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The American Society of Plastic Surgeons 
assembled the Breast Reconstruction Perfor-
mance Measure Development Work Group 

to identify and draft quality measures for the care 
of patients who undergo breast reconstruction. 
The goal of the Work Group was to draft measures 
to improve the quality of care and outcomes for 

breast reconstruction patients. The Work Group 
was tasked with developing measures that reflected 
the most rigorous clinical evidence that addressed 
areas in need of performance improvement. Each 
one of the Breast Reconstruction Measures sup-
ports at least one of the Institute of Medicine’s six 
aims for health care quality improvement (i.e., safe, 
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effective, patient centered, timely, efficient, and 
equitable).1

The goal of the Work Group was to develop per-
formance measures based on processes, structures, 
and outcomes to achieve high-quality care. Desired 
outcomes for breast reconstruction patients include 
reduction of reoperations and revision operations, 
reduction of complications, identification and 
reduction of barriers in access to care, encourage-
ment of a multispecialty approach to breast recon-
struction, promotion of shared decision-making, 
and continuous improvement in quality of life.

Scope and Intended Users
The American Society of Plastic Surgeons 

encourages the use of these measures by plastic sur-
geons and other health care professionals. These 
performance measures can be implemented into 
quality improvement, Continuing Medical Educa-
tion, Maintenance of Certification, and national 
quality reporting programs to facilitate practitioner- 
and system-level quality improvement. Ultimately, 
the use of these measures should support better 
outcomes for breast reconstruction patients. These 
draft measures have been designated for account-
ability, as they are intended to be tested for scientific 
acceptability.

Diversity of Breast Reconstruction Outcomes 
Literature

Breast reconstruction after mastectomy 
encompasses a diverse range of surgical tech-
niques: autologous free or pedicled tissue trans-
fer of fasciocutaneous or musculofasciocutaneous 
flaps from a variety of donor sites including the 
abdomen, back, and legs; autologous fat grafting 
in series; and silicone or saline internal prosthe-
ses, with all of these techniques able to be consid-
ered in immediate, staged with tissue expander, 

or delayed fashion. Further diversity is introduced 
into the field by consideration of unilateral versus 
bilateral reconstructions, revision operations, pos-
sible use of acellular dermal matrix products and 
different implant types, varied neoadjuvant and 
adjuvant oncology treatments, and mastectomy 
techniques such as nipple-sparing procedures. 
Outcomes may be assessed on diverse aspects such 
as preoperative workup and decision-making, 
associated costs, appearance, function, absence of 
complications, and patient report of satisfaction.

Studies generally support the importance of 
breast reconstruction after mastectomy. Atisha et 
al. demonstrated through patient-reported out-
comes that women who underwent autologous 
tissue reconstruction reported the highest breast 
satisfaction, whereas women undergoing mastec-
tomy without reconstruction reported the lowest 
satisfaction.2 Alderman et al., among others, sug-
gest that women who underwent immediate recon-
struction were significantly more satisfied with 
their surgical treatment decision compared with 
those who underwent mastectomy only.3 Other lit-
erature demonstrates that women who underwent 
mastectomy with reconstruction reported better 
quality of life compared with women who under-
went mastectomy only. These outcomes included 
higher satisfaction with breasts, psychosocial well-
being, and sexual well-being.4

Beyond the fairly robust and consistent body 
of literature supporting the validity of breast 
reconstruction in general, the diversity of the 
field is revealed through the diversity of out-
comes reported. Even a review of the most recent 
literature characterizes the difficulty of standard-
ization of expectations in breast reconstruction. 
Wade et al. have noted that bilateral deep infe-
rior epigastric perforator flaps have higher rates 
of complications and flap failure compared with 
unilateral reconstructions in their series of over 
500 flaps.5 Several studies have demonstrated dif-
ferences in reconstruction rates and choices of 
reconstruction types between races and ethnici-
ties.6,7 Berlin et al. have demonstrated racial and 
ethnic variations in clinical and patient-reported 
outcomes in breast reconstruction.8 Pittman et 
al., among others, have demonstrated differences 
in clinical outcomes and complications with use 
of different types of acellular dermal matrices.9,10 
There is no clear consensus on the risk level asso-
ciated with the use of acellular dermal matrix.11

