 2,005 31,278 91.0 80.4 100.0 74.1 
15260 Skin full graft een & lips 1,976 23,001 81.0 58.3 100.0 57.9 
14040 Tis trnfr f/c/c/m/n/a/g/h/f 1,884 16,202 81.0 66.3 100.0 65.0 
52648 Laser surgery of prostate 1,748 21,238 91.0 76 92.0 72.3 
28470 Treat metatarsal fracture 1,727 3,506 79.0 29.1 76.4 37.7 
20680 Removal of support 

implant 
1,724 10,275 79.0 73.2 89.3 71.8 

27487 Revise/replace knee joint 1,658 44,948 79.0 66.9 93.4 55.8 
14041 Tis trnfr f/c/c/m/n/a/g/h/f 1,627 17,620 81.0 64.2 100.0 69.6 
33264 Rmvl & rplcmt dfb gen mlt 

ld 
1,613 10,243 93.0 74.6 100.0 72.0 

27786 Treatment of ankle fracture 1,550 4,681 79.0 44.4 84.1 50.9 
29827 Sho arthrs srg rt8tr cuf rpr 1,501 23,401 79.0 80.5 92.9 70.4 
25609 Treat fx radial 3+ frag 1,484 21,340 79.0 61.9 88.3 60.1 
14061 Tis trnfr e/n/e/l10.1-

30sqcm 
1,396 16,026 81.0 62 100.0 69.7 

27446 Revision of knee joint 1,307 22,389 79.0 76.2 86.4 66.1 
27235 Treat thigh fracture 1,304 16,952 79.0 43.2 89.2 41.1 
67904 Repair eyelid defect 1,301 10,369 80.0 61.7 100.0 51.4 
63030 Low back disk surgery 1,281 15,372 87.0 66 90.3 65.6 
36821 Av fusion direct any site 1,229 14,625 93.0 82.4 93.0 75.1 
30520 Repair of nasal septum 1,209 8,475 86.0 49.5 88.8 53.9 
67042 Vit for macular hole 1,186 19,367 80.0 66.4 93.9 48.5 
43281 Lap paraesophag hern 

repair 
1,137 30,244 90.0 79.8 91.9 66.0 

58571 Tlh w/t/o 250 g or less 1,117 16,755 86.0 82.8 93.1 73.0 
14301 Tis trnfr any 30.1-60 sq cm 1,072 13,561 81.0 68.1 92.9 63.8 
44205 Lap colectomy part w/ileum 1,054 24,189 90.0 71.6 93.7 56.6 
32663 Thoracoscopy w/lobectomy 1,037 25,552 93.0 64 89.7 51.3 
26160 Remove tendon sheath 

lesion 
1,018 3,634 79.0 41.5 76.6 52.1 

34705 Evac rpr a-biiliac ndgft 974 28,811 93.0 79.3 95.9 66.4 
44120 Removal of small intestine 962 20,029 90.0 33 88.8 36.7 
44207 L 

colectomy/coloproctostomy 
946 30,196 90.0 71.1 92.8 54.5 

19125 Excision breast lesion 930 6,222 81.0 71 85.5 76.5 
44204 Laparo partial colectomy 897 23,699 90.0 72.1 93.0 56.0 
23500 Cltx clavicular fx w/o mnpj 892 1,971 79.0 45.7 78.3 49.4 
26600 Treat metacarpal fracture 881 2,291 79.0 26.2 81.5 31.2 
27506 Treatment of thigh fracture 856 16,820 79.0 46.1 91.0 45.9 
67108 Repair detached retina 814 13,944 80.0 68 94.2 54.6 
33207 Insert heart pm ventricular 809 6,310 93.0 53.3 100.0 56.7 
27486 Revise/replace knee joint 797 16,833 79.0 57.6 91.5 51.1 
61510 Removal of brain lesion 751 23,153 87.0 64.4 96.8 54.3 
67210 Treatment of retinal lesion 747 4,751 80.0 54.2 100.0 34.9 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. 

