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OBJECTIVE: The effect of surgery resident participation on
breast cancer recurrence has not been previously reported.
The objectives of this study were to determine if resident
participation was associated with either immediate post-
operative or long-term breast cancer outcomes.

DESIGN: We retrospectively reviewed a prospectively
collected breast center database to identify all patients with
breast cancer undergoing surgery in a single center during a
9-year period ending 1 January 2010. Patients were divided
into 2 groups based on whether surgery residents completed
more than 50% of the critical portions of the case (Resident
group) or not. The outcomes of operation length, reoper-
ative rates, morbidity, and the long-term outcomes of cancer
recurrence were compared by group. Comparisons of
immediate postoperative outcomes were made with
chi-square and Fisher exact tests. Comparisons of operation
length were analyzed by Wilcoxon rank-sum testing.
Survival analyses were calculated using the Kaplan-Meier
method with log-rank comparison. Multivariate analysis
with Cox regression was also performed.

SETTING: The study occurred at a community-based
hospital that has an accredited general surgery training
program.

PARTICIPANTS: In all, 1107 consecutive patients with
stage 0–3 breast cancer undergoing breast cancer operations
were included.

RESULTS: Median age of patients was 64 years (range: 24-
97). Median and longest follow-up were 5.5 and 12.5 years,
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respectively. Initial operation was breast conserving in 796
(72%) and mastectomy in 311 (28%). Of the 1107
patients, 887 (80.1%) had resident participation. The
Resident group was associated with longer operative times.
We identified no differences in operative morbidity, reop-
erations, overall survival, disease-free survival, or local-
regional recurrence in the Resident and No Resident
groups.

CONCLUSIONS: Resident involvement in breast cancer
operations was associated with longer operative times but
did not affect any other perioperative or cancer outcome in
our institution. This information can be used to reassure
program directors, attending surgeons, and patients if they
have questions or concerns about the safety or effectiveness
of cancer surgery when there is surgical resident participa-
tion. ( J Surg 72:1109-1117.JC 2015 Association of Program
Directors in Surgery. Published by Elsevier Inc. All rights
reserved.)
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INTRODUCTION

Surgical resident training has changed dramatically in the
last decade. These changes include but are not limited to
work-hour restrictions, simulation laboratories, and the
“Milestones” project, a methodology for yearly measure-
ment of resident competency.1-3 During this evolution, the
rectors in Surgery. Published by 1931-7204/$30.00
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importance of resident involvement in actual operations
remains constant. Resident competence in the operating
room has historically been determined by operative volume,
diversity of case type, and staff surgeon observations. All are
surrogate measures of performance. There has been an
assumption that so long as residents have completed a
minimally acceptable number and type of cases, they are
technically prepared for graduation and independent surgi-
cal practice. Attestation of adequate technical skills, based
primarily on qualitative narratives supplied by staff sur-
geons, followed by residency program director review is also
necessary. To date, no resident-specific benchmarks for
performance metrics regarding surgical or oncologic out-
comes have been required. Recent changes, such as the
surgical Milestones, were developed to provide a more
objective and graduated assessment of resident perform-
ance.1 Milestones describes specific levels of performance
that must be achieved annually for advancement. It also
requires the resident to track his or her patient outcomes,
emphasizing the importance of life-long self-assessment and
improvement. As resident competency must be established
before graduation, long-term patient outcomes, such as
cancer recurrence after resections, are not a suitable Mile-
stones measurement for competency. Hence, the usual
resident-specific postoperative outcome measurements
under development are largely related to 30-day morbidity
and mortality.2,3