Pirro et al. show differences in patient satisfaction 
with different types of reconstruction.12 Regarding 
timing, Susarla et al. showed that although single-
stage reconstruction (direct-to-implant) is associated 

Disclosure: This quality measure set was funded ex-
clusively by the American Society of Plastic Surgeons; 
no outside commercial funding was received to sup-
port the development of this document. All contribu-
tors and preparers of the measure set, including ASPS 
staff, disclosed all relevant conflicts of interest via an 
online disclosure survey. In accordance with the In-
stitute of Medicine’s recommendations, members with 
a conflict of interest represented less than half of the 
measures Work Group. Stephen M. Becker, M.D., has 
given several talks for Mentor and received compensa-
tion. The remaining authors have no financial infor-
mation to disclose.
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with higher sexual well-being and satisfaction, it is 
more likely to require additional operative revisions 
compared with two-stage prosthetic-based recon-
struction.13 Complications and increased patient age 
at the time of reconstruction may decrease satisfac-
tion. Furthermore, patients with a prophylactic mas-
tectomy are more likely than those with a therapeutic 
mastectomy to be dissatisfied when complications 
arise.14 The body of literature is vast documenting 
potential differences in expectations based on the 
specific details of each reconstruction.

METHODS
American Society of Plastic Surgeons mem-

bers were invited to apply to the Work Group 
by means of Society e-mail and fax communica-
tion. All applicants were required to submit an 
online conflict-of-interest disclosure form for 
membership consideration. Members of the 
American Society of Plastic Surgeons Quality and 
Performance Measurement Committee reviewed 
and selected Work Group members to ensure a 
diverse representation of U.S. regions, practice 
type (i.e., large multispecialty group practice, 
small group practice, solo practice, and academic 
practice), experience in clinical research, and evi-
dence-based medicine expertise. Five stakeholder 
organizations, including the American Society of 
Breast Surgeons, the American College of Radiol-
ogy, the American Society of Clinical Oncology, 
Susan G. Komen for the Cure, and the Ameri-
can Board of Plastic Surgery were also invited 
to participate in the measure-development pro-
cess. Each organization nominated one member 
from their respective organization to serve on the 
Work Group.

The technical specifications drafted for this 
performance measurement set were drafted as 
registry specifications, because many American 
Society of Plastic Surgeons members are in solo 
and small group practices and have not yet imple-
mented electronic health records. Electronic 
health record specifications may be added after 
confirmation of the inclusion of these measures.

For performance measure exceptions, the 
American Society of Plastic Surgeons uses the 
American Medical Association Physician Consor-
tium for Performance Improvement exception 
criteria, which are divided by medical, patient, 
and system reasons.15

Other Potential Measures
The Breast Reconstruction Performance 

Measure Development Work Group considered 

developing several additional measures for this 
patient population. The draft measures that were 
not fully developed are included below.

Capsular Contracture
This measure was originally in the draft mea-

sures document. It measured rates of capsular 
contracture in breast reconstruction by means 
of expander or implant in patients who present 
with capsular contracture for which medical and/
or surgical intervention is recommended within 
12 months of the primary breast reconstruction 
procedure. The measure was removed from this 
current measure set because there is not clear 
evidence that providers can prevent capsular 
contracture.

Shared Decision-Making
This draft measure focused on inform-

ing patients of specific risks and was excluded 
because a discussion of risks and benefits would 
be included in the informed consent process.

Care Coordination
The care coordination measure would have 

focused on highlighting the importance of a mul-
tidisciplinary team coordinating patient care. The 
Work Group came to consensus that this would 
be an alternate measure if one of the prioritized 
measures was not feasible.