(n) 

Total 
Work 
RVUs 

Approach 
A (%) 

Approach 
B (%) 

Approach 
C (%) 

Approach 
D (%) 

All 90-day procedures  
(n = 188) 

309,834 4,203,782 83.0 62.7 90.9 53.4 

44143 Partial removal of colon 725 20,148 90.0 52.2 91.3 39.5 
49507 Prp i/hern init block >5 yr 713 6,481 90.0 77 90.8 74.9 
44160 Removal of colon 682 14,247 90.0 44.9 83.5 41.4 
61312 Open skull for drainage 636 19,188 87.0 49.2 96.4 39.2 
27134 Revise hip joint 

replacement 
634 19,198 79.0 68.6 94.3 60.0 

33263 Rmvl & rplcmt dfb gen 2 
lead 

632 3,843 93.0 73.5 100.0 72.0 

64718 Revise ulnar nerve at 
elbow 

607 4,407 87.0 37.7 86.2 55.6 

33405 Replacement aortic valve 
opn 

596 24,627 93.0 56.9 91.4 43.2 

67041 Vit for macular pucker 592 9,667 80.0 66.4 87.8 48.5 
44005 Freeing of bowel adhesion 592 10,928 90.0 40.2 86.7 40.6 
14021 Tis trnfr s/a/l 10.1-30 sqcm 591 5,745 81.0 60.1 90.0 68.1 
64582 Opn mpltj hpglsl nstm ary 

pg 
588 8,232 87.0 81.6 92.6 77.9 

57288 Repair bladder defect 580 7,035 86.0 66.8 92.6 57.7 
50360 Transplantation of kidney 579 23,091 91.0 62.6 100.0 47.5 
25607 Treat fx rad extra-articul 564 5,392 79.0 52.8 82.8 56.4 
27132 Total hip arthroplasty 551 14,155 79.0 51.8 93.3 47.6 
65756 Corneal trnspl endothelial 537 9,043 80.0 70.4 90.9 46.7 
27814 Treatment of ankle fracture 535 5,682 79.0 47.6 82.5 54.9 
67036 Removal of inner eye fluid 534 6,477 80.0 54.7 91.8 46.4 
60240 Removal of thyroid 530 7,971 91.0 82.8 93.1 80.1 
36830 Artery-vein nonautograft 517 6,220 93.0 82.6 93.1 76.6 
44140 Partial removal of colon 514 11,611 90.0 60.6 92.1 50.0 
36832 Av fistula revision open 508 6,858 93.0 77.3 93.5 70.7 
27590 Amputate leg at thigh 507 6,829 79.0 17 94.6 30.5 
27880 Amputation of lower leg 493 7,577 79.0 42.2 94.2 40.0 
66180 Aqueous shunt eye w/graft 486 7,290 80.0 53.8 83.7 34.3 
23615 Optx prox humrl fx w/int fix 474 5,830 79.0 55.9 85.3 57.7 
26720 Treat finger fracture each 462 813 79.0 45.5 72.7 49.2 
28510 Treatment of toe fracture 461 539 79.0 38.5 100.0 54.7 
25605 Treat fracture radius/ulna 458 2,862 79.0 43.5 79.4 37.3 
29823 Sho arthrs srg xtnsv 

dbrdmt 
457 3,647 79.0 61.7 78.1 61.6 

22630 Arthrd pst tq 1ntrspc lum 456 10,073 79.0 62.6 89.3 53.2 
27125 Partial hip replacement 451 7,505 79.0 39.9 94.8 40.0 
55866 Laps surg prst8ect rpbic 

rad 
434 9,748 91.0 88.5 90.8 82.0 

19120 Removal of breast lesion 431 2,552 81.0 75.5 87.8 71.3 
25447 Repair wrist joints 429 4,779 79.0 63.9 86.9 59.4 
14020 Tis trnfr s/a/l 10 sq cm/< 381 2,751 81.0 46.3 100.0 58.7 
28810 Amputation toe & 

metatarsal 
378 2,510 79.0 28.9 89.8 43.4 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. 

(n) 

Total 
Work 
RVUs 

Approach 
A (%) 

Approach 
B (%) 

Approach 
C (%) 

Approach 
D (%) 

All 90-day procedures  
(n = 188) 

