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Background: Physician assistants (PAs) are commonly employed in plastic sur-
gery. However, limited data exist on their impact, which may guide decisions re-
garding how best to integrate them into practice.
Methods: A review of the practices of 2 breast reconstructive surgeons was per-
formed. A comparison was made between a 1-year period before to a 1-year pe-
riod after the addition of a PA into practice. The practice model was a one-to-one
pairing of a plastic surgeon and a PA.
Results:A total of 4141 clinic encounters and 1356 surgical cases were reviewed.
After the addition of PAs, there was a significant increase in relative value units
(1057 vs 1323 per month per surgeon, P < 0.001). Operative times were similar
with and without PAs (P = 0.45). However, clinic encounter times for surgeons
were shorter for all visit types when patients were first seen by a PA before the
surgeon: global follow-up (P = 0.03), other follow-up (P = 0.002), consultation
(P = 0.76), and preoperative (P = 0.02), translating to 9 additional patients seen
per day. Charges (P = 0.001) and payments (P = 0.007) also increased, which off-
set the cost of using a PA. However, the financial contribution from PA involve-
ment as first assistant in surgery was limited (5.2%). The peak effect of PAs was
observed between the third and fourth quarters.
Conclusions: In breast reconstruction, PAs primarily enhance the efficiency of
plastic surgeons, particularly in the clinic, with downstream clinical and financial
gains of an indirect nature for surgeons.
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P hysician assistants (PAs) are medical professionals trained to pro-
vide care under physician supervision. Created in 1965, this profes-

sion was established to address the growing shortage of primary care
physicians at that time.1 In an era now of resident work-hour restric-
tions, along with ongoing shortages of physicians including both pri-
mary care and specialty fields alike, PAs play an increasing role in
our current health care system.2–9 As of 2015, there were an estimated
96,800 PAs, an increase of nearly 35% over the estimated 71,950 in
2008.10 Not only has the absolute number of PAs increased, but also
the proportion that has chosen a career in a surgical specialty over pri-
mary care. Between 2005 and 2013, the ratio between number of plastic
surgery PAs and plastic surgeons increased from 1:13 to 1:8.11

Although PAs are employed in many plastic surgery practices, to
our knowledge, this subject has not been previously examined, and
therefore the objective of this study was to investigate the impact of
PAs on a plastic surgery practice. Given the heterogeneity of functions
that PAs can perform both in surgery and the clinic depending on the
practice type, we chose to specifically examine PAs within a breast
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reconstruction practice. The practices of 2 reconstructive breast sur-
geons were analyzed, comparing a 1-year period immediately after the
addition of a PA into their practice with the 1-year period immediately
preceding that year. Clinical and financial outcomemeasures were used
to examine the impact of PAs in surgery, clinic, and overall. These mea-
sures included operative times, outpatient visit times, surgery and clinic
volume, total relative value units, work relative value units, charges, and
payments. Furthermore, an additional 1-year period beyond the first
year involving PAs was examined to determine when their peak effect
occurred. The results of this analysis may facilitate a better understand-
ing of the impact of PAs and provide insight into how best to implement
them into practice.

METHODS
After institutional review board approval, a retrospective review

of the practices of 2 plastic surgeons was performed. Both were in aca-
demic practice with a focus on breast reconstruction, including both
alloplastic and microsurgical autologous techniques. For each surgeon,
a 2-year period was reviewed, consisting of a 1-year period immediately
after the addition of a PA into their practice, and the 1-year period im-
mediately preceding that year. Both surgeons had been in practice for
at least 2 years before the study period.

