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Abstract

Aims:

The 7001 &d trial demonstrated no significant difference in axillary recurrence rate
or surv1vaglth or without axillary dissection in patients with a positive sentinel node biopsy.
However, Qcontinuing controversy regarding the generalizability of its results, and
axillary dis

n provides additional pathologic staging information that may guide

adjuvant t hus, axillary dissection after positive sentinel node biopsy is being further

S

investigated in amjactively recruiting randomised trial. We elicited patients’ preferences for

U

axillary dissection versus no axillary dissection after positive sentinel node biopsy for early

~

breast can

Methods:

d

Patient, ndergone axillary dissection after positive sentinel node biopsy as part of
breast conserw@@therapy were provided with a validated, self-rated questionnaire. The
questionnaire comprised two trade-off questions to determine the maximum chance of
developinglarm side-effects from axillary dissection to justify the benefit of additional

axillary st ormation. Social, demographic and clinical details were collected.

O

Results:
Ninety-niS;f the 126 eligible patients returned the questionnaire and 76 completed the
trade-oiwnt. The median age of participants was 62 years. The median numbers of
sentinel ar@y nodes removed were 2 and 12, respectively. Forty-seven percent of
participants swelling or tenderness of any severity. Seventy-five percent of
paﬁicipmave axillary dissection even if the chance of arm side-effects like they
had experienced was 100%.

Conclusion:
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Most patients with early breast cancer preferred axillary dissection after positive sentinel

node biopsy for the additional staging information even though there was no survival benefit

from axillaﬁ' section.

N
KeywordsgeAxillary Lymph Node Dissection, Lymph Node Biopsy, Sentinel Lymph Node
Biopsy, PLeference

Introductm

SGWT\ph node biopsy (SLNB) is a safe and effective axillary staging procedure

in the managemamt of patients with clinically node-negative breast cancer. Randomised trials

of SLNB al sus axillary lymph node dissection (ALND) in pathologically node-
negative ﬁhowed that SLNB had lower rates of lymphedema, impaired shoulder
movemenfia sory disturbance (1, 2). Therefore, SLNB alone in node-negative patients
enablesgeli thologic staging of the axilla with reduced risk of morbidity associated
with ALND.

In patients with positive SLNB, the omission of ALND remains controversial. The
American!iollege of Surgeons Oncology Group (ACOSOG) Z0011 randomised controlled

trial of ALQuS no ALND after positive SLNB involving 1-2 nodes in patients with

invasive bre ancer showed no significant difference in 10-year overall survival, disease-
free survi&: local recurrence rates and regional recurrence rates (1-4). The rates of
compliWuding wound infection, axillary seroma and paraesthesiae were
signiﬁcantlyEr with ALND than no ALND. Lymphedema was significantly more
common aft D by subjective reporting but not by arm measurements (5). Although the
study has led to a shift in surgical practice at some institutions, generalizability of its
findings has been questioned. Its accrual did not reach the target sample size; a significant

number of participants were lost to follow-up; and approximately 40% of the patients had
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sentinel nodal micrometastases only with a risk profile that differed from those with nodal
macrometastases (4). Importantly, a subset of patients received protocol-prohibited targeted
nodal radiatj hich might have contributed to the apparent equivalence between the study
arms (6). d

7\ mSLNB-positive patients provides additional pathologic staging and
prognosticamfommation that could influence recommendations for adjuvant radiotherapy and
systemic tgl 8). This knowledge may outweigh the risk of morbidity associated with
ALND fowmive patients, and is often used to justify an ALND. Thus, the role of
ALND fol@ positive SLNB remains highly controversial and is being examined in an
actively recruiting randomised trial (9).

In ing patient preferences into treatment decision-making could improve
treatment on, compliance and clinical outcomes (10). Several studies had provided

valuab evaluating patient preferences regarding breast cancer treatment. A study

showed that ts with early breast cancer required a median 1% improvement in overall
survival to justify adjuvant chemotherapy (11). Another study showed that women who had
had ALNI®judged a median 3% improvement in overall survival and a 1% chance that

ALND nge treatment recommendation sufficient to justify ALND (12).
0 0

To wledge, no study has examined patient preferences for ALND after a

positive SBNB. The aim of this single-institution observational cohort study was to determine

h

patient for ALND versus no further surgical intervention after a positive SLNB.

