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ABSTRACT

Background. Modern breast surgical oncology incorpo-
rates many aspects of care including preoperative workup,
surgical management, and multidisciplinary collaboration to
achieve favorable oncologic outcomes and high patient satis-
faction. However, there is variability in surgical practice and
outcomes. This review aims to identify modifiable surgeon
factors influencing breast surgery outcomes and provide a
definition of the modern breast surgical oncologist.
Methods. A systematic literature search with additional
backward citation searching was conducted. Studies describ-
ing modifiable surgeon factors with associated breast surgery
outcomes such as rates of breast conservation, sentinel node
biopsy, re-excision, complications, acceptable esthetic out-
come, and disease-free and overall survival were included.
Surgeon factors were categorized for qualitative analysis.
Results. A total of 91 studies met inclusion criteria describ-
ing both modifiable surgeon factor and outcome data. Four
key surgeon factors associated with improved breast surgery
outcomes were identified: surgical volume (45 studies), use
of oncoplastic techniques (41 studies), sub-specialization in
breast surgery or surgical oncology (9 studies), and partici-
pation in professional development activities (5 studies).
Conclusions. On the basis of the literature review, the
modern breast surgical oncologist has a moderate- to high-
volume breast surgery practice, understands the use and
application of oncoplastic breast surgery, engages in addi-
tional training opportunities, maintains memberships in
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relevant societies, and remains up to date on key literature.
Surgeons practicing in breast surgical oncology can target
these modifiable factors for professional development and
quality improvement.

Surgical management of breast cancer has evolved dra-
matically over recent decades.'™ Surgical interventions have
been de-escalated with techniques such as breast conserving
surgery (BCS), oncoplastic breast surgery (OPBS), and sen-
tinel lymph node biopsy (SLNB).>* These developments in
surgical care have been matched with improved neoadjuvant
and adjuvant therapies.>’ Taken together, these advance-
ments have led to improved oncologic and esthetic outcomes
for patients, with decreased morbidity.”

Professional societies and regulatory bodies from across
the world have published quality indicators for breast sur-
gery and minimum quality standards for breast centers.” !
Quality indicators include preoperative workup of breast
cancers, discussion of cases at multidisciplinary tumor
boards, and adherence to guidelines.’ Indicators specific to
surgical care for breast cancer include breast conservation
rates, re-excision rates, and referral for immediate recon-
struction in eligible patients.’ The heterogeneity in quality
indicators across geographic regions, together with the vari-
ability in breast surgical oncology practice, highlight a lack
of consensus in the definition of high-quality care in breast
surgery.

The modern breast surgeon must balance appropriate
management of the underlying pathology with functional
and esthetic outcomes. Many surgeon factors influenc-
ing breast surgery outcomes have been described with the
goal of standardizing the quality of care in breast surgery.
Surgeon practice volume has been linked to improved out-
comes and may be associated with achievement of quality
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care indicators.'>"'® Sub-specialization in surgical oncology
or oncoplastic breast surgery has also been associated with
improved outcomes.'*?! Furthermore, the use of oncoplas-
tic techniques has been shown to provide similar oncologic
outcomes to standard breast conserving surgery, while
extending eligibility for breast conservation and improv-
ing cosmetic outcomes.?>?? This study aims to define the
characteristics of a high-quality modern-day breast surgeon
through a systematic examination of the existing literature
describing modifiable surgeon factors influencing breast
surgery outcomes.

METHODS
Literature Search and Study Selection

This scoping review was conducted according to
PRISMA-ScR guidelines.>* A comprehensive search encom-
passing five databases [OVID Medline, OVID EMBASE,
Cochrane Library (CDSR and Central), PROSPERO,
and SCOPUS] was conducted. Search terms included
“surgeons”, “surgeon characteristics”, “breast cancer”,
“outcomes”. Searches were limited to 1 January 2000-8
November 2021 to capture modern breast surgery practices
(Appendix 1). After duplicates were removed, the search

Identification of studies via databases and registers

)

identified 2315 results (Appendix 1). Two independent
reviewers screened 2315 titles and abstracts (JFR, ANR)
through COVIDENCE software (Veritas Health Innovation,
Melbourne Australia) and disagreements were resolved by
consensus. Full text review was completed for 149 abstracts
and 54 studies met inclusion criteria for the final analysis.
Backward citation searching was conducted for each article,
identifying 127 articles with 37 meeting inclusion criteria

(Fig. 1).
Inclusion and Exclusion Criteria

Articles describing at least one modifiable surgeon factor
influencing breast surgery outcomes were included. Only
full-length articles published in English were included.
Additionally, studies describing institutional factors but not
modifiable surgeon factors were excluded. Articles published
prior to the year 2000 or those describing patient cohorts
treated exclusively prior to the year 2000 were excluded.

Data Extraction and Qualitative Analysis
Outcome measures included: oncologic, esthetic, and

patient-reported outcomes, as well as surgical complications.
All extracted outcome data are represented according to the

Identification of studies via backwards citation searching
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FIG.1 PRSIMA flow diagram for study screening and inclusion;
Source: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann
TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated

guideline for reporting systematic reviews. BMJ 2021;372:n71.
https://doi.org/10.1136/bm;j.n71
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primary statistical analyses reported in the original study.
Only statistically significant findings are presented, unless
otherwise described as a “trend” or as “no difference.” No
additional statistical analyses on previously published data
were completed for this scoping review.

Extracted data were qualitatively analyzed, summarized,
and organized by surgeon factor. Surgeon factors were
grouped into four themes; surgeon volume, use of oncoplas-
tic techniques, fellowship or subspecialty training in surgical
oncology or breast surgery, and participation in professional
development or quality improvement activities. Non-modifi-
able surgeon factors such as surgeon age, gender, and years
in practice were not recorded.

RESULTS
Study Characteristics

A total of 91 studies met inclusion criteria. A variety of
study designs were represented, including surveys (21 stud-
ies), retrospective (56 studies) and prospective cohorts (13
studies), reviews or meta-analyses (3 studies), retrospective
case control (4 studies), and randomized controlled trials (1
study). Six studies utilized more than one methodology (for
example, survey and retrospective cohort). Studies included
patients and surgeons from North America, Europe, Asia,
and South America, with 18 countries represented.

Surgeon factors were categorized into four themes: sur-
geon volume (45 studies), use of oncoplastic techniques/
oncoplastic training (41 studies), fellowship or subspecialty
training in surgical oncology or breast surgery (9 studies),
and participation in professional development and quality
improvement activities (5 studies) (Fig. 2). Nine studies
investigated more than one surgeon factor; in these cases,

FIG. 2 Number of studies 50
reporting surgeon factors by
category 45

40

35

30

25

20

15

Number of Studies Reporting

the data were reported individually. Surgeon factors and
associated outcome measures are summarized in Tables 1,
2,3 and 4.

