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ABSTRACT
Background and aim: Few studies have focused on the symptoms of loco-regional morbidity in
shoulders, arms, and breasts related to oncoplastic breast surgery (OPS). This study aimed to deter-
mine if a difference exists in the prevalence or variety of subjective symptoms of shoulder, arm, and
breast morbidity in patients undergoing OPS compared with patients receiving conventional breast
conserving surgery (C-BCS). Cosmetic result and body image were included as secondary endpoints.
Methods: This prospective follow-up study with 18months of questionnaire-based follow-up included
women with breast cancer or ductal carcinoma in situ. They were divided into two groups – C-BCS or
OPS – depending on type of surgery performed. Furthermore, patient, disease, and treatment charac-
teristics were recorded.
Results: Among 334 completers, 229 (69%) received C-BCS and 105 (31%) received OPS. Participants
were comparable regarding age, comorbidity, BMI, re-excision rate (15–16%), and axillary surgery. As
for tumor characteristics, a more advanced disease stage was shown in the OPS than in the C-BCS
group with larger tumor and lumpectomy size, more multifocality, and the corresponding following
systemic adjuvant therapy.
The questionnaire revealed that the two groups were comparable with no significant differences in
frequency or variety of symptoms of shoulder and arm morbidity. Overall, participants were highly sat-
isfied with the cosmetic results in both groups and no significant inter-group differences
were observed.
Conclusion: In patients with larger tumors, breast conserving surgery utilizing oncoplastic techniques
yields results regarding subjective shoulder, arm, and breast morbidity as well as cosmetic outcome
comparable with those of C-BCS performed on smaller tumors.
Trial registration: ClinicalTrials.gov, registration number: NCT02159274 (2014).

HIGHLIGHTS

� Subjective symptoms of shoulder, arm, and breast morbidity are comparable when oncoplastic
breast surgery is compared to conventional breast conserving surgery.

� The variety of symptoms of shoulder and arm morbidity following oncoplastic surgery does not dif-
fer from symptoms following conventional breast conserving surgery.

� The cosmetic outcome following oncoplastic breast surgery is comparable to breast conserving sur-
gery without oncoplastic techniques.
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Introduction

The introduction of oncoplastic surgery allows more breast
cancer (BC) patients to be treated by breast conserving sur-
gery (BCS) [1]. In Denmark, the national guidelines of the
Danish Breast Cancer Cooperative Group (DBCG) classify

oncoplastic breast surgery (OPS) as BCS combined with tech-
niques of plastic surgery to recreate the shape of the breast.
The DBCG divides OPS into three groups: Volume displace-
ment OPS – Re-arrangement of nearby glandular breast tissue
to fill in the lumpectomy cavity and reshape the breast,
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often combined with a repositioning of the nipple-areola
complex (NAC); Volume reduction OPS – A technique counter-
ing loss of breast tissue caused by lumpectomy through a
breast reduction procedure; Volume replacement OPS –
Application of loco-regional perforator or latissimus dorsi
flaps to fill in the lumpectomy cavity (www.dbcg.dk).

OPS allows satisfying oncological and cosmetic results to
be achieved even in large and multifocal tumors. Most prior
studies have focused on oncological safety in OPS, and
report re-resection rate, local recurrence rate, disease-free
survival, and overall survival by comparing with conventional
breast conserving surgery (C-BCS) [2–7].

A meta-analysis investigating whether the risk of early
postoperative complications is higher in OPS than in C-BCS
was unable to confirm any difference between the two
approaches even where OPS involved extensive remodeling
[2]. Other studies found OPS complication rates in the 9–38%
range [4,8–11]. A Danish and a Turkish study examined the
risk of delaying the onset of adjuvant chemotherapy in rela-
tion to OPS, but found that the period was comparable to
those of C-BCS and mastectomy [12,13]. Furthermore, a
Dutch study found that OPS delayed adjuvant radiation ther-
apy (RT) in 8.2% of patients [11].

In appropriately selected patients, C-BCS can be per-
formed with a satisfying cosmetic result. Selection for C-BCS
and the various OPS techniques depends on tumor size,
tumor localization, breast size, and breast density [14–17]. A
review assessed the cosmetic result following OPS to be
excellent in the majority of participants and studies [18].

