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ABSTRACT - Objective: Awake breast surgery has been proven to be a concrete alternative to surgery under
general anesthesia. This technique was shown to be advantageous in various aspects such as length of hospital-
ization and economic sustainability. Our study aims to verify the advantages of this technique in terms of operat-
ing room times, length of stay, and outcome in frail patients diagnosed with breast cancer.

Patients and Methods: Our retrospective study enrolled all frail patients, ASA > 3, diagnosed with breast can-
cer and scheduled to undergo a surgical intervention. The type of surgery, duration of surgery, length of hospital
stay, type of anesthesia, postoperative complications, postoperative dissociative episodes and CCl (Charlson Co-
morbidity Index) score were evaluated by comparing the data between the group of awake surgery and the group
of patients undergoing surgery under general anesthesia.

Results: A total of 34 patients were enrolled; 16 patients (45.7%) undergoing awake surgery with a mean age
of 78 years [75;95], and 18 patients (54.3%) receiving general anesthesia. CCl was significantly higher in the Awake
group with a median score of 12 [9;13] vs. 10 [9;11] in the No-Awake group: relative p-value was <0.001. Postop-
erative complications were comparable between the groups, showing no statistically significant differences. Six
patients (33.3%) in the general anesthesia group experienced dissociative complications vs. 1 (6.3%) in the awake
surgery group (p=0.05). There were no statistically significant differences regarding the other parameters.

Conclusions: PAwake breast surgery in elderly patients, especially in frail ones, could reduce the incidence of
postoperative delirium by enabling a shorter hospitalization and allowing for a faster recovery.
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INTRODUCTION

Ageing remains one of the most important risk factors for breast cancer development!. More than
30% of newly diagnosed breast cancers occur in elderly patients?. Increasing life expectancy, especially
among the western world population, has been associated with an increase of breast cancer in older
women?, Elders are more frequently frail patients with higher comorbidity and increased anesthesio-
logic risk, further complicating cancer treatment choice?. In fact, in elder women, breast cancer man-
agement remains challenging for clinicians who do not have at their disposal all the available treatment
options?. There is no agreement regarding the optimum treatment in elderly patients*°. Breast cancer
in elderly patients apparently presents with favorable prognostic factors, such as low grade, reduced
incidence of lymph nodes invasion, and higher estrogen-receptor overexpression®€, Despite these and
due to the possible side effects associated with the treatment, elderly patients often receive less than
standard of care®. Axillary surgery, adjuvant chemotherapy and/or radiotherapy are frequently omit-
ted'®!, In elderly patients, especially with elevated anesthesiologic risk (ASA), surgery could substitute
primary hormone therapy or radiotherapy *°.

Surgery in elderly patients seems to be associated with an improvement in terms of breast cancer
survival and disease-free survival, with a lower morbidity despite the anesthesiologic risk*>*3. Awake
breast surgery is an effective strategy for reducing the anesthesiologic risk and surgical operative mor-
bidity*!*. The aim of this retrospective study is the evaluate the feasibility and outcomes of awake
breast surgery in frail elder patients with an elevate anesthesiologic risk.

PATIENTS AND METHODS

All female patients aged =75 years old with an ASA=3 subjected to breast surgery between January 2017
to December 2018 at the Breast Unit of the University of Rome Tor Vergata were evaluated in this retro-
spective study. The retrospective manuscript was approved by the institutional review board.

Awake breast surgery included all procedures with administration of local anesthetics or loco-re-
gional anesthesia without mechanical ventilation, with or without mild sedation Richmond agita-
tion-sedation scale =-4. This group was designated as Awake group. Otherwise, patients under gen-
eral anesthesia and mechanical ventilation using glottic or supra-glottic devices were included in the
control group (No-Awake group). Age, BMI, ASA score and Charlson Comorbidity Index (CCl) were
collected from clinical notes and evaluated in the study. Surgical procedures were distinguished be-
tween breast conservative surgeries and mastectomy. Breast conservative surgeries included all the
surgical procedures with a partial gland tissue removal while mastectomy comprised of the complete
removal of the gland, with or without the sparing of the skin or the nipple areola complex. The axillary
surgical procedures or the eventual axillary surgery omission were evaluated in the study. Resection
of sentinel lymph nodes or complementary lymph nodes were considered as sentinel lymph node
biopsy (SNLB); otherwise, cases with dissection of more than five nodes were classified as an axillary
lymph node dissection (ALND). Operating room occupancy was considered from the entrance to the
exit of the operating room and reported in minutes. Length of hospitalization was obtained from
clinical notes and reported in days. Tumor staging according to the TNM classification (NCCN Guide-
lines) and breast cancer prognostic and predictive factors were reported after being collected from
pathological reports. Five years survival and recurrence free survival were obtained from clinical note
and oncological follow-up visits.

