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Objective: Better cosmetic outcome after vacuum
assisted excision (VAE) compared to surgical excision of
benign breast lesions is suggested in previous studies
but has never been evaluated with validated outcome
measures. In this study, patient reported cosmetic
outcome after VAE was evaluated.

Methods: Patients who underwent VAE between July
2017 and December 2018 were invited to complete the
cosmetic subscale of the Dutch Breast Cancer Treat-
ment Outcome Scale, comparing the treated with
the untreated breast. Response mode ranged from 1
(no difference) to 4 (large difference) and cosmetic
outcome was calculated as the unweighted mean. Clin-
ical outcomes included: tumor size, number of cores,
complications, residual lesions and recurrences.

Results: Response rate was 73.4% (47 of 64 patients).
Median tumor size was 15mm (range 5-5Tmm) and

INTRODUCTION

In the Netherlands, more than 17.000 females are diag-
nosed with breast cancer each year. Even more females are
diagnosed with benign breast lesions,'™ although exact
prevalence data are lacking. Surgical excision of all high-
risk lesions is performed in 2.5% of all recalled females
after screening,” and over 70% of these excised lesions are
benign lesions.” This does not even include females referred
from the general physician with palpable lesions. Benign or
high-risk lesion are excised if: (1) the lesion is symptom-
atic or (2) when there is the need for additional tissue for
diagnostic purposes.”™ Surgical excision is still the most
performed procedure for benign or high-risk breast lesions
in the Netherlands. However, vacuum-assisted excision

median number of cores 6.5 (range 1-85), complete
excision was confirmed in all but two patients. Mean
cosmetic outcome was good (mean score <1.75) in 74%
of patients and no patients reported a poor cosmetic
outcome (mean score >3.25). A hematoma occurred
in five patients (one needed aspiration) and a skin rash
in one patient, no patients developed an infection or
seroma.

Conclusion: In this study VAE is safe and effective
for tumors up to 5cm and patient reported cosmetic
outcome was good. Patients with benign lesions could
benefit from VAE as an alternative for surgical excision.
Advances in knowledge: A formal quantitative meas-
urement of cosmetic outcome after vacuum assisted
excision for benign breast lesions was still lacking. This
study shows that this cosmetic outcome is overall good
in benign lesions up to 5cm.

(VAE) offers an alternative therapy for benign and high-

risk lesions and surgery can then be avoided.”'?

VAE is a method in which the tumor is removed under
ultrasound guidance, using large tissue samples.® With VAE
high complete excision rates (>94%) and low complication
rates (5%) are reported.'®'! Although, previous studies
suggest a better cosmetic outcome after VAE, it has never
been evaluated with validated PROMs or clinical assess-
ment tools.'*'*?! The role of PROMs for the evaluation
of cosmesis after breast cancer treatment is emphasized
in recent literature.”>>> Therefore, and to minimize the
burden for patients, we evaluated cosmetic outcome with
PROM:s only.
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No validated questionnaires are available for patient reported
cosmetic outcome after benign breast lesion excision but
similar questionnaires are available for the evaluation of breast
cancer surgery. Amongst others, the Breast Cancer Treatment
Outcome Scale (BCTOS) is a widely used questionnaire in which
the patient compares the treated with the untreated breast on
several important aspects of cosmetic outcome.?*”>* The Dutch
BCTOS-13 was recently validated in patients with early-stage
breast cancer.?®**

The aim of this study is to report on a cohort of patients with
lesions up to 5cm treated with VAE and to evaluate cosmetic
outcome of this treatment using a validated PROM.

METHODS

Design and patients

In this single-center cross-sectional study, all patients who
underwent a VAE between July 2017 and December 2018 in a
large secondary teaching hospital (Franciscus Gasthuis & Vliet-
land, Rotterdam, the Netherlands) were retrieved from the elec-
tronic patient record system, using the code of the procedure.
These patients were contacted from January to April 2019, to
complete the cosmetic subscale of the Breast Cancer Treatment
Outcome Scale (BCTOS-cs). No questionnaires were sent to
patients unable to understand Dutch, patients that underwent an
operation on the same breast after VAE or had bilateral tumors.
A benign or uncertain benign lesion was excised when it was
symptomatic or when there was a need for additional tissue for
diagnostic purposes. These lesions could be treated by VAE when
they were smaller than 5cm. Lesions with a strong suspicion on
microcalcifications, phyllodes lesions or atypical ductal hyper-
plasia were not eligible for VAE. The final treatment decision
(VAE or surgical excision) was made in a multidisciplinary team
meeting and discussed with the patient.**

VAE procedure

All VAE procedures were preceded by core needle biopsy (CNB)
and executed by experienced breast radiologists with a minimum
of 7 years of experience in breast biopsies. The ENCOR ULTRA"
Breast Biopsy System in combination with a 7 Gauge needle was
used under real-time ultrasound guidance. When no residual
lesion could be identified by the performing radiologist in
axial and longitudinal planes on ultrasound, the procedure was
completed. After every VAE, a marker was placed and mammog-
raphy was performed. Lesions in proximity of the skin, nipple
and pectoralis muscle were not eligible for VAE at the discretion
of the radiologist. The goal of the VAE procedure was to achieve
complete excision of the lesion.