It is intuitive that a patient with breast cancer may
wonder whether resident involvement in the operating
room affects either their immediate complication rate or
their cancer outcome. They may question surgical resident
competency or even the appropriateness of active resident
participation. Key measures of importance to patients are
not restricted to the immediate complications of their
operation. Patients are concerned about cancer recurrence
and other long-term outcomes.4 The primary aim of our
study was to determine whether surgical resident participa-
tion in breast cancer operations was associated with any
difference in these longer term patient outcomes. The
secondary aims were to assess whether the presence of
residents affected the safety or technical proficiency of
operations as measured by postoperative morbidity,
unplanned reoperations, re-excisions after lumpectomy,
number of sentinel and axillary nodes retrieved, length of
operation, and cosmetic outcome.
METHODS

After Gundersen Health System Institutional Review Board
approval of the study protocol, we retrospectively reviewed a
prospectively collected database to identify all patients with
stage 0-III breast cancer undergoing surgery in our medical
center during the 9 years before 1 January, 2010. Patient
subject inclusion was stopped at this time to allow sufficient
1110 Journal of Surgical E
follow-up time for cancer recurrence. All patient informa-
tion in our prospective database was verified with retro-
spective review of paper or electronic medical records.
Patients were excluded from study if they were male,
underwent neoadjuvant therapy, received their initial cancer
treatment elsewhere, or had bilateral synchronous breast
cancer, prior breast cancer, or major flap reconstruction.
Study patients were treated in a 325-bed tertiary-care

nonprofit teaching hospital. The hospital has an associated
general surgical residency program. The structure and
outcomes of breast care and the residency program at this
institution have been previously described.5,6 All breast
cancer operations were performed by 1 of 2 breast surgeons
(J.L./J.M.J.) and were open to resident participation, with
no restrictions based on type or complexity of operation or
resident program year. Owing to competing demands on
resident time, however, not all operations had resident
participation. In the absence of resident participation,
operations were performed by staff surgeons with surgical
assistants.
The degree of resident participation in specific operations

was based on staff surgeon assessment, aided by department
guidelines describing postgraduate year (PGY) of training
and appropriate case types. The resident was designated the
responsible surgeon for a case if the staff surgeon deemed
that the resident had completed more than 50% of the
critical portions of the case. If so, the resident was required
to dictate the operative note. This was an established
department policy during the years of this study. The policy
aided the auditing of resident case number and case type to
ensure adequacy of resident volume and exposure at each
level of training. Attending surgeons and residents were
compliant with this policy. Attending surgical staff were
present for all operations.
Eligible patients were divided into two groups: those

whose operative notes were dictated by surgical residents
(Resident as primary surgeon group), and those whose
operative notes were dictated by staff surgeons (No Resident
as primary surgeon group). The No Resident group included
patients with no resident present and patients with a general
surgery and/or transitional resident present and assisting but
not performing critical elements of the case as determined
by the staff surgeon. Data regarding patient and tumor
characteristics and treatment factors known to influence
cancer outcomes were collected (Table 1). The primary
study outcomes included overall survival (OS), disease-free
survival (DFS), local-regional recurrence (LRR), and ipsi-
lateral breast tumor recurrence (IBTR) in patients who
underwent breast-conserving therapy. Survival analyses were
performed by Kaplan-Meier curves with log-rank tests
stratifying OS, DFS, LRR, and IBTR. Significant results
were further assessed using a multivariate analysis method
(Cox regression), adjusting for other factors, including but
not limited to age, tumor size, stage, lymph node status,
histology, type of anesthesia, and type of operation
ducation � Volume 72/Number 6 � November/December 2015



TABLE 1. Characteristics of Patients With Breast Cancer and Tumor Stratified by Surgical Resident Participation in Operation

Patient Characteristics
No Resident
(n ¼ 260)

Resident
(n ¼ 847)

Total
(N ¼ 1107)

p
Value

Age, years 0.3382
Mean (SD) 63.1 (12.3) 63.5 (13.3) 63.4 (13.2)
Range 29-90 24-97 24-97

Age group, years 0.6698
o40 7 (0.6) 24 (2.2) 31 (2.8)
40-49 34 (3.1) 120 (10.8) 154 (13.9)
50-59 60 (5.4) 189 (17.1) 249 (22.5)
60-69 75 (6.8) 209 (18.9) 284 (25.7)
70þ 84 (7.6) 305 (27.5) 389 (35.1)

