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Summary
Background. In the last two decades oncoplastic breast surgery has 
emerged as a new technique requiring longer time and more complex 
breast dissection and remodelling. Advantages of awake surgery have 
been demonstrated in literature, but oncoplastic surgery, due to its 
complexity, is usually performed under general anaesthesia. The aim 
of this study is to evaluate feasibility and safety of awake oncoplastic 
surgery.
Materials and methods. Retrospective observational study on pa-
tients who underwent awake oncoplastic surgery from January 2019 
to December 2020. Collected data included tumour staging, Estrogen 
receptor (ER), Progesterone receptor (PR) and Ki67 index, age, BMI, 
ASA, type of oncoplastic surgery, surgical time, complications, aesthet-
ic outcome evaluated at 6 months by the two breast senior surgeons 
rated on a five-point scale, patient’s satisfaction valuated at 6 months 
by Breast-Q® questionnaire.
Results. 14 patients were included in the study. Patients’ satisfaction 
was great in term tolerability of awake regimen and satisfaction with the 
result, as shown using Breast-Q test. Also, surgeon satisfaction was 
acceptable. No anaesthesiologic compliance were reported in the case 
series.
Conclusions. Oncoplastic awake surgery is feasible and safe also for 
level II oncoplasty in well selected patients performing local anaesthe-
sia.

Key words: breast cancer, awake oncoplastic breast surgery, local an-
aesthesia 

INTRODUCTION

Since Halsted’s radical mastectomy was described, fortunately much has 
changed with breast surgery over the years 1. In 1969 Umberto Veronesi 
theorized that for the treatment of localized breast cancer it was no longer 
necessary to remove the entire gland, an intuition that he could confirm 
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in 1981 when his results were published 2. Afterwards 
for decades breast cancer lesions were treated by two 
surgical options: large tumours underwent mastectomy 
and small lesions were treated with lumpectomy associ-
ated with radiotherapy 3. As reported in many analyses, 
when more than 20% of the breast volume is removed 
there is an increased risk of deformity after standard 
breast conservative surgery  4. In this setting, simple 
reshaping methods are not appropriate and more com-
plex techniques are required 4. Hence, in the last two 
decades oncoplastic surgery emerged with the objec-
tive to allow oncologically safe breast preservation limit-
ing postoperative deformities  5,6. This technique com-
bines plastic surgery strategies with a surgical oncology 
mindset taking into consideration oncological safety, 
anatomic features, patient’s wishes and expectation 
and preserving breast form 7. Often, especially for badly 
localized or large breast lesions, oncoplastic surgical 
techniques involve a dissection and reshaping of the 
residual gland (oncoplastic level  I) or complex specific 
oncoplastic techniques (level  II) which consist in more 
than 20 % of gland volume removal and that increase 
surgical times 4-7. In this setting, both the surgeon and 
the anaesthetist prefer to perform the surgery under 
general anaesthesia. We report, to our knowledge, the 
first series of cases of oncoplastic surgery level II of the 
breast in a waking state with the aim of detecting its 
feasibility and safety also in these patients. 

MATERIALS AND METHODS 

All patients subjected to awake oncoplastic surgery 
between January 2019 to December 2020 performed 
at the Breast Unit of Policlinico Tor Vergata, Rome, Italy 
were evaluated in this retrospective observational study. 
Indications to oncoplastic surgery and technique adopt-
ed followed the current guidelines and were reported 
in the study 8. According to our policy all patients had 
been evalueted previously by a multidisciplinary team in 
order to established the optimal treatment and patient 
selection was based on performance status and evalu-
ation of the ratio between the planned excision volume 
and the breast volume. 
Oncoplastic surgery was distinguished in level I in case 
of large dissection and reshaping of the residual gland 
and Level  II comprised complex specific oncoplastic 
techniques as reported in the study 9. 
Awake oncoplastic surgery included all the procedures 
with administration of local anaesthetics or regional an-
aesthesia (peripheral nerve block, erector spinae block, 
central neuraxial blocks) without mechanical ventilation. 
These patients were eligible to receive a mild sedation 
with Richmond agitation-sedation scale 3-4 without 

supraglottic or subglottic devices used for ventilation 
and with spontaneous breathing. According to our 
policy, and expertise on awake breast surgery it was 
proposed in selected patients and inclusion criteria are 
reported in Table I.
Age, BMI, and ASA score were detected from clinical 
notes and reported in the study.
Surgical time was defined as operating room occu-
pancy and it was considered from the entrance to the 
exit from the operating room. 
Tumour diameter, expressed in centimeters, Estrogen 
receptor (ER), Progesterone receptor (PR) and Ki67 
index, expressed as percentages of positive cells in 
specimens studied through immunohistochemistry 
were collected from pathological examination. Overex-
pression of Her2 gene (HER2+) was identified by IHC 
or by FISH, as indicated by the recommendations of 
the 2018 ASCO/CAP, and reported as a dichotomous 
variable being expressed or not expressed. In addition, 
tumour staging was collected from phytological reports 
and reported according to TNM, NCCN guidelines. 
The cosmetic outcome was evaluated at 6  months 
follow-up systematically by the two breast senior sur-
geons of our Unit and the result was rated on a five-
point scale: excellent 5; good 4; fair 3; poor 2; bad 1. 
This score evaluates the surgeon’s satisfaction by ana-
lyzing its aesthetic component related to breast onco-
plastic surgery.
Each patient underwent through Breast-Q® question-
naire and breast score was reported as Q-score median 
and range 10. This score assesses the patient’s overall 
well-being by analysing her psychosocial component 
as a woman and her satisfaction regarding breast 
oncoplastic surgery, using specific scales, into scores 
from 0 to 100 10.
All data were collected into the database (EXCEL soft-
ware, Microsoft, Washington, DC, USA). For continuous 
variables, we calculated and used mean and standard 