Surgeon Volume and Proportion of Practice in Breast
Surgery

A total of 45 studies identified surgeon volume as key a
factor impacting outcomes in breast surgery (Table 1). This
was reported as either an interval volume or as a propor-
tion of the surgeon’s practice dedicated to breast surgical
oncology. Among these studies, there was no standardized
definition of a high-volume surgeon.

Seventeen studies examined surgical techniques in rela-
tion to surgical volume. Higher surgical volume was associ-
ated with increased use of BCS'®*~*! and deceased com-
pletion mastectomy rates.>>*? Furthermore, high-volume
surgeons were less likely to routinely use or report use of
axillary lymph node dissection (ALND)***> and were more
likely to use or report use of SLNB,**® with decreased
rates of SLNB failure.*® High-volume surgeons were also
less likely to evaluate the axilla surgically in DCIS cases.*’
Finally, patients of high-volume surgeons were more likely
to be successful in same-day discharge and home recov-
ery and demonstrated decreased incidence of surgical site
infections.*!*?

Regarding local control of disease, higher-volume
surgeons were less likely to obtain positive margins in
one study,15 had lower re-excision rates in seven stud-
ies,131420.3343-45 41q exhibited a trend toward lower re-
excision rates for pathologically negative margins in one
study.*® High-volume surgeons were also more likely to
employ techniques to reduce re-excision rates such as cav-
ity shave margins.!> Finally, one study noted decreased

Surgeon Volume

Professional
Development

Oncoplastics Fellowship Training

Surgeon Factor



J. F. Ryan et al.

4698

‘(611 YO) SIeI X9-3I pasearou|

(Z9°0 Y O) SAeI X2-21 Paseardd
‘surgrew
9SO[D J0J X9-21 Ul 9SBIIOP YIIM
PAIRIOOSSE 10J0B) U0AZINS ON
‘uonyeorqnd aurjopin3g-isod
SOJBI X9-I [[BISAO PIsEaIN
durPpIng 0JSV-0SS
J19)J® I9JURD JSBAIQ JAISBAUL
10J urSrew 9yenbape se rowm
uo yur ou 3doooe 03 A[eyI] QIO
(65°0 MO) syuoned
aAne3ou-apou Aresr3ojoyred
ur NIV JO asn paseardoq

‘ANTV 10}
Kysuadoid pejiodar paseardeq

(S7°0-1%°0 ¥O)
Sunsey onouas Jo asn pasearddq
'S9sBD
[enuue ()] < SWN[OA YIIM SUOST
-Ins 10§ SO JO 9Sh pasearou]

(%9°T8 SnSIdA % //8) 218D

Jo Aypenb [[eroao pue siojesrput

Ayrenb swos yym souerdwod

paseardu] (S0 ¥H) AIfes
-IOW J9OUED JSBAIq PASBAIN(]

'(89°0 YO) SIeI X3-dI PAsLardn
(T6'0

-8L°0 YO) SIeI X0-91 Paseardnd
"(%9°TE SnSIdA %8°GT) suon

-eo1idwos 931s [eo13INS PIseaIdno
's103e21pUI A)ipenb

wos yim douedwods pasearou]
(21°2 d0) K13A00a1 awoy

[NJ$SS2I0NS JO $9JLI PISBAIIU]
‘(F1°0 YO) SWN[OA JJRIPIULIdIUL
SNSIOA SUOAZINS AWN[OA-YSTY

KIOA 10J S3IRI X9-01 PASeAIN(]

QWINJOA u0a3Ins MO

JunjoA uoadins Y3y

qonoeid jsearq uonodoxd YISy

QunjoA uod3dins Y3y

JwnjoA uoa3ins YTy
Qwin[oA uod3ns Joy3IIH

QUINJOA u093Ins MO

QwnjoA uod3dins y3ryg

awnjoA uod3ins y3ryg
awnjoA uod3ins y3ryg

qunjoA uod3ins y3ryg
awnjoA uod3ins y3ryg
QwinjoA uodgns Y3y

QunjoA uod3dins y3ryg

QwinjoA uodgns Y3y

syuoned 868
syuaned 186

suoo3ns ggg syuaned 70197

suoa3ns g€ syuaned gzLe

suoaSms g6/ 1 siuaned 989/
Suod3Ins 9/ ¢

suodgns (zgsiuaened 016¢

siuoned £90°L8

suoddins gg syuaned g8 [
suoddins 1/ syuaned $66¢

suoa3ms /¢¢¢ syuaned 690167
syuaned 196
suoaSins 19¢ syuaned 6y Se

sjuaned 8497

syuaned 776

(gQ) 110y095 aanodsonay

110700 2Andadsonay

(gQ) 10oyoo aandadsonay

KoaIng

(gQ) 110y0o 2andadsonay
KoaIng

AaaIng

MOTADI DIJRWISAS

(39Y) 110402 2Anodsonay
(gQ) 110402 2an02dsorq

110709 2Andadsonoy
(@) 1oyoD 2anoadsonay
(gQ) 110y0o 2andadsonay

(gQ) 10y0o 2andadsonay

110709 2Andadsonay

8mg YWvr
ouQ 34ng uuy

j02uUQ Sing uuy

100uUQ VIAVI

2v) P
100U VIVI

s VIWvr

420UD?) 1SDALG UND)

PIM PPN sSIm
J02UQ) 84ng uuy

aung jjop wy
8mg [y
ISvaLg

3ung jjoJ wy

J02U(Q) SN uuy

910¢
910¢

L10T

L10T

810¢C

810¢

810¢C

810¢

610¢
610¢

610C

610C

0c0¢

10T

1c0¢

57S9BES]

¢1SoUSnH

¢ UBWINYIS

pcMOLIOIA]

AR

ccMOTION

14! _NHNM

"D

,1UBqeL,
prodseorepue]

ppPISIEWZORY]
6UMOID)

£ PIopUIES

. ww:o: A

ey DIsIed

SOWIOJINO PIJRIIOSSY

10108} U033Ing

s3urpuy A9y jo Arewruung

sjuedronred

ugisop Apmig

[euInog

Teox

Joyine ped| Apms

qonoerd A1931ms jsea1q jo uontodord pue owN[oA uodIINS YIIM PIjeIdosse sawoon) | A TIIVL



4699

Surgeon Factors Influencing Breast Surgery ...

