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Research Questions

1. What is the clinical effectiveness of preoperative seed placement for patients
undergoing surgery for breast cancer?

2. What is the cost-effectiveness of preoperative seed placement for patients undergoing
surgery for breast cancer?

3. What are the evidence-based guidelines regarding methods of preoperative tumor
localization for patient undergoing surgery for breast cancer?

Key Findings

Three systematic review and meta-analyses, two randomizd controlled trials, eleven non-
randomized studies, and one economic evaluation were identified regarding preoperative
seed placement for breast cancer surgery. No relevant evidence-based guidelines were
identified.

Methods

A limited literature search was conducted on key resources including PubMed, The
Cochrane Library, University of York Centre for Reviews and Dissemination (CRD)
databases, Canadian and major international health technology agencies, as well as a
focused Internet search. For questions #1 and #2, no methodological filters were applied to
limit retrieval by study type. A Guidelines filter was applied to question #3 to limit the
retrieval by study type. Where possible, retrieval was limited to the human population. The
search was also limited to English language documents published between January 1,
2014 and March 20, 2019. Internet links were provided, where available.

Selection Criteria

One reviewer screened citations and selected studies based on the inclusion criteria
presented in Table 1.
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Table 1: Selection Criteria

Population ‘ Adults undergoing surgery for breast cancer

Intervention Preoperative placement of radioactive seeds for tumor localization

Comparator Q1,2: Preoperative placement of wire for tumor localization
Q3: No comparator

Outcomes Q1: Clinical effectiveness (e.g., tumor delineation, outcome margins, quality of specimen removed)
Q2: Cost-effectiveness
Q3: Guidelines

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized trials, economic evaluations, evidence-based guidelines

Results

Rapid Response reports are organized so that the higher quality evidence is presented
first. Therefore, health technology assessment reports, systematic reviews, and meta-
analyses are presented first. These are followed by randomized controlled trials, non-
randomized studies, economic evaluations, and evidence-based guidelines.

Three systematic review and meta-analyses, two randomizd controlled trials, eleven non-
randomized studies, and one economic evaluation were identified regarding preoperative
seed placement for breast cancer surgery. No relevant health technology assessments or
evidence-based guidelines were identified.

Additional references of potential interest are provided in the appendix.

Overall Summary of Findings

One systematic review,! one systematic review with meta-analyses,? and one meta-
analysis® were identified regarding preoperative seed placement for breast cancer surgery.
One systematic review by Gray et al. reported that radioactive seed localization (RSL) was
found to lower positive tumour margin rates when compared to wire localization (WL).* The
systematic review with meta-analyses reported no clear evidence for one localization
technique over another.? The authors suggested RSL could be offered to as an equally
reliable alternative to WL.? The focus of the meta-analysis by Pouw et al. was to evaluate
the use of RSL with irradicality and re-excision rates as outcomes.® No further details
regarding outcomes or results were provided in the abstract.3

Two randomizd controlled trials and eleven non-randomized studies were identified.*16 A
wide range of health outcomes were reported and the conclusions were inconsistent.*16
Detailed study characteristics are provided in Table 2.

The 2014 economic evaluation by Loving et al. reported that RSL could modestly reduce
cost per patient in a bundled payment system when compared to WL.1” However, RSL
could cause a moderate loss of revenue for a fee-for-service system.'”

No relevant health technology assessments or evidence-based guidelines were identified.
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Table 2: Characteristics of Included Literature

First Author,

Publication
Year, Country

Study Designs,
Number of
Studies Included
and Population
Characteristics

Intervention and
Comparator(s)

Outcomes

Systematic Reviews and Meta-analyses

CADTH

Conclusions

Gray, 2018t 106 articles included | Localization e Positive margin | “Localization techniques such as
techniques (including rates radioactive seed localization and
us N =NR radioactive seed radioguided occult lesion localization
localization and were found potentially to lower
Age: NR radioguided occult positive margin rates as alternatives
lesion localization) vs. to WL depending on baseline positive
WL margin rates.”
Chan, 20152 11 RCTs included: RSL vs. WGL e Successful “Owing to a lack of trials in certain
6 RCTs ROLL vs. localization localization techniques, we could
UK WGL, e  Successful only draw conclusions about ROLL
2 RCTs RSL vs. excision and RSL versus WGL. There is no
WGL; e Positive tumour | clear evidence to support one guided
1 RCT CAL vs. WGL; margins technique for surgically excising a
1 RCT IOUS vs. e Re-operation non-palpable breast lesion over
WGL,; rates another. Results from this Cochrane
1 RCT modified e Postoperative review support the continued use of
ROLL in combination complications WGL as a safe and tested technique
with methylene dye that allows for flexibility in selected
versus WGL cases when faced with extensive
microcalcification. ROLL and RSL
MA performed could be offered to patients as a
comparable replacement for WGL as
N=NR they are equally reliable.”?
Age: NR
Pouw, 20153 Number of included RSL Irradicality “The clinical adaptation shows
studies NR Re-excision growing confidence in RSL and
Netherlands Comparators NR rates further growth is expected.”
MA performed
N = 3168
Age: NR
Randomized Controlled Trials
Langhans, N = 444 RSL vs. WGL e Positive “RSL offers a major logistic
20174 n = 409 randomized resection advantage, as localization can be
n =207 RSL margin rate done several days before surgery
Denmark n =206 WGL e Duration of without any increase in positive
surgical resection margins compared with
Age: NR procedure WGL.™
o  Weight of
surgical
specimen
e Pain
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Study Designs,
Number of