Tumor size, mm, mean (SD) 18.2 (13.9) 18.1 (14.8) 18.1 (14.6) 0.2017
Tumor stage 0.2491
Tis 38 (3.4) 112 (10.1) 150 (13.5)
T1 154 (13.9) 549 (49.6) 703 (63.5)
T2 58 (5.2) 157 (14.2) 215 (19.4)
T3/T4 9 (0.8) 27 (2.4) 36 (3.2)
X 0 (0) 2 (0.2) 2 (0.2)
Missing 1 (0.1) 0 (0) 1 (0.1)

Lymph node 0.1312
Positive 51 (4.6) 189 (17.1) 240 (21.7)
Negative 208 (18.8) 658 (59.4) 866 (78.2)
Not sampled 1 (0.1) 0 (0) 1 (0.1)

Stage 0.3462
0 37 (3.3) 113 (10.2) 150 (13.5)
I 135 (12.2) 459 (41.5) 594 (53.7)
II 74 (6.7) 222 (20.1) 296 (26.7)
III 13 (1.2) 53 (4.8) 66 (6)
Missing 1 (0.1) 0 (0) 1 (0.1)

Histology 0.3666
Ductal carcinoma in situ 40 (3.6) 123 (11.1) 163 (14.7)
Invasive ductal carcinoma 51 (4.6) 218 (19.7) 269 (24.3)
Invasive lobular carcinoma 18 (1.6) 60 (5.4) 78 (7.0)
Ductal carcinoma in situ þ other tumor type 149 (13.5) 441 (39.8) 590 (53.3)
Other 2 (0.2) 5 (0.5) 7 (0.7)

Histological grade for invasive 0.1884
I 65 (6.9) 236 (25.2) 301 (32.1)
II 96 (10.3) 343 (36.6) 439 (46.9)
III 55 (5.9) 142 (15.1) 197 (21)

Estrogen receptor 0.2444
Positive 207 (18.7) 707 (63.9) 914 (82.6)
Negative 35 (3.2) 101 (9.1) 136 (12.3)
Not Performed 18 (1.6) 39 (3.5) 57 (5.1)

Progesterone receptor 0.3182
Positive 197 (17.8) 665 (60.0) 862 (77.8)
Negative 45 (4) 143 (12.9) 188 (16.9)
Not performed 18 (1.6) 39 (3.5) 57 (5.1)

All values are number of patients (percent) unless otherwise indicated.
(mastectomy/lumpectomy). Backward elimination method
was used to eliminate insignificant variables at alpha level
of 0.05.
Patient and tumor characteristics and cosmetic outcomes

in the Resident as primary surgeon vs No Resident
as primary surgeon groups and the Senior Resident vs Junior
Resident groups were compared using univariate analysis. For
univariate analysis, we compared categorical variables using
chi-square (or Fisher exact test when expected cell frequencies
are o20%). For continuous variables, we compared medians
using Wilcoxon Rank-Sum and Kruskal-Wallis test. Alpha
Journal of Surgical Education � Volume 72/Number 6 � November
level used in our study was 0.05. For comparisons by PGY of
resident as primary surgeon, the residents were grouped as
“junior residents” (PGY 1-3) and “senior residents” (PGY
4 and 5). Resident association with the secondary study
outcomes of operative morbidity and technical proficiency
was also studied to include length of operation, surgical site
infection, reoperation rates, re-excision rates after initial
lumpectomy for cancer, number of sentinel nodes harvested,
number of axillary nodes excised during full dissections, and
cosmetic outcome. Early cosmetic outcome, within 30 days
of operation, in patients undergoing breast-conserving
/December 2015 1111



surgery by an author was assessed prospectively by breast
specialty registered nurses during a 2-year time period ending
2009 using a 4-point Likert-type scale of “excellent, good,
fair, and poor.” No cosmetic result in the “poor” category
was identified and only 1 patient was in the “fair” category;
hence this patient was placed in a “good-fair” category;
subsequently, comparison of cosmetic outcome by resident
presence was also determined in our analysis. The cosmetic
outcome score assigned by the nurse was based on scar
appearance, volume defects, and symmetry. It was not based
on wound “complications.” The length of operation was
measured in minutes and we reported differences in medians
of the duration of operation length by resident presence and
resident year of training.
RESULTS