To determine the impact of PAs, the 1-year period before their
addition into practice (B-PA) was compared with the 1-year period after
their addition into practice (A-PA). Clinical and financial outcomemea-
sures were used to examine their impact in surgery, clinic, and overall.
These measures included operative times, outpatient visit times (new pa-
tient consultations, global follow-up appointments, non–global follow-
up appointments, and preoperative appointments), total relative value
units (T-RVUs), work relative value units (W-RVUs), charges, and pay-
ments. For operative times, primary breast reconstruction with tissue
expanders or abdominal free flaps was chosen for analysis to provide
relatively more standardized procedures for comparison. Outpatient visit
times were acquired through existing departmental quality improvement
databases. The practice model was a one-to-one pairing of a PA with a
plastic surgeon, with 1 PAworking with their assigned plastic surgeon
throughout all of that surgeon's clinical activities. In the clinic, all pa-
tients were seen by the plastic surgeon, with or without a PA. Further-
more, an additional 1-year period beyond the first year involving PAs
was examined to determine when their peak effect occurred.

Frequency datawere compared using the Fisher test orχ2 test, as
appropriate. Continuous data were compared using the Mann-Whitney
U test. All tests were 2-tailed. P values less than 0.05 were considered
significant. All analyseswere performed using SPSS StatisticsVersion 24.

RESULTS
A total of 4141 clinic encounters and 1356 surgical cases were

reviewed. A comparison of the study outcome measures between the
2 study periods, before PA and after PA, is presented in Table 1. Before
the addition of PAs, the annual W-RVUs generated per surgeon were
6428, which is comparable to the median productivity of an academic
plastic surgeon in the United States.12 A significant difference was
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TABLE 1. Clinical and Financial Productivity Before and After the Addition of PAs Into Practice

Plastic Surgeon 1 Plastic Surgeon 2 Average

Before PA After PA Before PA After PA Before PA After PA P
Clinical productivity
T-RVU (annual) 12,229 15,742 13,145 16,014 12,687 15,878
T-RVU (monthly) 1019 1312 1095 1335 1057 1323 <0.001
W-RVU (annual) 6437 7751 6419 7637 6428 7694
W-RVU (monthly) 536 646 535 636 536 641 0.004

Financial productivity
Charges (annual) $2,387,215 $3,383,496 $2,709,277 $3,172,842 $2,548,246 $3,278,169
Charges (monthly) $198,935 $281,958 $225,773 $264,404 $212,354 $273,181 0.001
Payments (annual) $417,127 $595,577 $594,881 $694,599 $506,004 $645,088
Payments (monthly) $34,761 $49,631 $49,573 $57,883 $42,167 $53,757 0.007

Profit with PAversus without (annual)* — $69,709 — ($2644) — $33,533

*Calculated as follows: (increase in surgeon payments associated with employing a PA) + (payments directly attributable to work performed by a PA) – (the cost of
employing a PA).
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observed in T-RVUs (average 1057 vs 1323 per month per surgeon, re-
spectively; P < 0.001) andW-RVUs (average 536 vs 641 per month per
surgeon, respectively; P = 0.004), which both increased over the study
period. Surgery and clinic accounted for 95.1% and 4.9% of RVUs, re-
spectively. The W-RVUs generated by the PAs averaged 15 per month
per PA. A significant difference was also observed in the associated
charges ($212,354 vs $273,181 per month per surgeon, respectively;
P = 0.001) and payments ($42,167 vs $53,757 per month per surgeon,
respectively; P = 0.007), which both increased over the study period as
well. The payments collected by the PAs averaged $1329 per month per
PA, representing approximately 2.5% of that collected by the surgeons.
Overall, the addition of PAs into practice was associated with a positive
effect on both clinical productivity and financial outcomes. Of note, the
relative proportion of primary alloplastic breast reconstruction (43%),
primary autologous breast reconstruction (35%), secondary breast re-
construction procedures (14%), and other plastic surgery procedures
(8%) were similar between the 2 periods (P = 0.80). The collection rate
did not differ between the 2 periods (P = 1.00).

An additional 1-year period beyond the first year involving PAs
was examined to determine when their peak effect on productivity oc-
curred. This 2-year period with PAs was divided into 8 quarters, and
each quarter was compared with the ones immediately preceding and
immediately after it. This revealed a plateau in T-RVUs and W-RVUs
that occurred during the fourth quarter (1447 and 713 per month per
surgeon, respectively), corresponding to 17,364 T-RVUs and 8556
W-RVUs per year per surgeon.

