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Abstract 

Background: Breast carcinoma (BC) is among the most 

common carcinomas in females with changing treatment 

modalities. The high body mass index (BMI) in 

clinically node negative (cN0) obese patients is 

associated with decreased accuracy of clinical axillary 

lymph node (ALN) examination and occult heavy 

disease burden of carcinoma breast.  

Methods: This study was aimed to assess the 

significance of BMI on clinical axillary examination of 

lymph nodes of BC with cN0 status and also to analyze 

the impact of high BMI on lymph node metastatic 

burden. The cN0 and lymph node metastatic burden 

status was correlated with BMI of BC patients, and data 

obtained was analyzed statistically.  

Results: A total of 30 female patients of BC with cN0 

status were recruited and categorized into three groups 

as per BMI, G0-underweight, <18.5; G1-normal weight, 

18.5-24.9; G2-overweight, 25-29.9 and were correlated 

with clinical axillary examination of lymph nodes and 

metastatic burden microscopically. The data was 

analysed by using appropriate standard statistical tests. 

The p value more than 0.05 was considered to be 

insignificant. The BMI of the patients varied between 22 

and 28. Upon clinical examination, all patients were 

node negative; histopathological examination revealed 

more cases with metastatic deposits in the G1 than G2 

group.  

Conclusion: The study concluded no effect of BMI on 

clinical examination of axillary lymph nodes, and high 

BMI was not associated with high metastatic ALN 

burden. 

Keywords: Microscopically, Metastatic, BMI, ALN. 

Introduction 

BC is the most common cancer and the leading cause of 

death among women worldwide1,2. The value of ALN 

metastases in patients with BC has been recognized 

since the 1970s, and while deciding the treatment plan, 

cN+ or N0 status is an important factor3,4. The 

significance of a patient’s BMI on the accuracy of 

axillary clinical examination and on occult metastasis 

ALN is an underexplored topic. That is an appropriate 
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area to address because obesity rates are increasing in 

adolescents in India5. ALN examination and 

preoperative diagnostic procedures might be less 

sensitive in obese patients who would therefore be at 

higher risk for having unnoticed metastasis. The present 

study was done to evaluate the effect of BMI on the 

clinical assessment of ALN and occult disease burden in 

cN0 BC patients. 

Materials and Methods 

This was a prospective study, done on 30 patients of BC 

in the department of surgery. The cases satisfying the 

inclusion criteria, such as fine needle aspiration or 

biopsy proven BC cases with clinically nonpalpable 

axillary lymph nodes, were chosen for the study. BC 

cases with distant metastasis and with clinically palpable 

axillary lymph nodes were excluded from the study. 

BMI was noted, and patients were divided into three 

groups: G0-underweight, <18.5; G1-normal weight, 

18.5-24.99; G2-overweight, 25-29.99)6. History was 

taken including age at menarche, age at first pregnancy, 

parity, duration of lactation, menstrual status, and age at 

menopause, and detailed clinical examination was done. 

All patients had a formal axillary lymph node dissection 

together with mastectomy. All the nodes were examined 

and correlated with the axillary status on histopathology. 

Statistical Analysis 

The calculation of BMI was done as per world health 

organization classification, by the formula of weight 

(kg)/height2 (m2) and then further divided into 

underweight with BMI <18.5 kg/m2, normal weight with 

BMI 18.5 to 24.9 kg/m2, and obese with BMI >25 

kg/m27. The data were analyzed by using appropriate 

standard statistical tests. A p value more than 0.05 was 

considered to be insignificant. 

 

Results 

A total of 30 female patients was studied to assess effect 

of BMI on clinical assessment of ALN and occult lymph 

node burden in cN0 breast cancer patients. All the cases 

had infiltrating ductal carcinoma. The BMI of the 

patients varied between 22 and 28. The mean BMI of 

those 30 patients was 24.7 with SD ±2.14 with the 

maximum number of patients in BMI group of G1 (18.5 

to 24.99; n=17, 56.67%) (Table 1). 