In all, 1107 patients met study criteria. Of these, 847 (77%)
were in the Resident group, and 260 (23%) were in the No
Resident group. Excluding “transitional” (nongeneral surgical)
residents rotating through the Department of Surgery, there
were 435 “senior” and 304 “junior” general surgery residents.
Median age was 64 years (range: 24-97 years). Median and
longest follow-up were 5.5 and 12.5 years, respectively.
Patient and tumor characteristics were not significantly
different between groups by univariate analysis (Table 1).
Initial operation was breast conserving in 796 (72%) and
mastectomy in 311 (28%). Although 30-day postoperative
mortality was nil, 42 patients died of breast cancer (crude
mortality 3.8%) during long-term follow-up and 34 (3%)
patients had LRR. Median survival time was not reached.
FIGURE 1. Overall survival a
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OS was better in the No Resident group compared with
the Resident group (Fig. 1), although DFS, LRR, and IBTR
were not significantly different between groups (Figs. 2-4).
The results of a multivariate analysis with Cox regression
adjusted for cofactors (see section Methods), however, showed
that resident involvement was not a significant predictor for
any of the survival outcomes (OS, DFS, LRR, and IBTR).
Secondary study outcomes of postoperative complications

and reoperations for the entire patient cohort are detailed in
Table 2. Two hundred and two (18.3%) of 1107 patients
undergoing lumpectomy or mastectomy in the study under-
went reoperation for any reason, either a complication or an
inadequate margin. One hundred and eighty seven (23.5%)
of 796 lumpectomy patients underwent re-excision for close
or positive margins. There was no difference in re-excision
rate after lumpectomy stratified by resident as the primary
surgeon or by PGY level of resident training. Additional
results and comparisons of early postoperative outcomes to
include measures of technical proficiency by resident as
primary surgeon and by resident level of training are shown,
respectively, in Tables 3 and 4. The initial analysis of all 1107
patients demonstrated 143 (16.9%) of 847 patients with
resident participation and 59 (22.7%) of 260 without
residents (p ¼ 0.034) underwent reoperation for any reason
(operative complication and/or re-excision for margins).
However, in subsequent subanalysis, excluding transitional
residents, no differences in reoperations were identified in
999 patients for the comparison of “No Resident” to
“Junior” to “Senior Resident” groups (Table 4).
There were no significant differences by resident presence

or resident level of training for re-excisions after lumpec-
tomy, surgical site infection, number of sentinel lymph
nd resident involvement.

ducation � Volume 72/Number 6 � November/December 2015



FIGURE 2. Disease-free survival and resident involvment.
nodes harvested, or number of nodes excised during full
axillary dissections. Duration of operation length was longer
when residents participated, but there was no difference in
mean operative time between Junior (151.2 minutes, stand-
ard deviation [SD] 64) and Senior Residents (151.4
minutes, SD 63, p ¼ 0.133).
Nurse assessment of early cosmetic outcome was “excel-

lent” in 125 (80.1%) of 156 patients. Cosmetic outcomes
were “excellent” and “good-fair” in 93 (77.5%) and 27
FIGURE 3. Local-regional recurren

Journal of Surgical Education � Volume 72/Number 6 � November
(22.5%) of 120 patients with “resident” participation and
32 (88.9%) and 4 (11.1%) of 36 patients without resident
participation, respectively, p ¼ 0.133.
DISCUSSION

The literature reporting resident effect on surgical outcomes
is mixed.7-14 The introduction of the National Surgical
ce and resident involvement.