309,834 4,203,782 83.0 62.7 90.9 53.4 

67113 Repair retinal detach cplx 365 6,935 80.0 66 94.8 54.9 
66991 Xcapsl ctrc rmvl insj 1+ 364 3,360 80.0 56.3 100.0 39.5 
55867 Laps surg prst8ect smpl 

stot 
360 7,031 90.0 86.8 94.7 81.6 

67924 Repair eyelid defect 358 2,123 80.0 56.7 100.0 50.3 
28285 Repair of hammertoe 355 1,995 79.0 37 72.0 48.9 
67917 Repair eyelid defect 340 2,016 80.0 56.7 87.6 47.9 
15100 Skin splt grft trnk/arm/leg 337 3,336 81.0 50.1 83.4 51.6 
47600 Removal of gallbladder 323 5,646 90.0 47.1 86.8 46.3 
15240 Skin full grft face/genit/hf 318 3,310 81.0 47.4 91.9 50.3 
33430 Replacement of mitral 

valve 
305 15,534 93.0 53.1 92.2 40.2 

46930 Destroy internal 
hemorrhoids 

277 446 90.0 39.8 100.0 50.0 

67040 Laser treatment of retina 266 3,857 80.0 62.1 100.0 50.9 
27244 Treat thigh fracture 261 4,745 79.0 50.7 94.5 44.5 
19303 Mast simple complete 258 3,870 81.0 72.8 84.5 62.9 
22558 Arthrd ant ntrbd min dsc 

lum 
256 6,024 79.0 52.5 88.1 54.3 

37607 Ligation of a-v fistula 246 1,538 93.0 84.6 92.3 86.8 
38525 Biopsy/removal lymph 

nodes 
244 1,569 84.0 67.5 87.0 67.4 

43644 Lap gastric bypass/roux-
en-y 

239 7,027 90.0 73.6 92.4 56.8 

32480 Partial removal of lung 233 6,016 86.0 48.2 79.3 46.4 
22612 Arthrd pst tq 1ntrspc 

lumbar 
228 5,365 79.0 67.1 93.0 57.1 

15120 Skn splt a-grft fac/nck/hf/g 224 2,274 81.0 69.9 100.0 68.6 
36819 Av fuse uppr arm basilic 213 2,831 93.0 84.3 93.7 79.5 
19307 Mast mod rad 212 3,814 81.0 71.9 87.5 62.7 
57240 Anterior colporrhaphy 209 2,107 86.0 74.4 89.8 69.2 
44145 Partial removal of colon 208 5,945 90.0 62.4 92.5 52.0 
63045 Lam facetec & foramot crv 196 3,518 87.0 64.7 94.1 57.7 
29822 Sho arthrs srg lmtd dbrdmt 195 1,371 79.0 56.5 75.1 57.6 
67900 Repair brow defect 191 1,303 80.0 64.5 100.0 65.0 
66170 Glaucoma surgery 188 2,621 80.0 46.8 83.2 28.8 
28232 Incision of toe tendon 176 618 79.0 65.8 100.0 62.6 
28122 Partial removal of foot 

bone 
174 1,176 79.0 47.6 88.4 57.8 

29824 Sho arthrs srg dstl claviclc 174 1,563 79.0 60.6 86.9 56.9 
15734 Muscle-skin graft trunk 171 3,933 81.0 51.2 90.2 47.8 
13160 Late closure of wound 170 2,047 81.0 41.4 92.2 50.4 
63042 Laminotomy single lumbar 160 3,002 87.0 65.5 90.1 58.2 
43497 Transorl lwr esophgl 

myotomy 
152 2,020 90.0 80.6 100.0 76.9 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. 

(n) 

Total 
Work 
RVUs 

Approach 
A (%) 

Approach 
B (%) 

Approach 
C (%) 

Approach 
D (%) 

All 90-day procedures  
(n = 188) 

309,834 4,203,782 83.0 62.7 90.9 53.4 

63056 Decompress spinal cord 
lmbr 

145 3,170 87.0 62.2 96.0 56.1 

23650 Cltx sho dslc w/mnpj wo 
anes 

145 512 79.0 59.2 100.0 63.9 

38724 Removal of lymph nodes 
neck 

114 2,730 84.0 64.1 95.5 55.7 

33426 Repair of mitral valve 107 4,631 93.0 58.9 87.7 43.8 
28296 Correction hallux valgus 107 883 79.0 51.3 82.3 53.1 
29876 Knee arthroscopy/surgery 104 922 79.0 60 88.6 62.2 
28308 Incision of metatarsal 94 515 79.0 65 82.5 61.2 
28124 Partial removal of toe 94 470 79.0 61.6 90.4 57.6 
33859 As-aort grf f/ds oth/thn dsj 91 4,107 93.0 60.3 90.1 50.1 
23412 Repair rotator cuff chronic 86 1,026 79.0 70.3 86.8 66.2 
28270 Release of foot contracture 69 340 79.0 65.9 100.0 61.4 
33858 As-aort grf f/aortic dsj 69 4,375 93.0 63.1 96.3 47.2 
34710 Dlyd plmt xtn prosth 1st vsl 69 1,035 93.0 67.5 93.5 65.5 
29828 Sho arthrs srg bicp 