'S9Jel X9-21 10} AJI[IqeLIeA
uooZIns-193ur Y31y "surdrewr
aane3au Aresr3ojoyied jo
X9-21 PISBAIOIP PIeMO) Pual],
‘Asdoiq
[BUOISIOXd JO SN Paseardndq
‘uonoadsur urdrew ssois 1s13
-oroyjed aanjeradoenur pue
Ksdoiq doaid jo asn pasearouy
(S1'T¥0) S1DdA
pue (611 YO) 190UBd JAISBAUL
s sjudnied Ul UONONITSUOIAT
QJRIPAWIWI JO SN PISLAIOU]
(80°1
YY) sAel AW0J09)SeUW PISBAIIU]
'Su0d3Ins awnJoA-y3Iy

uey (9¢'T JO) EN'TS wiogrod
0] A[o¥I] 2I0W SUOITINS UIN[OA

-WNIPIA "U03INS JWN[OA-YSIY
s A[9YI] 210w W 7 < siown)

10} SOF (61°T YO) serer
AW0}09)SBW PISLAIOUT YITM
POIBIOOSSE SWIN[OA UOTINS MO
“(LT°T ¥dI) dvex Awoy
-o9)sewr uone[dwod pasearou]
-oonoeld A193

-Ins jsea1q jo agejuaorad pue
QuINJoA IOY3TY Y)IM SU03Ins

J10J gN'TS [EDIUT JO 9SN PaseaIou]

*SQJEI X9-0I Ul dOUAIHIP ON

“(80°T ) SRl X9-01

pasearou] "(99°T YY) Asdoiq
9[paau doaxd jo asn paseardo

"(¥1°7 90) Asdorq
9[paau doaid jo asn pasearou

*Ky1TerIowr oYroads-Iooued-)sealq

JO 9sned-[[e Ul OUAIJIP ON
‘#S°0
W) SIDA 05 $OF ur uone
-N[BAQ AJR[[IXE JO 2SN PISBAIORJ

qunjoA uoa3ins y3ryg

QwnjoA uod3ins y3ryg

qwnjoA uod3dins y3ryg

QWINJOA uoa3Ins MO

QwIN[oA U0d3INg

QuIN[OA u093Ins MO

sonoead jseaiq uonod
-o01d + swnjoa uod3ins Y3y

Jonoeid jseaiq uoniodoid YISy

u0o3INs QWIN[OA MO
awnjoA uod3ins y3ryg

JwnjoA uoa3ins Y3y

awnjoA uod3ins y3ryg

s190ued ()7 siuened 9ozg

SuodzIns z0g

syuaned 7L €Tl

syuaned 667°0¢

suoo3ns g/ syuaned ¢88°6L

sjuaned g1¢8

suoa3ins ¢9g syuaned ¢/
suoa3ins gz¢ syuaned ¢z/9

Su0as
-ms GOtz stuened 7168

suoddins 9zz1 syuened 11472

syuaned g01T

sywaned [66°GE

(gQ) 110y0o 2andadsonay

KoaIng

(gQ) 1oyod 2andadsonay

110709 2A1dxdsonay

(gQ) 110y0o 2andadsonay

(39Y) 110409 2anoadsonay

110409 2Andadsonar + KoaIng
(dQ) 1oyod 2andadsonoy

(gQ) 1oyoo aandadsonay
(dQ) 1oyod 2andadsonoy

KoaIng

(dQ@) 1oyoo 2andadsonoy

VIAVI

IsvaLg

ID2L] S2Y 120UD)) ISDILY

A4 420UD)) [ IDJ UDISY

34ng uuy

DAL $2Y 420UD)) 1SDALG

8mg YWvr
102U 84ng uuy

[ooug un) r

Sang uuy

av) P

100UQ VIVl

(414

Cloc

C10¢

€10¢

£10¢

€102

10T
10T

¥10C

S10c

S10T

S10C

o TTTUEION

0cSOUAOT

| UewIysIoq

0719POY

o NOWIDAON

cB[eduR) ogrewe) a(

og A
gsiedseoropue]

ONSHHDDW
LBSHIE],

6

»W1ZZd

opSEIIO0I0D

SOWIOJINO PIJRIIOSSY

10308} U0a3Ing

s3urpuy A9y jo Arewruung

sjuedronred

ugisop Apmig

[euInog

Teox

Joyine ped| Apms

(ponunuod) [ Aqel,



J. F. Ryan et al.

4700

(9%°0 0O) AN'TV
9jenbape jo 9)e1 paseardeq
‘uowroads
ur sapou ydwAy o] < se pauyap
Koenbape (IN'TV UI 90UISJTP ON
'sarel
(%1°6S SnsIaA %()'87) Aw0109)
-sew uoneidwod pue (%011
SNSIOA 9/ Q1) X9-9I paseaIdo
(801
MO) uononnsuodar 10y A1o3Ins
onserd 0} 19Ja1 03 A[oYI] QIO

(0L ¥90)
GN'IS JO asn payrodar pasearouy

"(81'T 9O)
sjuoned Af1op[e ur uonardwoo
Adexoy) uonjerper paaoxduy

"(6T°T YO) s1uaned

AJ19p[9 ul §O JO asn paseardu]
‘yder3orper pue uone)
-UQLIO UQWIOdS UT SQOUAIJIP
ON 'Sa18I (%L'6T SNSIA %0°LT)
Xo-31 pue (%16 SNSIOA %1°91)
Kynanisod urSrew pasearoo
(%67 €€ SNSIdA %()°LG) surdrewt
aAeys AJ1ABD pue (%009
snsIaA %4718) Asdoiq a[p

-9au doaxd jo asn pasearouy
‘s103e21pUl AJ1TEND

Qwios Y3m douerdwod pasearou]

‘(SN) Qoue

-puane gLAN APjeom jo A
-[1qeqoid paseaIoul pIemo) puaif,

T Ul 9OURIJIP

ON "STD( 0] SIOUIYIP ON

“IOOUBD QAISBAUL JOJ SUOSTINS

swnjoA (SN ¥S°T JO) -e

-Ipawraur pue (SN ‘z€'T JO)
-y31y £q SO JO asn paseardu]

9onoeid jsearq uoniodoxd YISy

qunjoA uod3ins y3ryg

qunjoA uod3dins y3ryg

Qwin[oA uodgns Y3y

qonoed jsearq uonodoxd YISy

QwinjoA uodgns y3ryg

qwnjoA uod3dins y3ryg

QwinjoA uod3ns Y3y

sonoed jsearq uonodoxd yIryg

JwnjoA uoa3dins Y3y

awnjoA uod3ins y3ryg

sjuaned 1¢TH

Su0a3Ins
1 SUOTIBZI[EOO] AIIM (8t

suoa3ins Go¢

Suoa3Ims ¢S

suoagins GGy syuaned 09/°6T

suoa3ns g9 siuaned §9/°9¢

syuoned 68¥

suoo3Ins 969 syuaned 86/‘8T

Suoa3ms /1

syuaned /€1

110409 2Andadso1d

110709 2Andadsonay

Koaing

KoaIng

(gQ) 110y0o aandadsonay

(gQ) 10yoo aandadsonay

110709 2Andadsonay

(gQ) 10yoo 2andadsonay

KoaIng

(39Y) 110409 2anoadsonay

[isvaig

3ung ury

420UD)