BMI No of cases (n=30) (%) 

G0-underweight, 

<18.5 

Nil Nil 

G1-Normal weight, 

18.5-24.99 

17 56.6 

G2-Overweight, 25-

29.99 

13 43.3 

Table 1: Distribution of BMI 

All the patients were of G1 and G2 BMI group. 

 G1- normal 

weight 

G2- overweight 

Total patients 56.67% 43.3% 

 

Age 

<45 years 

( 11.7%) 46-55 

years (47.0%) 56-

65 years (41.1%) 

>65  years  (Nil) 

<45 years 

(30.7%) 46-55 

years (23.0%) 56-

65 years (30.7%) 

>65years (15.3%) 

Age at menarche ≤15years (70.5%) 

>15years (29.4%) 

≤15 years (100%) 

>15 years (Nil) 

Age at 1st 

pregnancy 

≤22years (29.4%) 

>22years (70.5%) 

≤22years (46.1%) 

>22years (53.8%) 

Parity 0 (5.8%) 1 Nil 2 

(64.7%)3 (29.4%) 

0 Nil 1 (7.6%) 2 

(76.9% 3 (23.0%) 

Duration of 

Lactation 

 ≤12months 

(52.9%)>12 

months (47.0%) 

≤12months 

(84.6%)>12 

months (15.3%) 

Menstrual status Pre-Menopausal Pre-Menopausal 
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(11.7%) Post-

Menopausal 

(88.2%) 

(23.0%) Post-

Menopausal 

(76.9%) 

Age at menopause ≤45 years 

(29.5%) >45 

years (70.5%) 

≤45 years 

(23.0%) >45 

years (76.9%) 

Tumor 

Localization 

*UOQ-47.0% 

†UIQ-23.5% 

‡LOQ-Nil §LIQ 

–Nil Subareolar - 

29.4% 

UOQ-53.8% UIQ 

-38.4% LOQ-

15.3% LIQ-Nil 

Subareolar -Nil 

Tumor Size <2cm - 

11.7%2-5cm- 

82.3% >5cm-11.7% 

<2cm - 15.3% 2-

5cm - 84.6%  >5cm 

- 7.6% 

  

Table 2: Clinical features of patients 

*Upper outer quadrant, †Upper inner quadrant, ‡Lower 

outer quadrant, §Lower inner quadrant 

In our study, the G2 group had a greater number of cases 

of <45 years of age group, pregnancy <22 years of age, 

nullipara, <12 months’ duration of lactation and more 

post-menopausal patients than the G1 group of cases. All 

patients in G2 had age of menarche less than 15 years. 

All the above findings were positively correlated with 

increased BMI but showed no statical significance (p 

value >0.05). Upon clinical examination, all patients 

were node negative; histopathological examination 

revealed more cases with metastatic deposits in G1 than 

G2. 

 G1- normal weight G2- overweight 

Clinical 

Axillary 

examination 

cN0-100% cN0-100% 

HPE LNS Non metastatic Non metastatic 

ALNs -41.1% 

Metastatic ALNs -

58.8% 

ALNs -53.8% 

Metastatic ALNs 

- 46.1% 

No of LN + 1-3-23.5%>3 

35.2% 

1-3-100%>3 -Nil 

Table 3: Status of axillary lymph nodes 

Discussion 

Breast cancer is the most common cancer in women, and 

its incidence could be influenced by many factors such 

as environmental, genetic, and lifestyle8. Over the last 

two decades’ surgical management of the axilla in BC 

patients has changed9. Surgical management of 

carcinoma breast has progressed from radical 

mastectomy to less invasive breast conserving surgery. 

Routine axillary dissection has been changed from 

complete dissection to sentinel lymph node (SLN) 

removal, but it still benefits negative sentinel lymph 

node dissection (SLND) patients with potential nodal 

involvement10,11. An elevated BMI has been thought to 

reduce the sensitivity for certain clinical examinations 

and also has been identified as a risk factor for failure of 

sentinel node mapping, but variation in accuracy of 

axillary physical examination based on patient BMI is 

unknown. 