Comparatively more extensive OPS might invite the
assumption that risk of shoulder, arm, and breast morbidity
is increased following OPS. A retrospective study included
patient-reported outcome (PRO) by the BREAST-Q among
large-breasted BC patients treated with bilateral reduction
mammoplasty compared with large-breasted women with
unilateral C-BCS, finding no significant differences in physical
well-being between the two groups [19]. A possible benefit
of less extensive radiation therapy (RT) to a reduced breast
might have favorable outcomes [20,21]. Thus, a recently pub-
lished PRO study indicated superior health-related quality of
life outcomes following OPS compared with C-BCS [22]. We
are unaware of any studies focusing on the risk of specific
shoulder and arm late effects caused by OPS. The present
prospective follow-up study therefore aimed to establish any
difference in the prevalence and variety of symptoms in
patients undergoing OPS compared with patients receiving
C-BCS. The cosmetic result and body image were included as
secondary endpoints.

Methods and materials

Study design

In this prospective non-inferiority study with 18-month fol-
low-up, the prevalence of shoulder, arm, and breast morbid-
ity was recorded using a questionnaire and compared for
BCS with or without oncoplastic techniques. Patients com-
pleted the questionnaire preoperatively and again 18months

after surgery. The study was planned and conducted accord-
ing to the EQUATOR guidelines (Supplementary 1) [23].

Patient cohort

From May 2014 to April 2017, women eligible for BCS at the
three breast surgical units in the Central Denmark Region
(Randers, Viborg, and Aarhus) were asked to participate.
Inclusion criteria were a diagnosis of early BC or ductal car-
cinoma in situ (DCIS), age 18–75 years, and no prior surgery
in the breasts, shoulders, or arms. Exclusion criteria were sec-
ondary mastectomy, disease relapse, secondary cosmetic
breast surgery, or a re-operation changing the primary
grouping (see later). Oral and written consent was obtained.

Based on type of surgery received, patients were divided
into two groups; C-BCS – Conventional breast conserving sur-
gery and OPS – Oncoplastic breast surgery.

The decision as to type of surgery was made by the
patient, guided by the breast surgeon based on the breast
size, breast shape, and tumor size and location. OPS was per-
formed with the aim of obtaining an enhanced cosmetic out-
come, reducing breast volume, or avoiding mastectomy in
small breasts. No randomization was performed.

Endpoints

The primary endpoint was shoulder and arm morbidity,
based on functional impairments as reduced hand and arm
function, and individual symptoms regarding shoulder mobil-
ity, pain, sensibility, and arm swelling. Secondary endpoints
were cosmetic result, and body image.

Subjective evaluation

The questionnaire, adapted from a prior study on morbidity
in relation to sentinel lymph-node biopsy and axillary lymph-
node dissection (ALND) [24], comprised questions about sub-
jective symptoms of shoulder, arm, and breast morbidity.
Participants were asked to elaborate on the frequency of
symptoms, and to assess its severity by a ‘bother score’ (BS)
(1¼ no problem, 2¼minor problem, 3¼moderate problem,
4¼major problem). Questions about pain were supple-
mented by a visual analog scale (VAS), grading 1–10. Most
questions were dichotomous (Yes/No); others were dicho-
tomized during data analysis.

We added questions regarding functional impairment,
inspired by G€artner et al. [25], and questions about the cos-
metic result, body image, and clothing habits.

To enlighten the cosmetic result, participants were asked
questions about scar appearance, breast shape, and breast
symmetry. Each question was elaborated via a ‘satisfaction
score’ (SS) grading the patient’s satisfaction with the cos-
metic result (0¼ excellent, 1¼ good, 2¼ fair, 3¼poor).
Questions about body image were also asked and some
were elaborated by the SS.
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Ethics, data collection, analysis, and statistics

The study was approved by The Local Research Ethics
Committee of the Central Denmark Region and the Danish
Data Protection Agency. Oral and written information was
given to the participants before obtaining their written con-
sent. Study data were collected and managed using REDCap
(Research Electronic Data Capture tools) hosted at Aarhus
University, Denmark [26]. Data were analyzed using Stata/IC
13 (StataCorp LLC). Most results were presented as preva-
lence and prevalence proportion with 95% confidence inter-
vals (CIs). Dichotomous data were compared between
groups by Pearson’s chi-squared test and Fisher’s exact test.
The significance level was set to p< .05 (two-sided tests).
The 95% CIs were also used to describe any non-inferiority
of OPS.