[ isvaig

JSUj 422UD) PN [

8mg uuy

3mg [ uv)

j0ouUQ Sing uuy

10044 102UQ [

1sD2Ug

L00T

L00T

L00T

800¢

800¢C

600C

010¢

010C

110¢

C10¢

Lrredsen)

ccloplopmg

o1 UBWISP[Y

o)

o UBWYSISH

o UBWYSISH

¢ SOHAOT]

41 PIORIID

(RS

RN IEE|

SAWOIINO PIAJBId0SSy

10)08] U0a3Ing

sSurpuy A9y jo Arewruung

sjuedronred

ugisop Apmig

[euInog

Teox

Joyine ped| Apms

(ponunuod) [ Aqel,



4701

Surgeon Factors Influencing Breast Surgery ...

Ksdoiq

opou ydwA] [oUNuas gN'7S “[SII 9AR[AI JY ‘ANSISaI §2Y ‘UOISIOX?-0I X2-2y ‘[eLN) PI[[0NU0d paziwopuel 7)Yy ‘@aneradoard doaid ‘oner ppo YO “Yueoyrusis jou gy ‘preoq Jown) Areurdrosipn
-[NW G L@ “9UIINII [8d0] Y7 ‘ONel 9)el 9OUSPIOUI Yyy] ‘ONel pIezey Y ‘MIs Ul BWOUIDIRD [BIOND S7)( ‘@seqeiep g ‘A1o3ins SUIAIosu0d Isealq §g ‘uondassip apou ydwA| Arefjixe gN7V

(T'S1¥0)
NS Jo asn payrodar pasearouf

(%L°0 Sns19A %0°7)
amyiey gN'TS JO 1Bl pasearou]

SO JO 9sN QUIINOI PASEAIIU]

(%809 SNSIA %T'L8) 199
-UBd JSBAIq 2AIseAUT UT Ade1oy

uoneIper + §Og J0J 90UIefoId
'sqjer
uonoNISu0dI AWojov)sew-jsod
pue s9je1 §OF Ul UOTBLIRA
I POJEIOOSSE QWN[OA U0SING
*(S1sATeue 9)e
-LIeAT)[W UO SN ‘9% /€9 SNSIOA
%8°0L) SO JO asn pasealou]
(86'T ¥O) drysuonefor
juenyed—uoa3ins yIm pue (LT
FMO) ss9001d Suryew-uoISIoop
ur uonoeysnes Juaned pasearou]
(891
MO) Sun{ew-uoISIOAp Ul JUS
-9A[OAUT 9[)1] 00) payiodar Jusned

9onoeid jsearq uoniodoxd YISy

QwnjoA Uoa3Ins Mo
awnjoA uod3ins y3ryg

qunjoA uod3dins Y3y

QuIN[OA U0d3INg

sonoeid jsearq uoniodoid ySry

Jonoeid jseaiq uonodoxd ySTg

awnjoA uod3ins y3ryg

Suod3Is g1 S

suoa3ins gg1 syuaned £7¢g
suoa3Ins ¢§

Suoa3Ins G9¢

suoa3ns [1¢ syuaned £/

sjuaned 9801

suoa3ms §1¢ syuaned eS|

suoadns /£ /7 syuaned 1071

KoaIng
(39sqns

1OY) 104od aandadsoig

AaaIng

KoaIng

KoaIng

110409 9A109dso1q

KoaIng

AaaIng

102U S4ng uuy

34ng uuy
120U DG

420UD))

) pap

420UD)

[0ouQ uny

sunoy onps uavd

£00¢

§00¢
§00¢

§00¢

900T

900¢

L00T

L00T

o 19HOd

cctousod

CMNHNM

qr1AoIMeH

sedseyd

ccolem

scKormeHq

SQW0IINO PIAJBId0SSy

10)08) u0a3Ing

s3urpuy A9y jo Arewruung

sjuedronred

ugisop Apmig

[euInog

Teox

Joyine ped| Apms

(ponunuod) [ Aqel,



J. F. Ryan et al.

4702

(SN *9L°0 ¥O) sayel

X9-0I PASeBAINaP PIemO) PUAI],
‘Ade1ay) Juean(pe 0y swn
J0 ‘YT ‘suoneordwos ur oous
-IOJJIp ON] "S9IRI (% /G SNSIoA
%9°'7) Awoodisew uona[dwod
pue (%9°9] SNSIdA %()'8) Xo-aI
PIsBaIdR(] "(UTW §G SNSIOA
urw g9) awm Sunerado 1a3uo|
*SQI02S (()°G/ SNSIA Q' [6)
a3ewr Apoq pue ‘((°G/, SnSIAA
t'€8) Suruonouny [E1008 “(7'¢

SNSIOA 'f) O1OWS0d paAoiduy

"(8L°C 4O) suon
-eo1jduwod Surpad[q pue (%ST'c
SNSIOA %07 €) [[BIAO PISBAIOU]
(66'01-19°€ YO
SnsIoA 8/ JYO) suonedrdwod
SuIpaa[q pue (%+0'¢1-89°S
SNSIOA %07 €) [[BI9A0 PIsEAINJ
'sajel uor
-eoridwos 1o Ayanisod urdrew
UT 9OUSIJJIP ON “SAI0JS Jrjoul
-s00 payrodar-jros juenjed 10yITH
‘suonuaArout doysod ur
92UaI9HIP ON “(87°0 ¥O) suon
-eo1[dwos 9318 [eo13Ins Pasearddq
*suonedI[dwod Ul 90UAIIYIP ON
'S9JRI (%€ 1] SNSIAA %()) Awo)
-o9)sewr uonad[dwod pue (%4 ¢
SNSIAA 9/°/ ) X9-01 PSR
RELITH]
-JNO JTIOWISOD Ul AOUAIYIP ON