tenodsis 
65 855 79.0 73.1 88.1 61.5 

33269 Excl laa thrscp any method 64 916 90.0 60.6 80.3 51.7 
34706 Evasc rpr a-biiliac rpt 63 2,835 93.0 63.8 96.4 46.0 
22600 Arthrd pst tq 1ntrspc crv 58 1,009 79.0 44.1 89.8 49.0 
15771 Grfg autol fat lipo 50 cc/< 55 370 79.0 71.3 80.9 69.6 
66989 Xcpsl ctrc rmvl cplx insj 1+ 55 667 80.0 66.8 92.6 40.9 
66179 Aqueous shunt eye w/o 

graft 
46 644 80.0 50.5 76.7 33.1 

58575 Laps tot hyst resj mal 45 1,467 86.0 81.3 96.3 67.8 
23120 Partial removal collar bone 42 310 79.0 52.1 89.4 57.3 
23430 Repair biceps tendon 25 254 79.0 65.2 84.5 59.1 
64581 Opn impltj nea sacral 

nerve 
25 305 87.0 82.5 88.3 78.1 

15773 Grfg autol fat lipo 25 cc/< 24 164 79.0 71.7 90.6 69.4 
69716 Impl oi implt sk tc esp<100 22 199 86.0 76.9 90.7 65.5 
19357 Tiss xpndr plmt brst rcnstj 22 326 81.0 56.5 71.0 51.7 
SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024. 
NOTE: See Figure 5.3 in Chapter 5 for descriptions of the splits used in Approach A (status quo), B (use time file 
visit counts), C (use 99024 visit counts), and D (use time). Proc. = procedures. 
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Table A.7. Procedure IWPUT Under Procedure-Only (Modifier 54) Splits for Surgical Services with 
90-Day Global Periods  

HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. (n) 

Work 
RVUs 

IWPUT (work RVUs/minute) 

Approach 
A  

Approach 
B  

Approach 
C  

Approach 
D  

27447 Total knee arthroplasty 39,093 19.60 0.141 0.111 0.159 0.082 
27130 Total hip arthroplasty 23,019 19.60 0.136 0.108 0.154 0.080 
66821 After cataract laser surgery 22,566 3.42 0.190 0.076 0.253 0.078 
66984 Xcapsl ctrc rmvl w/o ecp 15,987 7.35 0.271 0.191 0.300 0.108 
27245 Treat thigh fracture 10,602 18.18 0.148 0.084 0.184 0.072 
33208 Insrt heart pm atrial & vent 10,011 8.52 0.107 0.057 0.117 0.055 
23472 Reconstruct shoulder joint 8,108 22.13 0.110 0.089 0.129 0.071 
47562 Laparoscopic 

cholecystectomy 
8,104 10.47 0.094 0.069 0.096 0.065 

27236 Treat thigh fracture 7,338 17.61 0.131 0.081 0.160 0.067 
64721 Carpal tunnel surgery 6,425 4.97 0.117 0.021 0.108 0.049 
49650 Lap ing hernia repair init 6,073 6.36 0.071 0.065 0.073 0.058 
33533 Cabg arterial single 5,493 33.75 0.176 0.095 0.162 0.073 
26055 Incise finger tendon sheath 4,830 3.11 0.091 0.011 0.081 0.043 
63047 Lam facetec & foramot 

lumbar 
4,666 15.37 0.125 0.076 0.123 0.068 

52601 Prostatectomy (turp) 4,404 13.16 0.129 0.111 0.131 0.097 
14060 Tis trnfr e/n/e/l 10 sq cm/< 3,947 9.23 0.108 0.089 0.137 0.071 
47563 Laparo 