The primary objective was to establish the equivalence or
at least non-inferiority of OPS compared with C-BCS with
respect to shoulder, arm, and breast morbidity. The symp-
toms of functional impairment were reported with the
hypothesis of equivalence; while the other symptoms of
shoulder, arm, and breast morbidity were elaborated by
superiority analysis. Based on the results from Husted
Madsen et al., 25% of the patients were expected to have a
reduced performance status of the shoulder and arm (in this
study referred to as reduced ‘hand and arm function’) follow-
ing their BC surgery [24]. We here intended to include as
many patients as needed to detect a more than 15% devi-
ation from this, i.e., less than 10% or more than 40% with a
reduced performance status. The number of patients needed
in each group under these conditions was 165 (SigmaPlot
version 11.0; Comparing Proportions Using the z-Test). Study
recruitment was not as successful as expected although we
extended the inclusion period. We therefore conducted an
underpowered study, as only 63% (104/165) of the intended
cohort in the OPS group completed the study. In the C-BCS
group, recruitment was sufficient.

Results

Study population, tumor, and treatment characteristics

Of 403 women meeting the inclusion criteria and accepting
study inclusion (Figure 1), 135 (33%) were treated with OPS
and 268 (67%) with C-BCS. In all, 69 (17%) participants were
excluded. Exclusion was caused mainly by secondary mastec-
tomy (n¼ 32) due to insufficient radicality. Others were
excluded because they received cosmetic breast surgery dur-
ing follow-up (mean 18.1months) or experienced disease
relapse, and some withdrew their consent for participation.
Finally, 229 (85%) participants completed follow-up in the C-
BCS group and 105 (78%) in the OPS group. The final distri-
bution of participants by surgery group was 69% C-BCS and
31% OPS.

BCS procedures (Supplementary 2) performed in the OPS
group were distributed as follows: 51% NAC repositioning,
26% roundblock mastopexia, 19% therapeutic reduction, and
4% intercostal artery perforator (ICAP) replacement flap.
Experiencing only 4 participants (4%) were operated with the

ICAP-procedure, it was decided to remove these participants
from the further management of results. The results includ-
ing these 4 participants are available as Supplementary
material (Supplementary 4, 5, 6, 7). At the time of surgery,
participants had a median age of 61 (range 31–75) years,
and the Charlson Comorbidity Index (CCI) was low (CCI ¼
0–1) for 95% (Table 1). Pathological findings of lumpectomy
size, tumor size, multifocality, node positivity (32% versus
20%, p¼ .017), and tumor characteristics (estrogen and
HER2-receptor status) differed significantly between groups
with somewhat more advanced disease being observed in
the OPS group. Subsequent systemic adjuvant therapy with
chemotherapy and HER2-targeted treatment was therefore
also considerably more frequent in the OPS group. No signifi-
cant difference in re-excision rate (15–16%), extent of the
axillary surgery, or RT was detected between the groups.

Symptoms of shoulder, arm, and breast morbidity

The results obtained from the questionnaire regarding func-
tional impairment and symptoms of shoulder, arm and
breast morbidity are shown in Tables 2 and 3. At baseline,
no significant difference in occurrence of symptoms was
observed between the two treatment groups
(Supplementary 3).

Symptoms of functional impairment were evaluated post-
operatively (Table 2). No significant differences in symptom
prevalence were noted between the two groups; still, most
of the impairments were more frequent in the C-BCS group.
The prevalence proportion of participants with reduced hand
and arm function was 17% and 21% in the C-BCS and the
OPS-group, respectively – leading to a risk difference of
�4%. Comparing the risk of functional impairment when C-
BCS and OPS is performed, none of the risk differences nor
the 95% CIs exceeded ±15%; which was declared as the
maximum acceptable difference to suggest equivalence. The
most prominent impairments were carrying heavy bags (28
vs. 27%), reaching above the head (23 vs. 22%), and changed
habits of household chores (21 vs. 20%).

At the 18-month postoperative follow-up, the frequency
of symptoms was equal in both groups (Table 3). The only
symptom recording a significant difference (p¼ .046) was
pain in the shoulder, which was more frequent in the C-BCS
group post-operatively (34% versus 23% in the OPS group).
Pain in the shoulder was more frequent among those who
had ALND. When judged by the BS, pain in the shoulder also
seemed to be a larger problem (BS ¼ 3–4) in the C-BCS than
in the OPS group; although pain intensity was the same (VAS
¼ 3).