*AJ1Te)I0W UT QOUSISHIP ON

(171 O *%9°C SNSIA %8°¢)
Kypiqiowr doysod Apres pesearouy

Sd4dOo

§O4 sns1ea §4dO

S04 snsisa §4dO

Y+ snsIoA S4dO

§O4 sns1ea §4dO

SO49 snsa §4dO

SO49 snsea §4dO

§O4 sns1ea §4dO

SO49 snsea §4dO

suooSns [/ sjuened $66¢

syuaned 0L

sjuoned 668 97T

sjuaned (8

sjuaned 196

sjuaned ¢p¢

syuaned 0¢

syuaned /87601

(gQ) 110402 2an0adsoig

110409 9A1I03dsonay

(gQ) 110402 2an0adsonoy

1DY 2Anoadsoig

(gQ) 110405 aanadsonoy

110700 2A10dsonay

110409 9An0adso1d

(gQ) 110405 aAndadsonoy

j02uQ) 34ng uuy

102U 84ng [ Anzg

S420UD))

A20UD)) ISDILG

3ng [y

3ang £ ZNV

420UD)) ISD2UG UI]D)

DL S 420UD]) JSDILE

610¢

610¢

610¢

610¢

610¢

610¢

020T

020¢

1odseoropue]

¢oUOWIA[A3]

1Azouor

onIsod

£UMOID

BRILILE:

1HOTUN[-BIIDAT[Q 9P

osPIIESUY

SOWIOJINO PIJBIVOSSY

10)08} U0a3INg

s3urpuy A9y Jo Arewruung

sjuedronreq

ugisop Apmg

[euInog

Teax

Apmgs

sonbruyo9) A1031ns 1sea1q onse[doouo Jo asn Ay} YIIM PIJRIdOSSE SoWodNN) 7 A TIVL



4703

Surgeon Factors Influencing Breast Surgery ...

'SO 'S4a T “Aantsod
uISIew ur 9OUAIYIP ON "slouwny
1931 pue 9seasIp aAnIsod-opou

Jo uontodod 1oy3ry 1nq ‘(%¢°¢
SNSIOA %G’/) SOJBI QOUALINIAL
JURISIP PUB (%G SNSIOA %G )
Awoyod)sewr uona[duiod pasearouy SDO4 sns1oa SGJO
's9je1 uonesrjduod pue ‘xo-a1
‘K1antsod urdrew ur QOUAIFIP ON SOg sns1oa SGJO
‘sajel uonedrdwoo
10 X9-9I UI 0UAI_IIP ON (%18
SNSIOA 9]Q) AUIOJNO JNJIWSOD

poo3 payrodar-juenyed paseardoq SOg sns1oa SGJO

'S1SBAIQ JO[[BWS [IIM
sjuoned J0J (S)[ooMm G ¢ SnsSIoA
7°01) YI0M 0] UINJAI 1S
‘syuonyed Jsea1q 105re[ 10§ (Syoom
9°61 SNSIOA $°GT) KNANOE [N 0)
UINjoI I9)SeJ PUB SAI0OS SISAW
-s00 pue a3ewt Apoq paroiduy N + N sns1A SgdO
‘uonounj payrodar ur
QOUQIQYIP ON "UONIBISIIES d1oW
-s00 pajodar-juoned paroidwy degrury T Snsioa SO

'sajel Y] pue

X9-91 paAoidui 10 90UAIIPIP ON SOg sns1oa SGdO
‘AyiTeows pue <y ‘Awo)
-o9)sew uon[dwod x9-a1 ‘A
-A1)1s0d UISIRW UT QOUSIJJIP ON

"UOT)OBJSTIBS OTJAWISOD PASEAIOU]

(SN—-S1'090 S4d0O ¢

[OA9T SL1°0 MO SAdO 1 [9A9T)
sajer Ayanrsod urSIew pasearda

§O4 sns1ea §4dO

S04 snsiva §4dO
*SQJBI X2-0I Ul DUAIYIP ON "SN
nq ‘sajel (%G SNSIAA %)) Awo)
-o9)sew uono[dwods pue (%/°G
snsIoA %/°G1) Aanisod uiSrew
PISBAIOIP pIemo) pual], (skep

'0 SNSIOA ¢'T) SO'T PaseaIdu] SDO4 snsioa SGJO

sjuaned 086

siown) g8 syuened gzg

syuoned g/ ¢

syuanyed /96

sjuanjed (G

o[qeordde JoN

sjuoned /g

siown) ¢g¢ syuened gG¢

sjuoned 107

(4Q) 110405 oanodsonoy

(39Y) 11000 2anp0adsonoy

(4@
110400 9Andadsorar + KoAaIng

(@) 10nU0d 3sed aAnddsoNIY

Koaing

MOTADI JIIRWA)SAS

310402 2Andadsonar + KoAIng

(gQ) 110400 2an0adsonoy

(gq) 10yod aanoadsonay

IsvaLg

100U 34ng [ Ang

109U 34ng [ ang

84ng 124152y ASIU0D2Y SV]J [

uad() qojn) Sing 43su023y 1Sv]d

420UD)) 1SD2LYG

8ung 1sv]g uuy

J02UQ) SN uuy

420UD?) 1SDALG UND)

L10T

L10T

L10T

L10T

L10T

L10T

L10T

810C

810T

IS

o UEWS I

L Le)

1 ITESIOS

5PURUD

ori11Pqdue

IR REINE: |

ocTBIPINIA

golled

SWIOIINO PIAJBID0SSY 103158} Goowﬁ,—m

s3urpuy A9y jo Arewruung

sjuedronreq

uSisop Apmg

[euInog

Teax

Apmgs

(ponunuod) g dqel,



J. F. Ryan et al.

4704

'sqjer

Kyanisod urSrew Ut QOUSIYJIP

ON “(%6°G SnSIoA %8 1) sajel
Awojodsew uone[dwods pasearouy

‘(%1€ SNSIoA 9%,GT) Sajex
Aw0)29)sew Xopul pue (%g¢
SNSIOA %Q]) X9-91 Pasea1dq
"SO pue ‘SAd U1
‘K31anisod urSrew ur QOUAIJIP ON

S$O49 snsa §4dO

Surures], onsedoouQ

S04 snsida §4dO
"9)e1 uor
-eo1dwoo [[BI9A0 UT QOUSIIYIP
oN ‘syuoned 9seqo ur (%1°LT
SNSIoA 9 ¢ ) suonedidwods 10y
K1331ms jeadar pue ‘(01°0 YO)
suoned1dwod Jolew ‘(%41
sns1aA %,8°()) Aderoyy juean(pe
Surkerop suoneordwoo ‘(skep

8¢ SNSIAA ') SOT PaseaIdNNq M+ sns1oa SGdO

SO PUe S UI 90UAIYIP ON  Aw03od)sew snsioa SdO

SO 10 ‘S ‘sorer
Kyanisod urSrewr ur QOUAIYIP ON SO4d sns1oa SGdO
'sojel
uonedI[dwod Ut 90UIIPIP ON SOg sns1oa SGdO
'soje1 uonedrduwod
UL QOUQIQYIP ON "SoIel Xo-01
pue Ayanisod urSrewr pasea1oa( SOd sns1oa SGJO
*soyer uonjedrd
-WO0D 0 X9-31 Ul QOUAIAIP ON
-ore1 Ayianisod urSrew posearddq
(%911 SNSIA %8'Y)
suoneorduwod punom pasearddq

