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Abstract 

Background: When distant metastasis first appears, axillary lymph node metastasis (ALNM) 

is frequently the first detectable clinical sign of breast cancer. The goal of this study was to 

investigate the ALNM-influencing components and create models that may foretell its presence 

before surgery. 

Methods: This two-year prospective observational study was carried out at the Tertiary Care 

Teaching Hospital of Bihar, India, in the Department of Surgery. 50 patients who presented 

with invasive breast cancer between two years were included in the study. 

Results: The majority of the patients (34 percent) were between the ages of 41 and 50, with a 

mean age of 51.18 ± 11.93 years. The left breast was more afflicted (62%) than the right breast 

(38 percent). The majority of the cases (70 percent) had tumours that were 5 cm in size, with a 

mean size of 4.65 ± 1.89 cms. The majority of the patients (62%) were Bloom Richardson (BR) 

Grade II, and 24 percent were ER and PR positive. Lymphovascular invasion was found in 

74% of the cases. The tumour size and lymph node involvement had a substantial positive 

connection. There was a significant association between NPI score and tumour size, positive 

lymph nodes, and BR grade. The mean NPI scores in patients with lymphovascular invasion 

were 4.92 ± 1.05, compared to 4.83 ± 0.93 in patients without lymphovascular invasion 

(p=0.779). The mean NPI scores in ER-, PR- patients were somewhat higher (4.91 ± 0.94) than 

in ER+, PR+ patients (4.76 ± 1.19) (p=0.778). 

Conclusion: The results of the current investigation show that the prognosis is inversely 

correlated with the size of the primary tumour and the number of lymph nodes that are positive. 

The size of the tumour as T and axillary lymphadenopathy as N form an essential part of TNM 

staging and are of utmost importance for their role in treatment decisions and for their ability 

to illustrate prognosis in patients with invasive breast cancer, despite advancements in 

diagnostic modalities, evolution of newer markers, and genetic typing. 

Keywords: axillary lymph node metastasis, breast cancer, decision tree, risk factor 

 

 

Introduction 

Axillary lymph node metastasis (ALNM), which is typically the earliest identifiable clinical 

presentation when distant metastasis arises, can occur during the early stages of primary breast 

cancer. [1] The conventional method for axillary staging in breast cancer patients without 

palpable axillary adenopathy is sentinel lymph node biopsy (SLNB), and even when sentinel 
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lymph node (SLN) involvement is present, the trend in breast cancer treatment is moving away 

from axillary surgery.  

 

The Z0011 trial has shown that the 10-year overall survival (OS) of patients with one to two 

sentinel lymph node metastases (SLNM) treated with SLNB and whole-breast irradiation is 

comparable to that of patients with clinical T1-T2 invasive breast cancer (IBC) who have not 

developed palpable axillary adenopathy and who have undergone axillary lymph node 

dissection (ALND). [2] The AMAROS trial also discovered more proof that patients with 

SLNB-proven metastases receiving radiation do not perform worse than those receiving ALND 

in terms of axillary recurrence-free rates. In addition to having a reduced rate of lymphedema 

at 1 or 5 years into treatment, the radiation group also experienced fewer complications from 

surgery. [3] Collectively, these trials' findings point to IBC as a systemic illness, [4,5] and as a 

result, the treatment plan should begin with a thorough evaluation of the TNM stage rather than 

merely rapid treatment. [6,7]  

 

Despite the fact that SLNB is still the standard of care for breast cancer patients without 

palpable axillary adenopathy, between 24.8 percent and 35.5 percent of final pathology results 

showed ALNM, [8-11] indicating that many patients receive unnecessary medical attention. 