All the remaining symptoms including paresthesia or swel-
ling of the arm were reported with only minor and non-sig-
nificant differences in occurrences between the two groups,
pre-operatively as well as post-operatively. Pain in the breast
was the most frequent postoperative symptom; 62% in the
C-BCS group and 66% in the OPS group. For the majority of
participants, pain was not a problem or only a minor prob-
lem (BS ¼ 1–2).
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Diagnosis of BC or DCIS
in the Central Denmark Region

during the inclusion period, 2014-2017
N = 2,463

N = 992

Treated with BCS
N = 1,807 Incl. 199 DCISa

Treated with NACT
N = 157 (6%)

Primary mastectomy
N = 499

C-BCS
N = 1,022 (64%)

OPS
N = 586 (36%)

N = 561

Secondary 
mastectomy
N = 30 (3%)

Secondary 
mastectomy
N=25 (4%)

C-BCS
N = 268 (67%)

All par�cipants
N = 403

Completed follow-up
OPS

N = 105 (78%)

Sec. cosme�c
surgery

N = 4 (3%)

Sec. cosme�c 
surgery

N = 1 (0.4%)

Distant 
met./Dead
N = 4 (1%)

Distant 
metastasis
N = 2 (1%)

Completed follow-up
C-BCS

N = 229 (85%)

Withdrawn 
consent

N = 16 (6%)

OPS
N = 135 (33%)

Withdrawn 
consent

N = 7 (5%)

Secondary 
mastectomy
N = 17 (6%)

Secondary 
mastectomy
N = 15 (11%)

Local 
recurrence
N = 1 (0.4%)

Local 
recurrence
N = 2 (1%)

Figure 1. Flow diagram of the study population. The upper half of the figure is based on data obtained from the DBCG and illustrates patients diagnosed with
early breast cancer or DCIS during the inclusion period in the Central Denmark Region. The lower part of the figure illustrates the participants who met the inclu-
sion criteria and accepted study participation.a Among the 1,807 patients treated with BCS, 199 had DCIS. No details of OPS/C-BCS were available for these 199
patients. N: number; BC: breast cancer; DCIS: ductal carcinoma in situ; BCS: breast conserving surgery; C-BCS: conventional breast conserving surgery; NACT: neoad-
juvant chemotherapy; OPS: oncoplastic breast surgery; DBCG: Danish Breast Cancer Cooperative Group.
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An increase in the frequency of all symptoms was observed
when comparing answers from before the operation to
answers provided 18months postoperatively. One of the most
obvious changes was seen for decreased shoulder mobility with
a pre-operative prevalence of 3% in the OPS group and 6% in
the C-BCS-group (Supplementary 3). Post-operatively, these
values increased to 25% and 34%, respectively (Table 3).

Cosmetic result and body image

Overall, the cosmetic results were highly satisfying (SS ¼
0–1) for 91–98% in both groups (Table 4). The only signifi-
cant difference (p¼ .031) between the C-BCS and the OPS
group was found for scar appearance. A relatively high per-
centage of women in both groups judged their look

Table 1. Patient, disease, and treatment characteristics at the time of surgery.

All C-BCS OPS p-Value

Completed follow-up 330 (83%) 229 (85%) 101 (77%) .149
Age, years – median (range) 61 (31–75) 61 (31–75) 61 (39–74) .995
BMI – mean (95%CI) range 26.3 (25.8–26.9) 17–44 26.4 (25.7–27.0) 17–44 26.2 (25.2–27.1) 18–39 .771
Time to follow-up, months mean (95%CI) range 18.1 (18.0–18.3) 13–28 18.2 (18.0–18.4) 13–28 18.0 (17.8–18.3) 13–22 .440
CCI
0 256 (78%) 183 (80%) 73 (73%) .381
1 57 (17%) 36 (16%) 21 (21%)
2þ 16 (5%) 10 (4%) 6 (6%)

Operation on dominant side 146 (44%) 105 (46%) 41 (41%) .476
Multifocal cancer 29 (9%) 15 (7%) 14 (15%) .032
Tumor size, mm
mean (95%CI) 16 (15–17) 15 (14–16) 20 (18–22) .000
median (range) 14 (4–65) 13 (4–65) 18 (6–62)

Lump. size, cm3
mean (95%CI) median (range) 94 (85–103) 83 (74–92) 118 (98–138) .002

69 (2–653) 60 (2–413) 91 (7–653)
Breast re-excision due to insufficient margin 51 (15%) 36 (16%) 15 (15%) .840
Axillary surgery
SLNB 266 (80%) 189 (83%) 73 (72%) .070
ALND 67 (20%) 39 (17%) 28 (28%)