S04 snsea §4dO

Y+ snsIoA S4JO
*SO 10 9OULIINDAI UT DU
~I9JJ1P ON (%11 SNSIA %8'h)
suoneor[dwod punom paseardu]
(%978 SnSI9A %1°86) SO
Pu® (%9°C8 Sns1dA %/°06) SAA

pasoxdw] "(%1°¢] SNSIOA %G L)
QJUALINDAI JUBISIP PISLAIII

S04 snsea §4dO

Y+ snsA S4dO

syuaned 0001

sjuoned 718

sjuoned g/

syuaned g0t
syuoned 6.6

sjuaned 7o¢|

syuaned 7L6°GL

sjuaned g/

sjuaned 001

suonerado 709‘0T siuened 1986

(gQ) 110405 van0adsonoy

110409 9A1I03dsonoy

1013U0d ased ®>ﬁovm—mo.bvﬂm

(gq) 110yod aanodadsonay
(gQ) 101nu0d 3sed aandadsonay

(4Q) 101nU0d 3sed IAnddsonIY
(gQ) 110402 2andadsonoy

110400
aA0adsomar + aanoadsold

110700
aAnadsonar + aanoadsold

(gq) 10yod aanoadsonay

Isvaig  GT10T

j0ouQ Sang uuy  G10T

Sung pay uuy  910¢

8ung 41SU023Y 1SD]d  910T
100U 8ang uuy 910g

j0ouQ 8ang [ang  910T

j0ouQ) 34ng uuy 9107

DIpUJ $22104 paully [ paN  910¢

[02uQ Sang [ uvipu 910¢

j0ouQ) %.\SW uuy 910¢

4, [ISUBI

pumoI)

g PIRIA

z omco L

1g1ZUe107T 3

7 JZua107 3

ocUBYNEYD

Lcuryney)

5 19MED

SOWIOJINO PIJBIVOSSY I010€} uoajng

s3urpuy A9y jo Arewruing

sjuedronreq

uSisop Apmg

[euInof JIeox

Apmgs

(ponunuod) g dqel,



4705

Surgeon Factors Influencing Breast Surgery ...

SO

10 YT Ut 90UAIIIP ON (%S ¥1
SNSIOA %9°Q) )l X0-01 PAsea1dd

'SQI00S ONWSOD

10 ‘SO YT ‘Awiojodisewr uon

-o[duwoo “x9-91 Ul USIDYIP ON

(%1 sns1dA %7) suonesrdwod
10J K1331ns jeadar pasearouy

‘Aderayjowayo
jueAn(pe 0] SW Ul AIUAIJIP ON
‘SO0 YT
U QOURIYIP ON "(%0°ST SnsIoA
9%¢€°01) SOIel X9-91 Paseardo
{1 10 uondJUI PUNOM
ur 90UIQHIP ON “(%6°8T SNSIoA
%t°G) SOJBI Xa-01 PAseaIdd(
‘s1sowsod pue ‘sarsdorq dojsod
Jo 1oquunu ‘AdeIay) uorieIper o}
qwn ‘saJel Xo-2I Ul DUAIIYIP ON
(SN-+2°0
FqO) soye1 Awojodisewr uonard
-wod pue ‘(140 YO) X9-31 (L0
FM0) Ananisod urSrew peseardoq
"(%8°¢ SnsIoA %,6°9) Awo)
-00)sewr uone[dwos pasearouy
(%9 41 SNSIOA %)) Xo-21
"(%9°0C sns1oa 95€°71) Ananisod
uISIew pue ‘(%6°Gg SnsIoA
9%G°GT) suoneorduwod paseardnq
"(%6°T8 SNSIA %G°68) uon
-oeJsnes o1awsod paroxduwy
‘SyIuOW 71 I S9I00S
UOoMoeBSIES 911owWsod pajtodar
juanjed pue uoadins paroiduy
"UoONEN[eAd
juoned UO 9OUAISYIP ON "UON
-BN[BAD (%G8 SNSIAA %6°0S)
Jstreroads pue (979 snsioa
9%8°7T) 9IeMIJOS YIIM SIWOIINO

§O49 sns1ea §4dO

$O4 sns1ea §4dO

S04 snsa §4dO

S04 snsisa §4dO

§O4 sns1ea §4dO

SO49 snsea §4dO

S04 snsea §4dO

§O4 sns1oa §4dO

S04 snsea §4dO

sjuaned 98¢

sjuaned 667

sjuaned 691

sjuoned §97

syuoned /G

sar1adns g syuaned o1

sarradms ggg syened /07

syuaned 6698

syuanjed /0

310400 2AnOadsonay

110409 9A1I03dsonay

(gQ) 110405 oAnodsonoy

110409 9A1ndadso1q

110400 2AnIOadsonay

110705 2A1I0adsonay

110705 2A1I0adsonay

SISA[euy-eloJA

110409 2Aandadsold

109U 34ng [ ng

IsDaLg

109U 84ng [ Ang

420UD)) ISD2IG [

[ isvaig

3ng [y

[ 34ng JoyIsay

8ung 1sv]g UUy

AIUIIISTDIIPIUL L2DUIDIH

710 9o HOARDEYD)
€10C g, [UNOZEN
€10T PRILL
€10C S LiER ils)
€10C polMod
¥10T  Ksyoua],
10T 0oUNSOT
10T 5 URNSOT

PI0T  ogURIN-RIS00Y

ONAWS09  JUS[[9XD,, paroduu] SDO4 snsioa SGJO syuoned 7z 110105 9A1ddsonoy 100uQ 8ng uuy  G10Z gSorues
SOWOIINO PABIVOSSY 10108} U0a3INg
s3urpuy A9y jo Arewruing sjuedronreq uSisop Apmg [eUINOf IB9X Apmgs

(ponunuod) g dqel,



4706

J. F. Ryan et al.

Table 2 (continued)

Study design Participants Summary of key findings

Year Journal

Study

Associated outcomes

Surgeon factor

90 patients OPBS versus BCS Better cosmetic outcomes as rated

Prospective + retrospective

2011 Breast

Veiga®®

by patients and surgeons at 12

months.

cohort

Increased number of postop

OPBS versus BCS

34 patients

Retrospective cohort

2009 Plast Reconstr Surg

Losken'?

biopsies (0.25 versus 0.03 per

follow-up year). No difference in
time to postop mammographic
stability or number of imaging

studies.