As a result, there is an urgent need for non-invasive techniques for evaluating axillary lymph 

nodes. Ultrasonography (US) is being used in the ongoing SOUND experiment to enrol patients 

who have small tumours (2 cm) and negative lymph nodes. The trial's outcomes have not yet 

been released. [12]  

 

Previous research has demonstrated the association between ALNM and clinicopathological 

characteristics as size, age at diagnosis, palpable mass or lack thereof, body mass index (BMI), 

hormone receptors, and others. [13–16] High-frequency ultrasonography, the primary imaging 

modality for the diagnosis of breast cancer, can reveal the complex morphology of breast 

tumours, some of which may be associated with ALNM. [13,17–20] 

 

Methods 

This prospective study was carried out in the Department of Surgery. Between one and a half 

year, 50 patients were found to have invasive breast tumours that had been confirmed by 

cytology. The pathologic lymph node status was accessible in every case, and all of these 

patients underwent a modified radical mastectomy as their initial course of treatment. Inclusion 

criteria for the present study were the following:  

1. Cytology proven invasive breast cancer;  

2. Known histological nodal status;  

3. No distant metastasis at the time of registration;  

4. No previous treatment for breast cancer;  

5. No previous or concomitant malignancy; 

 

Patients who were excluded from the study included those with in situ ductal or lobular 

carcinoma, Paget's disease of the nipple without a tumour, no residual primary tumour 

(following neoadjuvant chemotherapy), metastases from other organs to the breast at the time 

of registration, unknown pathological nodal status (Nx), and immeasurable primary tumour 

(Tx). Data was gathered to document demographic information, clinical tumour features 

(tumour side and location), and tumour histology information (histological types, tumour size, 

histological grade, skin, nipple and areola invasion).  
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The biggest tumour diameter recorded during the pathological investigation that followed 

surgery was used to determine the tumor's size. Each specimen's number of nodes that were 

pathologically assessed was calculated based on the probability that at least one lymph node 

would be positive for the disease. The relationship between tumour size and its invasiveness 

(such as axillary lymph node status, skin, areola, and nipple invasion) was examined using 

clinical and histological factors.  

 

The Scarff-Bloom-Richardson (SBR) system was used to grade the histological type and 

determine its severity. Follow-up information was gathered to document the history, 

examination, laboratory, and radiological findings in order to track local recurrence, distant 

metastasis, and mortality during the course of the investigation. 

 

Results  

This two-year prospective, observational study was conducted in the Department of Surgery at 

a Tertiary Care Teaching Hospital in Bihar, India. A total of 50 patients with breast cancer 

were studied. 

 

The collected data was analysed, and the final findings were tabulated and interpreted. In the 

current study, the majority of the patients were aged 41-50 years (mean 51.1811.94), and the 

tumour size ranged from 2.1 to 5 cm in the larger dimension. The majority of the patients 

presented with left sided ca breast 31 patients (62 percent), and lymph node metastasis was 

present in 58 percent of the patients. The bulk of the 50 instances (62 percent) were Grade II, 

22 percent were Grade III, and 16 percent were Grade I. Vascular invasion was found in 37 of 

the instances. In 33 cases, the ER, PR status was negative, while in 12 cases, the ER, PR status 

was positive [Table]. 

 

Table 1: Correlation of Tumor size, BR grade, positive lymph nodes, lymphovascular 

invasion and mean scores 

Tumor size No. of patients 
Mean NPI score 

Mean SD 

T1 (≤2.00) 2 4.35 0.07 

T2 (2.10-5.00) 35 4.67 1.08 

T3 (>5.00) 13 5.55 0.53 

P value  <0.050  

 

BR grade No. of patients 
Mean NPI score 

Mean SD 

Grade I 8 4.10 1.07 

Grade II 31 4.94 0.95 

Grade III 11 5.36 0.89 

P value  <0.050  
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Lymph nodes No. of patients 
Mean NPI score 

Mean SD 

0 (no lymph nodes 

involved) 
21 4.15 0.78 

1 to 3 14 4.96 0.66 

>3 15 5.90 0.68 

P value  <0.050  

 

Lymphovascular 

invasion 
No. of patients 

Mean NPI score 

Mean SD 

Present 37 4.92 1.05 

Absent 13 4.83 0.93 

P value  >0.050  

 

The mean NPI scores in patients with tumour sizes of 2.0 cm, 2.01 to 5.0 cm, and >5 cm were 

4.35 ± 0.64, 4.67 ± 1.08, and 5.55 ± 0.53, respectively, in the current study. This difference 

between tumour size and NPI score was statistically significant (p < 0.050). (Table). The table 

shows that there is a rise in NPI score with increasing BR grade, and the difference is 

statistically significant (p < 0.050). (Table). In the current investigation, the mean NPI scores 

in patients with no axillary lymph node involvement were 4.15 ± 0.78, 4.96 ± 0.66 in those 

with 1 to 3 positive lymph nodes, and 5.90 ± 0.68 in those with involvement of more than 3 

lymph nodes. This variation was statistically significant (p < 0.050) (Table). 