LN removed – median (range) 2 (0–37) 2 (0–37) 2 (1–31) .241
T-stage
T1 260 (79%) 195 (85%) 65 (64%) .000
T2 54 (16%) 23 (10%) 31 (31%)
DCIS 16 (5%) 11 (5%) 5 (5%)

N-stage
N0 253 (77%) 184 (80%) 69 (68%) .074
N1 67 (20%) 39 (17%) 28 (28%)
N2 8 (2%) 5 (2%) 3 (3%)
N3 2 (0.6%) 1 (0.4%) 1 (1%)

Histology
Ductal BC 272 (82%) 185 (81%) 87 (86%) .427
Lobular BC 26 (8%) 22 (10%) 4 (4%)
DCIS 16 (5%) 11 (5%) 5 (5%)
Other 16 (5%) 11 (5%) 5 (5%)

ER statusb

Pos. 280 (85%) 201 (88%) 79 (78%) .034
Neg. 34 (10%) 17 (7%) 17 (17%)
n.a. 17 (5%) 11 (5%) 5 (5%)

HER2 statusb

Pos. 34 (10%) 17 (7%) 17 (17%) .035
Neg. 279 (85%) 200 (87%) 79 (78%)
n.a. 17 (5%) 12 (5%) 5 (5%)

Systemic adjuvant therapy
None 42 (13%) 33 (14%) 9 (9%) .041
Anti-estrogen 254 (77%) 179 (78%) 75 (74%)
Chemotherapy 162 (49%) 98 (43%) 64 (63%)
HER2-tt 35 (11%) 17 (7%) 18 (18%)

RT Type
50/25 64 (19%) 37 (15%) 27 (27%) .102
40/15 242 (73%) 173 (76%) 69 (68%)
40/15 PBI 23 (7%) 18 (8%) 5 (5%)
Missinga 1 (0.3%)a 1 (0.4%)a 0
Boost 48 (15%) 32 (14%) 16 (16%)

N: number; CI: confidence intervals; BC: breast cancer; C-BCS: conventional breast conserving surgery; OPS: oncoplastic breast surgery; CCI: Charlson Comorbidity
Index; SLNB: sentinel lymph-node biopsy; ALND: axillary lymph-node dissection; LN: lymph node; DCIS: ductal carcinoma in situ; ER: estrogen receptor; HER2-tt:
HER2-targeted treatment; RT: radiation therapy; PBI: partial breast irradiation.
The characteristics of the participants, their BC disease, and the given BC treatment – noted for all the participants and split into operation groups depending
on whether they received C-BCS or OPS.
Where nothing else is indicated, results are stated as prevalence and prevalence proportion - N (%).
aOne participant opted out of RT.
bIt is not specified when histology was DCIS.
p-values in bold marks a significance level <.05.
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undressed as well as dressed as ‘Good’ (SS ¼ 1), and some
participants remarked that their judgment of their undressed
appearance was unrelated to their BC surgery or treatment.
The percentage of women who had unchanged dressing

habits and unchanged social life was high in both groups
(88–100%). In total, we found only few (0–7%) women who
judged one or more of the cosmetic aspects as ‘Fair’
or ‘Poor’.

Table 2. Symptoms of functional impairment 18months after BCS.

Symptoms of functional impairment

C-BCS OPS

p-Value Risk difference % (CI)N % (CI) N % (CI)

Hand and arm function 39 17 (10–26) 21 21 (13–30) .414 �4 (�13–6)
Dressing habits 32 14 (8–22) 9 9 (4–16) .199 5 (�2–12)
Habits of household chores 48 21 (13–30) 20 20 (13–29) .753 1 (�8–11)
Washing and styling hair 26 11 (6–19) 11 11 (6–19) .882 0.5 (�7–8)
Reaching above the head 51 23 (15–32) 22 22 (14–31) .875 0.5 (�9–10)
Carrying heavy bags 64 28 (19–38) 27 27 (19–37) .824 1 (�9–12)
Hobbies and sports activities 33 15 (9–24) 12 12 (6–20) .493 3 (�5–10)

Results from the questionnaire. Symptoms are provided as prevalence (N), prevalence proportion (%), and risk
difference is shown in % with CIs.
N: number; %: prevalence proportion; CI: confidence intervals; C-BCS: conventional breast conserving surgery;
OPS: oncoplastic breast surgery.

Table 3. Symptoms of shoulder, arm, and breast morbidity 18months after BCS.