Statistical analysis

All data were submitted into the EXCEL database (Microsoft, Washington, DC, USA).

According to type anesthesia, continuous variables were compared between the Awake group and
the No-Awake group using T test, and the data were reported as medians and ranges. Otherwise, Fish-
er’s exact test was applied in cases of dichotomous variables while Monte Carlo test was used in cases
of non-dichotomous variables, reported as absolute numbers and percentages. p-value <0.05 was con-
sidered to be statistically significant. For survival and recurrence free survival, Kaplan-Meier curve was
used, and the significance was evaluated with Log-Rank value. All the statistical analysis was performed
in SPSS statistical package version 23.0 (SPSS Inc., Armonk, NY, USA).




3 BREAST CANCER TREATMENTS IN ELDERLY

RESULTS

Between January 2017 and December 2018, 34 elderly patients with an ASA score =3 underwent breast
surgery for a malignant disease. Median age was 78 years [75;95] and median of CCl was 10 [9;13]. Me-
dian follow-up was 5.43 years [2.9;6.4]. Out of 34 patients, 19 (55.9%) underwent a conservative breast
surgery and 15 (44.1%) were subjected to mastectomies. No cases of tissue expander or definitive proth-
esis implant were performed. In 20 cases (58.9%), axillary surgery was omitted, SLNB was performed in
8 patients (23.5%), and ANLD was performed in 6 cases (17.6%). Median operative room occupancy was
74 minutes [35;142]. Post-surgical complications within thirty days were reported in 11 patients (32.4%),
and no cases of reoperation were reported. 7 patients (20.6%) experienced post-operative delirium
resolved within 7 days. Median hospitalization was 1 day [0;4]. Upfront non-surgical treatment was car-
ried out in 11 patients (32.4%) in order to avoid or postpone breast surgery: 9 (26.5%) breast radiation
therapy and 7 (20.6%) hormone therapy. Tumor staging according to the TNM classification and breast
cancer prognostic and predictive factors are resumed in table 1 (Table 1).

Table 1. Overall tumor staging according to TNM classification and breast cancer prognostic and

predictive factors.

Overall population (n=34)

T
T1 12 (35.3%)
T2 10 (29.4%)
T3 2 (5.9%)
T4 10 (29.4%)

N
Nx 20 (58.8%)
NO 8(23.5%)
N1 2 (5.9%)
N2 4 (11.8%)

Estrogen Receptor % 90 [85;95]

Progesterone % 70 [0;90]

Ki67 Index % 10 [2;40]

HER2 positivity 19 (55.9%)

Values are presented as absolute numbers and percentages for dichotomous variables and with medians and
ranges for continuous variables.

Five-years overall survival was 94.5% (Figure 1a): 2 patients (5.9%) died for non-cancer related dis-
ease. Five-years overall recurrence free survival was 85.3% (Figure 1b). 16 patients (45.7%) underwent
awake breast surgery while the remaining 18 patients (54.3%) underwent breast surgery under general
anesthesia and were thus considered as No-Awake group. Median age of patients subjected to awake
breast surgery was 86 years [75;95] vs. 77.5 years [76;91] in the control group; p value was 0.245. Medi-
an BMI was comparable between groups: 27 [23;33] vs. 26 [23;31], p=0.569. Differently, CCl was signifi-
cantly higher in the Awake group with a median score of 12 [9;13] vs. 10 [9;11] in the No-Awake group:
relative p value was <0.001. Median follow-up was comparable between groups: 5.5 years [3.2;6.3] in
the Awake group vs. 5.4 years [2.9;6.3], p=0.334. No statistically significant difference was reported re-
garding the performed surgical procedure with 8 cases (50%) of breast conservative surgery performed
in the Awake group vs. 11 (61.1%) in the control group; p=0.515. Axillary surgery was omitted in 10
(62.5%) cases in the Awake group and in 10 cases (55.6%) in the No-Awake population; cases subjected
to SNLB and ALND were, respectively, 2 (12.5%) and 4 (25%) in the Awake group vs. 6 (33.3%) and 2
(11.1%), with a p value of 0.351.
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Figure 1. Five-years overall survival and recurrence free survival. a) Five-years overall survival; b) Five
years recurrence free survival.