Patients an ods

ho underwent SLNB and ALND as part of definitive breast-conserving

Aut

therapy for invasive breast cancer 1-60 months prior to accrual were recruited to the study

during routine follow-up visit at the Peter MacCallum Cancer Centre in Melbourne,
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Australia. Patients with recurrent or metastatic breast cancer were excluded. The study was
approved by the Human Research Ethics Committee of the Peter MacCallum Cancer Centre.
Pati ere screened for study eligibility by the Principal Investigator. Upon arrival
at the Canﬁor routine follow-up visit, eligible patients were provided with an
introdu:t m, questionnaire and a reply-paid envelope by the administrative staff. As
stated on the intsgduction letter, consent was implied by the completion of the questionnaire.
Par ts recorded their highest level of education, employment status, marital
status, ho chitime their relatives and/or friends would have available to care for them if
required, @they had any dependents and whether they had any close friends or

relatives w died from cancer. The FACT-B+4 questionnaire was incorporated into the

questionn termine the impact of arm morbidity on patient preferences (13). As

l

subjective measures of lymphedema were shown to have a greater impact on patients’ quality

of life than objective measures of lymphedema, only subjective measures of symptoms were

4

collected in this study (14, 15).
Information on adjuvant therapies were not collected but based on the standards of

care at the institutions involved, the vast majority of participants would have received

adjuvant radiotherapy to the breast. Details on the adjuvant systemic treatments were not

recorded as there is a lack of a clear relationship with lymphedema (16).

h

Th&guestionnaire comprised of two trade-off questions based on standardised,

L

hypoth rios. The questionnaire was adapted from an interview used in earlier

preference studie§)and the written version was validated in a study of preferences for adjuvant

Gl

chemothera atients with early colon cancer (17-19). The introduction to the scenario

outline ose of axillary dissection to obtain accurate staging information, and the

A

implication that this information had on recommendations for adjuvant treatment and

prognostic information. In light of the Z0011 study findings, the questionnaire specifically
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stated that ALND might not result in a survival benefit. The scenario then asked patients to
consider the side-effects that they had experienced from ALND, and choose the maximum

chance of ing those side-effects that they judged acceptable for the benefit of

pi

obtaining rmation. The chance of developing those side-effects was presented to

[
increase fg@m 5% to 100% for the first trade-off question, and 15% to 100% for the second

[

trade-off questiag. Completed questionnaires were collected at the clinic or returned via a

sC

reply-paid
T nglpal Investigator reviewed the medical records and documented the patients’

date of birth, datgof SLNB, ALND, number of sentinel lymph nodes removed, number of

U

sentinel n(&olved, number of axillary nodes removed and number of axillary nodes
involved.
Statisti is

A pr ic sample size of 130 patients was determined that would allow simple

proportions summarising patient preferences to be estimated with a 95% confidence intervals

no wider 1gn + 9%. At an estimated accrual rate of 4 patients per week, it was expected that

the target atients would be achieved in approximately 8 months. All statistical
analyses we rformed in R (version 3.3.2; R Development Core Team 2009) using

h

standard ald validated statistical procedures. Patient demographics, baseline characteristics

L

and tre ils were described using descriptive statistics such as minimum, maximum,

median, mean and standard deviation for quantitative variables. Qualitative variables were

H

described in r form as counts and percentages. Fisher’s exact tests, unpaired t-tests and

Wilcoxon m tests were used to assess whether patient demographic and quality of life

A

factors were associated with patient preference to undergo an ALND. As the majority of the

patients answered that they would agree to an ALND even if the chance of toxicity were
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100%, the acceptable probability of toxicity was dichotomised to 100% versus less than

100%. All of the statistical tests and p-values were two-tailed, and p-values of <0.05 were

considere! ignificant.

Results s

Patient chaxra istics

Fro ay 2014 to 11 February 2016, 126 eligible women were identified and
there wer cipants in the study. Recruitment was slower than expected and was
ceased pri@ target of 130 patients being reached.

Pati racteristics are shown in Tables 1 and 2. The median age of the patients
was 62 ye majority of the patients were married with children. Most patients (92.1%)

had 1-2 pmentinel lymph nodes. ALND yielded no positive axillary nodes in 68.4% of
patientsa= 1-2 positive axillary nodes in 19.7% of patients (n=15).

The r of the individual FACT-B+4 items are listed in Table 3. The mean FACT-
B+4 score (ARM subscale) was 17 with the majority having little or no symptoms. Severe

arm sympf@ms were rare.