SYMPTOMS at the same side as the breast operation

C-BCS OPS

N % (CI) N % (CI) p-Value

Decreased shoulder mobility 77 34 (25–44) 24 25 (17–35) .114
� Bother score
1 20 26 (18–36) 9 38 (28–48)
2 34 44 (34–54) 9 38 (28–48)
3 18 23 (15–32) 5 21 (13–30)
4 5 6 (2–13) 1 4 (1–10)

Pain – Shoulder 77 34 (25–44) 23 23 (15–32) .046
� BS
1 10 13 (7–21) 5 21 (13–30)
2 38 50 (40–60) 14 61 (51–71)
3 22 29 (20–39) 4 17 (10–26)
4 6 8 (4–15) 0 0 (0–4)

� Intensity - median (range) 3 (1–9) 3 (1–6)
Pain – Arm 65 28 (19–38) 26 26 (18–36) .605
� BS
1 9 14 (8–22) 7 27 (19–37)
2 34 53(43–63) 13 50 (40–60)
3 19 30 (21–40) 5 19 (12–28)
4 2 3 (1–9) 1 4 (1–10)

� Intensity – median (range) 3 (1–10) 3 (1–9)
Pain – Breast 143 62 (52–72) 67 66 (56–75) .457
� BS
1 63 44 (34–54) 34 51 (41–61)
2 55 38 (28–48) 27 40 (30–50)
3 22 15 (9–24) 5 7 (3–14)
4 3 2 (0–7) 1 1 (0–5)

� Intensity – median (range) 2 (1–9) 2 (1–6)
Paresthesia – Arm 56 24 (16–34) 25 24 (16–34) 1.000
� BS
1 12 21 (13–30) 8 32 (23–42)
2 32 57 (48–67) 13 52 (42–62)
3 9 16 (9–25) 3 12 (6–20)
4 3 5 (2–11) 1 4 (1–10)

Arm swelling/heaviness 38 17 (10–26) 16 16 (9–25) .892
� BS
1 4 11 (6–19) 3 19 (12–28)
2 20 53 (43–63) 10 63 (53–72)
3 12 32 (23–42) 3 19 (12–28)
4 2 5 (2–11) 0 0 (0–4)

� History of treatment (any kind) 13 6 (2–11) 4 4 (1–10) .600
� Use of compression sleeve 12 5 (2–11) 6 6 (2–13) .796

Results from the questionnaire. Symptoms and BS as prevalence and prevalence proportion – N (%). VAS
as median (range). Pain-intensity/VAS as median (range).
N: Number/prevalence; %: frequency/prevalence proportion; (CI): 95% confidence intervals; C-BCS: conven-
tional breast conserving surgery; OPS: oncoplastic breast surgery; VAS: visual analog scale; BS: Bother Score;
for those with symptoms (1¼No problem; 2¼Minor problem; 3¼Moderate problem; 4¼Major problem).
p-values in bold marks a significance level <.05.
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Discussion

Women treated for BC are at risk of developing shoulder and
arm morbidity. Our study indicates that no significant differ-
ences exist in PRO-data for C-BCS versus OPS although OPS
patients have a larger tumor size and more advanced dis-
ease. In both groups, results were comparable regarding
symptoms of shoulder, arm, and breast morbidity; and
equivalence was established regarding the risk of functional
impairments. An overall satisfaction with the cosmetic result
was high.

Tumor characteristics and subsequent adjuvant systemic
therapy differed between groups. Tumor size and lumpec-
tomy size were significantly larger in the OPS group and the
OPS group counted more node-positive patients. A larger
proportion of OPS than C-BCS patients received chemother-
apy and HER2-targeted treatment. RT did not differ between
groups. Unfortunately, breast volume data were not available
to the authors. Calculation of the tumor-to-breast volume
ratio would have assisted comparison with other studies and
could be used to guide future selection of surgery candi-
dates for the various OPS techniques. In a large Danish
cohort study (N¼ 58,331) comparing BCS to mastectomy in
relation to survival, patients undergoing BCS had smaller
tumors (15mm), whereas patients undergoing mastectomy

had larger tumors (median 23mm) [27]. The median tumor
sizes in the C-BCS group was 13mm; in the OPS group,
18mm. Thus, we suppose that a large proportion of the
patients in the OPS group would have been treated by mast-
ectomy if oncoplastic surgery had not been an option
[14,28]. Despite the larger tumor and lumpectomy size, we
managed to perform BCS and achieve results comparable to
those achieved for C-BCS regarding morbidity and cosmesis.

