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Undervaluation of Perioperative Work for ACL Reconstruction by
Relative Value Scale Update Committee Methodology in a Single

Surgeon’s Practice
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Objectives: Thepurpose of this studywas to determine the accuracyof the
Relative Value Update Committee (RUC) and Centers for Medicare &
Medicaid Services current times and work relative value units (wRVUs)
for the perioperative work involved in anterior cruciate ligament (ACL) re-
construction by directly timing perioperative tasks as they occur in real time.
Methods: The RUC was contacted to obtain a list of perioperative
tasks and the corresponding times allotted for the tasks involved in
arthroscopically aided ACL reconstruction (Current Procedural Ter-
minology code 29888). The tasks that occurred both inside and out-
side the operating room were timed by the attending physician as the
event occurred. The time for each task was then multiplied by its re-
spective Centers for Medicare & Medicaid Services–assigned inten-
sity coefficient to calculate thewRVU. Calculated and allotted wRVUs
were compared for accuracy.
Results:The tasks timed in this study were allotted 100minutes by the
RUC and a total wRVU value of 2.026. Our study found that these
tasks took 132.1 minutes and had a total wRVU value of 2.713. The
overall time it takes to perform perioperative tasks in arthroscopically
aided ACL surgeries is underestimated by 32.1 minutes, which results
in an undervaluation of the total wRVU value by 0.687.
Conclusions:The perioperativewRVU assigned by the RUCunderes-
timates the amount of time assigned to perform the required tasks. The
RUC should consider using prospective times collected by physicians
to calculate a more accurate wRVU. In addition, the RUC should con-
sider how modern patient care practices and requirements have in-
creased the intensity of work for physicians.
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Key Points

I n 1965, the Centers for Medicare & Medicaid Services
(CMS) was created to provide health insurance to patients

65 years and older and people with a limited income funded
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by state and federal sources.1,2 Before 1992, payment rates
were based on customary charges, meaning physicians received
payments based on usual, customary, and reasonable charges.3

In 1989, legislation was enacted to replace the previous system,
based on the thought that this system rewarded increased spend-
ing.3 In response, CMS designed a fixed payment system called
the Medicare Physician Fee Schedule, which contains a relative
value unit (RVU) for the codes that involve provider services
and procedures.3,4

Based on research that CMS implemented along with a re-
search team at the Harvard School of Public Health, four dimen-
sions defining physician work were identified: time, technical
skill and physical effort, mental effort and judgment, and psycho-
logical stress.4–6 CMS decided to compensate physicians accord-
ing to these dimensions, with time serving as one coefficient and
consolidation of the latter three dimensions into a coefficient
known as intensity.5,6 This resulted in a system known as the Rel-
ative Value Scale, influenced by the Relative Update Committee
(RUC) recommendations, which is based on surveys completed
by practicing physicians.5,6 Each year the RUC meets to deter-
mine which procedures need updated RVUs, based on surveys
completed by physicians.5 Approximately 90% of recommenda-
tions are accepted by CMS despite minimal research into the ac-
curacy of their values,7–9 and the decisions of the RUC also affect
private insurers and Medicaid program reimbursement rates.5 As
such, the RUC plays a significant role in physician compensation.

Many procedures go 5 to 10 years without an update from
the RUC.10 Furthermore, studies have shown that an increase
in preventive health care has increased the time it takes to com-
plete perioperative tasks and the intensity of thework.11 Spend-
ing more time with patients before procedures and increasing
patient education may improve patient outcomes. This in-
creased workload intensity and time may be underestimated
by the RUC. Current studies also have shown that RUC RVUs
• The Relative Value Update Committee allocates
100 minutes for perioperative tasks in anterior cruciate
ligament reconstruction, while the actual observed
time is 132.1 minutes.

• The study found a work relative value units value of
2.713, higher than the RUC’s 2.026, indicating un-
dervaluation. This undervaluation affects physician
compensation, not reflecting the increased workload.