OPBS versus BCS Increased average operating time.

74 patients

Prospective cohort

2007 Ann Surg Oncol

Giacalone”

No difference in postop LOS or

margin positivity at 2 mm.

OPBS versus BCS Increased rate of negative margin

60 patients

Prospective cohort

2005 Ann Surg Oncol

Kaur®!

at 2 mm (83.4% versus 56.7%).

BCS breast conserving surgery, DB database, DFS disease-free survival, LD latissimus dorsi, LOS length of stay, LR local recurrence, M + R mastectomy with reconstruction, NS not significant,

OPBS oncoplastic breast surgery, OR odds ratio, OS overall survival, postop postoperative, Re-ex re-excision

breast-cancer-specific mortality for patients of high-volume
surgeons, while another did not identify any differences.!”*’

With respect to other quality indicators, high surgi-
cal volume has also been demonstrated to be associ-
ated with increased completion of radiation therapy after
BCS.!2!17:1848 Higher-volume surgeons were also more likely
to utilize preoperative needle biopsy for diagnosis!>2%4%-5
and intraoperative gross margin assessment by a patholo-
gist.”? Patients of high-volume surgeons were more likely
to undergo immediate reconstruction after mastectomy.!
There was disagreement between studies regarding patient
satisfaction with involvement in decision-making;>** how-
ever, patients described increased satisfaction with the sur-
geon—patient relationship with a high-volume surgeon.>
Finally, surgeons with a higher practice volume were more
likely to agree with published margin guidelines for invasive
breast cancer’* and trended toward increased rates of attend-
ance at multidisciplinary tumor boards.>

Use of Oncoplastic Techniques

The use of oncoplastic techniques is a modifiable surgeon
factor that has been evaluated in 41 studies (Table 2). In the
studies included in this review, the specific oncoplastic tech-
niques were variable between studies. Level I (< 20% vol-
ume excision without skin excision)? and level II (20-50%
volume excision with skin excision or mammoplasty)?
oncoplastic techniques were most commonly described. A
minority of studies included a small percentage of volume
replacement techniques (such as latissimus dorsi miniflaps)
in their data analyses. The use of oncoplastic techniques was
described in comparison to standard BCS and mastectomy
with reconstruction.

A total of 23 studies reported on the oncologic outcomes
associated with OPBS. Regarding local control of disease,
OPBS was associated with decreased margin positivity
rates in six studies’®®! and decreased re-excision rates
in eight studies. 096276 QOther studies have described
OPBS to be equivalent to standard BCS with regards to
margin positivity,®’~”> re-excision rates,*-7:68-70.76-78 apq
local recurrence.%3-6:6%71.787% Three studies demonstrated
decreased completion mastectomy rates in patients under-
going OPBS,%%6263 while two studies reported equivalent
rates.®®’® Two additional studies reported increased rates
of completion mastectomy after OPBS.>%* Time to adju-
vant therapy,®>’7%? disease-free survival,”"~">#! and overall
survival and mortality®>-06-6%71-73.78.79.81 were equivalent
between OPBS and BCS.

Nine studies noted improved esthetic outcomes with
OPBS by patient-reported metrics and/or surgeon eval-
uation,3:63:67.69.82-86 Three studies reported no differ-
ences in cosmetic outcomes between OPBS and stand-
ard BCS.””7887 Only one study reported worse cosmetic
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TABLE 4 Outcomes associated with participation in professional development activities

Study first author Year Journal Study design Participants Summary of key findings
Surgeon factor Associated outcomes
Morrow?? 2018 JAMA Oncol Survey 376 surgeons Case discussion at Decreased reported
MDTB propensity for ALND.
Caudle”® 2017 Ann Surg Oncol Survey 642 surgeons Knowledge of key Increased self-reported
trials use of SLNB post-
neoadjuvant chemo-
therapy (87.4% versus
69.2%).
Landercasper® 2014 Ann Surg Oncol Retrospective cohort 6725 patients 328 Participation in QI Decreased re-ex rates.
(DB) surgeons program Surgeons not partici-
pating in QI program
had higher re-excision
rates (OR 1.24).
Yen? 2014 JAMA Surg Survey + retrospective 1703 patients 863 ASBrS member Increased use of initial
cohort surgeons SLNB (OR 1.98).
SSO member Increased use of initial
SLNB (OR 1.59).
Dual member Increased use of initial
SLNB (OR 3.14).
Meyer”’ 2013 Med Care Retrospective cohort 17,177 patients Community clinical Increased use of SLNB
(DB) oncology program during early adoption
period (OR 2.68).

ALND axillary lymph node dissection, ASBrS American Society of Breast Surgeons, DB database, MDTB multidisciplinary tumor board, OR
odds ratio, QI quality improvement, Re-ex re-excision, SLNB sentinel lymph node biopsy, SSO Society of Surgical Oncology

outcomes with OPBS.”® In this study, tumor size and
specimen resection weights were significantly larger in
the OPBS group.’® In two out of three articles investi-
gating patient-reported functional outcomes,***>8* OPBS
patients had improved postoperative social functioning®?
and faster return to activities.®*

Regarding early postoperative complications, 11
studies demonstrated equivalent’’-38:62-64.67.70.76.88
decreased>®®” complication rates between oncoplastic and
standard BCS. In a minority of studies, OPBS was associ-
ated with increased early postoperative morbidity such as
reoperation,78 wound complications,w’90 seromas,’’ bleed-
ing,”*! and overall 30-day morbidity®® compared with
BCS. With regard to postoperative length of stay follow-
ing OPBS, the data were mixed, with one study showing
increased length of stay and another showing no difference
after OPBS.%%75

Five studies commented on OPBS in comparison to
mastectomy with reconstruction. OPBS had decreased
overall and bleeding complications,”’ decreased wound
complications,’” and improved cosmetic and return to
function scores.®* One study reported decreased rates of
distant recurrence and improved disease-free and overall
survival.”! Specifically in obese patients, those undergoing
OPBS had fewer complications requiring reoperation or
resulting in a delay to adjuvant therapy.”?

Fellowship or Sub-specialization in Surgical Oncology
or Breast Surgery

Nine articles examined outcomes in relation to subspe-
cialty training (Table 3).19721:37:38.49.93-95 patients treated
by a surgical oncologist compared with a general surgeon
were less likely to undergo re-excision,”” more likely to have
BCS'" and SLNB,*"*® and more likely to complete appropri-
ate adjuvant therapy.'® These patients were more likely to
participate in clinical trials, and also had improved disease-
free and overall survival for stage 1-3 disease.!” Notably,
one study reported increased use of preoperative diagnostic
needle biopsy among surgical oncologists compared with
general surgeons for patients treated from 2003 to 2007.2°
In another study, patients of surgical oncologists reported
higher cosmetic satisfaction.?! Finally, specialist breast sur-
geons were more likely to report familiarity with published
guidelines.”