The 33% OPS prevalence reported here mimics the distri-
bution of all BCS in the Central Denmark Region in the
period (Figure 1) and approaches the distribution in
Denmark in the period of 2012–2018, where 27.5% were OPS
[29]. The presented prevalence is high compared with a mul-
ticenter study from the US, where use of OPS increased from
4% to 9% in the 2005–2016 period [30]. In the present study,
the majority of the OPS procedures were volume displace-
ment OPS, e.g., ‘NAC repositioning’ (51%), ‘roundblock masto-
pexia’ (26%), and volume reduction OPS (19%). Only 4% had
an ICAP procedure; thus, we can attribute no significance to
the results on volume replacement OPS and these four partici-
pants were removed from the results. Removing these four
participants did not affect the main results, nor conclusion.
Others have suggested a possible bias caused by the poten-
tial selection of candidates to OPS favoring younger and
healthier patients [12]. This seemed not to be the case in our
study where only minimal and non-significant differences
were seen for age, BMI, and CCI. The equally comparable
preoperative prevalence of symptoms also supports this
assumption. Since the present study was conducted, sur-
geons overall have gained more experience in choosing the
right patient for the right procedure [14,15].

Our re-excision rate was equal in both groups (15–16%)
and considering the women who were excluded from the
study due to a secondary mastectomy, re-excision rate was
even higher. Our re-operation rate was comparable to previ-
ous results from Denmark. A newly published study from
Denmark, found a modest decrease in re-excision rate when
OPS was compared to C-BCS (14.4% vs. 15.6%, respectively)
[29]. In the 2000–2009 period, 17% of all Danish patients in
the DBCG cohort of patients initially having BCS underwent
re-excisions or converted to mastectomy [31]. The definition
of adequate resection margins was lowered in Denmark after
the 11th St. Gallen International Expert Consensus Meeting in
2009 [32]. In the present study, women with DCIS were also
included. Comparable results were also reported in the small
Danish study by Langhans et al., who found an overall re-
excision rate of 18%; more frequent in DCIS (37%) than in BC
(13%). The review by De La Cruz et al. only considered T1
and T2 BC patients and included studies with diverging defi-
nitions of insufficient margin (ranging from 10mm to ‘tumor
on ink’) in OPS. They reported a much lower re-excision rate
of 6% [18]. In the present study, the re-excision or mastec-
tomy rate was almost equal in the two groups. A lower rate
was expected in the OPS group as these techniques allow
for larger resections, but this expectation was not confirmed
[7,33]. We therefore believe that OPS was typically done to
facilitate BCS in patients who would otherwise be

Table 4. Cosmetic result and body image 18months after BCS.

C-BCS OPS

COSMETIC RESULT N % (CI) N % (CI) p-Value

Scar appearance
0 203 89 (81–94) 85 84 (75–91) .031
1 17 7 (3–14) 10 10 (5–18)
2 3 1 (0–5) 6 6 (2–13)
3 6 3 (1–9) 0 0 (0–4)

Shape of breast
0 206 90 (82–95) 86 85 (76–91) .265
1 17 7 (3–14) 10 10 (5–18)
2 4 2 (0–7) 5 5 (2–11)
3 2 1 (0–5) 0 0 (0–4)

Breast symmetry
0 201 89 (81–94) 86 86 (78–92) .644
1 17 7 (3–14) 10 10 (5–18)
2 4 2 (0–7) 3 3 (1–9)
3 5 2 (0–7) 1 1 (0–5)

Satisfying look, dressed
0 185 82 (73–89) 75 75 (65–83) .051
1 29 13 (7–21) 23 23 (15–32)
2 6 3 (1–9) 0 0 (0–4)
3 7 3 (1–9) 2 2 (0–7)

Satisfying look, undressed
0 154 68 (58–77) 60 60 (50–70) .264
1 52 23 (15–32) 32 32 (23–42)
2 14 6 (2–13) 7 7 (3–14)
3 7 3 (1–9) 1 1 (0–5)

Unchanged attractiveness
0 155 69 (59–78) 65 68 (58–77) .101
1 49 22 (14–31) 28 30 (21–40)
2 11 5 (2–11) 1 1 (0–5)
3 10 4 (1–10) 1 1 (0–5)

Unchanged clothing habits 199 88 (80–94) 93 93 (86–97) .151
Unchanged social life 221 97 (91–99) 100 100 (96–100) .183

Results from the questionnaire. Most of the result are shown graded by a
‘satisfaction score’ (SS) describing the cosmetic result: 0¼ Excellent, 1¼Good,
2¼ Fair, 3¼ Poor.
N: number; %: prevalence proportion; CI: confidence intervals; C-BCS: conven-
tional breast conserving surgery; OPS: oncoplastic breast surgery.
p-values in bold marks a significance level <.05.
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recommended a mastectomy and not in order to achieve
larger margins as such.