Outcome measures and data collection

The primary outcome measure was the cosmetic result after VAE,
according to the 9-item cosmetic subscale of the Dutch BCTOS-
13.%° The response mode per item varies from no difference (1)
to a large difference (4) when the treated breast is compared to
the untreated breast. The final cosmetic outcome score was the
unweighted mean cosmetic outcome of all nine items, and was
categorized into good (1.00-1.75), intermediate (1.76-2.50), fair
(2.51-3.25) and poor (3.26-4.00).2 These categories were later
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dichotomized into good vs suboptimal (intermediate, fair or
poor).

Data on patient characteristics, tumor characteristics (including
pathology results), procedure-related characteristics and short-
term complications was retrospectively collected from elec-
tronic patient records. Complications were classified using the
Clavien-Dindo Classification System® and complete excision
was defined as no residual lesion on ultrasound and mammog-
raphy. Routine follow-up with ultrasound and/or mammography
and a clinical consultation was only performed for the uncertain
benign lesions, according to the Dutch breast cancer guideline.*
All patients with clear benign lesions were instructed to return
in case of complaints or concerns. Non-response selection bias
was checked by comparing the characteristics of patients who
completed BCTOS-cs with those who did not complete the
BCTOS-cs.

Statistical analysis

Descriptive analyses were used to evaluate patient characteris-
tics, tumor characteristics and cosmetic outcome. Cronbach’s
a was used to assess the internal consistency of the BCTOS-cs,
which should exceed 0.70 to be acceptable.”® Floor and ceiling
effects were measured by calculating the percentage of the
minimum (1) and maximum (4) score per item and were consid-
ered low when <20%.%” The impact of clinically relevant variables
was tested for the cosmetic outcome score as well as the dichot-
omized cosmetic outcome using Pearson or Spearman’s correla-
tion coeflicients, one-way ANOVA or the Kruskal-Wallis H test,
and the unpaired Student’s ¢-test or Mann-Whitney U test or x
as appropriate, depending on measurement scale and skewness
of data. Variables considered as clinically relevant were: tumor
size, tumor weight, number resected cores, follow-up compli-
cations, BIRADS classification, histology class before and after
VAE, age, side of the tumor, year of procedure, number of tumors
resected on one day, time between procedure and questionnaire,
indication for excision, and executing radiologist.

All possibly associated variables (p < 0.2) were included in a
weighted least squares (WLS) multiple linear regression analysis
(for the cosmetic outcome score as dependent variable) and a
binary multivariable logistic regression analysis (for dichoto-
mized cosmetic outcome as dependent variable). A multivari-
able WLS regression instead of multivariable OLS regression
was chosen to account for heteroscedasticity (Figure 1). All anal-
yses were performed using IBM SPSS 25 (IBM Corp. Armonk,
NY) and p < 0.05 (two-sided) was considered to be of statistical
significance.

RESULTS

An overview of the baseline characteristics is shown in
Table 1. VAE was performed for 77 tumors in 69 patients
(71 procedures), with 7 tumors being >3 cm. Three patients
were excluded from cosmetic evaluation because VAE was
performed in both breasts, two because they did not under-
stand Dutch, and one because surgery was performed before
the questionnaire could be sent. Analysis of excluded patients
or patients that did not respond to the BCTOS-cs showed
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Figure 1. Association between tumor size and cosmetic out-

come
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no difference in these baseline characteristics, thus selective
non-response was not found (data not shown). Tumor size
correlated with the weight of the excised specimen (r = 0.65,
p <0.01) and the number of resected cores (r = 0.71, p < 0.01)
(Figures 2 and 3). The number of resected cores was compa-
rable in patients with (median 8.0) and without (median 6.5)

complications (p = 0.79).

Cosmetic outcome

Within 10-79 weeks (mean 38 + 17 weeks) after VAE, 47 of
64 contacted patients (73.4%) completed the BCTOS-cs. Cron-
bach’s a of the BCTOS-cs was 0.75. The difference between the
treated and the untreated breast was most noticeable in terms
of “scar tissue” and “breast tenderness” according to patients
(Figure 4). The overall median cosmetic outcome score was 1.4
(range 1-3, SD). Cosmetic outcome was good in 34 patients
(73.9%), intermediate in 9 patients (19.6%), and fair in 3
patients (6.5%). None of the patients reported a poor cosmetic
outcome. A floor effect >20% was reached in all items, a ceiling

effect >20% was reached in none of the items.

