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1. Abstract
1.1. Purpose: This study intends to determine the correlation be-
tween total tumor load [TTL]  analyzed by One Step Nucleic Acid 
Amplification [OSNA] and the clinical outcomes obtained in our 
clinical practice, and whether TTL is a useful tool for selecting 
patients who should undergo axillary lymphadenectomy

1.2. Methodology: The study has a retrospective cohort design, 
carried out at the Costa de Sol Hospital on 92 patients with [GC+] 
analyzed by OSNA, between 2012 and 2017.

1.3. Results: Survival analysis was performed by classifying pa-
tients into micrometastatic, macrometastatic with <25K copies and 
macrometastatic with >25Kcopies, with no statistical significance 
found between the groups [long-range test 0.266]

1.4. Conclusion: The recommendation of  axillary lymphadenec-
tomy [ALND] in clinically [or radiologically] negative axilla cases 
with high tumor burden determined by OSNA does not support 
data from aur studio.

1.5. Statements and Declarations: Authors declare that they have 
no financial or non-financial interests that are directly or indirectly 
related to the work submitted for publication.

2. Purpose
Some Scientific Societies have included in their recommendations 

the use of the One Step Nucleic Acid Amplification [OSNA] meth-
od and total tumour load [TTL] to select patients with early breast 
cancer to perform axillary lymphadenectomy [ALND] [1] in pa-
tients undergoing  breast conservative surgery.   Thus, the TTL, 
defined as the CK19 mRNA copy number, is the decisive criterion 
for the indication of lymphadenectomy, regardless of the number 
of metastatic nodes.

This means that in certain situations the OSNA method and TTL 
prevail over the de-escalation criteria for performing a ALND [2-
4]. The Z0011 [2] study  has demonstrated [with more than 10 
years of follow-up, and also with worldwide clinical application], 
an axillary residual percentage after sentinel lymph node biopsy 
of 27%, and yet a percentage of axillary recurrences similar to 
lymphadenectomy. At the Breast Unit of  the Costa de Sol Univer-
sity Hospital, we use the OSNA method to classify patients under-
going sentinel lymph node biopsy [SLNB] into lymph nodes with 
isolated tumour cells, micro-metastatic and macro-metastatic. On 
the other hand, in patients undergoing conservative surgery and af-
fected lymph nodes, we followed the international guidelines and 
inclusion criteria of the Z0011 study. This study intends to deter-
mine the correlation between TTL and the clinical outcomes ob-
tained in our clinical practice, and whether TTL is a useful tool for 
selecting patients who should undergo axillary lymphadenectomy.
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3. Methods
The study has a retrospective cohort design, carried out at the 
Costa de Sol Hospital on 92 patients with positive sentinel lymph 
node [SLN+] analysed by OSNA, between 2012 and 2017, which 
allows a long follow-up of those who met ACOSOG Z0011 cri-
teria and were not subjected to an ALND. The inclusion criteria 
[ACOSOG Z0011] were: conservative surgery, T1-T2 [up to 5 
cm], clinical N0, no more than 2 nodes with macro metastases in 
the intraoperative outcome, patient who will receive complemen-
tary radiotherapy on breast volume, patient not undergoing axil-
lary lymphadenectomy, no neoadjuvant chemotherapy, and intra-
operative study using the OSNA method.

The following exclusion criteria were taken: patient undergoing 
axillary lymphadenectomy, intraoperative study using a method 
other than OSNA, and TTL of less than 250 copies [isolated tu-
mour cells]. Pathologic examination of the sentinel lymph node 
was performed intraoperatively. Once the adipose tissue lymph 
node has been dissected, an imprinting cytology is performed be-
fore homogenizing it for study by molecular technique and the 
perinodal fat is included in paraffin for delayed histological study. 
The study is based on the mRNA amplification analysis of cyto-
keratin 19 and is performed using the molecular technique OSNA 
Sysmex. Descriptive analysis was performed using measures of 
central tendency and dispersion for quantitative variables, and fre-
quency distribution for qualitative variables. To assess differences 
between groups, mRNA accounts were dichotomized with a cut-
off point of 25,000 copies. The chi-square test was used for quali-
tative variables, and Student’s T-test for quantitative variables. The 
patients classified by type of metastasis and number of copies were 
evaluated using the Kaplan-Meier method, taking as an adjustment 
variable the patients classified by type of metastasis and number of 

copies, assessing differences using the Log-Rank test. In the differ-
ent analyses, the level of statistical significance was established at 
p<0.05. SPSS v28 software was used.