/December 2015 1113



FIGURE 4. Ipsilateral breast tumor recurrence and resident involvement.
Quality Improvement Project (NSQIP) accelerated the
investigation of resident effect on outcomes because NSQIP
included a data field for resident participation.7,9,11-14 Using
NSQIP, Tseng et al.12 reported the morbidity and mortality
stratified by resident involvement for 7 general surgical
operations. In this study, resident participation was asso-
ciated with increased morbidity and duration of operative
times, but with decreased mortality. No patients in this
study had oncologic follow-up. Castleberry et al.9 queried
NSQIP to determine whether resident participation affected
complication rates in patients undergoing complex oncology
operations. They found higher 30-day morbidity, lower
30-day mortality, and better “rescue rates” after complica-
tions in patients with resident involvement. Another
TABLE 2. Early Postoperative Outcomes in 1107 Patients
With Breast Cancer

Outcome
N ¼ 1107
(100%)

All patients, any cause reoperation*
No 905 (86.8)
Yes 202 (18.2)

Any surgical complication causing
unplanned return to OR

No 1101 (99.5)
Yes 6 (0.5)

Unplanned return to OR for bleeding
No 1104 (99.7)
Yes 3 (0.3)

Surgical site infection
No 1073 (96.9)
Yes 34 (3.1)

*Includes re-excisions for margins.

1114 Journal of Surgical E
NSQIP review of general surgical operations by Raval
et al.14 had a similar conclusion. None of these studies
reported on patients undergoing breast operations.
Information regarding the influence of residents assisting

in breast surgery is needed because the volume and type of
complications that occur with breast and axillary operations
are different from those of other general surgical operations.
Breast operations have less immediate postoperative mor-
bidity, and 30-day mortality is almost nil.15,16 In one of the
few reports of resident outcomes and breast surgery, Fischer
et al.17 reviewed the records of patients with macromastia
who underwent reduction mammoplasty. They concluded
that resident participation was associated with increased
morbidity and longer operative times. The PGY of training
was also found to be inversely related to the risk of a surgical
complication.
Resident participation in breast cancer operations,

defined as performing more than 50% of the critical
components of the case, was associated with increased
operative times in our study. However, in contrast to the
Fischer et al. mammoplasty study, we identified no associ-
ation between residents and postoperative morbidity as
measured by surgical site infection and unplanned reopera-
tions for any reason. Our report is similar to others that
document low rates of any early postoperative complications
after breast cancer surgery.15,16 The 30-day any “type”
morbidity rate and combined infection and skin dehiscence
rates after lumpectomy were both less than 2% in a report
using the NSQIP database.16 We also found that potential
surrogate measures of technical proficiency and safety such
as number of lymph nodes excised with a sentinel lymph
node or full axillary dissection, re-excision for margins after
ducation � Volume 72/Number 6 � November/December 2015



TABLE 3. Early Postoperative Outcomes With and Without Resident as Primary Surgeon

Category

Resident,
n ¼ 847
(76.5%)

No Resident,
n ¼ 260
(23.5%)

Total,
n ¼ 1107
(100%) p Value

Reoperation (any type) 143 (16.9) 59 (22.7) 202 (18.3) 0.034
Reoperation (any type) after initial lumpectomy* 134 (22) 53 (28.5) 187 (23.5) 0.066
OR time (mean � SD) 149.6 (�63.1) 136.3 (�73.7) 146.48 (�65.98) o0.001
Sentinel nodes (median) 3 3 3 0.601
Full axillary dissection nodes (median) 16 14.5 16 0.262