Cosmetic outcome was not significantly different between
tumors >3 cm and <3 cm (mean + SD: 1.74 + 0.66 vs 1.53 + 0.45,

p = 0.36, respectively).

Figure 2. Association between resected number of cores and

tumor size.

%0
80
70
0
50
40
30 * .
20 . L] L ]
10 o o' o
..:.!“...:l ‘el % o
0 10 20 30 40 50

Mumber of Cores

0

Tumor size {[mm)

60

Table 1. Baseline characteristics of all patients
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Patientcharacteristics (N = 69)

Age Median (range) 35.0 (16-61)
Tumor characteristics (N = 78)

Tumor size Median (range) 15.0 (5-51)
Weight specimen Median (range) in grams 2.5 (1-30)
Number of cores median (range) 7.0 (1-85)
Side (left) 38 (49%)
Indication

Request patient 50 (64%)
Excision MDM advice 28 (36%)
Birads classification

0 1(1.3%)

I -

1I 13 (16.9%)
111 43 (55.8%)
v 18 (23.4%)
\% 2 (2.6%)
VI -
Histologyresultafter VAE

Benign 61 (79%)

Uncertain benign

13 (16.9%)

DCIS 1(1.3%)
Other 2 (2.6%)
Procedure characteristics (N = 71)

Year of procedure (2018) 64 (90%)
FU complications (yes) 6 (8.5%)
Number of resected tumors per procedure

1 65 (92%)
2 5 (7%)
3 1 (1%)
Radiologist

A 57 (80%)
B 11 (16%)
C 1(1%)
D 3 (3%)

DCIS, ductal carcinoma in situ.

Factors associated with cosmetic outcome

A smaller tumor size (r = 0.311, p = 0.03) and older age (r =
-0.301, p = 0.04) were significantly associated with a better
cosmetic outcome. Patients without complications reported
a better cosmetic outcome than patients with complications
during follow-up (respectively mean rank 21.7 vs mean rank
39.8, p = 0.002). The weight of the specimen (r = 0.232, p =
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Figure 3. Association between weight of the resected speci-
men and tumor size.

van de Voort et a/

Table 2. Histology results before VAE, N = 77

— Before VAE
Histology result N (%)
30 L]
= Fibroadenoma 40 (51.9%)
E
m 25
B Other fibrocystic lesions 3(3.9%)
S 20
% Fibroadenoma dd phyllodes 11 (14.3%)
215 .
% = . . Tubular adenoma 2(2.6%)
g 12 . e . . Adenosis 1(1.3%)
e @ e e
B see “esen o 3 PASH 2 (2.6%)
5 o oB8308,%0° °%} g -
B 10 20 %0 a0 50 €0 Intraductal papilloma 5(6.5%)
Tumor size {mm) CCL/FEA 1(1.3%)

0.11), the number of cores (r = 0.264, p = 0.07), and the time
between procedure and questionnaire (r = —0.090, p = 0.55)
did not significantly correlate to cosmetic outcome after a
univariate analysis, nor did all other tested variables which
were considered to be clinically relevant.

Variables included in the WLS multivariable linear regression
were: number of cores, weight of the specimen, age, tumor
size, number of tumors resected on one day, executing radiolo-
gist, and complications during follow-up (FU-complications).
In this analysis, only the presence of FU-complications (f =
0.332, SE = 0.150) was significantly associated with cosmetic
outcome (p = 0.03, adjusted R* = 0.155). Additionally, after
dichotomizing cosmetic outcome into good vs suboptimal,
none of the variables had a significant impact on cosmetic
outcome in the multiple binary logistic regression (data not
shown).

Histology results

In 1 out of 77 lesions (1.3 %), ductal carcinoma in situ (DCIS)
was found after VAE, while the lesion was classified as a fibro-
adenoma on core needle biopsy (CNB) (Table 2). Surgical
excision was performed. No questionnaire regarding cosmetic
outcome was sent to this patients, because she underwent
surgery before questionnaires were administered.

Figure 4. Distribution of scores per questions on the
BCTOS-cs, BCTOS, Breast Cancer Treatment Outcome Scale.
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VAE, vacuum assisted excision.

@Histology was previously performed, performed in another hospital,
or no specimen was available because not all lesions in one breast
were biopsied.

Complete excision, recurrence and complications
Complete excision could not be ascertained in 2 of 77 lesions
(2.6 %) immediately after VAE. In one patient, complete
excision could not reliably be assessed due to the presence
of hematoma. In another patient, a doubtful residual lesion
was seen on the mammography after the procedure but no
palpable lesion was found at the 1 year follow-up visit. Two
patients returned to the hospital with a recurrent lesion that
both proved to be fibroadenomas.These lesions were found
after 20.7 and 6.1 months of follow-up; a new VAE of this
fibroadenoma was performed because of complaints in only
one of these patients. Additionally, one recurrent radial scar
was seen 5.5 months after VAE for which surgical excision was
performed. All recurrent lesions or possibly incomplete exci-
sions occurred in tumors < 3 cm.