 

In the current study, the mean NPI scores in patients with lymphovascular invasion were 4.92 

± 1.05, compared to 4.83 ± 0.93 in patients without lymphovascular invasion. This difference, 

however, was not statistically significant (p >0.050). (Table). The majority of participants in 

this study had a mediocre prognosis (64 percent). The mean NPI score was 4.90 ± 1.02, and 

the median NPI score was 4.9, with a range of 2.4 to 6.9. (Table). 

 

Discussion 

The radical mastectomy was made popular by Sir William Halsted in the late 1800s on the 

theory that breast cancer spreads in an ordered manner, first through the skin and local 

lymphatics and then, later, hematogenously to other organs [21]. However, in the modern 

scenario, notions of management have altered. For example, surgery has become more 

conservative than radical mastectomy, and systemic chemotherapy is now used before 

locoregional control. In recent years, there has been a significant improvement in breast cancer 

prognosis and survival rates [22,23].  

 

The influence of screening programmes and improved treatment regimens, such as the use of 

systemic chemotherapy in a Neo adjuvant approach and targeted medicines for hormone 

receptor and HER2 neu receptor, have made these advancements possible. Therefore, it is 

crucial to identify and characterise criteria at the time of diagnosis that will enable us to forecast 

the clinical result of treatment administration.  
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Different prognostic factors have been established with regard to breast cancer. Numerous 

variables, including younger age, greater histological grade, larger size, high rate of p53 

mutations, and Ki-67 staining, are typically linked to poor prognosis in the literature that is 

currently accessible [24]. Advanced genomic approaches and the investigation of gene 

expression profiles are required for some of these components, but these methods are still in 

the experimental stage and are not frequently used [25]. Therefore, it is still crucial to consider 

criteria like tumour size and nodal status while choosing the right course of treatment and 

determining the prognosis today. 

 

Breast carcinomas have a wide range of clinical and pathologic characteristics, which 

ultimately affect the clinical prognosis. The goal of the current study was to assess clinical 

outcomes and connections between lymph node status, tumour size, and prognosis in breast 

cancer. It is common knowledge that a poor prognosis and survival are related to the size of 

the main tumour and the number of lymph nodes that are positive in breast cancer [26]. As the 

tumour size and the number of lymph nodes that were positive grew, the RFS (Relapse Free 

Survival) rate and OS (Overall Survival) rate fell [24]. According to the current study, there is 

a significant correlation between primary tumour size and axillary lymph node involvement; 

as tumour size increased, so did the frequency of positive axillary nodes. In a 20 year follow-

up for T2 lesions, PP Rosen et al. found a strong relationship between the prognosis and 

primary tumour size (p=0.06) [27]. They found that tumours between 2.1 and 3.0 cm had a 33 

percent chance of recurrence at 20 years and between 3.1 and 5 cm had a 44 percent chance of 

recurrence.  

 

Additionally, when examining the relationship between tumour size, lymph node status, and 

survival in 24,740 breast cancer cases, Christine L. Carter et al. discovered that regardless of 

lymph node status, as tumour size increased, survival decreased, and similarly, as lymph node 

involvement increased, survival status decreased regardless of tumour size [26]. Therefore, 

both choosing a course of treatment and determining the prognosis depend greatly on the size 

of the tumour. In light of this, Port ER et al. proposed that the primary objective of screening 

and early detection should be to find malignancies when they are small and node-negative [28]. 

This was based on the link between tumour size and survival. 

 

Wo JY et al. observed that in cases where small tumour sizes are associated with extensive 

lymph node involvement, they may be of a more aggressive subtype than larger tumours with 

the same degree of lymph node involvement and thus be representative for biologically 

aggressive disease in such patients [29]. Five patients in our study had tumours that were less 

than 2 cm in size, but they nonetheless had a higher axillary lymph node involvement. 