Table I. Awake surgery inclusion and exclusion criteria.

Inclusion criteria 
Informed consent 

Axillary lymph nodes clinically or radiologically negative
Absence of muscle invasion by tumor

Absence of anxiety disorder
Absence of history of panic attacks

Exclusion criteria
Bilateral surgery

Patients with the potential for difficult respiratory assistance
Patients with high risk of vomiting and inhalation

Awake surgery criteria; awake surgery was proposed to patients that fulfil all 
these criteria.
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deviation. Categorical data were reported in numbers 
and relative percentages. 

RESULTS

From January 2019 to December 2019 15 patients un-
derwent awake oncoplastic surgery at the Breast Unit 
of Policlinico Tor Vergata, Rome. One patient (6.7%) 
was excluded from the study due to anaesthesia regi-
men conversion from awake to general anaesthesia for 
patients’ anxiety, pain and agitation. Mean age was 
71.3-13.5 years and mean BMI 25  ±  5.2. At preop-
erative examination one patient (6.7%) was scheduled 
ASA score 4, two patients (13.3%) ASA score 3, seven 
patients (46.6%) were scheduled ASA score 2 and five 
patients (33.3%) were designated as ASA score 1.
Out of 15 patients, 9 (60%) patients did not require 
skin excision or mammoplasty and less than 20% of 
breast volume was excised and considered oncoplastic 
Level  I. Differently 5  patients (33.3%) required Onco-
plastic Level II technique. Out of 5 patients included in 
the study subjected to Level II oncoplastic: 3 (60%) had 
tumour size according to the indications, 1 (20%) for tu-
mour localization and 1 (20%) for involved margins after 
lumpectomy. Only one of these patients (20%) needed 
a contralateral surgery for breast symmetry, however 
performed in awake surgery without general anaesthe-
sia due to the high comorbidities and increased anaes-
thetic risks. Patients subjected to oncoplastic Level  II: 
2 (40%) patients underwent round block mammoplasty 
technique, 1 (20%) batwing technique, 1 (20%) V mam-
moplasty and 1 (20%) J mammoplasty.
Satisfaction of patients were evaluated with the Breast-
Q® test and median value and relative ranges are resumed 
in Table III. Out of 15 patients subjected to oncoplastic 
surgery 3 (20%) patients fulfilled surgeons’ satisfaction 
and received excellent scores; 5 (33.3%) received good, 
4 (26.6%) fair and only 2 (13.3%) outcomes were evalu-
ated poorly. Out of 5 patients subjected to oncoplastic 
level II surgery cosmetic outcomes were: 2 (40%) excel-
lent, 2 (40%) good and 1 (20%) poor. Cosmetic outcome 
and relative percentages are resumed in Table III.
Out of 15 patients only 1 (13.3%) patient experienced 
surgical complications (Clavien Dindo IIIa) due to seroma 
firstly treated conservative but at the end requiring fine 
needle aspiration to achieve resolution. Tumors’ diam-
eter, TNM staging, predictive and prognostic for breast 
cancer are resumed in Table IV.
Out of 15 patients 10  (66.6%) were discharged in 
the first postoperative day, one (6.6%) patient experi-
enced seroma in the third postoperative day. Differently 
4 (26.6%) patients were performed in outpatient surgi-
cal regimen. Surgical time was 77.5 ± 7.4 minutes.

DISCUSSION

After the revolution performed by Veronesi et al., for 
a long period breast cancer lesions were treated by 
two surgical options: mastectomy for large tumor and 
lumpectomy associated with radiotherapy for smaller 
lesions  2,3. As reported in many studies, when lesion 
involves more than 20% of the gland volume the risk 
of breast deformity increases after standard breast 
conservative surgery 4. In this setting, simple reshaping 
methods are not appropriate and more complex tech-
niques are required 4. Hence, in the last two decades 
oncoplastic surgery emerged with the objective to limit 
deformities and to allow oncologically safe breast pres-
ervation 5,6. This strategy combines plastic techniques 
considering oncological safety 7. Moreover, oncoplastic 

Table II. Indications for level II oncoplastic techniques and 
type of surgery

Level II oncoplastic 

Indications Number of patients (percentage) 
n = 5

Tumour size 3 (60%)
Involved margins after 

lumpectomy 
1 (20%)

Localization of tumour 1 (20%)
Technique Number of patients (percentage) 

n = 5
J mammoplasty 1 (20%)
V mammoplasty 1 (20%)

Round block 2 (40%)
Batwing technique 1 (20%)

Values in parentheses are percentages. 