Surgery
Operative times were reviewed for the following types of cases:

unilateral breast reconstruction with tissue expander (n = 199), bilateral
breast reconstruction with tissue expanders (n = 210), unilateral breast
reconstruction with deep inferior epigastric artery perforator (DIEP) flap
(n = 154), and bilateral breast reconstruction with DIEP flaps (n = 169).
No significant differences were identified in the operative times before
versus after the addition of PAs into practice: unilateral breast reconstruc-
tion with tissue expander (75 vs 65 minutes, respectively; P = 0.85), bi-
lateral breast reconstruction with tissue expanders (131 vs 127 minutes,
respectively; P = 1.00), unilateral breast reconstruction with DIEP flap
(531 vs 558 minutes, respectively; P = 1.00), and bilateral breast recon-
struction DIEP flaps (696 versus 667 minutes, respectively; P = 1.00).

Overall, the payments attributable to PA involvement as first as-
sistant in surgery corresponded to 2.5% of the total payments of the
plastic surgeons. When cases involving only a PA were analyzed (ie,
2 www.annalsplasticsurgery.com
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exclusion of cases involving resident physicians where a PA could not
qualify as first assistant), the payments attributable to PA involvement
as first assistant in surgery was higher, but still corresponded to only
5.2% of the payments of the plastic surgeons for that same set of cases.
This figure was lower than expected when compared with the general
rate of reimbursement attributable to PA involvement as first assistant
in surgery, which is approximately 13 cents per 1 dollar, or 13% (ie,
equaling 85% of the 16% that would be payable if a medical doctor
were first assistant).13 Further analysis revealed that this finding was
due in part to the limited number of Current Procedural Terminology
(CPT) codes for which there is typically reimbursement for PA involve-
ment as first assistant in surgery.14When these reimbursableCPT codes
were compared with commonly used breast reconstruction CPT codes,15

only 16 of 32 codes were associated with reimbursement for PA in-
volvement as first assistant in surgery (Table 2).

Clinic
Overall, 4141 clinic encounters were seen by the plastic sur-

geons, of which 1702 (41.1%) and 2439 (58.9%) were seen before
and after the addition of PAs into practice, respectively. A significant
difference was observed in the number of clinic encounters seen per
plastic surgeon (average 67 vs 96 per month, respectively; P < 0.001),
which increased over the study period.

The amount of time required by the plastic surgeons to see pa-
tients independently was compared to that required by the plastic sur-
geons to see patients after they had first been seen by a PA. For all visit
types during the A-PA period, less time was required by the plastic sur-
geon to see patients if they were first seen by a PA: global follow-up
(13 vs 6 minutes, respectively; P = 0.03), non–global follow-up
(20 vs 7 minutes, respectively; P = 0.002), preoperative appointment
(20 vs 9 minutes, respectively; P = 0.02), and consultation (32 vs
30 minutes, respectively; P = 0.76). These time savings translated to
the ability for plastic surgeons to see approximately 9 additional pa-
tients during an 8-hour clinic day.

Cost Analysis
The total expenditure associated with employing a PA (salary

plus all other costs including benefits and insurance) was approximately
$121,500 per year. The addition of a PA into practice resulted in an in-
crease in total charges of $729,923 per year per surgeon and an increase
in total payments of $139,084 per year per surgeon. The amount of pay-
ments directly attributable to work performed by PAs was $15,949 per
© 2017 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 2. Comparison of theMedicare Surgical Assistant Exclusion List With Commonly Performed Breast Reconstruction Procedures14,15

Covered Not Covered

CPT Description CPT Description
1140X Dog ear excision (with 1203X) 11970 Replacement of tissue expander with

permanent prosthesis
11971 Removal of permanent expander injection port only 1203X Dog ear excision (with 1140X)
19342 Implant placement—delayed 14001 Ryan flap
19357 Insertion of tissue expander—immediate or delayed 15600 TRAM delay
19361 Latissimus dorsi—no implant 15777 Implantation of biologic implant (eg, acellular

dermal matrix) for soft tissue reinforcement
19364 Free flap 19328 Implant removal
19366 Reconstruction with local breast tissue after

breast-sparing procedure
19330 Removal of implant material

19367 TRAM—single pedicle 19340 Implant placement—immediate
19368 TRAM—single pedicle with supercharging 19350 Nipple/areola reconstruction
19369 TRAM—bipedicle 19370 Capsulotomy
35246 Vein grafts 19371 Reconstruction of inframammary crease
69990 Use of operating microscope 19380 Revision of reconstructed breast