Median operative room occupancy was 57.5 minutes [35;110] in the Awake group; significantly short-
er than in the group subjected to general anesthesia (82.5 minutes [35;142]), relative p-value was 0.050.
Incidence of post-operative surgical complication was comparable between the two groups: p=0.152;
no major complications were reported in either group, and no second surgeries were required. Differ-
ently, a significantly higher incidence of post-operative delirium was observed in patients subjected to
breast surgery under general anesthesia: 6 (33.3%) vs. 1 case (6.3%) in the Awake group, p=0.050.

Median hospitalization time was 1 day [0;4] in the Awake group and 1 day [0;2] in the control group
showing a statistical significant difference, p=0.039. In the Awake group, upfront non-surgical treatment
was performed in 5 patients (31.3%) in order to avoid or postpone breast surgery vs. in 6 cases (33.3%)
among those subjected to general anesthesia, relative p-value was 0.897.

5 patients (31.3%) were subjected to upfront breast radiation therapy before surgery in the Awake
group vs. 4 (22.2%) in the control group, p=0.703. 5 cases (31.3%) were treated with upfront hormone
therapy prior to surgery in the Awake group vs. 2 (11.1%) in the control group, p=0.214. Tumor staging
according to TNM classification and breast cancer prognostic and predictive factors between the two
groups are resumed in Table 2.

Five-years overall survival was comparable between the groups as shown in Figure 2a; 93.8% in the
Awake group vs. 94.4% in patients subjected to general anesthesia, relative log rank was 0.950 (Figure
2a). No cases of cancer related death were reported in either group. Five-years recurrence free survival
was 93.8% in the Awake group vs. 77.9% in cases subjected to general anesthesia, p=0.184.

DISCUSSION

Increasing life expectancy, reported in the last decades in European and North American countries, has
been associated with an increase in chronic and oncological disease®!®. Accordingly, breast cancer in
elderly patients has become more frequent and nowadays represents more than 30% of new diagno-
ses?. Breast cancer in elderly women presents apparently with favorable prognostic factors, yet is also
associated with higher comorbidity and elevated anesthesiologic risk, which leads physicians to provide
less than the standard breast cancer care®Y’. Axillary surgery, adjuvant radiation therapy and/or chemo-
therapy are frequently omitted in high-risk patients due to the potential associated morbidity, and sur-
gery is substituted with endocrine therapy or radiotherapy %8, Despite the potential benefits of surgical
omission in terms of related morbidity, this strategy seems to be associated with an improvement of the
oncological outcomes!*131%20_ Moreover, in cases of tumor progression after primary endocrine therapy
or radiotherapy, cancer complications (e.g., ulcerated lesion, cancer hemorrhage) could be observed,
leading to a delay in the required breast surgery and potentially resulting in less conservative approach-
es?t22, In our study, roughly 30% of patients received primary treatments with endocrine therapy or
radiotherapy, as they were not considered suitable for surgery at the time of diagnosis. Due to cancer
progression and its associated morbidity, these patients were subsequently subjected to breast surgery
without severe complications. In our opinion, considering the continuous increase in life expectancy
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Table 2. Overall tumor staging according to TNM classification and breast cancer prognostic and

predictive factors in the Awake and control group.

Awake group No-awake group p-value
(n=16) (n=18)

T 0.606

T1 5(31.3%) 7 (38.9%)

T2 4 (25%) 6 (33.3%)

E] 2 (12.5%) 0

T4 5(31.3%) 5(27.8%)
N 0.341

Nx 10 (62.5%) 10 (55.6%)

NO 2 (12.5%) 6 (33.3%)

N1 2 (12.5%) 0

N2 2 (12.5%) 2 (11.1%)
Estrogen Receptor % 90 [90;95] 92.5 [85;95] 0.133
Progesterone % 70 [0;90] 65 [5;90] 0.01
Ki67 Index % 10 [5;30] 15 [2;40] 0.194
HER2 positivity 11 (68.7%) 8 (44.4%) 0.185

Values are presented as absolute numbers and percentages for dichotomous variables and with medians and
ranges for continuous variables.
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Figure 2. Five years survival and recurrence free survival in the Awake and control groups. a) Five-years
overall survival between Awake and No-Awake groups; b) Five-years recurrence free survival between
Awake and No-Awake groups. Log Rank is reported as p.

and the consequential rise of breast cancer incidence in advanced-aged patients, specific guidelines for
cancer management in elderly women are required.