However, all of these patients had SBR grade III and cutaneous, nipple, and areola 

involvement, demonstrating the aggressive behaviour of the cancer. This implies that even in 

situations of modest tumour masses, axillary lymph node involvement can be found and, if 

present, is linked to a somewhat unfavourable prognosis. 

 

Complications include discomfort, lymphoedema, and shoulder stiffness are linked to axillary 

dissection [30]. Sentinel lymph node biopsy reduces the likelihood of these complications, but 

it is very resource-intensive and expensive, which restricts its use. It requires a team of multiple 

specialists from different departments (radiologist, surgeon, nuclear medicine specialist, and 

pathologist) at the time of the procedure.  
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Conclusion  

Observations from this study lead us to the conclusion that lymph node status and tumour size 

are independent prognostic factors. The present investigation was limited by its small sample 

size and brief follow-up period. The link between rising tumour size and mortality was linear. 

However, distant metastasis and axillary lymph node involvement can occur in even tiny 

tumours. This underlines how the potential of the tumour to disseminate locally or to distant 

places, which is reflected in both nodal status and survival, is a biological process. However, 

the importance of catching the disease early is once again highlighted by the relevance of lump 

size in prognosis, underscoring the necessity of improving current screening programmes and 

educating the public about breast self-examination, which can prove to be a highly effective 

screening method in a nation like ours. The TNM approach is based on tumour size and nodal 

status, which continue to be the primary factors in determining how to handle invasive breast 

cancer patients and estimate their prognosis in underdeveloped nations. 

 

References 

1. Schwartz RS, Erban JK. Timing of metastasis in breast cancer. N Engl J Med 

2017;376:2486. 

2. Galimberti Viviana , Cole Bernard F, Viale Giuseppe , et al. Axillary dissection versus no 

axillary dissection in patients with breast cancer and sentinel-node micrometastases 

(IBCSG 23-01): 10-year follow-up of a randomised, controlled phase 3 trial. Lancet Oncol 

2018;19:1385–93. 

3. Donker Mila , van Tienhoven Geertjan , Straver Marieke E, et al. Radiotherapy or surgery 

of the axilla after a positive sentinel node in breast cancer (EORTC 10981-22023 

AMAROS): a randomised, multicentre, open-label, phase 3 non-inferiority trial. Lancet 

Oncol 2014;15:1303–10. 

4. Leone BA, Leone J, Leone JP. Breast cancer is a systemic disease rather than an anatomical 

process. Breast Cancer Res Treat 2017;161:619. 

5. Redig AJ, McAllister SS. Breast cancer as a systemic disease: a view of metastasis. J Intern 

Med 2013;274:113–26. 

6. Williams PA, Suggs J, Mangana SH. Axillary lymph node treatment in breast cancer: an 

update. J Miss State Med Assoc 2014;55:145–7. 

7. Rao R, Euhus D, Mayo HG, et al. Axillary node interventions in breast cancer: a systematic 

review. JAMA 2013;310:1385–94. 

8. Veronesi U, Paganelli G, Viale G, et al. A randomized comparison of sentinel-node biopsy 

with routine axillary dissection in breast cancer. N Engl J Med 2003;349:546–53. 

9. Krag DN, Anderson SJ, Julian TB, et al. Primary outcome results of NSABP B-32, a 

randomized phase III clinical trial to compare sentinel node resection (SNR) to 

conventional axillary dissection (AD) in clinically node-negative breast cancer patients. J 

Clin Oncol 2010;28 (18_suppl):LBA505. 

10. Goyal A, Newcombe RG, Mansel RE. Role of routine preoperative lymphoscintigraphy in 

sentinel node biopsy for breast cancer. Eur J Cancer 2005;41:0–243. 

11. Clarke D, Khonji NI, Mansel RE. Sentinel node biopsy in breast cancer: ALMANAC trial. 

World J Surg 2001;25:819–22. 

12. Gentilini O, Veronesi U. Abandoning sentinel lymph node biopsy in early breast cancer? 

A new trial in progress at the European Institute of Oncology of Milan (SOUND: sentinel 

node vs observation after axillary Ultrasound). Breast 2012;21:678–81. 