Participation in Professional Development and Quality
Improvement Activities

Surgeon participation in professional development and
quality improvement activities has been demonstrated to
improve breast surgery outcomes (Table 4). For example,
surgeons who regularly attended multidisciplinary tumor
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boards reported decreased propensity for ALND.* Similarly,
surgeons with knowledge of key trials reported increased use
of SLNB.% Additionally, being a member of the American
Society of Breast Surgeons or Society of Surgical Oncology
was associated with increased use of SLNB.*® If a surgeon
was a member of both organizations, the effects on use of
SLNB were additive.*® Participation in a community clinical
oncology program linking community and academic sur-
geons was associated with increased use of SLNB during its
early adoption period in the early 2000s.°” Finally, one study
found breast surgeons participating in any type of quality
improvement program had decreased re-excision rates after
BCS,”® highlighting the importance of continuing education
for the modern-day breast surgeon.

DISCUSSION

Four key surgeon factors associated with improved breast
surgery outcomes were identified: surgeon volume, use of
oncoplastic techniques, additional training in breast surgery
or surgical oncology, and participation in professional devel-
opment and quality improvement activities. Each of these
surgeon factors is modifiable and can be optimized through
continuing education and quality improvement initiatives to
raise the standard of care in breast surgery.

Internationally, quality indicators are being increasingly
measured in breast surgery, and many regions have estab-
lished minimum targets for achievement.”™!! Indicators are
available for the full continuum of breast cancer care from
the initial visit and diagnostic workup, to surgery, adjuvant
therapies, and long-term follow-up.>~'! Quality indicators
are variable between regions and there is documented incon-
sistency in compliance with these standards.>!>%1% Ag a
result, some patients may receive a lower quality of care.

Surgeon-specific quality indicators have been described.
Many of these focus on the quality of the preoperative
workup.®810:1! For example, the use of a minimally inva-
sive biopsy for histologic diagnosis of malignancy prior to
surgery has been cited as a key quality indicator in many
jurisdictions.®®!? Surgeon specialization and higher case
volume have both been associated with increased use
of minimally invasive biopsy preoperatively,!3-20:4%-30:93
Another key quality indicator is the avoidance of surgical
overtreatment.®%!%11 A1l four surgeon factors identified
in this review have been associated with the provision of
guideline-concordant care and avoidance of overtreatment of
disease. Finally, rates of immediate reconstruction after mas-
tectomy have also been noted as an important quality indi-
cator.>!%!! Surgeon volume was associated with improved
outcomes in this domain.’' Surgeon-specific quality indica-
tors such as those described above can be targeted for quality
improvement through education programs and modification

of practice patterns to achieve higher levels of compliance
and standards of care.

There are currently many options available to trainees and
practicing surgeons to advance their education and train-
ing in breast and oncoplastic surgery. These options include
short hands-on or online courses,'!71% meetings held by
professional societies, and formal fellowships.!%~!% Breast
surgery fellowships are available globally in Canada, the
USA, Europe, and Australia and New Zealand. 108 However,
the quality of training received at all fellowship programs
may not be equal.'*®!% To address this issue, the Society of
Surgical Oncology has made efforts to improve the overall
standard of education by establishing educational objectives
within its accredited programs.'%®!% It should be noted that
not all fellowship opportunities include oncoplastic train-
ing. Surgeons wishing to include oncoplastic breast surgery
in their practice should consider this when pursuing and
selecting a fellowship. In addition to formal training, other
educational and professional development opportunities
exist such as membership in relevant professional societies
and participation in multidisciplinary rounds. For surgeons
practicing in rural or regional settings, virtual regional mul-
tidisciplinary rounds and access to initiatives such as com-
munity clinical oncology programs are powerful resources.”’
At this time, there is no clear evidence on how much addi-
tional training is required to see an improvement in surgical
outcomes. Furthermore, it is not feasible for every surgeon
practicing breast surgery to complete a formal fellowship.

While individual surgeon practice factors play an impor-
tant role, it should be recognized that they are not alone in
influencing breast surgery outcomes. Other factors should
also be considered in the development and execution of
quality improvement measures. It has been well docu-
mented in the literature that hospital/institutional factors
play a role in outcomes. Similar to surgeon volume, facil-
ity volume has also been associated with improved surgical
outcomes.'10-112 Additionally, hospital academic affiliation
has been described to improve outcomes.''* Moreover, many
regions have strict accreditation criteria for breast centers
designed to optimize patient outcomes.”’

In this thorough review of the literature, we have iden-
tified four modifiable surgeon factors associated with
improved outcomes in breast surgery. From these factors,
we have developed a definition of the modern breast surgeon
to help guide quality improvement and continuing education
initiatives with the goal of raising the overall standard of
breast surgical care. On the basis of the examined literature,
the modern breast surgeon has a moderate- to high-volume
surgical practice, engages in additional training opportuni-
ties in breast surgery and oncoplastics, maintains member-
ships in relevant societies, and remains up to date on key
literature. Each component of this definition can be targeted
for quality improvement and continuing education.
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This review has both strengths and limitations. This study
has provided a comprehensive review of the existing litera-
ture with a broad search and additional citation searching.
Additionally, this review incorporates data originating from
a wide geographic distribution providing multiple perspec-
tives on the complex concept of expertise in breast surgery.
Finally, the studies and data included were limited tempo-
rally to ensure a more modern context. However, there was
heterogeneity in the definition of a high- versus low-volume
surgeon as well as the definitions of positive and negative
margins among the included studies. There was also varia-
tion in the OPBS techniques employed in studies. This was
likely related to the variations in practice patterns of breast
and general surgeons globally. Additionally, use of OPBS
techniques was used as a surrogate marker for additional
training in oncoplastics for the purpose of this paper. Finally,
the breast surgeon’s practice also encompasses treatment of
benign disease, however, there were no data available in the
literature for surgeon factors influencing outcomes in benign
breast disease.

Further research to better understand the surgeon fac-
tors influencing breast surgery outcomes should include
the development of a clear evidence-based definition of
high- versus low-volume surgeons. We recommend a large
database study be conducted to identify benchmarks for
high-, intermediate-, and low-volume surgeons that can be
used going forward in future studies. As there were limited
data available on the impact of professional development
and quality improvement activities, further exploration to
determine the best options to be used by surgeons would
be beneficial. Finally, studies investigating surgeon factors
and outcomes in benign breast disease would be valuable,
as most breast surgeons also care for patients with benign
disease.
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