The median number of sentinel nodes obtained by the procedure 
was 2 nodes, with a median number of positive nodes of 1 [limits 1 
-5] Table I.  All patients met the criteria of the Z0011 study [Table 
1].

55 patients were classified, using the OSNA method, as mi-
cro-metastatic, while 37 were classified as macro-metastatic. Us-
ing total tumor burden as a parameter, 7 of the patients classified 
as macrometastatic had less than 25K copies, and 30 of the patients 
showed more than 25K copies. In the unvariant analysis, taking as 
the response variable the OSNA counts [<25000 /=>25000], nor 
age [p=0.739], pathological tumour size [p=0.236], menopausal 
status [p=0.983], histological grade [p=0.933], Ki 67 [p=0.917], 
oestrogen receptors [p=0.420], progesterone receptors [p=0.314], 
number of affected lymph nodes [p=0.180], showed statistical as-
sociation. Only the presence of vascular lymph invasion showed 
a statistical association [p=0.05] in the analysis. To perform the 
survival analysis, patients were classified as micro-metastatic, 
macro-metastatic with <25K copies and macro-metastatic with 
>25Kcopias, with no statistical significance found between the 
groups [long rank test 0.266] (Figure 1). During the study period, 
6 patients suffered a relapse of their disease [Table 2]. Only one of 
them has presented an axillary relapse associated with supraclavic-
ular and laterocervical, pulmonary and mediastinal relapse.  There 
have been 2 systemic relapses, one breast relapse and 3 regional 
loco relapses with associated systemic disease. Finally, the number 
of patients needed to be treated under the CTT criteria to produce 
harm was 2.3 [NNH [Hazard Ratio, Cox Regression]] 

Figure 1: Survival Analysis. Created using SPSS v28
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Epidemiological characteristics. N: 92 %
Age years (mean ; SD) 55.5 10.6

Menopause
Pre-menopause 29 31.50%
Post-menopause 63 68.50%

Bilaterality
Yes 2 2.20%
No 90 97.80%

Histology
Ductal 79 85.90%
Lobular 2 2.20%
Other 11 12%

Tumour size
Pathologic mm  (mean ; SD) 18.3 7.7

Histological Grade
Grade I 22 23.90%
Grade II 41 44.60%
Grade III 29 31.50%

ILV
No 60 65.20%
Yes 2 34.80%

Ki 67
<=20% 54 61.40%
>20% 34 38.60%

Oestrogen Receptor
Positive (>1%) 85 92.40%

Negative 7 7.60%
Progesterone Receptor

Positive (>1%) 76 72.60%
Negative 16 1.40%

Her 2 Neu
Negative 0 49 53.3

Negative +1 17 18.5
Positive +2 18 19.6
Positive +3 8 8.7

Sentinel lymph node
Median number of SLNs (median ; IQR) 2 1

Number of  SLNs affected (median ; IQR) 1 0
1 42 46.30%
2 31 33.70%
3 15 15.80%
4 3 3.20%
5 1 1.10%

Type of affectation
Micro metastasis 55 59.80%
Macro metastasis 37 40.20%

OSNA Total Copies (TTL)
Micro mtts 55 59.80%

Macro mtts <25K 7 7.60%
Macro mtts >25K 30 32.60%

Table 1: Epidemiological characteristics
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Table 2: Relapses