cholecystectomy/graph 
3,945 11.47 0.094 0.083 0.097 0.075 

50590 Fragmenting of kidney 
stone 

3,869 9.77 0.127 0.091 0.127 0.078 

33228 Remv&replc pm gen dual 
lead 

3,747 5.52 0.086 0.061 0.093 0.057 

29881 Knee arthroscopy/surgery 3,491 7.03 0.103 0.064 0.118 0.067 
25600 Treat fracture radius/ulna 3,191 2.78 0.123 0.002 0.130 0.025 
49505 Prp i/hern init reduc >5 yr 3,102 7.96 0.082 0.064 0.082 0.060 
22551 Arthrd ant ntrbdy cervical 3,079 25.00 0.142 0.140 0.168 0.109 
33249 Insj/rplcmt defib w/lead(s) 2,817 14.92 0.106 0.091 0.115 0.079 
23600 Cltx prox humrl fx w/o mnpj 2,815 3.00 0.134 0.016 0.136 0.034 
15823 Revision of upper eyelid 2,697 6.81 0.110 0.071 0.139 0.054 
29880 Knee arthroscopy/surgery 2,603 7.39 0.098 0.065 0.113 0.066 
22633 Arthrd cmbn 1ntrspc lumbar 2,570 26.80 0.105 0.090 0.123 0.071 
29848 Wrist endoscopy/surgery 2,488 6.39 0.076 0.041 0.085 0.051 
35301 Rechanneling of artery 2,393 21.16 0.146 0.103 0.147 0.080 
66982 Xcapsl ctrc rmvl cplx wo 

ecp 
2,282 10.25 0.246 0.180 0.285 0.112 

19301 Partial mastectomy 2,216 10.13 0.112 0.093 0.129 0.080 
44970 Laparoscopy 

appendectomy 
2,207 9.45 0.094 0.053 0.094 0.052 

60500 Explore parathyroid glands 2,005 15.60 0.098 0.085 0.110 0.076 
15260 Skin full graft een & lips 1,976 11.64 0.081 0.055 0.103 0.054 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. (n) 

Work 
RVUs 

IWPUT (work RVUs/minute) 

Approach 
A  

Approach 
B  

Approach 
C  

Approach 
D  

14040 Tis trnfr f/c/c/m/n/a/g/h/f 1,884 8.60 0.063 0.049 0.081 0.047 
52648 Laser surgery of prostate 1,748 12.15 0.131 0.101 0.133 0.093 
28470 Treat metatarsal fracture 1,727 2.03 0.083 0.016 0.080 0.027 
20680 Removal of support implant 1,724 5.96 0.063 0.056 0.075 0.054 
27487 Revise/replace knee joint 1,658 27.11 0.096 0.079 0.115 0.064 
14041 Tis trnfr f/c/c/m/n/a/g/h/f 1,627 10.83 0.053 0.040 0.068 0.044 
33264 Rmvl & rplcmt dfb gen mlt ld 1,613 6.35 0.083 0.064 0.091 0.061 
27786 Treatment of ankle fracture 1,550 3.02 0.053 0.021 0.057 0.027 
29827 Sho arthrs srg rt8tr cuf rpr 1,501 15.59 0.078 0.080 0.097 0.067 
25609 Treat fx radial 3+ frag 1,484 14.38 0.078 0.057 0.089 0.055 
14061 Tis trnfr e/n/e/l10.1-30sqcm 1,396 11.48 0.048 0.034 0.062 0.040 
27446 Revision of knee joint 1,307 17.13 0.121 0.116 0.136 0.097 
27235 Treat thigh fracture 1,304 13.00 0.112 0.056 0.128 0.052 
67904 Repair eyelid defect 1,301 7.97 0.122 0.089 0.157 0.071 
63030 Low back disk surgery 1,281 12.00 0.089 0.061 0.093 0.060 
36821 Av fusion direct any site 1,229 11.90 0.119 0.103 0.119 0.091 
30520 Repair of nasal septum 1,209 7.01 0.084 0.041 0.087 0.047 
67042 Vit for macular hole 1,186 16.33 0.197 0.160 0.234 0.111 
43281 Lap paraesophag hern 

repair 
1,137 26.60 0.121 0.106 0.124 0.086 

58571 Tlh w/t/o 250 g or less 1,117 15.00 0.123 0.118 0.135 0.101 
14301 Tis trnfr any 30.1-60 sq cm 1,072 12.65 0.085 0.069 0.100 0.063 
44205 Lap colectomy part w/ileum 1,054 22.95 0.113 0.088 0.118 0.067 
32663 Thoracoscopy w/lobectomy 1,037 24.64 0.134 0.088 0.129 0.068 
26160 Remove tendon sheath 