Awake surgery is a strategy aimed at reducing potential anesthesiologic risks, especially in frail pa-
tients®. Its potential advantages have been demonstrated in different types of surgery and reported
in numerous studies?* 2%, This strategy was adopted during the COVID-19 emergency in order to reduce
operatory room occupancy and minimize delays in cancer treatments'*'®>, Furthermore, by reducing
surgical time, the awake strategy allows for a reduction in healthcare costs?. We strongly believe that
awake breast surgery indeed reduces surgical time, as reported in our analysis.

In recent times, due to the favorable prognostic factors in elderly patients with breast cancer and de-
spite the lack of clear guidelines, a de-escalation in breast cancer treatments has been implemented?®%°.
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In our study, we observed many cases in which axillary surgery was omitted, falling in line with these
trends. The omission of axillary surgery in elderly patients, especially in those with cNO, could represent
a reasonable approach3®®, In fact, even in cases of lymph node metastases in elderly breast cancer
patients, adjuvant chemotherapy is often avoided on account of the multiple and various comorbidi-
ties. Therefore, surgical axillary staging would not provide additional information. Moreover, it would
prolong the surgical times and increase the associated risks and costs*°. The anesthesiological regimen
used in our study does not impact the choice of surgical procedure or the decision to omit a certain
treatment option; rather, the decision for surgical de-escalation is strongly correlated to the patients’
comorbidity and frailty.

In our analysis, patients subjected to general anesthesia presented more frequently with episodes
of post operative delirium. This complication is a common and serious postoperative disease, strongly
correlated with anesthesiologic and pain medications as opioids®*34. We strongly believe that awake
surgery with simultaneous locoregional anesthesia could reduce the occurrence of post-operative delir-
ium?®. Length of hospitalization was reduced in patients subjected to awake breast surgery. In a previous
study which analyzed all breast cancer patients, we did not report this difference!. Probably, this dif-
ference was correlated with the post operative delirium reported in elderly patients which significantly
influences the length of hospitalization®.We believe that awake surgery allows for a quicker recovery
after surgery with a potential reduction of delirium complication and a potential positive impact on the
oncological outcome3®38,

The lesser impairment of the immune system associated with awake surgery strategies was reported
in the literature, but its oncological advantages are still debated?%. While a reduction of disease recur-
rence was observed in the Awake group, due to the absence of a statistically significant difference and
the small sample analyzed, we are not able to fully assess the oncological advantages of this strategy.
In order to clarify and highlight its potential, further prospective and molecular studies are needed to
evaluate this important issue. Other limitations of the study include its retrospective design and the fact
that patients subjected to awake breast surgery presented with higher comorbidity. Additional random-
ized clinical trials are required in order to confirm the advantages of this less invasive strategy in terms
of recovery following breast surgery.

CONCLUSIONS

Awake breast surgery in elderly patients, especially in frail and highly comorbid ones, could reduce
the incidence of postoperative delirium by enabling a shorter hospitalization and allowing for a faster
recovery following surgery while reducing healthcare costs. Additionally, reducing OR occupancy could
improve availability of resources.

FINANCIAL SUPPORT:
None.

ETHICAL APPROVAL:
Institutional review board and ethical approval were obtained.

INFORMED CONSENT:
Written informed consent of the patients was not required due to the retrospective nature of the study.

CONSENT TO PUBLICATION:
All the authors approved the publication of this manuscript.

AVAILABILITY OF DATA AND MATERIALS:

The data are available. Requests for material must be addressed to the corresponding authors with valid motivation and
declaration of purpose of use.

CONFLICT OF INTEREST:
All the authors declare no conflict of interest.

FUNDING:
None




7

BREAST CANCER TREATMENTS IN ELDERLY

AUTHOR CONTRIBUTIONS:

Gianluca Vanni and Marco Pellicciaro Conceptualization, writing and editing manuscript and equally contribute to the man-
uscript. Methodology: Marco Materazzo, Bianca Arianna Faccini, Annalisa Noce, Giorgio Lisi, Federico Tacconi, Denisa Eskiu.
Review & Editing: Marco Materazzo, Gianluca Vanni, Benedetto Longo, Federico Tacconi, Gianluca Vanni; English review: Jon-
athan Caspi; Supervision: Oreste Claudio Buonomo, Valerio Cervelli.