Patient erS

Pag;t ;references for ALND after SLNB are summarised in Figures 1 and 2. With a
baselinw side-effects without ALND set at 5% or 15%, 74.6% (n=50) and 75.4%
(n=52) of @nts, respectively preferred ALND even if the chance of side-effects that
they had expgagfced from ALND was 100%. Being married was associated with a higher
rate of ¢ LND even if the chance of side-effects was 100% (p=0.04) (Table 4). The

other demographic and clinical findings were not significantly associated with the patient
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preferences. There was no significant association between the actual side-effects experienced

by patients and their preferences.

e
O
-

To gur lmowledge, this is the first report of patient preferences for the controversial

Discussio

subject of after a positive SLNB involving 1-2 sentinel nodes in women with early
stage breaw. In the preferences questionnaire, participants were told about a

hypothetica! scejrio of a woman who had a positive sentinel lymph node biopsy and was

facing the opti f ALND. They were told that ALND may not improve the life expectancy
but could ﬁng and impact adjuvant therapy decisions. Despite the lack of impact on
survival, fios icipants opted for ALND even if there was a 100% chance that the woman

in the ical scenario would experience the same toxicity that the participants had
experienced %Ear from ALND. We found that the majority of patients would choose to
have ALND for additional staging information which could guide recommendations for
adjuvant rﬂiotherapy and/or systemic therapy even if ALND might not improve survival.
This is de@ fact that 68% of participants had no positive axillary nodes from ALND
and thus, unftk€ly to have benefited directly from ALND. These findings are consistent with
published g;ient ;)references studies on ALND which showed patients were generally
Willingwigniﬁcant risks for small gains (12, 20, 21). In the study by Galper et al,
patients W@LND for early breast cancer required only a median of 1% chance of a
change in tr t recommendation to justify ALND (12).

mo significant association between the FACT+B+4 score and patient
preference for ALND. This finding may be attributed to the small number of patients with

moderate to severe symptoms of lymphedema and hence, inadequate power to find a
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significant association. In addition, although the Z0011 study demonstrated increased
morbidity in patients who had ALND after positive SLNB compared to patients who had
SLNB only results suggested that the patients prioritised the gain of extra staging
informaticm\! D over the risk of increased surgical morbidity (5).

N : .

S‘ugles have shown that there are few predictors of patient preferences for cancer
treatment mn treatment-related benefit and toxicity, experience of the treatment, and
having dep s at home (22). Our finding of marital status as the only factor associated

with patie efgfences for ALND may be due to the small sample size. However, the

S

consistent findingof few predictors for patient preferences across a number of studies

U

suggests tlﬁences are not reliably predicted by patient characteristics but rather, are

inherentlygihdisdnal and dependent on the values, attitudes and circumstances of the patients.
T@hs of our study include the novel data on patient preferences for ALND

after a ND based on their individual assessments of a trade-off between the

morbidity of D versus the benefit of more accurate staging and prognostic information.
We did not include survival as a consideration in the trade-off, which was consistent with
contempoﬂ literature (1-3). The main limitation of the study is the slower than expected
patient ac ter publication of the Z0011 study, the American Society of Clinical
Oncology ines recommended that in general, women with 1-2 positive sentinel lymph

nodes whoshad breast conserving surgery and were planned to have adjuvant whole breast

th

irradiat not undergo ALND (23). As a result, there had been a decline, albeit not a

complete cessatidh, in the number of patients undergoing ALND after positive SLNB at our

U

institution a where, reflecting the ongoing controversy (24, 25). In addition, the study

patients rgone both SLNB and ALND. Thus, their responses to the questionnaires

A

might have been affected by cognitive dissonance reduction and bias in favour of ALND to

view their previous decision to have an ALND in a favourable light (26). The option of
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recruiting patients to the study prior to them making a decision on ALND was considered but

we were concerned that this approach might increase the level of anxiety of the patients.

e

Another opiﬁonsidered was inclusion of patients who had not had an ALND after positive

SLNB. H option of ALND might not have been fully discussed with these
patients g]gn the change in surgical practice at our institution prior to commencement of the

study and alusion could also potentially led to unnecessary anxiety, which would be

unethical.