lesion 
1,018 3.57 0.100 0.033 0.096 0.052 

34705 Evac rpr a-biiliac ndgft 974 29.58 0.156 0.129 0.161 0.103 
44120 Removal of small intestine 962 20.82 0.125 0.037 0.124 0.043 
44207 L 

colectomy/coloproctostomy 
946 31.92 0.133 0.102 0.138 0.075 

19125 Excision breast lesion 930 6.69 0.053 0.042 0.058 0.048 
44204 Laparo partial colectomy 897 26.42 0.121 0.095 0.126 0.072 
23500 Cltx clavicular fx w/o mnpj 892 2.21 0.062 0.027 0.061 0.031 
26600 Treat metacarpal fracture 881 2.60 0.113 0.022 0.118 0.030 
27506 Treatment of thigh fracture 856 19.65 0.112 0.058 0.132 0.058 
67108 Repair detached retina 814 17.13 0.137 0.114 0.163 0.088 
33207 Insert heart pm ventricular 809 7.80 0.097 0.046 0.106 0.050 
27486 Revise/replace knee joint 797 21.12 0.096 0.066 0.114 0.057 
61510 Removal of brain lesion 751 30.83 0.116 0.081 0.131 0.066 
67210 Treatment of retinal lesion 747 6.36 0.307 0.197 0.391 0.115 
44143 Partial removal of colon 725 27.79 0.154 0.084 0.156 0.060 
49507 Prp i/hern init block >5 yr 713 9.09 0.086 0.069 0.087 0.066 
44160 Removal of colon 682 20.89 0.133 0.055 0.122 0.049 
61312 Open skull for drainage 636 30.17 0.158 0.082 0.177 0.062 
27134 Revise hip joint 

replacement 
634 30.28 0.086 0.073 0.105 0.062 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. (n) 

Work 
RVUs 

IWPUT (work RVUs/minute) 

Approach 
A  

Approach 
B  

Approach 
C  

Approach 
D  

33263 Rmvl & rplcmt dfb gen 2 
lead 

632 6.08 0.079 0.059 0.086 0.058 

64718 Revise ulnar nerve at elbow 607 7.26 0.072 0.023 0.071 0.041 
33405 Replacement aortic valve 

opn 
596 41.32 0.180 0.105 0.177 0.076 

67041 Vit for macular pucker 592 16.33 0.197 0.160 0.218 0.111 
44005 Freeing of bowel adhesion 592 18.46 0.120 0.043 0.115 0.044 
14021 Tis trnfr s/a/l 10.1-30 sqcm 591 9.72 0.053 0.036 0.061 0.043 
64582 Opn mpltj hpglsl nstm ary 

pg 
588 14.00 0.074 0.068 0.079 0.065 

57288 Repair bladder defect 580 12.13 0.145 0.106 0.159 0.088 
50360 Transplantation of kidney 579 39.88 0.156 0.102 0.173 0.074 
25607 Treat fx rad extra-articul 564 9.56 0.092 0.050 0.098 0.056 
27132 Total hip arthroplasty 551 25.69 0.095 0.059 0.114 0.054 
65756 Corneal trnspl endothelial 537 16.84 0.202 0.175 0.232 0.108 
27814 Treatment of ankle fracture 535 10.62 0.069 0.032 0.074 0.041 
67036 Removal of inner eye fluid 534 12.13 0.169 0.108 0.197 0.087 
60240 Removal of thyroid 530 15.04 0.075 0.067 0.077 0.064 
36830 Artery-vein nonautograft 517 12.03 0.101 0.087 0.101 0.079 
44140 Partial removal of colon 514 22.59 0.123 0.079 0.126 0.062 
36832 Av fistula revision open 508 13.50 0.114 0.091 0.115 0.081 
27590 Amputate leg at thigh 507 13.47 0.138 0.017 0.168 0.043 
27880 Amputation of lower leg 493 15.37 0.132 0.061 0.161 0.057 
66180 Aqueous shunt eye w/graft 486 15.00 0.187 0.122 0.197 0.073 
23615 Optx prox humrl fx w/int fix 474 12.30 0.083 0.051 0.091 0.054 
26720 Treat finger fracture each 462 1.76 0.059 0.026 0.053 0.030 
28510 Treatment of toe fracture 461 1.17 0.037 0.006 0.054 0.019 
25605 Treat fracture radius/ulna 458 6.25 0.140 0.066 0.141 0.053 
29823 Sho arthrs srg xtnsv dbrdmt 457 7.98 0.094 0.066 0.092 0.066 
22630 Arthrd pst tq 1ntrspc lum 456 22.09 0.101 0.077 0.116 0.063 
27125 Partial hip replacement 451 16.64 0.137 0.060 0.168 0.060 
55866 Laps surg prst8ect rpbic rad 434 22.46 0.098 0.095 0.098 0.087 
19120 Removal of breast lesion 431 5.92 0.077 0.070 0.086 0.064 
25447 Repair wrist joints 429 11.14 0.074 0.057 0.083 0.052 
14020 Tis trnfr s/a/l 10 sq cm/< 381 7.22 0.057 0.025 0.075 0.037 
28810 Amputation toe & 