Table III. Cosmetic score: Breast-Q test and cosmetic score

Breast-Q® test
Topic Score

Psycho-social well being 79 (74-85)
Sexual well being 66 (74-60)

Preoperative satisfaction 71 (70-73)
Postoperative satisfaction 76 (73-79)

Physical well being 63 (61-67)

Cosmetic Score
Bad 0
Poor 2 (13.3%)
Fair 4 (26.6%)

Good 5 (33.3%)
Excellent 3 (20%)

Breast-Q® test median score and range; Cosmetic Score number of patients and 
percentage
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surgery takes into consideration anatomic features of 
the patient’s wishes and expectation and preserves 
breast form  7. These techniques involving extensive 
dissection and remodeling could cause discomfort to 
patients and to the surgeon if performed under local an-
aesthesia 7. Additionally, oncoplastic surgery, especially 
when using more complex techniques, can take longer 
and this may affect the patient’s agitation 5.
Despite these assumptions, the awake oncoplastic sur-
gery was well tolerated by the patients in our case se-
ries. According to this result, Breast-Q® score reported 
in the study was higher and expressed both patients’ 
satisfaction with the aesthetic result and tolerability of 
such procedure in the awake regimen.
Also, surgeon satisfaction was great as shown by the 
cosmetic score, and in no patient, surgeons requested 
to convert from local to general anaesthesia for techni-
cal difficulty. 
Benefits and advantages of awake breast surgery in 
terms of operative room occupancy and length of hos-
pital stay as reported in a previous study are confirmed 
in this report 11). These results are comparable with the 
study conducted immediately following the declara-
tion of COVID-19 pandemic, of awake breast surgery 
in terms of operative room occupancy and length of 
hospital stay 11. 
Awake oncoplastic breast surgery could reduce an-
aesthesiologic time, as often local anaesthetics ad-
ministration or regional anaesthesia (peripheral nerve 
block, erector spinae block, central neuraxial blocks) 
are also performed for postoperative pain manage-
ment after general anaesthesia and could increase time 

of operatory room occupancy  12,13. Nerve block tech-
niques, performed with the use of ultrasound, improve 
postoperative pain control and reduce opioid admin-
istration and relative side effects as vomiting and im-
munological impairment 14,15. More over a recent study, 
demonstrated the correlation between opioid receptor 
and breast cancer cells migration and thus metastatiza-
tion or recurrence 16,17.
All these strategies were managed to minimize delays 
for cancer patients due to COVID-19 by prioritizing 
selected cases, while non-urgent surgical procedures 
were postponed and waiting lists for benign diseases 
grew longer  18-20. As reported in other studies, we 
strongly believe that measures and strategies adopted 
during the COVID-19 pandemic could be applied in 
order to enhance efficiency and resolve the long sur-
gical waiting lists problem also for non-oncological 
disease 11. The reduction of operative room occupancy 
and the reduction of hospital beds play a fundamental 
role during the pandemic. In addition to the advantages 
in terms of health resources, awake surgery has shown 
to bring economic benefits 21-23. 
Moreover, as reported in many studies, awake surgery 
plays a fundamental role regarding the impairment 
of the immune system  24,25. General anaesthesia is 
strongly correlated with surgical stress and impairment 
of the immune system (reducing cytotoxic activity 26-29. 
This reduction can increase the probability of tumour 
progression as reported in literature 30,33.
Minimally invasive approach and local anaesthesia 
seem to better preserve immune functions; and should 
be preferred also for oncoplastic surgery with advan-
tages in oncological and infectiology terms despite the 
lack of high-level evidence 33-35. 
Conversion from local to general anaesthesia can be 
required due to anxiety and agitation although awake 
oncoplastic surgery was well tolerated by the patients 
with satisfaction at the end of the procedure. 
Despite the small sample of patients who underwent 
oncoplastic awake surgery, but based on previous 
experience of awake breast cancer, we suggest that 
oncoplastic awake surgery is feasible and safe also for 
level II oncoplastic technique  11,25. Awake oncoplastic 
surgery to be performed needed a good analgesia 
using advanced techniques such as peripheral nerve 
block, erector spinae block or central neuraxial blocks. 
This analgesia is crucial for the surgeon to achieve 
good aesthetic results. Further randomized studies on 
larger samples, evaluating both the cosmetic-oncolog-
ical component and patient tolerability are needed to 
confirm our results. 
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Table IV. Tumour diameter, TNM and predictive and prognostic 
factors for breast cancer.

TNM
T

T in situ 2 (13.3%)
T1 8 (53.3%)
T2 4(26.6%)
T3 1 (6.6%)
N
N0 14 (93.4%)
N1 1 (6.6%)
M 
M0 15 (100%)

Estrogen receptor % 76.2-34.8
Progesterone receptor % 59.43-38.2

Ki67 index% 18.2-14.1
HER2 (positive) 8 (53.3%)
Diameter cm 1.3-0.56

Values in parentheses are percentages or are reported in mean and standard 
deviation.
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