• The study suggests using real-time data for more ac-
curate and frequent updates to work relative value
units calculations.
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were significantly different between longer (>110 minutes of in-
traoperative time) and shorter (≤110 minutes of intraoperative
time) procedures, with the study demonstrating an undervaluation
of intensity for the longer procedures by an average of 3.47 work
RVUs (wRVUs) per hour.12 In addition, previous studies have
shown undervaluation of wRVUs in the setting of shoulder
arthroplasty, knee arthroplasty, and hip arthroplasty.11,13

No literature to date has investigated whether this discrep-
ancy is present in the RUC’s RVU estimation for perioperative
work for anterior cruciate ligament (ACL) reconstruction. The
purpose of this study was to determine the accuracy of the
RUC and CMS current times and wRVUs for the perioperative
work involved in ACL reconstruction surgery by directly timing
perioperative tasks as they occur. We hypothesize that the RUC
underestimates the amount of time it takes to perform the peri-
operative work for ACL reconstruction surgery.
METHODS
We obtained a list of perioperative tasks and times assigned

to those tasks for arthroscopically aided ACL reconstruction
based on the Current Procedural Terminology code 29888 from
the RUC. Among these tasks, only perioperative preservice
work and postservice work were included. Intraservice tasks,
all of the tasks performed from the first skin incision until
the final skin closure, were excluded. When calculating the total
perioperative work, CMS subdivides preservice and postservice
work into time- and group-specific subsections. Preservicework
is performed before the procedure, and postservicework is com-
pleted after the procedure. Preservice work is subdivided into
three categories: preevaluation, prepositioning, and prescrub;
TABLE 1. Components of preservice and postservice tasks

Task
Average time,

mina

Preservice 76.2
Write preadmission orders for preoperative medications 6.5 ± 1.4
Imaging and preprocedure testing review 12.8 ± 1.8
Updating H&P 5.0 ± 0.8
Meet with patient to review plan and obtain consent 15.5 ± 2.8
Positioning 19.2 ± 3.6
Prescrub, dress, and wait 17.2 ± 2.5

Postservice 55.9
Application of dressing and knee brace 3.7 ± 0.9
Brace on in OR at arrival to the PACU 11.6 ± 2.5
Consult with family and patient to discuss postoperative
regimen

11.9 ± 2.7

Communicate with healthcare professionals 10.3 ± 1.8
Write prescriptions 4.4 ± 1.1
Dictate and write formal op-note 7.1 ± 1.5
Complete other medical records (eg, discharge
summary, insurance)

6.9 ± 1.0

Total average perioperative time 132.1

H&P, history and physical; op-note, operative note; OR, operating room;

PACU, postanesthesia care unit.
aData expressed as means ± standard deviations.
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dress; and wait time. Postservice work included all of the tasks
performed immediately following the surgery. CMS assigns an
intensity coefficient to each category and multiplies this coeffi-
cient by estimated procedural time to determine the appropriate
RVU for that category.

Furthermore, some perioperative tasks are performed out-
side the operating room (OR), and some tasks are performed in
the OR. Tasks performed outside and inside the OR were pro-
spectively timed by the attending physician as the event occurred
(Table 1). During the preevaluation period, the following tasks
were timed outside the OR: writing preadmission orders for
preoperative medications, imaging and preprocedure testing
review, updating history and physical (H&P), and meeting
with the patient to review the plan and obtain consent. During
the preevaluation period, tasks were timed inside the OR as fol-
lows: positioning as well as prescrub, dress, and wait times.
The immediate postservice tasks recorded in real time included
tasks timed inside and outside the OR. The following
postevaluation tasks were prospectively timed: applying dress-
ing and brace, arriving at the postanesthesia care unit, consulting
with the family and patient postoperatively to discuss the post-
operative regimen, communicating with other healthcare profes-
sionals, writing prescriptions, dictating and writing the formal
operative note, and completing other medical records. Thirty
ACL reconstruction surgeries were timed during a 3-month pe-
riod. All of the surgeries in this study were performed by one
board-certified sports medicine fellowship-trained orthopedic
surgeon at a single hospital. This study was approved by an in-
stitutional review board (IRB-300011048, exempt category 4).