In today’s era, obesity is a global health problem. BMI 

in obese patients reduces the accuracy of clinical 

examinations and also hampers the sentinel node 

mapping12-15. However, studies have also shown no 

variation in rates of SLN positivity and axillary physical 

examination among cN0 obese and nonobese patients16. 

In the current study, we assessed the effect of BMI (G1, 

G2) on clinical axillary examination of lymph nodes in 

carcinoma breast cases along with lymph node burden. It 

was observed that 15.3% cases of high-BMI patients 

were found to be more than 65 years of age. 100% 
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showed early age at menarche and <12 months’ duration 

of lactation in comparison to low BMI. Those findings 

were in concordance with the studies found in the 

literature. Although no relevant effect of BMI was 

observed on age at menopause, many studies showed 

high BMI has been found to be related with higher risk 

of carcinoma breast for postmenopausal women, 

whereas for premenopausal women it is found to be 

associated with a low risk17-19. In the current study, this 

finding was more in concordance with normal BMI 

cases of breast carcinoma20, 21. Ahmad Kaviani and his 

associates had also reviewed stronger effects of obesity 

in premenopausal cases, as seen in the current study. 

In our study the number of premenopausal patients of 

high BMI was more than low BMI cases22,23.  

Histopathological examination of axillary lymph node 

dissection showed accuracy of clinical examination in 

41.1% cases of low BMI cases, whereas high BMI 

patients showed 53.8% accuracy. Majid et al. (2013) 

studied the clinical examination of axillary lymph nodes 

that can result in a high number of false-positive and 

false- negative cases24. In the current study, no false 

positive case was seen in both BMI groups. The current 

analysis showed more or less similar findings with 

studies done by those authors on the role of axillary 

clinical examination irrespective of BMI. Damian 

McCartan et al. (2016) showed no impact of high BMI 

in clinically node negative cases on lymph node 

metastatic burden. In the current study, all patients in the 

high BMI group showed three or less than three positive 

lymph nodes only, suggesting no heavy nodal burden25. 

In another study conducted, it was observed only 6% of 

clinically node negative cases had more than two 

positive nodes on histopathological examination and 

emphasized the risk of occult heavy nodal burden is not 

amplified in patients with a high BMI16. In another data 

review, high BMI was seen associated with high lymph 

node burden and larger tumor size26.The work done by 

Keskin et al. (2013) showed that the number of the 

dissected lymph nodes in high BMI were slightly higher, 

but there was no correlation between metastatic lymph 

node number27. 

In our study, in addition to low nodal burden, lower 

percentage of metastatic deposits and smaller tumour 

size were also observed in high-BMI patients28. Alarfi et 

al. (2017) observed a high median overall survival in 

obese patients in comparison to normal or underweight 

patients and suggests overweight patients could improve 

overall survival in breast cancer patients29. Whereas, 

literature reviewed by Jiralerspong et al. (2016) 

emphasized obesity is associated with poor survival in 

breast cancer patients, and understanding of the 

mechanisms of that effect can help improve the 

diagnosis, treatment, and outcomes of the disease in 

those with a high BMI30. Olsson LT et al (2022) also 

observed high metastatic status in women with high hip 

and waist ration. 

Conclusions 

It was concluded that there is no effect of variation of 

BMI on clinical examination of axillary lymph nodes. It 

has also been analyzed there is insignificant risk of 

finding positive lymph nodes in patients with a clinically 

negative axilla irrespective of BMI. Also, high BMI was 

not seen associated with high metastatic burden. Low 

nodal burden, lower percentage of metastatic tumor 

deposits and lower tumor size with high BMI than 

normal BMI was seen in the present study but showed 

no statistical significance.  

 

 



 Dr Amrit Pal Singh Rana, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2025, IJMACR 

 
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

P
ag

e1
5

9
 

  

References 

1. Parkin, D: M., Bray, F., Ferlay, J., et al.: Global 

Cancer Statistics. 20022005, 55:74-108. 