*Excludes transitional residents.
lumpectomy, and cosmetic outcomes were not affected by
resident participation. Prior studies of the effect of residents
on re-excision rates have been mixed.18-20 Early postoper-
ative outcomes including re-excisions after breast cancer
operations were not compromised by resident training in
our analyses.
To our knowledge, the relationship between resident

participation in breast cancer operations and long-term
cancer outcomes has not been previously reported. Cancer
outcomes are of such importance to patients that many
patients eligible for unilateral breast-conserving surgery
choose bilateral mastectomy.4 A recent thematic study based
on interviews with newly diagnosed patients with breast
cancer indicates that the fear of cancer recurrence drives the
patient’s decision to undergo more surgery, even after the
patient is informed that less surgery is sufficient.21 Hence, it
is certainly conceivable that patients may also be concerned
about the effect of resident participation on their cancer
outcome. A study by Knifed et al.22 found that surgical
patients were generally “unaware” of the role of surgical
residents. In the absence of data, it can sometimes be
difficult to reassure patients of the safety of resident
participation. In addition, attending surgeons may also
question whether surgical oncologic effectiveness is com-
promised by resident participation. If so, then the
TABLE 4. Early Postoperative Outcome and Resident Level of Train

Category

Jr. Resident
(n ¼ 435)
(43.5%)

Sr. Resid
(n ¼ 30
(30.4%

Reoperation (any type) 71 (16.3) 49 (16.1)
Reoperation (any type) after
initial lumpectomy†

67 (20.3) 48 (23.1)

OR time 151 (�63.5) 151.4 (�62.
SLN (median) 3 2
Full dissection (median) 18 14
Reoperation for non-bleeding
complications

3 (0.7) 0 (0)

Reoperation for bleeding
complications

2 (0.46) 1 (0.33)

SSI‡ 11 (2.5) 12 (4)

SLN, sentinel lymph node.
*Excludes transitional residents.

†Includes only lumpectomy patients (n ¼ 796).
‡Surgical site infection.

Journal of Surgical Education � Volume 72/Number 6 � November
willingness of a surgeon preceptor to allow the resident to
perform key components of the operation may be affected.
We identified no difference in multivariate analysis for

the primary cancer outcomes of OS, DFS, LRR, or in-
breast-tumor-recurrence after lumpectomy stratified by
surgical resident participation in breast cancer operations.
This information can reassure patients, attending surgeons
and program directors who have questions about the safety
and effectiveness of surgical resident participation in breast
cancer operations. We have provided proof of concept that
general surgical residents can be trained without compro-
mising outcomes of patients with breast cancer.
Limitations of our study include its retrospective nature,

lack of randomization, and our inability to precisely
quantify the extent of resident involvement in individual
cases. Validated tools to precisely quantify extent of resident
involvement have not yet been developed. Our method of
assigning patients to the Resident Group was based on a
qualitative assessment by the staff surgeon at case comple-
tion whether the resident performed more than half the
critical components of the operation. Another study limi-
tation is our lack of any objective measurement of patient
anxiety regarding resident participation in their surgical
care. Although we could survey patients now, such data
would be subject to recall bias. Lastly, whether our findings
ing*

ent
4)
)

No Resident
(n ¼ 260)
(26%)

Total
(n ¼ 999)
(100%)

p
Value

59 (22.7) 179 (17.9) 0.066
53 (28.5) 168 (23.2) 0.106

75) 136.3 (�73.77) 146.48 (�65.9) o0.001
3 3 0.549

14.5 16 0.172
2 (0.7) 5 (0.5) 0.391

0 (0) 3 (0.3) 0.793

6 (2.3) 29 (2.9) 0.423

/December 2015 1115



are reproducible in other settings with breast fellowship
programs or residents with different levels or types of
attending staff supervision requires further study.
We routinely provide a “report card” of our breast center

performance to patients with breast cancer before their
operation.23 This report card includes morbidity risks and
other measurements of quality based on internal audits,
serving to aid informed consent and provide transparency.
Our updated report card now includes information regard-
ing surgical residents and their nondetrimental effect on
cancer outcomes.
Future investigations may help determine whether resi-

dent participation in patients’ breast cancer operation
increases patient anxiety—and if so, whether this anxiety
can be alleviated by providing them with the information
described herein. Until then, we hope that the results of our
study would be reassuring to patients.
ACKNOWLEDGMENTS