T 0 ¥ trial demonstrated the non-inferiority of observation compared to ALND
in patients wi 2 positive sentinel nodes from breast cancer. However, it was criticised for
not meetin crual target closing prematurely after recruitment of less than 50% of the
target, wh ight be partly attributed to the lack of equipoise. There was significant

missing ddfa, ding 11% of data on the number of lymph node metastases and 32% of

39

data o e (1, 2). Importantly, generalizability of the study findings has been

questioned. | inction from the broad study eligibility criteria, the majority of patients
randomised had a small (T1), estrogen receptor-positive cancer and approximately 40% of
them had §€ntinel nodal micrometastasis only. In addition, comprehensive radiation treatment

data was med. A subsequent review of a sample of patients with available radiation

treatment owed that half of them received adjuvant high tangential breast radiation and

a further of them received regional nodal irradiation using a third field (4, 6). On the

4

[

basis o reported randomised trial which demonstrated non-inferiority of axillary

radiotherapy conipared to ALND, the impact of radiation treatment protocol non-compliance

Gl

on the Z001 ngs could not be excluded (27). Thus, although Z0011 study has changed

surgical p at many institutions, omission of ALND after a positive SLNB has not been

A

routinely adopted worldwide (28, 29). While the American Society of Clinical Oncology

guidelines recommend omission of ALND in patients with one or two sentinel nodal
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metastases who are treated with whole breast irradiation after breast-conserving surgery, the
European Society for Medical Oncology guidelines have not made this specific
recommeng ion for patients with 1-2 sentinel nodal macrometastases (9, 23, 30).
T ecruiting POSNOC trial aims to address some of the limitations of
 E— _ , , _
70011 stug (9). It recruits patients with 1 or 2 sentinel nodal macrometastases, and
randomisews to axillary treatment (ALND or radiotherapy or no further axillary
treatment).

more definitive data are available, it is particularly important to consider

patient pr on the trade-off between the value of staging and prognostic information

S

derived from D against the risk of its morbidity.

U

Conclusi

an

e study did not achieve full recruitment, the findings suggest that after a
positive SL st patients with early stage breast cancer expressed a preference to accept
the morbidity of ALND as a trade-off for the additional staging information even in the
absence og survival benefit. As the role of ALND in this context remains controversial, it is
vital that eferences on ALND after a positive SLNB are routinely incorporated in

treatment n making.

th

Compliance with ethical standards

Gl
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A
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Research involving human participants The study was approved by the Human Research

Ethics Committee of the Peter MacCallum Cancer Centre and conforms to the principles of

informed

the 1964 :lﬁtion of Helsinki and all subsequent revisions. All persons gave their

ior to their inclusion in the study.
I
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Table 1. Clinical characteristics of patients (n=76)
I
Variable Statistic Results
Age (years)( > Mean (SD) 61 (10)
Median [range] 62 [30-
Highest level["9¥ed@®Cation Less than university or college degree 44 (58%)
s University or college degree 32 (42%)
How would y ibe your employment in the | Employed 50 (66%)
year before gour surgery?
Unemployed 26 (34%)
What is youmtatus? Married 52 (68%)
Not married 24 (32%)
How mu e time would relatives/friends be | Most/All of the time 48 (63%)
available to care u if you needed it during
the time aving radiotherapy? None/Some of the time 28 (37%)
Children (missing n=1) No 7 (9%)
! Yes 68 (91%)
Dependent chi issing n=2) No 58 (78%)
Yes 16 (22%)
Dependent Essing n=2) No 56 (76%)
Yes 18 (24%)
Close friendtr relative who died from cancer No 12 (16%)
(missing n=
Yes 61 (84%)
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Table 2. Pathologic characteristics of patients (n=76)

15

Variable Statistic Results
Number of node Mean (SD) 2.8 (1.5)
removed
H Median [range] 2 [1-7]
L Interquartile range 2-4
Number of w ph nodes Mean (SD) 1.4 (0.7)
involved
Median [range] 1 [0-4]
m Interquartile range 1-2
Number of mph nodes Mean (SD) 12.3 (4.8)
removed
Median [range] 12 [3-25]
! Interquartile range 9-15
Number of axj ph nodes Mean (SD) 0.9 (2.0)
involved
Median [range] 0[0-10]
Interquartile range 0-1

Author M
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Table 3. FACT-B+4 Score (n=76)

16

Variable Statistic Result
One or bothllen or tender (missing n=1) Not at all 40 (53%)
N A little 21 (28%)

L Somewhat 8 (11%)

O Quite a bit 4 (5%)