6 complications occurred after 71 procedures (8.5%). A hema-
toma occurred in five patients (one needed aspiration), and a
skin rash in one patient, no patient developed an infection or
seroma.

DISCUSSION

In this study, 69 patients with tumors up to 5cm were success-
fully treated with VAE, and complication rate was low. Overall,
a good cosmetic outcome was reported. Interestingly, treat-
ment of larger tumors (>3 cm) with VAE did not result in more
complications or impaired cosmetic outcome in this study.
Additional surgical excision was needed in only two cases,
because of histological outcome after VAE (DCIS and radial
scar).

The current study showed that the internal consistency and
content validity of the BCTOS-cs was good in patients with
benign lesions excised by VAE, which supports that cosmetic
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outcome was measured reliably. A ceiling effect >20% was
not reached in any of the items of the BCTOS-cs, which was
expected because of an overall good cosmetic outcome. This
result is in line with previous studies using the BCTOS.***?
Because the response was incomplete but not selective, we
consider our results to be representative for the entire patient

group.

A few papers have described the cosmetic outcome after VAE.
In one study,!” 97% of patients were “a little bit’-“very much*
satisfied, and in another study,'” 85-90% of the patients were
satisfied with the cosmetic result. These results are in line with
the cosmetic outcome in our study (93.5% intermediate-good
cosmetic outcome). However, as the previously published
studies did not use a validated measure to evaluate the cosmetic
results after VAE, a valid comparison of our results to existing
literature cannot be made.

Several studies have suggested that VAE has better cosmetic
results as compared to surgical excision. A previous study
described the cosmetic outcome after surgical excision of benign
lesions: 48.5% excellent, 26.7% good, 12.9% fair, and 11.9%
poor.”® However, these results were not patient reported, but
evaluated by the physician. Another study reported the outcome
on the Dutch BCTOS-cs in patients after completing breast
conserving therapy being 1.95; however, this outcome might be
influenced by radiation therapy.”® The cosmetic results after VAE
in our study are better than after surgical excision reported in
literature. However, a formal conclusion on this cosmetic benefit
of VAE can only be made after performing a comparative study.

Most authors advice to excise tumors at a maximum of 3 cm
because of decreased effectiveness and increased complication
rates in larger tumors.'>* In our study, no severe complications
or residual lesions during or after VAE were seen in tumors
>3cm. Complication rate in our study was slightly higher
than in a previous study'’ but only one of these complications
occurred in a tumor >3 cm. As this was a novel technique,
especially for larger lesions we chose to report complication
rates very conservatively. Patients were instructed to return to
the clinic even if a low suspicion of complications. This might
have resulted in overreporting of clinically irrelevant Grade 1
hematomas, as reporting such hematomas is somewhat arbi-
trary. No significant difference in cosmetic outcome for larger
tumors (>3 cm vs <.3cm) was found. Moreover, the cosmetic
outcome in tumors >3cm was good (1.74). Since residual
lesions are mostly asymptomatic and cosmetic results remain
good, VAE could be indicated for benign tumors > 3 cm when
visibility on ultrasound remains good, which is in line with
previous findings.'®"?

Limitations of our study are the small number of patients
included in the cosmetic outcome evaluation and the use of

BJR

patient reported outcome measures only. Therefore, we could
not conclude on clinician reported cosmetic outcome; none-
theless, the importance of PROMs is increasingly emphasized
in current literature*~>* and is highly applicable for this benign
condition in which patient’s preference has an important role
in treatment decision.

In our hospital (Franciscus Gasthuis & Vlietland, Rotterdam,
the Netherlands), the total number of surgeries was compa-
rable before and after the use of VAE, but the attribution of
benign excisions decreased from 25 to 15%. Therefore, it is
expected that VAE reduces waiting lists for malignant diseases
and decreases costs. However, this hypothesis should be
verified in a comparative study of VAE vs surgical excision.
An additional variable of interest, in future cost-effectiveness
analysis could be duration of the procedure, since specialist
time is an important aspect of the costs of the procedure.

In this study, VAE proved safe and effective for tumors up to
5cm and patient reported cosmetic outcome is good, and was
independent from tumor size and specimen weight. Patients
with benign lesions could benefit from VAE as an alterna-
tive for surgical excision, and the findings of this study can
provide helpful data to clinicians who are routinely consenting
these patients. The true cosmetic and economic advantages of
VAE over surgical excision of benign breast lesions should be
corroborated in a comparative study.
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