metatarsal 
378 6.64 0.091 0.020 0.106 0.041 

67113 Repair retinal detach cplx 365 19.00 0.115 0.093 0.138 0.075 
66991 Xcapsl ctrc rmvl insj 1+ 364 9.23 0.261 0.173 0.334 0.111 
55867 Laps surg prst8ect smpl stot 360 19.53 0.083 0.080 0.088 0.074 
67924 Repair eyelid defect 358 5.93 0.100 0.065 0.129 0.056 
28285 Repair of hammertoe 355 5.62 0.108 0.029 0.095 0.052 
67917 Repair eyelid defect 340 5.93 0.121 0.079 0.135 0.063 
15100 Skin splt grft trnk/arm/leg 337 9.90 0.103 0.052 0.107 0.054 
47600 Removal of gallbladder 323 17.48 0.114 0.052 0.109 0.051 
15240 Skin full grft face/genit/hf 318 10.41 0.110 0.051 0.129 0.057 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. (n) 

Work 
RVUs 

IWPUT (work RVUs/minute) 

Approach 
A  

Approach 
B  

Approach 
C  

Approach 
D  

33430 Replacement of mitral valve 305 50.93 0.192 0.104 0.190 0.076 
46930 Destroy internal 

hemorrhoids 
277 1.61 0.201 0.039 0.233 0.072 

67040 Laser treatment of retina 266 14.50 0.142 0.106 0.181 0.084 
27244 Treat thigh fracture 261 18.18 0.158 0.090 0.196 0.075 
19303 Mast simple complete 258 15.00 0.114 0.100 0.120 0.084 
22558 Arthrd ant ntrbd min dsc 

lum 
256 23.53 0.089 0.054 0.101 0.057 

37607 Ligation of a-v fistula 246 6.25 0.029 0.024 0.029 0.025 
38525 Biopsy/removal lymph 

nodes 
244 6.43 0.077 0.054 0.082 0.054 

43644 Lap gastric bypass/roux-en-
y 

239 29.40 0.134 0.108 0.138 0.080 

32480 Partial removal of lung 233 25.82 0.124 0.061 0.113 0.058 
22612 Arthrd pst tq 1ntrspc lumbar 228 23.53 0.106 0.087 0.128 0.071 
15120 Skn splt a-grft fac/nck/hf/g 224 10.15 0.082 0.067 0.108 0.065 
36819 Av fuse uppr arm basilic 213 13.29 0.084 0.075 0.085 0.069 
19307 Mast mod rad 212 17.99 0.104 0.091 0.114 0.077 
57240 Anterior colporrhaphy 209 10.08 0.114 0.094 0.120 0.086 
44145 Partial removal of colon 208 28.58 0.125 0.081 0.129 0.065 
63045 Lam facetec & foramot crv 196 17.95 0.112 0.078 0.122 0.068 
29822 Sho arthrs srg lmtd dbrdmt 195 7.03 0.131 0.078 0.122 0.081 
67900 Repair brow defect 191 6.82 0.062 0.047 0.081 0.047 
66170 Glaucoma surgery 188 13.94 0.231 0.128 0.241 0.072 
28232 Incision of toe tendon 176 3.51 0.090 0.069 0.123 0.064 
29824 Sho arthrs srg dstl claviclc 174 8.98 0.090 0.063 0.102 0.057 
28122 Partial removal of foot bone 174 6.76 0.077 0.030 0.091 0.045 
15734 Muscle-skin graft trunk 171 23.00 0.092 0.054 0.103 0.049 
13160 Late closure of wound 170 12.04 0.086 0.035 0.100 0.047 
63042 Laminotomy single lumbar 160 18.76 0.113 0.079 0.118 0.068 
43497 Transorl lwr esophgl 