The authors acknowledge the Norma J. Vinger Center for
Breast Care and the Gundersen Medical Foundation for
financial support and Cathy L. Fischer for editorial
assistance.
REFERENCES

1. The Accreditation Council for Graduate Medical
Education and the American Board of Surgery. The
General Surgery Milestone Project. Updated July 2014.
Available from: Available at: 〈http://acgme.org/acgme
web/Portals/0/PDFs/Milestones/SurgeryMilestones.
pdf〉; Accessed 04.02.15.

2. Sellers MM, Reinke CE, Kreider S, et al. American
College of Surgeons NSQIP: quality in-training ini-
tiative pilot study. J Am Coll Surg. 2013;217
(5):827-832.

3. Kelz RR, Sellers MM, Reinke CE, Medbery RL,
Morris J, Ko C. Quality in-training initiative—a
solution to the need for education in quality improve-
ment: results from a survey of program directors. J Am
Coll Surg. 2013;217(6):1126-1132.

4. Tuttle TM, Burke EE. Surgical decision making for
breast cancer: hitting the sweet spot between paternal-
ism and consumerism. Ann Surg Oncol. 2015;22
(2):351-352.

5. Linebarger JH, Landercasper J, Ellis RL, et al. Core
needle biopsy rate for new cancer diagnosis in an
interdisciplinary breast center: evaluation of quality of
care 2007-2008. Ann Surg. 2012;255(1):38-43.
1116 Journal of Surgical E
6. Cogbill TH, Jarman BT. Rural general surgery train-
ing: the Gundersen Lutheran approach. Surg Clin
North Am. 2009;89(6):1309-1312.

7. Kiran RP, Ahmed Ali U, Coffey JC, Vogel JD, Pokala N,
Fazio VW. Impact of resident participation in surgical
operations on postoperative outcomes: National Surgical
Quality Improvement Program. Ann Surg. 2012;256
(3):469-475.

8. Davis SS Jr, Husain FA, Lin E, Nandipati KC, Perez S,
Sweeney JF. Resident participation in index laparoscopic
general surgical cases: impact of the learning environ-
ment on surgical outcomes. J Am Coll Surg. 2013;216
(1):96-104.

9. Castleberry AW, Clary BM, Migaly J, et al. Resident
education in the era of patient safety: a nationwide
analysis of outcomes and complications in resident-
assisted oncologic surgery. Ann Surg Oncol. 2013;20
(12):3715-3724.

10. Aguilar B, Sheikh F, Pockaj B, Wasif N, Gray R. The
effect of junior residents on surgical quality: a study of
surgical outcomes in breast surgery. Am J Surg.
2011;202(6):654-657 [discussion 657-8].

11. Venkat R, Valdivia PL, Guerrero MA. Resident
participation and postoperative outcomes in adrenal
surgery. J Surg Res. 2014;190(2):559-564.

12. Tseng WH, Jin L, Canter RJ, et al. Surgical resident
involvement is safe for common elective general
surgery procedures. J Am Coll Surg. 2011;213(1):19-
26 [discussion 26-8].

13. Castleberry AW, Clary BM, Migaly J, et al. Resident
education in the era of patient safety: a nationwide
analysis of outcomes and complications in resident-
assisted oncologic surgery. Ann Surg Oncol. 2013;20
(12):3715-3724.

14. Raval MV, Wang X, Cohen ME, et al. The influence
of resident involvement on surgical outcomes. J Am
Coll Surg. 2011;212(5):889-898.