13. Yun SJ, Sohn YM, Seo M. Risk stratification for axillary lymph node metastases in breast 

cancer patients: what clinicopathological and radiological factors of primary breast cancer 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 09, Issue 04, 2022 

 

3301 
 

can predict preoperatively axillary lymph node metastases? Ultrasound Quart 2017;33:15–

22. 

14. Kasangian AA, Gherardi G, Biagioli E, et al. The prognostic role of tumor size in early 

breast cancer in the era of molecular biology. PLoS One 2017;12:e0189127. 

15. Bevilacqua J, Rd CH, Macdonald KA, et al. A prospective validated model for predicting 

axillary node metastases based on 2,000 sentinel node procedures: the role of tumour 

location [corrected]. Eur J Surg Oncol 2002;28:490–500. 

16. Bandera EV, John EM. Obesity, body composition, and breast cancer: an evolving science. 

JAMA Oncol 2018;4:804–5. 

17. Hu X, Zhou X, Yang H, et al. Axillary ultrasound and fine needle aspiration biopsy in the 

preoperative diagnosis of axillary metastases in early-stage breast cancer. Oncol Lett 

2018;15:8477–83. 

18. Evans A, Rauchhaus P, Whelehan P, et al. Does shear wave ultrasound independently 

predict axillary lymph node metastasis in women with invasive breast cancer? Breast 

Cancer Res Treat 2014; 143:153–7. 

19. Tate JJ, Lewis V, Archer T, et al. Ultrasound detection of axillary lymph node metastases 

in breast cancer. Eur J Surg Oncol 1989;15:139–41. 

20. Bae MS, Shin SU, Song SE, et al. Association between US features of primary tumor and 

axillary lymph node metastasis in patients with clinical T1-T2N0 breast cancer. Acta 

Radiologica 2017; 028418511772303. 

21. Cianfrocca M, Goldstein LJ. Prognostic and predictive factors in early-stage breast cancer. 

Oncologist. 2004;9:606-16. 

22. Kwatra A, Aggarwal D, Gupta R, Chaturvedi AK, et al. Correlation of various 

histopathologic prognostic factors with Nottingham prognostic index and microvessel 

density in invasive breast carcinoma: A study of 100 cases. Indian J Cancer. 2015;52:110-

13. 

23. Shen SD, Zhong SZ, Wang CZ, Huang WH. Correlation of lymphovascular invasion with 

clinicopathological factors in invasive breast cancer: a metaanalysis. Int J Clin Exp Med. 

2015;8(10):17789-95. 

24. Hernandez-Aya LF, Chavez-MacGregor M, Lei X, Meric-Bernstam F, et al. Nodal status 

and clinical outcomes in a large cohort of patients with triple-negative breast cancer. J Clin 

Oncol. 2011;29:2628-34. 

25. Pal SK, Mittal B. Improving cancer care in India: Prospects and challenges. Asian Pac J 

Cancer Prev. 2004;5:226-28. 

26. Carter CL, Allen C, Henson DE. Relation of tumour size, lymph node status, and survival 

in 24,740 breast cancer cases. Cancer. 1989;63:181-87. 

27. Rosen PP, Groshen S, Kinne DW, Norton L. Factors influencing prognosis in node negative 

breast carcinoma: analysis of 767 T1N0M0/T2N0M0 patients with long-term follow-up. J 

Clin Oncol. 1993;11:2090-100. 

28. Port ER, Tan LK, Borgen PI, et al. Incidence of axillary lymph node metastases in T1a and 

T1b breast carcinoma. Ann Surg Oncol. 1998;5:23-27. 

29. Wo JY, Chen K, Neville BA, Lin NU, Punglia RS. Effect of very small tumour size on 

cancer-specific mortality in node-positive breast cancer. J Clin Oncol. 2011;29 (19):2619-

27. 

30. Ernst MF, Voogd AC, Balder W, Klinkenbijl JH, Roukema JA. Early and late morbidity 

associated with axillary levels I–III dissection in breast cancer. J Surg Oncol. 

2002;79:151-55. 