Patient Type of recurrence Time to Relapse (months) Description CTT

1 Loco regional and systemic 14 pT2 pN1 LVSI+, Luminal B 2100

2 Loco regional and systemic 111 pT1 pN1 LVSI+ Luminal A 1400000

3 Loco regional and systemic 40 pT2 pN1 Luminal B 630000

4 Systemic 63 pT2 pN1 Luminal B Her2+ 15900000

5 Systemic 22 pT2  pN1 HER 2 enrich LVSI+ 1720000

6 Mamary 50 pT1b pN1 Luminal A 1300 

4. Discussion
The clinical relevance of an improvement in axillary staging using 
a method such as OSNA should be reassessed.  Even more if the 
method is intended to be used to select patients who are candidates 
for axillary dissection in the post-Z0011 era [5-10]. Peg et al[11] 
analysed 697 patients who underwent ALND after SLN+. Despite 
the fact that the diameter of the included tumours was T1 - T3, they 
found a similar percentage of tumour residue [non SLN+] as in the 
study published by Giuliano et al. [29% Peg Vs 27.3% Giuliano]
[12] This study was started before the publication of Z0011, with 
the aim of avoiding lymphadenectomies and only 2.8% of patients 
in the high-burden group did not receive axillary dissection. Evi-
dently, the publication of the Z0011[2, 3] study  changed the real 
impact that TTL could have. On the other hand, recent publications 
warn that TTL measured by the OSNA method [13] should not 
be used outside of a clinical trial. Ales Martínez et al analysed a 
total of 321 patients who underwent OSNA-assessed SLNB with 
a mean follow-up of 56 months. 71 cases showed a TTL greater 
than 15,000 copies. Using the Z0011 criteria, they obtained sim-
ilar results to ours with a low rate of axillary lymphadenectomy. 
They also conclude, as we do, that if axillary management had 
been based on TTL values, they would have multiplied the number 
of axillary lymphadenectomies by a factor of 3.3. And that there is 
no relationship between TTL measured by the OSNA method and 
local and distant  clinical outcomes [14]

In our study, the possibility of performing an excess lymphadenec-
tomy was calculated as NNH, with a result of 2.3. 

Different authors have proposed cut-off points for mRNA copies 
to decide whether, in the presence of a GC+, ALND should be 
performed [15]. Even the proposed cut-off point has recently been 
changed in the protocols of some scientific societies [1], probably 
due to the great dispersion of values around the mean in differ-
ent publications [24,25]. Although the analysis of TTL by OSNA 

has shown in a meta-analysis published by Tiernan et al. [26], an 
overall sensitivity of 0.87 and a specificity of 0.98 when analys-
ing metastatic compromise of the SLN, given the low prevalence 
of macrometastases, these values may lead to misinterpretations. 
For example, a positive predictive value of 0.79 implies that up to 
21% of patients will be identified by the OSNA method as macro-
metastatic and undergo lymphadenectomy. Recently, the results of 
the SINODAR ONE study have been published [16] a prospective 
noninferiority multicenter randomized study aimed to assessing 
the role of axillary lymph node dissection in patients undergoing 
either breast-conserving surgery or mastectomy for T1–2 breast 
cancer and presenting one or two macrometastatic sentinel lymph. 
The histopathological examination was performed using the stan-
dard method or OSNA technique. Their results do not support the 
use of routine ALND.

5. Conclusion
The recommendation of ALND in clinically [or radiologically] 
negative axilla cases with high tumour burden determined by 
OSNA in patients meeting Z011 criteria does not support data from 
large randomized studies, and is consistent with the results of our 
study, despite being a retrospective cohort design. In these studies, 
without and with axillary RT [17-23] with a mean follow-up of 
8-10 years, the axillary recurrence rate ranged from 1.5-3.8%, not 
being different from the rate observed with ALND. This fact, as 
well as the equality in disease-free survival and overall survival, 
and the fact that the decision to make systemic adjuvant treatment 
is based on the biological characteristics of the tumour, mean that 
the current trend is to reduce the need for axillary lymphadenec-
tomy once again. what are the implications of not completing a 
lymphadenectomy in the presence of GC+? It does not seem that 
the false negatives of the SLNB, nor of the possible residual tu-
mour compromise  the true final objective, which is the local con-
trol of the disease.  [17, 24, 25].



United Prime Publications., https://clinicsofoncology.org/                                                                                                                                                                                 5

Volume 7 Issue 10 -2024                                                                                                                                                                                                                                              Research Article

       References

1.	 Laia Berneta AP, María Martínez, Sergi Vidal Sicart, Manel Algara 
and Eugeni Palomares PdEdlS. Consensus of the Spanish Society 
of Senology and Breast Pathology (SESPM) on selective sentinel 
lymph node biopsy (SLNB) and axillary management in breast 
cancer (2022). Journal of Senology and Breast Pathology: Elsevier 
Spain; 2022.

2.	 Giuliano AE, Ballman K, McCall L, Beitsch P, Whitworth PW, Blu-
mencranz P, et al. Locoregional Recurrence After Sentinel Lymph 
Node Dissection with or Without Axillary Dissection in Patients 
with Sentinel Lymph Node Metastases: Long-term Follow-up from 
the American College of Surgeons Oncology Group (Alliance) 
ACOSOG Z0011 Randomized Trial. Ann Surg. 2016; 264(3):413-
20.

3.	 Giuliano AE, Hunt KK, Ballman KV, Beitsch PD, Whitworth PW, 
Blumencranz PW, et al. Axillary dissection vs no axillary dissection 
in women with invasive breast cancer and sentinel node metastasis: 
a randomized clinical trial. JAMA. 2011; 305(6): 569-75.