The questionnaire reveled comparable results in the two
groups. To some extent it seemed that the prevalence of
symptoms of shoulder and arm morbidity were marginally
higher in the C-BCS group. Our hypothesis was that the
rather widespread OPS procedure would cause more trauma
in the breast and the surroundings, leading to a higher risk
of shoulder, arm, and breast morbidity. This seems not to be
the case. Others have described that lumpectomy combined
with bilateral breast reduction may be associated with
enhanced physical wellbeing in large-breasted woman [19].
Few studies on quality of life in relation to OPS are avail-
able [34–36].

Some of the predictors of a poor cosmetic outcome after
BCS have been found to be tumor multifocality, large tumor
size, small breast size, inferior, medial, and central tumor
localization [16,35,37,38]. One of these studies comparing C-
BCS with OPS reported no significant difference in cosmetic
outcome regarding these factors. In the Finnish study by
Ojala, patients who had C-BCS reported a more satisfying
cosmetic result than patients who had OPS [16]. A Danish
long-term follow-up study by Lyngholm et al. used some of
the questions also used in the present study and revealed a
good or excellent cosmetic result in 88% of participants fol-
lowing BCS. Notably, in their study, poor agreement was
reported between patient and clinician assessments [39].
Patients were more satisfied with the cosmetic outcome than
the clinicians were.

Most oncoplastic procedures require a longer and more
visible scar, but in the present survey the appearance of the
scar influenced the subjective judgment to a minor degree
only. In our study, the participants in both groups were gen-
erally satisfied with their scar appearance (SS ¼ 0).

For comparison with other studies, we could have
employed the BREAST-Q or a similar disease-specific vali-
dated questionnaire [40]. Still, several questions used in the
present study are comparable to those of validated question-
naires and, to the best of our knowledge, no validated ques-
tionnaires have the BC-relevant focus on shoulder and arm
morbidity adopted in our questionnaire. A newly developed
and validated screening tool regarding surgery-specific
neuropathic pain has been described after completion of the
present study [41].

A comparison with mastectomy patients would have been
relevant too, as many patients in the OPS group were candi-
dates to BCS only because OPS was an option. Mastectomy
has been reported to be associated with a higher risk of
shoulder and arm morbidity than BCS [42]. At present, OPS
and mastectomy have not been compared extensively.
Kelsall et al. compared OPS to mastectomy combined with
immediate reconstruction and identified the benefit of better
psychosocial and self-rated satisfaction with breast appear-
ance following OPS [43]. Morbidity related to axillary surgery
was expected to be equally distributed across the OPS and
the C-BCS group (Table 1) [24,44].

Our study would have benefited from a longer follow-up
period, and we cannot exclude that the rate of late

morbidity may increase over time [45–47]. However, given
our findings, we see no reason to believe that a widening of
the differences between the groups would have occurred
over time. Most morbidity appearing late after treatment is
caused by adjuvant RT [38], which should affect the two
groups equally.

Some of the above-mentioned limitations could have
been minimized by performing a randomized clinical trial
(RCT), but that was not considered a viable solution.
Therefore, confounding by indication and selection bias
should be kept in mind when interpreting the results.

If the study cohort had been larger, it would also have
been interesting to compare the different OPS performed. In
Denmark, we have accelerated Breast Cancer Patient
Pathways, and the intended time from diagnosis to treat-
ment is less than 13 days. Some otherwise eligible partici-
pants declined participation because of the rather short
timespan from diagnosis to operation because they were too
distressed to even consider participation after the diagnosis
had been made. Patients asked for participation were also
encouraged to participate in a sub-study with objective
evaluation of shoulder, arm, and breast morbidity.
Undoubtedly, some declined participation because of the
total amount of information on the day when their diagnosis
was given and due to the expected time consumption for
study participation. Unfortunately, despite prolonging the
planned inclusion period from 18 to 36months, we failed to
recruit more participants.

Conclusion

In patients with larger tumors, BCS utilizing oncoplastic tech-
niques yields results regarding shoulder, arm, and breast
morbidity as well as cosmetic outcome that are comparable
to those of C-BCS performed on smaller tumors, when eval-
uated subjectively by the patients.
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