ORCID ID:

Vanni Gianluca: https://orcid.org/0000-0002-3006-5855
Pellicciaro Marco: https://orcid.org/0000-0001-9557-2850
Materazzo Marco: https://orcid.org/0000-0002-3599-061X
Federico Tacconi: https://orcid.org/0000-0001-8850-5027
Benedetto Longo: https://orcid.org/0000-0001-8671-0609
Valerio Cervelli: https://orcid.org/0000-0001-8671-0609
Buonomo Oreste Claudio https://orcid.org/0000-0002-9531-8737

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Louwman WIJ, Voogd AC, van Dijck JA, Nieuwenhuijzen GA, Ribot J, Pruijt JF, Coebergh JW. On the rising trends of incidence
and prognosis for breast cancer patients diagnosed 1975-2004: a long-term population-based study in southeastern Nether-
lands. Cancer Causes Control 2008; 19: 97-106.

Thomson CS, Brewster DH, Dewar JA, Twelves CJ; Scottish Cancer Therapy Network. Improvements in survival for women
with breast cancer in Scotland between 1987 and 1993: impact of earlier diagnosis and changes in treatment. Eur J Cancer
2004; 40: 743-753.

. Vanni G, Materazzo M, Pellicciaro M, Morando L, Portarena |, Anemona L, D'Angelillo MR, Barbarino R, Chiaravalloti A, Meucci

R, Perretta T, Deiana C, Orsaria P, Caspi J, Pistolese CA, Buonomo OC. Does Age Matter? Estimating Risks of Locoregional
Recurrence After Breast-conservative Surgery. In Vivo 2020; 34: 1125-1132.

. Cortadellas T, Gascén A, Cérdoba O, Rabasa J, Rodriguez R, Espinosa-Bravo M, Esgueva A, Rubio IT, Xercavins J, Gil A. Surgery

improves breast cancer-specific survival in octogenarians with early-stage breast cancer. Int J Surg 2013; 11: 554-557.
Ferroni P, Roselli M, Spila A, D'Alessandro R, Portarena |, Mariotti S, Palmirotta R, Buonomo O, Petrella G, Guadagni F. Serum
sE-selectin levels and carcinoembryonic antigen mRNA-expressing cells in peripheral blood as prognostic factors in colorectal
cancer patients. Cancer 2010; 11: 2913-2921.

. Hainsworth PJ, Henderson MA, Bennett RC. Breast cancer in the elderly: pattern of disease. Aust N ZJ Surg 1991; 61: 892-897.

Diab SG, Elledge RM, Clark GM. Tumor characteristics and clinical outcome of elderly women with breast cancer. J Natl Cancer
Inst 2000; 92: 550-556.

. Vanni G, Pellicciaro M, Materazzo M, Pedini D, Portarena |, Buonomo C, Perretta T, Rizza S, Pistolese CA, Buonomo OC. Ad-

vanced Stages and Increased Need for Adjuvant Treatments in Breast Cancer Patients: The Effect of the One-year COVID-19
Pandemic. Anticancer Res 2021; 41: 2689-2696.

Satariano WA. Comorbidity and functional status in older women with breast cancer: implications for screening, treatment,
and prognosis. J Gerontol 1992; 47: 24-31.

Buonomo OC, Pellicciaro M, Materazzo M, Berardi S, Gigliotti PE, Caspi J, Meucci R, Perretta T, Portarena |, Dauri M, Pistolese
CA, Vanni G. Surgical Treatments for Ductal Carcinoma In Situ (DCIS) in Elderly Patients. Anticancer Res 2023; 43: 1555-1562.
Wyld L, Reed M. The role of surgery in the management of older women with breast cancer. Eur J Cancer 2007; 431: 2253-
2263.

Cortadellas T, Cérdoba O, Gascdn A, Haladjian C, Bernabeu A, Alcalde A, Esgueva A, Rodriguez-Revuelto R, Espinosa-Bravo
M, Diaz-Botero S, Xercavins J, Rubio IT, Gil-Moreno A. Surgery improves survival in elderly with breast cancer. A study of 465
patients in a single institution. Eur J Surg Oncol 2015; 4: 635-640.