4.	 Giuliano AE, McCall L, Beitsch P, Whitworth PW, Blumencranz 
P, Leitch AM, et al. Locoregional recurrence after sentinel lymph 
node dissection with or without axillary dissection in patients with 
sentinel lymph node metastases: the American College of Surgeons 
Oncology Group Z0011 randomized trial. Ann Surg. 2010; 252(3): 
426-32; discussion 32-3.

5.	 Chaudhry A, Williams S, Cook J, Jenkins M, Sohail M, Calder C, et 
al. The real-time intra-operative evaluation of sentinel lymph nodes 
in breast cancer patients using One Step Nucleic Acid Amplifica-
tion (OSNA) and implications for clinical decision-making. Eur J 
Surg Oncol. 2014; 40(2): 150-7.

6.	 Banerjee SM, Michalopoulos NV, Williams NR, Davidson T, El 
Sheikh S, McDermott N, et al. Detailed evaluation of one step nu-
cleic acid (OSNA) molecular assay for intra-operative diagnosis 
of sentinel lymph node metastasis and prediction of non-sentinel 
nodal involvement: experience from a London teaching hospital. 
Breast. 2014; 23(4): 378-84.

7.	 Klingler S, Marchal F, Rauch P, Kenouchi O, Chrétien AS, Genin P, 
et al. Using one-step nucleic acid amplification (OSNA) for intra-
operative detection of lymph node metastasis in breast cancer pa-
tients avoids second surgery and accelerates initiation of adjuvant 
therapy. Ann Oncol. 2013; 24(9): 2305-9.

8.	 Buglioni S, Di Filippo F, Terrenato I, Casini B, Gallo E, Marandi-
no F, et al. Quantitative molecular analysis of sentinel lymph node 
may be predictive of axillary node status in breast cancer classified 
by molecular subtypes. PLoS One. 2013; 8(3): e58823.

9.	 Espinosa-Bravo M, Sansano I, Pérez-Hoyos S, Ramos M, Sancho 
M, Xercavins J, et al. Prediction of non-sentinel lymph node me-
tastasis in early breast cancer by assessing total tumoral load in the 
sentinel lymph node by molecular assay. Eur J Surg Oncol. 2013; 
39(7): 766-73.

10.	 Osako T, Iwase T, Kimura K, Horii R, Akiyama F. Sentinel node 
tumour burden quantified based on cytokeratin 19 mRNA copy num-
ber predicts non-sentinel node metastases in breast cancer: molecu-
lar whole-node analysis of all removed nodes. Eur J Cancer. 2013; 
49(6): 1187-95.

11.	 Peg V, Espinosa-Bravo M, Vieites B, Vilardell F, Antúnez JR, de 
Salas MS, et al. Intraoperative molecular analysis of total tumor load 
in sentinel lymph node: a new predictor of axillary status in early 
breast cancer patients. Breast Cancer Res Treat. 2013; 139(1): 87-93.

12.	 Peg V, Sansano I, Vieites B, Bernet L, Cano R, Córdoba A, et al. 
Role of total tumour load of sentinel lymph node on survival in early 
breast cancer patients. Breast. 2017; 33: 8-13.

13.	 Tiernan JP, Verghese ET, Nair A, Pathak S, Kim B, White J, et al. 
Systematic review and meta-analysis of cytokeratin 19-based one-
step nucleic acid amplification versus histopathology for sentinel 
lymph node assessment in breast cancer. Br J Surg. 2014; 101(4): 
298-306.

14.	 Jose Ales-Martinez RT, Juan Parra, Jaime Ceballos, Elena Filipov-
ich, Beatriz Segovia, Rafael Revestido, ANA De Castro, Paz Blanco, 
María José Velasco, Maria Rocio Martin. <h1 _ngcontent-boe-c24=”” 
class=”ng-tns-c24-306” style=”font-size: 1.2778em; margin: 
0px; font-weight: 300; line-height: 1.4; box-sizing: border-box; 
padding-right: 12em; font-family: “Open Sans”, helvetica, arial, 
sans-serif;”>No relationship of axillary total tumor load (TTL) by 
PCR (OSNA) in early breast cancer and local and distant clinical 
outcomes. In: Complejo Asistencial de Ávila Á, Spain, Pathology 
Department Á, Spain, Investigation Unit U, CIBER, Ávila, Spain, 
editors.