10.3322/canjclin.55.2.74. 

2. Jemal A, Bray F, Center MM, et al.: Global cancer 

statistics. CA Cancer J Clin. 2011, 61:69-90. 

10.3322/caac.20107. 

3. Payne W. S., Taylor W. F., Khonsari S., et al.: 

Surgical treatment of breast cancer. Trends and 

factors affecting survival. Arch Surg. 1970, 101:105-

13. 10.1001/archsurg.1970.01340260009002. 

4. Saadatmand S, Bretveld R, Siesling S, et al.: 

Influence of tumour stage at breast cancer detection 

on survival in modern times: population-based study 

in 173,797 patients. BMJ. 2015, 351:4901. 

10.1136/bmj.h4901. 

5. Ranjani H, Mehreen T S, Pradeepa R, et al.: 

Epidemiology of childhood overweight & obesity in 

India: A systematic review. Indian J Med Res. 2016, 

143:160-74. 10.4103/0971-5916.180203. 

6. Misra, A., Chowbey, P., Makkar, B: M., et al.: 

Consensus statement for diagnosis of obesity, 

abdominal obesity and the metabolic syndrome for 

Asian Indians and recommendations for physical 

activity, medical and surgical management. J Assoc 

Physicians India. 2009, 57:163-70. 

7. WHO Expert Consultation: Appropriate body-mass 

index for Asian populations and its implications for 

policy and intervention strategies. The. Lancet. 

2004, 363:157-63.  

8. Bonait-Pellie, C: Environmental and hereditary 

factors in the causation of cancer. Rev Epidemiol 

SantePublique.2000,48:580-90. 10.1056/ NEJM 

200007133430201 

9. Garcia Etienne CA, Mansel RE, Tomatis M, et al.: 

EUSOMA Working Group. Trends in axillary lymph 

node dissection for early-stage breast cancer in 

Europe: Impact of evidence on practice. Breast. 

2019, 45:89-96. 10.1016/j.breast.2019.03.002. 

10. Rao R, Euhus D, Mayo H G, et al.: Axillary node 

interventions in breast cancer: A systematic review. 

JAMA. 2013, 310:1385-94. 10.1001/ 

jama.2013.277804. 

11. Can, A: New concepts in axillary management of 

breast cancer. World J Clin Oncol. 2014, 5:895-900. 

10.5306/wjco.v5.i5.895. 

12. Kuru, B: The adventure of axillary treatment in 

early-stage breast cancer . Eur J Breast Health. 2020, 

16:1-15. 10.5152/ejbh.2019.5157. 

13. Fink HA, Lederle F A, Roth C S, et al.: The 

accuracy of physical examination to detect 

abdominal aortic aneurysm. Arch Intern Med. 2000, 

160:833-6. 10.1001/archinte.160.6.833. 

14. Derossis AM, Fey J V, Cody, H: S, et al.: Obesity 

influences outcome of sentinel lymph node biopsy in 

early- stage breast cancer. J Am Coll Surg. 2003, 

197:896-901. 10.1016/j.jamcollsurg.2003.08.005. 

15. Goyal A, Newcombe R G, Chhabra A, et al.: Factors 

affecting failed localisation and false-negative rates 

of sentinel node biopsy in breast cancer—results of 

the ALMANAC validation phase. Breast Cancer Res 

Treat. 2006, 99:203-8. 10.1007/s10549-006-9192-1. 

16. World Health Organization (WHO) obesity and 

overweight fact sheet . WHO. 2018. 

17. Orsaria P, Caredda E, Genova F, et al.: Additional 

Nodal Disease Prediction in Breast Cancer with 

Sentinel Lymph Node Metastasis Based on 

Clinicopathological Features.. Anticancer Res. 2018, 

38:2109-2117. 10.21873/anticanres.12451. 