TRAM indicates transverse rectus abdominis myocutaneous.
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year per PA. Thus, the net financial profit associated with employing a
PAwas approximately $33,533 per year, or $2794 per month, calculated
as follows: (increase in surgeon payments associated with employing a
PA) + (payments directly attributable towork performed by a PA) – (the
cost of employing a PA).
DISCUSSION
Physician assistants are able to perform a wide variety of func-

tions, including completing medical documentation, performing minor
procedures, providing patient care and education, seeing consultations,
serving as surgical first assistants, setting up operating rooms, and tak-
ing call.2,3,10,16–20 Correspondingly, PAs are now employed in virtually
every medical specialty, where it has been observed that they can have a
number of positive effects, including on cost, efficiency, quality, and
safety, as well as the educational experience of residents and the profes-
sional satisfaction of physicians.4,8 Not only has the absolute number of
PAs increased, but also the proportion that has chosen a career in a sur-
gical specialty over primary care.11 As such, their role is likely to continue
to increase in our current health care system, including in plastic surgery.

The analyses performed in this study revealed that the addition
of PAs into practice was associated with a significant increase in the
clinical productivity of the plastic surgeons. This effect appeared to be
primarily due to their impact in the clinic rather than the operating
room; PAs were associated with improvements in the plastic surgeons'
clinic encounter times but not their operative times in surgery. In partic-
ular, when patients were seen by a PA before being seen by the plastic
surgeon, the time needed by the plastic surgeon to see those patients
was significantly shorter. This had a net effect of allowing plastic sur-
geons to see approximately 9 additional patients per clinic day, amounting
to roughly a half day's clinic.

The addition of PAs into practice was also associated with a sig-
nificant increase in the revenue generated by plastic surgeons. However,
only a small fraction of this was composed of the revenue directly gen-
erated by the PAs themselves (ie, resulting from serving as first assistant
in surgery). This appeared to be due in part to the limited number of
types of breast reconstruction procedures for which there is reimburse-
ment for PA involvement as first assistant in surgery, as well as the pres-
ence of a residency training program. Together, our findings indicate
that in an academic breast reconstruction practice, PAs primarily
© 2017 Wolters Kluwer Health, Inc. All rights reserved.
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enhance the efficiency of plastic surgeons, particularly in the
clinic, with downstream clinical and financial gains of an indirect
nature for surgeons.

Our findings are consistent with studies in other specialties that
have found that the employment of PAs results in significant increases
in the revenue-generating potential of physicians, including allowing
physicians to spendmore time in the operating room.3,10,18,21 For exam-
ple, in trauma surgery, PAs have been found to save trauma surgeons an
average of 4 to 5 hours per day by performing duties such as wound
evaluation and treatment, patient transport, and acting as surgical first
assistants.6,19 In orthopedic surgery, PAs were found to save surgeons
815 hours per year as a result of performing functions such as documen-
tation and wound closure.3

In our cost analysis, we found that the financial gains associated
with having a PA offset the cost of their employment, although the net
profit was not substantial when viewed from the perspective of actual
payments. Despite this, we believe that the overall impact of PAs ob-
served in this study, including that on surgeon productivity, supports
their use in an academic breast reconstruction practice, especially when
also considering that their peak effect appeared to be attained within
their first year of practice. In many cases, the employment of PAs
may be a practical option when considering alternatives such as hiring
additional surgeons, who typically require years for their practices to
reach full capacity, as well as a larger amount of unmet patient care
needs upfront. Our findings are consistent with studies that have found
that, although PAs do not always directly cover their own cost in terms
of billing for services they perform, this is made up for in the increased
efficiency they contribute to the system, as has been observed in other
specialties such as family/general medicine and orthopedic surgery.2,21