15.	 Deambrogio C, Castellano I, Paganotti A, Zorini EO, Corsi F, Bus-
sone R, et al. A new clinical cut-off of cytokeratin 19 mRNA copy 
number in sentinel lymph node better identifies patients eligible for 
axillary lymph node dissection in breast cancer. J Clin Pathol. 2014; 
67(8): 702-6.

16.	 Tinterri C, Gentile D, Gatzemeier W, Sagona A, Barbieri E, Testo-
ri A, et al. Preservation of Axillary Lymph Nodes Compared with 
Complete Dissection in T1-2 Breast Cancer Patients Presenting One 
or Two Metastatic Sentinel Lymph Nodes: The SINODAR-ONE 
Multicenter Randomized Clinical Trial. Ann Surg Oncol. 2022; 
29(9): 5732-44.

17.	 Hersh EH, King TA. De-escalating axillary surgery in early-stage 
breast cancer. Breast. 2022;62 Suppl 1(Suppl 1): S43-S9.

18.	 McShane LM, Hayes DF. Publication of tumor marker research re-
sults: the necessity for complete and transparent reporting. J Clin 
Oncol. 2012; 30(34): 4223-32.

19.	 Bossuyt V, Provenzano E, Symmans WF, Boughey JC, Coles C, 
Curigliano G, et al. Recommendations for standardized pathological 
characterization of residual disease for neoadjuvant clinical trials of 
breast cancer by the BIG-NABCG collaboration. Ann Oncol. 2015; 
26(7): 1280-91.

https://pubmed.ncbi.nlm.nih.gov/35241267/
https://pubmed.ncbi.nlm.nih.gov/35241267/
https://pubmed.ncbi.nlm.nih.gov/35241267/
https://pubmed.ncbi.nlm.nih.gov/35241267/
https://pubmed.ncbi.nlm.nih.gov/35241267/
https://pubmed.ncbi.nlm.nih.gov/35241267/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://jamanetwork.com/journals/jama/fullarticle/645514
https://jamanetwork.com/journals/jama/fullarticle/645514
https://jamanetwork.com/journals/jama/fullarticle/645514
https://jamanetwork.com/journals/jama/fullarticle/645514
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://pubmed.ncbi.nlm.nih.gov/20739842/
https://www.sciencedirect.com/science/article/abs/pii/S0748798313009451
https://www.sciencedirect.com/science/article/abs/pii/S0748798313009451
https://www.sciencedirect.com/science/article/abs/pii/S0748798313009451
https://www.sciencedirect.com/science/article/abs/pii/S0748798313009451
https://www.sciencedirect.com/science/article/abs/pii/S0748798313009451
https://www.sciencedirect.com/science/article/pii/S0960977614000186
https://www.sciencedirect.com/science/article/pii/S0960977614000186
https://www.sciencedirect.com/science/article/pii/S0960977614000186
https://www.sciencedirect.com/science/article/pii/S0960977614000186
https://www.sciencedirect.com/science/article/pii/S0960977614000186
https://www.sciencedirect.com/science/article/pii/S0960977614000186
https://pubmed.ncbi.nlm.nih.gov/23661291/
https://pubmed.ncbi.nlm.nih.gov/23661291/
https://pubmed.ncbi.nlm.nih.gov/23661291/
https://pubmed.ncbi.nlm.nih.gov/23661291/
https://pubmed.ncbi.nlm.nih.gov/23661291/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0058823
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0058823
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0058823
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0058823
https://pubmed.ncbi.nlm.nih.gov/23607911/
https://pubmed.ncbi.nlm.nih.gov/23607911/
https://pubmed.ncbi.nlm.nih.gov/23607911/
https://pubmed.ncbi.nlm.nih.gov/23607911/
https://pubmed.ncbi.nlm.nih.gov/23607911/
https://pubmed.ncbi.nlm.nih.gov/23265708/
https://pubmed.ncbi.nlm.nih.gov/23265708/
https://pubmed.ncbi.nlm.nih.gov/23265708/
https://pubmed.ncbi.nlm.nih.gov/23265708/
https://pubmed.ncbi.nlm.nih.gov/23265708/
https://pubmed.ncbi.nlm.nih.gov/23576079/
https://pubmed.ncbi.nlm.nih.gov/23576079/
https://pubmed.ncbi.nlm.nih.gov/23576079/
https://pubmed.ncbi.nlm.nih.gov/23576079/
https://pubmed.ncbi.nlm.nih.gov/28254641/
https://pubmed.ncbi.nlm.nih.gov/28254641/
https://pubmed.ncbi.nlm.nih.gov/28254641/
https://pubmed.ncbi.nlm.nih.gov/24536007/
https://pubmed.ncbi.nlm.nih.gov/24536007/
https://pubmed.ncbi.nlm.nih.gov/24536007/
https://pubmed.ncbi.nlm.nih.gov/24536007/
https://pubmed.ncbi.nlm.nih.gov/24536007/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9318019/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9318019/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9318019/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9318019/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9318019/
https://pubmed.ncbi.nlm.nih.gov/35552930/
https://pubmed.ncbi.nlm.nih.gov/35552930/
https://pubmed.ncbi.nlm.nih.gov/35552930/
https://pubmed.ncbi.nlm.nih.gov/35552930/
https://pubmed.ncbi.nlm.nih.gov/35552930/
https://pubmed.ncbi.nlm.nih.gov/35552930/
https://pubmed.ncbi.nlm.nih.gov/34949533/
https://pubmed.ncbi.nlm.nih.gov/34949533/
https://pubmed.ncbi.nlm.nih.gov/23071235/
https://pubmed.ncbi.nlm.nih.gov/23071235/
https://pubmed.ncbi.nlm.nih.gov/23071235/
https://pubmed.ncbi.nlm.nih.gov/26019189/
https://pubmed.ncbi.nlm.nih.gov/26019189/
https://pubmed.ncbi.nlm.nih.gov/26019189/
https://pubmed.ncbi.nlm.nih.gov/26019189/
https://pubmed.ncbi.nlm.nih.gov/26019189/