 Dr Amrit Pal Singh Rana, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2025, IJMACR 

 
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

P
ag

e1
6

0
 

  

18. Ng TP, Jin A, Chow KY, et al.: Age-dependent 

relationships between body mass index and 

mortality: Singapore longitudinal ageing study. 

PLoSOne.2017,12:0180818.10.1371/journal.pone.01

80818. 

19. Al Awadhi N, Al Kandari N, Al Hasan T, et al.: Age 

at menarche and its relationship to body mass index 

among adolescent girls in Kuwait. BMC Public 

Health. 2013, 13:29. 10.1186/1471-2458-13-29. 

20. Bandera EV, Chandran U, Zirpoli G, et al.: Body 

size in early life and breast cancer risk in African 

American and. European American women. Cancer 

Causes Control. 2013, 24:2231-43.10.1007/s10552-

013-0302-1. 

21. Robinson WR, Tse CK, Olshan AF, et al.: Body size 

across the life course and risk of premenopausal and 

postmenopausal breast cancer in Black women, the 

Carolina Breast Cancer Study, 1993-2001. Cancer 

Causes Control. 2014, 25:1101-17. 10.1007/s10552-

014-0411-5. 

22. John EM, Sangaramoorthy M, Hines LM, et al.: 

Body size throughout adult life influences 

postmenopausal breast cancer risk among Hispanic 

women: The breast cancer health disparities study. 

Cancer Epidemiol Biomark Prev. 2015, 24:128-37. 

10.1158/1055-9965.EPI-14-0560. 

23. Kaviani, A., Neishaboury, et al.: Effects of obesity 

on presentation of breast cancer, lymph node 

metastasis and patient survival: A retrospective 

review. Asian Pacific Journal of Cancer prevention 

(APJCP.2013,14:2225.10.7314/apjcp.2013.14.4.222

-5. 

24. Majid, S., Tengrup, I., Manjer, J: Clinical 

assessment of axillary lymph nodes and tumor size 

in breast cancer compared with histopathological 

examination: A population-based analysis of 2,537 

women. World J Surg. 2013, 37:67-71.  

25. McCartan D, Stempel M, Eaton A, et al.: Impact of 

Body Mass Index on Clinical Axillary Nodal 

Assessment in Breast Cancer Patients. Ann Surg 

Oncol.2016, 23:3324-9.10.1245/s10434-016-5330-0.  

26. Zhu D, Chung HF, Pandeya N, et al.: Body mass 

index and age at natural menopause: An 

international pooled analysis of 11 prospective 

studies. Eur J Epidemiol. 2018, 699-710. 

10.1007/s10654-018-0367-y. 

27. Keskin O, Aksoy S, Babacan T, et al.: Impact of the 

obesity on lymph node status in operable breast 

cancer patients. J BUON. 2013, 18:824-30. 

28. Sun L, Zhu Y, Qian Q, Tang L: Body mass index 

and prognosis of breast cancer: An analysis by 

menstruation status when breast cancer diagnosis. 

Medicine (Baltimore. 2018, 97:11220. 10.1097/ 

MD.0000000000011220. 

29. Alarf H, Salamoon M, Kadri M, et al.: The impact of 

baseline body mass index on clinical outcomes in 

metastatic breast cancer: A prospective study. BMC 

Res Notes.2017,10:550. 10.1186/s13104-017-2876-

2. 

30. Jiralerspong, S., Goodwin, P: J.: Obesity and breast 

cancer prognosis: Evidence, challenges and 

opportunities. J Clin Oncol. 2016, 34:4203-16. 

10.1200/JCO.2016.68.4480. 

31. Olsson LT, Walens A, Hamilton AM, Benefield HC, 

Fleming JM, Carey LA, Hursting SD, Williams KP, 

Troester MA. Obesity and Breast Cancer Metastasis 

across Genomic Subtypes. Cancer Epidemiol 

Biomarkers Prev. 2022 Oct 4;31(10):1944-1951. 

doi: 10.1158/1055-9965.EPI-22-0013. PMID: 

35973227; PMCID: PMC9628732. 