The practice model used at our institution entails a one-to-one
pairing of a plastic surgeon and a PA, which was intended to maximize
the effectiveness of the PAs. Through this arrangement, PAs would the-
oretically have a better knowledge of the particular preferences of a
given plastic surgeon, as well as of their patients, which might be espe-
cially advantageous in a breast reconstruction practice where patients
typically undergo multiple surgical procedures over time. The continu-
ity of care delivered within a one-to-one practice model may have been
partially responsible for the observation that PAs appeared to contribute
most significantly in the clinic, although based on our study design, we
are unable to comment further.
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While the analyses in this study were performed in the setting
of an academic breast reconstruction practice, our results may have
implications for private breast reconstruction practices as well. In
the clinic, the finding that PAs significantly increase the efficiency
of plastic surgeons, thereby increasing their capacity for surgery, is
likely to be relevant to academic and private breast reconstruction
practices alike. On the other hand, in the operating room, the most
optimal employment of PAs in a private breast reconstruction prac-
tice would most likely depend on a variety of other factors, including
the practice scope (ie, relative proportion of primary alloplastic, pri-
mary autologous, and secondary breast reconstruction procedures),
and whether cases were performed using a single- versus dual-
surgeon approach. Physician assistants are generally able to contribute
more to financial revenue particularly for primary rather than secondary
breast reconstruction procedures (Table 2). In a dual-surgeon model
involving 2 plastic surgeons per case, an approach frequently used in
autologous breast reconstruction, co-surgeon billing may be a more
effective strategy.

One of the limitations of this study is that our analyses apply spe-
cifically to an academic breast reconstruction practice. This was partly
intentional to control as much as possible for the wide array of potential
functions PAs carry out, which can be substantially different depending
on the practice type (eg, breast reconstruction, cosmetic, wound). Some
of our results, such as those related to clinic encounters, may be more
generalizable. However, our other results may not necessarily translate
to other types of practices, and, as such, it may be prudent for centers
to analyze their own practices to develop customized strategies for
how best to integrate PAs. Another limitation is that we were only able
to specifically examine the practices of 2 of our reconstructive breast
surgeons. This aspect of our study was of a historical nature, as the
majority of our reconstructive breast surgeons began their practices
already working with a PA. However, we believe that the 72 months
of data examined in this study may still provide valuable insight into the
impact of PAs. Lastly, there are a number of functions PAs perform that
may increase efficiency or enhance patient care that were not examined,
such as placing orders, completing documentation, and addressing pa-
tient calls, and thus PAs may confer additional value to a plastic surgery
practice that may be less readily measurable and not apparent from
this study.
CONCLUSIONS
In a breast reconstruction practice, PAs enhance the efficiency

of plastic surgeons, particularly in the clinic, with downstream clin-
ical and financial gains of an indirect nature for the surgeons. In contrast,
the revenue directly attributable to PAs is relatively insubstantial. These
findings may be of utility in determining how best to integrate PAs
into practice.
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Copyright © 2017 Wolters Kluwer Health, Inc. Unaut
REFERENCES

1. American Academy of Physician Assistants (AAPA) History. Available at: https://
www.aapa.org/threeColumnLanding.aspx?id=429. Accessed October 14, 2016.

2. Althausen PL, Shannon S, Owens B, et al. Impact of hospital-employed physician
assistants on a level II community-based orthopaedic trauma system. J Orthop
Trauma. 2013;27:e87–e91.

3. Bohm ER, Dunbar M, Pitman D, et al. Experience with physician assistants in a
Canadian arthroplasty program. Can J Surg. 2010;53:103–108.

4. Frieburg C, James T, Ashikaga T, et al. Strategies to accommodate resident work-
hour restrictions: impact on surgical education. J Surg Educ. 2011;68:387–392.

5. Kahn SA, Davis SA, Banes CT, et al. Impact of advanced practice providers (nurse
practitioners and physician assistants) on surgical residents' critical care experi-
ence. J Surg Res. 2015;199:7–12.