Rao VS, Jameel JK, Mahapatra TK, McManus PL, Fox JN, Drew PJ. Surgery is associated with lower morbidity and longer
survival in elderly breast cancer patients over 80. Breast J 2007; 13: 368-373.

Vanni G, Pellicciaro M, Materazzo M, Dauri M, D'angelillo RM, Buonomo C, De Majo A, Pistolese C, Portarena I, Mauriello A,
Servadei F, Giacobbi E, Chiaravalloti A, Buonomo OC. Awake breast cancer surgery: strategy in the beginning of COVID-19
emergency. Breast Cancer 2021; 28: 137-144.

Vanni G, Pellicciaro M, Materazzo M, Caspi J, Chiocchi M, Tacconi F, Noce A, Nicolai G, Portarena |, Buonomo C, Mario D,
Buonomo OC. Awake Breast Conservative Surgery: A Strategy to Shorten Surgical Waiting Lists During and Post COVID-19
Emergency. Anticancer Res 2022; 42: 4913-4919.

Dimitrov G, Atanasova M, Popova Y, Vasileva K, Milusheva Y, Troianova P. Molecular and genetic subtyping of breast cancer:
the era of precision oncology. World Cancer Res J 2022; 9: e2367.

Ambrogi V, Forcella D, Gatti A, Vanni G, Mineo TC. Transthoracic repair of Morgagni's hernia: a 20-year experience from open
to video-assisted approach. Surg Endosc 2007; 21: 587-591.

Pellicciaro M, Granai AV, Marchese G, Materazzo M, Cotesta M, Santori F, Giacobbi E, Servadei F, Grelli S, Perretta T, Meucci
R, Pistolese CA, Vanni G. Breast cancer patients with hormone neoadjuvant bridging therapy due to asymptomatic Corona
virus infection. Case report, clinical and histopathologic findings. Int J Surg Case Rep 2020; 76: 377-380.

Smith GL, Xu Y, Shih YC, Giordano SH, Smith BD, Hunt KK, Strom EA, Perkins GH, Hortobagyi GN, Buchholz TA. Breast-con-
serving surgery in older patients with invasive breast cancer: current patterns of treatment across the United States. ] Am
Coll Surg 2009; 209: 425-433.

Ozgiizer A, Ertan Ozgiizer G. The smallest subtype in the SEER Database: estrogen receptor negative progesterone receptor
positive breast cancer. World Cancer Res J 2021; 8: e1848.




8

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

BREAST CANCER TREATMENTS IN ELDERLY

Vanni G, Santori F, Pellicciaro M, Materazzo M, Caspi J, Granai AV, DE Majo A, Servadei F, Giacobbi E, Perretta T, Meucci R,
Pistolese CA, Buonomo OC. Extremely Advanced Breast Cancer Presentation: Possible Effect of Coronavirus Pandemic Anxi-
ety. In Vivo 2021; 35: 2331-2335.

Vanni G, Pellicciaro M, Combi F, Papi S, Materazzo M, Segattini S, Rizza S, Chiocchi M, Perretta T, Meucci R, Portarena I, Pis-
tolese CA, lelpo B, Campanelli M, Lisi G, Chiaravalloti A, Tazzioli G, Buonomo OC. Impact of COVID-19 Pandemic on Surgical
Breast Cancer Patients Undergoing Neoadjuvant Therapy: A Multicentric Study. Anticancer Res 2021; 41: 4535-4542.

Vanni G, Costanzo G, Pellicciaro M, Materazzo M, Buonomo C, Federico T, Giacobbi E, Servadei F, Anemona L, Noce A, Dauri
M, Buonomo OC. Awake Breast Surgery: A Systematic Review. In Vivo 2023; 37: 1412-1422.

Vanni G, Materazzo M, Perretta T, Meucci R, Anemona L, Buonomo C, Dauri M, Granai AV, Rho M, Ingallinella S, Tacconi F,
Ambrogi V, Chiaravalloti A, Schillaci O, Petrella G, Buonomo OC. Impact of Awake Breast Cancer Surgery on Postoperative
Lymphocyte Responses. In Vivo 2019; 33: 1879-1884.

Vanni G, Tacconi F, Sellitri F, Ambrogi V, Mineo TC, Pompeo E. Impact of awake videothoracoscopic surgery on postoperative
lymphocyte responses. Ann Thorac Surg 2010; 90: 973-978.