15. Neumayer L, Schifftner TL, Henderson WG, Khuri SF,
El-Tamer M. Breast cancer surgery in Veterans Affairs
and selected university medical centers: results of
the patient safety in surgery study. J Am Coll Surg.
2007;204(6):1235-1241.

16. El-Tamer MB, Ward BM, Schifftner T, Neumayer L,
Khuri S, Henderson W. Morbidity and mortality
following breast cancer surgery in women: national
benchmarks for standards of care. Ann Surg. 2007;245
(5):665-671.

17. Fischer JP, Wes AM, Kovach SJ. The impact of
surgical resident participation in breast reduction
ducation � Volume 72/Number 6 � November/December 2015

http://acgme.org/acgmeweb/Portals/0/PDFs/Milestones/SurgeryMilestones.pdf
http://acgme.org/acgmeweb/Portals/0/PDFs/Milestones/SurgeryMilestones.pdf
http://acgme.org/acgmeweb/Portals/0/PDFs/Milestones/SurgeryMilestones.pdf
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref1
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref1
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref1
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref1
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref2
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref2
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref2
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref2
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref2
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref3
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref3
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref3
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref3
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref4
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref4
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref4
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref4
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref5
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref5
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref5
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref6
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref6
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref6
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref6
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref6
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref7
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref7
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref7
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref7
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref7
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref8
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref8
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref8
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref8
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref8
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref9
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref9
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref9
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref9
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref10
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref10
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref10
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref11
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref11
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref11
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref11
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref12
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref12
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref12
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref12
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref12
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref13
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref13
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref13
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref14
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref14
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref14
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref14
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref14
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref15
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref15
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref15
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref15
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref15
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref16
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref16


surgery—outcome analysis from the 2005-2011 ACS-
NSQIP datasets. J Plast Surg Hand Surg. 2014;48
(5):315-321.

18. Cleffken B, Postelmans J, Olde Damink S, Nap M,
Schreutelkamp I, van der Bijl H. Breast-conserving
therapy for palpable and nonpalpable breast cancer:
can surgical residents do the job irrespective of
experience? World J Surg. 2007;31(9):1731-1736.

19. Aguilar B, Sheikh F, Pockaj B, Wasif N, Gray R. The
effect of junior residents on surgical quality: a study of
surgical outcomes in breast surgery. Am J Surg.
2011;202(6):654-657.

20. Moorthy K, Asopa V, Wiggins E, Callam M. Is the
reexcision rate higher if breast conservation surgery is
Journal of Surgical Education � Volume 72/Number 6 � November
performed by surgical trainees? Am J Surg. 2004;188
(1):45-48.

21. Covelli AM, Baxter NN, Fitch MI, McCready DR,
Wright FC. ‘Taking control of cancer’: understanding
women’s choice for mastectomy. Ann Surg Oncol.
2015;22(2):383-391.

22. Knifed E, July J, Bernstein M. Neurosurgery patients’
feelings about the role of residents in their care:
a qualitative case study. J Neurosurg. 2008;108(2):
287-291.

23. Smith TJ, Landercasper J, Gundrum JD, et al. Peri-
operative quality metrics for one step breast cancer
surgery: a patient-centered approach. J Surg Oncol.
2010;102(1):34-38.
/December 2015 1117

http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref16
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref16
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref16
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref17
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref17
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref17
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref17
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref17
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref18
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref18
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref18
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref18
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref19
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref19
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref19
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref19
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref20
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref20
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref20
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref20
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref21
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref21
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref21
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref21
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref22
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref22
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref22
http://refhub.elsevier.com/S1931-7204(15)00163-4/sbref22

	Are Breast Cancer Outcomes Compromised by General Surgical Resident Participation in the Operation?
	Introduction
	Methods
	Results
	Discussion
	Acknowledgments
	References