myotomy 
152 13.29 0.080 0.070 0.091 0.066 

23650 Cltx sho dslc w/mnpj wo 
anes 

145 3.53 0.057 0.035 0.080 0.040 

63056 Decompress spinal cord 
lmbr 

145 21.86 0.100 0.068 0.112 0.060 

38724 Removal of lymph nodes 
neck 

114 23.95 0.099 0.073 0.115 0.062 

28296 Correction hallux valgus 107 8.25 0.085 0.047 0.089 0.049 
33426 Repair of mitral valve 107 43.28 0.182 0.110 0.171 0.078 
29876 Knee arthroscopy/surgery 104 8.87 0.072 0.051 0.083 0.053 
28308 Incision of metatarsal 94 5.48 0.086 0.066 0.090 0.061 
28124 Partial removal of toe 94 5.00 0.086 0.061 0.103 0.055 
33859 As-aort grf f/ds oth/thn dsj 91 45.13 0.160 0.099 0.155 0.080 
23412 Repair rotator cuff chronic 86 11.93 0.076 0.065 0.085 0.061 
33858 As-aort grf f/aortic dsj 69 63.40 0.186 0.123 0.193 0.090 
28270 Release of foot contracture 69 4.93 0.079 0.061 0.107 0.055 
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HCPCS 
Code 

HCPCS Code Short 
Descriptor 

Clean 
Proc. (n) 

Work 
RVUs 

IWPUT (work RVUs/minute) 

Approach 
A  

Approach 
B  

Approach 
C  

Approach 
D  

34710 Dlyd plmt xtn prosth 1st vsl 69 15.00 0.114 0.071 0.115 0.068 
29828 Sho arthrs srg bicp tenodsis 65 13.16 0.117 0.107 0.133 0.086 
33269 Excl laa thrscp any method 64 14.31 0.164 0.100 0.143 0.080 
34706 Evasc rpr a-biiliac rpt 63 45.00 0.215 0.141 0.223 0.096 
22600 Arthrd pst tq 1ntrspc crv 58 17.40 0.090 0.040 0.106 0.047 
15771 Grfg autol fat lipo 50 cc/< 55 6.73 0.066 0.057 0.068 0.055 
66989 Xcpsl ctrc rmvl cplx insj 1+ 55 12.13 0.315 0.257 0.369 0.145 
66179 Aqueous shunt eye w/o 

graft 
46 14.00 0.190 0.115 0.182 0.071 

58575 Laps tot hyst resj mal 45 32.60 0.108 0.101 0.122 0.083 
23120 Partial removal collar bone 42 7.39 0.092 0.048 0.109 0.057 
23430 Repair biceps tendon 25 10.17 0.107 0.084 0.116 0.073 
64581 Opn impltj nea sacral nerve 25 12.20 0.070 0.065 0.071 0.061 
15773 Grfg autol fat lipo 25 cc/< 24 6.83 0.067 0.059 0.081 0.056 
69716 Impl oi implt sk tc esp<100 22 9.03 0.130 0.114 0.139 0.093 
19357 Tiss xpndr plmt brst rcnstj 22 14.84 0.113 0.073 0.097 0.065 
27447 Total knee arthroplasty 39,093 19.60 0.141 0.111 0.159 0.082 
SOURCE: Authors’ analysis of fee-for-service Medicare claims data accessed via CMS’ IDR for service dates 
January 1 to December 31, 2024. 
NOTE: See Figure 5.3 in Chapter 5 for descriptions of the splits used in Approach A (status quo), B (use time file 
visit counts), C (use 99024 visit counts), and D (use time). Proc. = procedures. 
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Abbreviations 

CMS Centers for Medicare & Medicaid Services 
CY calendar year 
E&M evaluation and management 
HCPCS Healthcare Common Procedure Coding System 
HHS U.S. Department of Health and Human Services 
HHS-OIG U.S. Department of Health and Human Services Office of Inspector 

General 
IDR Integrated Data Repository 
IWPUT intraservice work per unit time 
MAC Medicare Administrative Contractor 
NP nurse practitioner 
NPI National Provider Identifier 
O/E observed-to-expected 
OIG Office of Inspector General 
PA physician assistant 
PFS Physician Fee Schedule 
RVU relative value unit 
TIN tax identification number 
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