United Prime Publications., https://clinicsofoncology.org/                                                                                                                                                                                                6

Volume 7 Issue 10 -2024                                                                                                                                                                                                                                              Research Article

20.	 Lyman GH, Somerfield MR, Bosserman LD, Perkins CL, Weaver 
DL, Giuliano AE. Sentinel Lymph Node Biopsy for Patients with 
Early-Stage Breast Cancer: American Society of Clinical Oncolo-
gy Clinical Practice Guideline Update. J Clin Oncol. 2017; 35(5): 
561-4.

21.	 Lyman GH, Somerfield MR, Giuliano AE. Sentinel Lymph Node 
Biopsy for Patients with Early-Stage Breast Cancer: 2016 Ameri-
can Society of Clinical Oncology Clinical Practice Guideline Up-
date Summary. J Oncol Pract. 2017; 13(3): 196-8.

22.	 Lyman GH, Temin S, Edge SB, Newman LA, Turner RR, Weaver 
DL, et al. Sentinel lymph node biopsy for patients with early-stage 
breast cancer: American Society of Clinical Oncology clinical prac-
tice guideline update. J Clin Oncol. 2014; 32(13): 1365-83.

23.	 Cardoso F, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, 
Rubio IT, et al. Early breast cancer: ESMO Clinical Practice Guide-
lines for diagnosis, treatment and follow-up†. Ann Oncol. 2019; 
30(8): 1194-220.

24.	 Esserman LJ, Ali H, McKenzie T. When Less Can Be More: How 
the 10-Year Updated Results from the Randomized Controlled AM-
AROS Trial Should Affect Axillary Management in the Setting of a 
Positive Node. J Clin Oncol. 2023; 41(12): 2144-50.

25.	 Gentilini OD, Botteri E, Sangalli C, Galimberti V, Porpiglia M, 
Agresti R, et al. Sentinel Lymph Node Biopsy vs No Axillary Sur-
gery in Patients with Small Breast Cancer and Negative Results on 
Ultrasonography of Axillary Lymph Nodes: The SOUND Random-
ized Clinical Trial. JAMA Oncol. 2023.

https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/27937089/
https://pubmed.ncbi.nlm.nih.gov/31161190/
https://pubmed.ncbi.nlm.nih.gov/31161190/
https://pubmed.ncbi.nlm.nih.gov/31161190/
https://pubmed.ncbi.nlm.nih.gov/31161190/
https://pubmed.ncbi.nlm.nih.gov/36848617/
https://pubmed.ncbi.nlm.nih.gov/36848617/
https://pubmed.ncbi.nlm.nih.gov/36848617/
https://pubmed.ncbi.nlm.nih.gov/36848617/
https://jamanetwork.com/journals/jamaoncology/fullarticle/2809872
https://jamanetwork.com/journals/jamaoncology/fullarticle/2809872
https://jamanetwork.com/journals/jamaoncology/fullarticle/2809872
https://jamanetwork.com/journals/jamaoncology/fullarticle/2809872
https://jamanetwork.com/journals/jamaoncology/fullarticle/2809872