RESULTS
Of the 30 patients in our study, 17 (56.7%) were male and

13 (43.3%)were female. The average age of our study population
was 24.4 years (±12.0). The calculated average preevaluation time
was 76.2 min, including writing preadmission orders for pre-
operative medications (6.5 ± 1.4), imaging and preprocedure
testing review (12.8 ± 1.8), updating the history and physical
(5.0 ± 0.8), reviewing plan and obtaining consent with the pa-
tient (15.5 ± 2.8), positioning the patient (19.2 ± 3.6), as well
as prescrub, dress, and wait times (17.2 ± 2.5) (Table 1). The
average time for immediate postservice tasks was 55.9 minutes
(Table 1). These tasks included application of the dressing and
knee brace (3.7 ± 0.9), the time from putting on the knee brace
in the OR to the patient’s arrival at the postanesthesia care unit
(11.6 ± 2.5), the consult with the family and patient after sur-
gery to discuss the postoperative regimen (11.9 ± 2.7), com-
munication with other healthcare professionals (10.3 ± 1.8),
writing prescriptions (4.4 ± 1.1), dictation and writing the for-
mal operative note (7.1 ± 1.5), and completion of other medical
records (6.9 ± 1.0). The recorded times for each period were
multiplied by CMS assigned intensity coefficient to calculate
the wRVU for each category (Table 2). The total time allotted
by the RUC for perioperative tasks was 100 minutes, along
with a total wRVU value of 2.026. Our study found that these
perioperative tasks took 132.1 minutes, with a total wRVU
value of 2.713 (Table 2).

DISCUSSION
The most important finding of this study is that current RUC-

and CMS-assigned wRVUs underestimate the perioperative work
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TABLE 2. Comparison of wRVUs: RUC vs study data

Task Intensity coefficient

RUC standard Study data

min wRVUs min wRVUs

Preservice 75 76.2
Preevaluation 0.0224 45 1.008 39.8 0.892
Prepositioning 0.0224 15 0.336 19.2 0.430
Prescrub, dress and wait time 0.0081 15 0.1215 17.2 0.139

Postservice 0.0224 25 0.560 55.9 1.252
Total 100 2.026 132.1 2.713

RUC, Relative Value Update Committee; wRVUs, work relative value units.
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surrounding ACL reconstructions. Our study determined that the
RUC currently underestimates the perioperative work involved in
ACL reconstruction surgeries by 32.1 minutes. Of those 32.-
1 minutes, 30.9 minutes were in the perioperative postservice cate-
gory and represented an unaccounted 0.692 wRVUs by the current
RUC calculation methodology. Regarding overall wRVUs, our
study determined the value of perioperative work in ACL recon-
struction surgeries to be 2.713, a 33.9% increase when compared
with the current wRVU that CMS uses to compensate physicians.

The findings of our study align with findings from similar
studies of other procedures in the orthopedic field.13,14 Specifically,
these studies identified that approximately 2 hours are currently un-
accounted for in total hip arthroplasty and total knee arthroplasty
procedures during the perioperative period, and 14.5 minutes are
unaccounted for in shoulder arthroplasty procedures.11,13 This
discrepancy is further highlighted in the literature, showing an
inadequate increase in reimbursement rates for more complex
revision procedures compared to primary total knee arthroplasty
and total shoulder arthroplasty procedures.15,16 Collectively,
these studies agree that physician workload has demonstrated
a consistent upward trajectory over time.