First Author,

Intervention and

Publication Studies Included Comparator(s) Outcomes Conclusions
Year, Country and Population P
Characteristics
Bloomquist, N =135 RSL vs. WL e Pain “RSL resulted in less severe pain and
20165 n=70RSL e Convenience higher convenience compared to WL,
n=55WL rating of with comparable excision volume and
us procedure positive margin rates. High patient
Age: NR e Volume of the satisfaction with RSL provides
main specimen | another incentive for surgeons to
e Volume of the strongly consider RSL as an
e Rate of positive
margins
Non-Randomized Studies
Horwood, 2019% | N=NR RSL vs. WL e Re-excision “There was no difference in re-
rate excision rate, margin positivity,
us Age: NR Margin positivity | volume of tissue removed, and
Volume of complication rate for RSL vs WL (P =
tissue removed 0.9934, P =0.9934, P = 0.6645, and
e  Complication P = 0.4716 respectively). The only
rate difference was a longer OR time,
RSL =104.408 minutes vs WL =
82.386 minutes. (P = 0.0163). RSL
and WL are comparable techniques
for localization of nonpalpable breast
lesions.”®
Milligan, 20187 | N =200 RSL vs. GWL e Total specimen | “In this study, RSL is shown to be
excision weight | non-inferior to the use of GWL for
UK Age: NR e  Surgical non-palpable carcinoma in patients
resection undergoing BCS and we suggest that
margins it could be introduced successfully in
e Invasive other breast units. Advances in
carcinoma knowledge: Here we have
demonstrated the use of RSL
localization results in significant lower
weight resection specimens of breast
carcinoma when compared with a
matched group using GWL, without
any significant differences in
oncological outcome between the
groups.””
Parvez, 20188 N =803 RSL vs. WL e Positive margin | “There has been variable adoption of
rate RSL in our city. Despite this, relevant
Canada Age: NR e Re-operation surgical outcomes have been similar
e Mean specimen | across groups.”®
volume
Stelle, 2018° N = 382 lesions RSL vs. WL e Mean specimen | “The use of RSL is a viable option in
n =205 RSL size the community setting, with several
us n=155WL e Re-excision for benefits over WL. While operative
margin times were slightly longer with RSL,
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Study Designs,
Number of

First Author,

Intervention and

Publication Studies Included Outcomes Conclusions
: Comparator(s)
Year, Country and Population
Characteristics
Age: NR clearance there was no difference in specimen
Mean operating | Size or re-excision rate for malignant
room time lesions.™
Fung, 201710 N =298 RSL vs. WL Recurrence “There was no detectable difference
Median time to in BC recurrence between WL and
Canada Age: NR recurrence RSL groups and positive margins at
Positive initial or final surgery both predicted
margins at first | for BC recurrence.”°
surgery and
final surgery
In 't Hout, N =236 IL vs. WL Overall success | “Localization of non-palpable breast
201611 n=287IL rate cancer using lodine-125 seeds is, at
n=WL Radical least, as good as the standard wire
Netherlands resection rate localization procedure.”!
Median
operation time
Volume of the
specimen
Rarick, 20162 N =106 RSL vs. CWL Margin “This study shows that there were no
n =44 RSL classifications significant marginal status
us n=62CWL differences between RSL and CWL
lumpectomy specimens with invasive
Age: NR carcinoma. Rather, what was
relevant is whether the entire
specimen could be classified as
having negative/close margins.
Significant workflow challenges in
surgical pathology laboratories are
expected with the adoption of the
RSL process.”?
Luiten, 201513 N =169 RSL vs. WGL Risk of “In patients treated with breast-
n=91RSL extensively conserving surgery for non-palpable
Netherlands n=78 WGL involved DCIS, localization with iodine-125
resection seeds is superior to the WGL
Age: NR margins technique in reducing the risk of
extensively involved resection
margins.”?
Sharek, 2015 | N=232 RSL vs. WL Closest surgical | “RSL is an acceptable alternative to
margin wire localization and offers significant
us Age: NR Reexcision rate | improvements in workflow.”4
Reoperation
rate
Ratio of the
tumor volume to
initial surgical
specimen
volume
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First Author,

Publication
Year, Country

Study Designs,
Number of
Studies Included
and Population
Characteristics

Intervention and
Comparator(s)

Outcomes

CADTH

Conclusions

Ratio of the
tumor volume to
total volume
resected
Clinical or
computed
cosmesis
scores
Scheduled
biopsy slot
utilization
Time spent
scheduling,
Biopsy wait
time after rsl
institution
Chiu, 201415 N =103 RSL vs. WL Margin status “RSLE is an effective technique for
n =49 RSL Re-excision excision of nonpalpable breast
us n=44WL rate lesions in the community setting. This
technique allows for accurate
Age: NR localization and appears to allow for
smaller volume of tissue to be
excised.”®
Diego, 20141 N =324 RSL vs. WL Operating room | “RSL is comparable to WL for EBB of
n=128 RSL time HRLs with similar OR times and
n=196 WL Upstage rate upstage rates. SV is significantly

us

Age: mean age 54
years

Targeted
lesions
retrieved
Specimen
volume

decreased with RSL and may
translate into improved cosmetic
outcomes without sacrificing the
diagnostic accuracy of the EBB."6

BC = breast cancer; CAL = cryo-assisted techniques; Cl = confidence interval; CWL = conventional wire localization; EBB = excisional breast biopsies; GWL = guidewire-
localization; HRL = high-risk lesions; IL = lodine-125 seeds; IOUS = intraoperative ultrasound-guided lumpectomy; MA = meta-analysis; NR = not reported; OR =
operating room; RCT = randamized controlled trial; ROLL = radioguided occult lesion localization; RSL = radioactive iodine ((125)I) seed localization; RSLE = Radioactive
seed localized excision; UK = United Kingdom; US = United States; vs. = versus; WGL = wire-guided localization; WL = wire localization.
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