Angelico R, Pietrobattista A, Candusso M, Tomarchio S, Pellicciaro M, Liccardo D, Basso MS, Grimaldi C, Saffioti MC, Torroni
F, Dall'Oglio L, Torre G, Spada M. Primary Prophylaxis for Gastrointestinal Bleeding in Children With Biliary Atresia and Portal
Hypertension Candidates for Liver Transplantation: A Single-Center Experience. Transplant Proc 2019; 51: 171-178.
Buonomo OC, Vinci D, De Carolis G, Pellicciaro M, Petracca F, Sadri A, Buonomo C, Dauri M, Vanni G. Role of Breast-Conserving
Surgery on the National Health System Economy From and to SARS-COVID-19 Era. Front Surg 2022; 8.

Pellicciaro M, Berardi S. Materazzo M., Vanni G.Comment on “Prognostic significant of neutrophil: lymphocyte ratio, platelet
— lymphocyte ratio, and lymphocyte: monocyte ratio in Kurdish patients with breast cancer”. World Cancer Res J 2022; 9:
e2427.

Caputo R, Cianniello D, Giordano A, Piezzo M, Riemma M, Trovo M, Berretta M, De Laurentiis M. Gene Expression Assay in
the Management of Early Breast Cancer. Curr Med Chem 2020; 27: 2826-2839.

Martelli G, DePalo G, Rossi N, Coradini D, Boracchi P, Galante E, Vetrella G. Long-term follow-up of elderly patients with
operable breast cancer treated with surgery without axillary dissection plus adjuvant tamoxifen. Br J Cancer 1995; 72: 1251-
1255.

Vanni G, Pellicciaro M, Materazzo M, Buonomo OC. Axillary Reverse Mapping in Breast Cancer: Would We Need it in the Era
of Surgical De-Escalation? Clin Breast Cancer 2023; S1526: 8209.

Li YW, Li HJ, Li HJ, Zhao BJ, Guo XY, Feng Y, Zuo MZ, Yu YP, Kong H, Zhao Y, Huang D, Deng CM, Hu XY, Liu PF, Li Y, An HY,
Zhang HY, Wang MR, Wu YF, Wang DX, Sessler DI; Peking University Clinical Research Program Study Group. Delirium in
Older Patients after Combined Epidural-General Anesthesia or General Anesthesia for Major Surgery: A Randomized Trial.
Anesthesiology 2021; 135: 218-232.

Evered LA, Chan MTV, Han R, Chu MHM, Cheng BP, Scott DA, Pryor KO, Sessler DI, Veselis R, Frampton C, Sumner M, Ayeni
A, Myles PS, Campbell D, Leslie K, Short TG. Anaesthetic depth and delirium after major surgery: a randomised clinical trial.
Br J Anaesth 2021; 127: 704-712.

Vanni G, Caiazza G, Materazzo M, Storti G, Pellicciaro M, Buonomo C, Natoli S, Fabbi E, Dauri M. Erector Spinae Plane Block
Versus Serratus Plane Block in Breast Conserving Surgery: A Randomized Controlled Trial. Anticancer Res 2021; 41: 5667-5676.
Neufeld KJ, Yue J, Robinson TN, Inouye SK, Needham DM. Antipsychotic Medication for Prevention and Treatment of Delirium
in Hospitalized Adults: A Systematic Review and Meta-Analysis. J Am Geriatr Soc 2016; 64: 705-714.

Berretta M, Facchini BA, Garozzo D, Necci V, Taibi R, Torrisi C, Ficarra G, Bitto A. Adapted physical activity for breast cancer
patients: shared considerations with two Olympic and world Italian sports champions. Eur Rev Med Pharmacol Sci 2022; 26:
5393-5398.

Jogerst K, Thomas O, Kosiorek HE, Gray R, Cronin P, Casey W 3rd, Rebecca A, Craner R, Young-Fadok T, Pockaj B. Same-Day
Discharge After Mastectomy: Breast Cancer Surgery in the Era of ERAS®. Ann Surg Oncol 2020; 27: 3436-3445.

Zigiotto L, Annicchiarico L, Corsini F, Vitali L, Falchi R, Dalpiaz C, Rozzanigo U, Barbareschi M, Avesani P, Papagno C, Duffau
H, Chioffi F, Sarubbo S. Effects of supra-total resection in neurocognitive and oncological outcome of high-grade gliomas
comparing asleep and awake surgery. J Neurooncol 2020; 148: 97-108.