Very much 2 (3%)
MQOH the operated side is painful (missing n=1) Not at all 52 (69%)
: Alittle 18 (24%)

Somewhat 4 (5%)

! Quite a bit 0 (0%)

Very much 1 (1%)
Wapoo%arm movements on this side Not at all 56 (74%)
2 A little 15 (20%)

Somewhat 3 (4%)

Quite a bit 2 (3%)

s Very much 0 (0%)
My arm on thissside feels numb Not at all 27 (36%)
b A little 27 (36%)
c Somewhat 13 (17%)

Quite a bit 7 (9%)

H Very much 2 (3%)
I have stiffness of miarm on this side Not at all 54 (71%)
A little 16 (21%)

< Somewhat 4 (5%)

Quite a bit 2 (3%)

Very much 0 (0%)
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FACT-B+4 Score (ARM subscale) Mean (SD) 17.0 (2.8)
Median [range] 18 [8-20]
H Interquartile range 15-19
I
Table 4. Al between patient preferences and clinical-pathologic characteristics
‘ ’ Accept ALND for 100% chance of arm side effects
Variable Statistic No Yes p-value
Age (years) g ; Mean (SD) 62 (12) 61 (10) 0.69*
s Median [range]
Number of sentinel lymph Mean (SD) 62 [30-84] 61 [40-84] 0.52%*
nodes remo
Median [range] 3.1(1.7) 2.7(1.4)
Interquartile range 2-4 2-3.5
Number of s€ti ph Mean (SD) 1.4 (0.6) 1.3 (0.5) 0.46**
nodes in
Median [range] 1[1-3] 1 [0-3]
Interquartile range 1-2 1-2
Number of axillary lymph Mean (SD) 12.1 (4.4) 12.6 (5.0) 0.80**
nodes removed
! Median [range] 12.5 [4-20] 12 [3-25]
Interquartile range 9-15 9-15.5
Number of @vph Mean (SD) 0.7 (1.7) 0.7 (1.7) 0.79**
nodes involved
: Median [range] 0 [0-7] 0[0-10]
Interquartile range 0-0.5 0-1
What is the !ghest level of Less than University or 15 (37%) 26 (63%) 0.06%**
education ymmpleted? college degree
University or college degree | 4 (14%) 25 (86%)
Employed 11 (24%) 35 (76%) 0.41%**
Unemployed 8 (33%) 16 (67%)
What is your marital status? Married 10 (20%) 40 (80%) 0.04*%*=*
Not married 9 (45%) 11 (55%)
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How much of the time would Most/All of the time 12 (26%) 35 (75%) 0.78%**
relatives/friends be available to
care for you if you needed it None/Some of the time 7 (30%) 16 (70%)
during th%ere
having radiotherapy?
Do you haveéa dren? No 0 (0%) 5 (100%) 0.32%**
H Yes 18 (28%) 46 (72%)
Do you haeren who | No 14 (26%) 39 (74%) 1.00%**
are dependenggon support?
* s Yes 4 (27%) 11 (73%)
Do you have any people who No 11 (21%) 41 (79%) 0.20%**
are dependefit o@yollt support?
Yes 6 (38%) 10 (63%)
Has a close elative of | No 2 (18%) 9 (82%) 0.71%**
yours died from cangér?
Yes 16 (28%) 41 (72%)
One or both!rms are swollen or | No 9 (24%) 28 (76%) 0.59%**
tender
Yes 10 (31%) 22 (69%)
Movement QEESOH the No 12 (24%) 38 (76%) 0.55%**
operated side 1s painful
Yes 6 (32%) 13 (68%)
I have a poor r; arm No 13 (25%) 39 (75%) 0.55%**
movem is side
Yes 6 (33%) 12 (67%)
My arm on !’s side feels numb | No 7 (28%) 18 (72%) 1.00%**
Yes 12 (27%) 33 (73%)
I have stiffnarm on No 12 (24%) 38 (76%) 0.38***
this side
Yes 7 (35%) 13 (65%)
FACT—L\\/I Mean (SD) 17.0 (2.8) 17.3(2.4) 0.78**
subscale)“
Median [range] 17 [11.25-20] | 18 [11-20]
Interquartile range 14.5-19.5 15.5-19

Unpaired t-test; :
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Figure ” haxmlum acceptable chance of arm side effects from ALND when chance without

ALND is '/
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Figure 2. Maximum acceptable chance of arm side effects from ALND when chance without
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