One reason that the current wRVUsmay be underestimated
is that efforts to improve patient surgical outcomes by providing
evidence-based preoperative assessments along with fine-tuned
surgical procedures to fit individual patients have resulted in in-
creases in the perioperative workload for physicians.17,18 Ad-
dressing and educating patients about nutrition and postoperative
regimens has proven effective in reducing the postoperative length
of stay and the number of postoperative complications. The em-
phasis on providing greater patient education has increased the
time physicians spend in the perioperative period, however.14,19–21

The implementation of the electronic medical record (EMR)
system also has contributed to increasing the time spent on docu-
mentation of medical records and other related tasks such as
reviewing imaging and preprocedure review.22 Studies have com-
pared the proportion of workload that was spent on tasks regard-
ing documentation pre- and postimplementation of the EMR sys-
tem and determined that physician workload has increased a total
of 28% (from 19% pre-EMR to 37% post-EMR implementa-
tion).23 In addition, time spent reviewing images and patient
charts has doubled from 7.4% to 15.9% after the implementation
of the EMR system in hospitals.23 Lastly, there has been a 9.0%
rise in the time physicians are dedicating to documentation (eg,
discharge summary, insurance), which contributes to the overall
increase in time spent during the perioperative period.23
120 sma.org/smj/
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The methods that the RUC and CMS have used to deter-
mine wRVUs for procedures have not adequately accounted
for the extent of physician workload in the perioperative pe-
riod. When the RUC and CMS assess the relative values for
Current Procedural Terminology codes, the largest factor
placed into consideration is the physician work component,
which accounts for approximately 52% of the relative value.24

This factor is calculated by multiplying the time spent providing
the service by the intensity of the physician’s effort. The identi-
fication of these two elements resulted from the collaboration of
small cohorts of physicians across various specialties surveyed
by the American Medical Association. These surveys had low
and unreliable response rates, ranging from 55.9% to 69% per
specialty, along with a lack of objective confirmation, which
was a significant factor in the underestimation of the periopera-
tive work in ACL surgeries.25 The intensity coefficients for pre-
service and postservice have not changed since the publication
of the original 1988 Harvard study and range from 0.0081 to
0.0224 wRVUs/minute for various surgeries.26 Furthermore,
modern care pathways are evolving rapidly, and the RUC often
goes 5 to 10 years without updating the coefficient.10

As research continues to provide us with more informa-
tion regarding ACL reconstruction surgical techniques, it is
of increasing importance that the RUC reevaluate the methods
that it uses in calculating the wRVU for procedures. For exam-
ple, more attention has been given to posterior tibial slope, and
thus physicians are making more preoperative measurements
to determine the best procedure.27 Also, as new techniques
emerge, such as ACL repair, there is a greater need for educa-
tion of other healthcare professionals such as physical thera-
pists and athletic trainers regarding appropriate rehabilitation
protocols.28 The expansion of knowledge introduces additional
layers of complexity, time, and effort in the perioperative pe-
riod. Failure to adapt will continue to widen the gap between
the perioperative work performed and the compensation pro-
vided by CMS. Recognizing these advancements, the RUC
should consider adjustments to wRVU calculations more fre-
quently to more accurately capture the evolving nature of the
perioperative work that is undertaken by physicians.

This study is not without limitations. The data used for
this study were collected from one surgeon. Furthermore, this
study focuses on a single academic hospital system. As such,
the data may not be extrapolated to other surgeons or other
types of surgical settings such as surgery centers. In addition,
the EMR system used, EMR requirements, and individual
© 2025 by The Southern Medical Association
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hospital protocols may vary among hospitals and would likely
affect the results.

CONCLUSIONS
The perioperative wRVU assigned by the RUC underesti-

mates the amount of time assigned to perform the required tasks.
The RUC should consider using prospective times collected by
physicians to calculate a more accurate wRVU. In addition, the
RUC should consider howmodern patient care practices and re-
quirements have increased the intensity of work for physicians.
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