Risk Assessment
The Work Group was unable to achieve con-

sensus on a validated risk assessment tool to be 
used in this measure.

Reconstruction Options
This draft measure would have focused on 

promoting access to care in the rural environ-
ment. This would have been operationalized 
by using zip codes. The draft measure could 
not be created because data collection was not 
feasible.

Treatment Planning
This measure would have encouraged opera-

tions to be completed in a specific amount of 
time, but Work Group members did not reach 
consensus on an optimal surgical time.

Direct-to-Implant Reconstruction
The Work Group concluded that direct-to-

implant reconstruction is not always appropriate 
and there is a question of how large the gap in 
care may be.
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Functional Status
The Work Group was unable to achieve con-

sensus on a validated functional status tool to be 
used in this measure.

Cost of Care
 Staff referred the Work Group to the recently 

endorsed National Quality Forum Cost Measure 
and suggested not creating a new cost measure 
unless it could be harmonized.

Clinical Evidence Base
Performance measure development is a part 

of the American Society of Plastic Surgeons Evi-
dence-Based Medicine Initiative. Ideally, clinical 
practice guidelines serve as the foundation for the 
development of performance measures. However, 
systematic literature reviews and individual publica-
tions also support the Breast Reconstruction Per-
formance Measures. A number of clinical practice 
guidelines have been developed for the treatment of 
postmastectomy breast cancer patients. These pro-
vide recommendations for the treatment and man-
agement of the phases of treatment for this patient 
population. The Work Group also used data from 
the American Society of Plastic Surgeons Tracking 
Operations and Outcomes for Plastic Surgeons data-
base for the 2014 year. (See Appendix, Supplemen-
tal Digital Content 1, which show the 2014 Tracking 
Operations and Outcomes for Plastic Surgeons 
complications data on implant-based breast recon-
struction procedures. CPT, Current Procedural 
Terminology; DVT, deep venous thrombosis, http://
links.lww.com/PRS/C430. See Appendix, Supplemen-
tal Digital Content 2, which shows the 2014 Track-
ing Operations and Outcomes for Plastic Surgeons 
complications data on autologous breast reconstruc-
tion procedures. CPT, Current Procedural Termi-
nology; DVT, deep venous thrombosis, http://links.
lww.com/PRS/C431.) The Tracking Operations and 
Outcomes for Plastic Surgeons is a national database 
that tracks plastic surgery procedures and outcomes. 
Clinical practice guidelines from the following orga-
nizations were reviewed during the measure-devel-
opment process: the American Society of Plastic 
Surgeons,16 the American College of Radiology,17 
and the National Comprehensive Cancer Network.18

QUALITY MEASURES

Breast Reconstruction: Return to the Operating 
Room

Description
This group consisted of female patients 

aged 18 years and older who underwent breast 

reconstruction and had an unplanned second 
operation on the reconstruction site within 60 days 
of the primary breast reconstruction procedure.

Exclusions and Exceptions
There were no exclusions and no exceptions.

Supporting Evidence, Rationale, and 
Opportunities for Improvement

From 2007 to 2011, the number of new cases 
of breast cancer was 124.6 per 100,000 women per 
year (based on cases and deaths). The number 
of deaths was 22.2 per 100,000 women per year. 
These rates are age-adjusted. Approximately 12.3 
percent of women will be diagnosed with breast 
cancer at some point during their lifetime, based 
on 2009 to 2011 data. In 2011, there were an esti-
mated 2,899,726 women living with breast can-
cer in the United States.19 Increasing numbers of 
these patients are undergoing breast reconstruc-
tion, with 109,256 undergoing a reconstructive 
procedure in 2016 based on American Society of 
Plastic Surgeons statistics.20 Therefore, the popu-
lation chosen for the measure is sizable.