6. Kleinpell RM, Ely EW,Grabenkort R. Nurse practitioners and physician assistants
in the intensive care unit: an evidence-based review. Crit Care Med. 2008;36:
2888–2897.

7. Mitchell KA, Spitz A. Use of advance practice providers as part of the urologic
healthcare team. Curr Urol Rep. 2015;16:62.

8. Ross AC, Polansky MN, Parker PA, et al. Understanding the role of physician as-
sistants in oncology. J Oncol Pract. 2010;6:26–30.

9. Thourani VH, Miller JI Jr. Physicians assistants in cardiothoracic surgery: a 30-year
experience in a university center. Ann Thorac Surg. 2006;81:195–199.

10. Chalupa RL, Hooker RS. The education, role, distribution, and compensation of
physician assistants in orthopedic surgery. JAAPA. 2016;29:1–7.

11. Morgan P, Everett CM, Humeniuk KM, et al. Physician assistant specialty choice:
distribution, salaries, and comparison with physicians. JAAPA. 2016;29:46–52.

12. Medical Group Management Association. Physician compensation and produc-
tion survey. Available at: http://www.mgma.com/industry-data/survey-reports/
physician-compensation-and-production-survey. Accessed October 14, 2016.

13. Centers forMedicare andMedicaid Services. Payment ofAssistant at Surgery Ser-
vices. Available at: https://www.cms.gov/Outreach-and-Education/Medicare-
Learning-Network-MLN/MLNMattersArticles/downloads/MM6123.pdf.
Accessed October 14, 2016.

14. Centers for Medicare and Medicaid Services. Physician Fee Schedule. Available at:
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/
PFS-Relative-Value-Files-Items/RVU16A.html. Accessed October 14, 2016.

15. American Society of Plastic Surgeons (ASPS) Plastic Surgery News. CPTCorner:
Breast reconstruction coding continues to evolve. http://www.psenetwork.org/
CPTCorner-detail/breast-reconstruction-coding-continues-to-evolve-2. Accessed
October 14, 2016.

16. Buch KE, Genevese MY, Conigliaro JL, et al. Non-physician practitioners' overall
enhancement to a surgical resident's experience. J Surg Educ. 2008;65:50–53.

17. Duszak R, Walls DG, Wang JM, et al. Expanding roles of nurse practitioners and
physician assistants as providers of nonvascular invasive radiology procedures.
J Am Coll Radiol. 2015;12:284–289.

18. Larson EH, Coerver DA, Wick KH, et al. Physician assistants in orthopedic prac-
tice: a national study. J Allied Health. 2011;40:174–180.

19. Miller W, Riehl E, Napier M, et al. Use of physician assistants as surgery/trauma
house staff at an American College of Surgeons-verified Level II trauma center.
J Trauma. 1998;44:372–376.

20. Ranzenbach EA, Poa L, Puig-Palomar M, et al. The safety and efficacy of physi-
cian assistants as first assistant surgeons in cardiac surgery. JAAPA. 2012;25:52.

21. Cawley JF, Hooker RS. Physician assistants in American medicine: the half-
century mark. Am J Manag Care. 2013;19:e333–e341.
© 2017 Wolters Kluwer Health, Inc. All rights reserved.

horized reproduction of this article is prohibited.

https://www.aapa.org/threeColumnLanding.aspx?id=429
https://www.aapa.org/threeColumnLanding.aspx?id=429
http://www.mgma.com/industry-data/survey-reports/physician-compensation-and-production-survey
http://www.mgma.com/industry-data/survey-reports/physician-compensation-and-production-survey
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNMattersArticles/downloads/MM6123.pdf
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNMattersArticles/downloads/MM6123.pdf
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/PFS-Relative-Value-Files-Items/RVU16A.html
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/PFS-Relative-Value-Files-Items/RVU16A.html
http://www.psenetwork.org/CPTCorner-detail/breast-reconstruction-coding-continues-to-evolve-2
http://www.psenetwork.org/CPTCorner-detail/breast-reconstruction-coding-continues-to-evolve-2
http://www.annalsplasticsurgery.com