Complications requiring return to the operating 
room were chosen as an outcomes measure based on 
the presumed burden when these occur. For exam-
ple, one type of complication, surgical-site infection, 
contributes to extended hospital stays and increased 
health care costs. In addition, surgical-site infections 
can compromise the outcome of reconstruction 
and may result in decreased patient satisfaction.21 
The infection rates in implant-based reconstruction 
vary from 5.1 to 28 percent. Risk factors for infection 
include the following: presence of cellulitis, inpa-
tient procedures, irradiation, contralateral breast 
surgery, breast size, tobacco use, obesity, patient age 
older than 65 years, and the use of acellular dermal 
matrix. Clinical manifestations of infection include 
erythema, swelling, fever, and the presence of patho-
gens through periprosthetic culturing.22

The measure was designed to more globally 
encompass potential complications known to 
occur after breast reconstruction, rather than 
to focus solely on any one type of complication. 
The following defines complications in the ref-
erenced clinical guideline recommendation: 
“Complications, although not limited to, most 
commonly include the following: infection, 
hematoma, seroma, wound dehiscence, skin flap 
necrosis, expander/implant loss, malposition, 
expander/implant deflation, capsular contrac-
tion, hypertrophic or keloid scarring, and venous 
thromboembolism disease” (Level II Evidence, 
Recommendation Grade: B).16

http://links.lww.com/PRS/C430
http://links.lww.com/PRS/C430
http://links.lww.com/PRS/C431
http://links.lww.com/PRS/C431
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Given current limitations in defining, track-
ing, and recording mild manifestations of com-
plications, the measure was defined to include 
complications requiring return to the operating 
room. The complexity of tracking and attribut-
ing complications is summarized in the following 
statement, taken verbatim from the referenced 
clinical guideline recommendation: “Evidence is 
varied and conflicting on the association between 
postoperative complications and the timing of 
postmastectomy expander/implant breast recon-
struction and is often confounded by the use of 
radiation. The inconsistent research findings 

and a lack of evidence should alert physicians to 
evaluate each case individually” (Level II, III, IV 
Evidence, Recommendation Grade: C).16 There-
fore, effort was directed toward development of 
clear measure language that would be able to be 
consistently understood and used.

Breast Reconstruction: Flap Loss
Description
This group consisted of female patients aged 

18 years and older who underwent breast recon-
struction by means of autologous reconstruction 
(not including latissimus flap) with or without a 

Table 1. Specifications: Return to the Operating 
Room*†

Numerator Patients who have an unplanned 
second operation on the recon-
struction site within 60 days of 
the primary breast reconstruc-
tion procedure.

 Definitions:
 Unplanned second opera-

tion: For the purposes of this 
measure, an unplanned second 
operation may include revi-
sions, corrective surgery, and/
or surgery due to complica-
tions of the primary breast 
procedure.

 Captured by workflow within the 
ASPS QCDR.

Denominator All female patients aged 18 yr 
and older who had breast 
reconstruction

 Female
 and
 Age ≥ 18 yr
 and
 CPT and HCPCS code for 

encounter:
 19357, 19357–50, 19340, 19340-

50,19342, 19342–50, 19361, 
19361-50, 19364, 19364–50, 
19367, 19367–50, 19368, 
19368–50, 19369, 19369–50, 
S2068

Denominator exclusions None
Denominator exceptions None
Measure purpose Accountability
Type of measure Intermediate outcome
Level of measurement Physician level
Care setting Ambulatory
 Inpatient
Data source Clinical data registry
ASPS, American Society of Plastic Surgeons; QCDR, Qualified Clini-
cal Data Registry; CPT, Current Procedural Terminology; HCPCS, 
Healthcare Common Procedure Coding System.
*American Society of Plastic Surgeons 5: Measure Specifications—
Breast Reconstruction: Return to Operating Room
†Measure description: Percentage of female patients aged 18 years 
and older who underwent breast reconstruction who have an 
unplanned second operation on the reconstruction site within 60 
days of the primary breast reconstruction procedure.

Table 2. Specifications: Flap Loss*†

Numerator Patients who present with flap loss 
within 30 days of the primary 
breast reconstruction proce-
dure.

 Definition:
 Flap loss: For the purposes of this 

measure, flap loss is a loss of tis-
sue due to infection or vascular 
compromise, requiring removal 
of the tissue flap. Total flap loss 
is greater than 90% of a flap. 
Partial flap loss is less <10–90% 
of a flap.

 Captured by workflow within the 
ASPS QCDR.

Denominator All female patients aged 18 yr 
and older who had breast 
reconstruction by means of 
autologous reconstruction (not 
including latissimus flap) with 
or without a tissue expander or 
implant

 Female
 and
 Age ≥ 18 yr
 and
 CPT and HCPCS code for  

encounter:
 19340, 19340–50, 19364, 19364– 

50, 19367, 19367–50, 19368, 
19368–50, 19369, 19369–50, 
S2068

Denominator exclusions None
Denominator exceptions None
Measure purpose Accountability
Type of measure Outcome
Level of measurement Physician level
Care setting Ambulatory
 Inpatient
Data source Clinical data registry
CPT, Current Procedural Terminology; HCPCS, Healthcare Com-
mon Procedure Coding System.
*American Society of Plastic Surgeons 6: Specifications—Breast 
Reconstruction: Flap Loss
†Measure description: Percentage of female patients aged 18 years 
and older who underwent breast reconstruction by means of autolo-
gous reconstruction (not including latissimus flap) with or without a 
tissue expander or implant who present with flap loss within 30 days 
of the primary breast reconstruction procedure.
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tissue expander or implant who present with flap 
loss within 30 days of the primary breast recon-
struction procedure.

Exclusions and Exceptions
There were no exclusions and no exceptions.

Supporting Evidence, Rationale, and 
Opportunities for Improvement

From 2007 to 2011, the number of new cases 
of breast cancer was 124.6 per 100,000 women per 
year (based on cases and deaths). The number 
of deaths was 22.2 per 100,000 women per year. 
These rates are age-adjusted. Approximately 12.3 
percent of women will be diagnosed with breast 
cancer at some point during their lifetime, based 
on 2009 to 2011 data. In 2011, there were an esti-
mated 2,899,726 women living with breast can-
cer in the United States.19 Increasing numbers of 
these patients are undergoing breast reconstruc-
tion, with 109,256 undergoing a reconstructive 
procedure in 2016 based on American Society of 
Plastic Surgeons statistics, with 20,650 of those 
being autologous reconstructions.20 Therefore, 
the population chosen for the measure is sizable.

Flap loss is well-established as a significant com-
plication endpoint. In general, rates are low, but the 
morbidity associated with this complication is high. 
A variety of literature explores potential factors that 
may impact this. Myriad factors have been assessed 
for impact on flap viability, and a few include uni-
lateral versus bilateral reconstructions,5 tamoxifen 
use,23 operative factors such as blood loss and length 
of surgery,24 and flap characteristics.25,26 However, 
much accepted variability in practice exists, as con-
sistent findings with high levels of evidence are rare.

The 30-day time point was chosen based on the 
generally held belief among Work Group mem-
bers that nonviable tissue occurring as a result 
of the flap surgery would fully manifest within 30 
days postoperatively. Flap loss has been left to the 
practitioner to define, as data are lacking regard-
ing clinical significance associated with percent-
ages of nonviable transferred tissue. It is hoped 
that use of this measure over time will facilitate 
data collection and analysis that may continue the 
current literature trends that attempt to improve 
recommendations that can guide physicians in 
practice choices that may improve outcomes.

Michele A. Manahan, M.D.
Department of Plastic Surgery

Johns Hopkins University School of Medicine
601 North Caroline Street, 8th floor

Baltimore, Md 21287
mmanahan@jhmi.edu
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