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Abstract 

Background/aim:  Breast  cancer  is  the  leading  cause  of  death  from  cancer  for  women  in  age  group  of   

20-59  years.  It  is  responsible  for  15%  of  the  cancer  related  deaths  in  women.  Our  study  attempts  to  

assess  the  axillary  lymph  node  status  in  carcinoma  breast   using  combined  clinical  and  radiological  

examination. 

Materials and methods: A  prospective  study  was  conducted  using  82  patients  with  proven  cases  of  

carcinoma  breast  over  a  period  of  2  years.  Patients  were  subjected  to  clinical  examination  and  

ultrasonography  of  axilla.  Then  the  histopathological  reports  of  the  axillary  lymph  nodes  were  studied  

following  surgery.  The  accuracy  of  clinical  and  radiological  examination  have  been  assessed  with  the  

histopathological  reports  of  the  lymph  nodes. 

Results:    It  was  noted  that  clinical  examination  has  a  sensitivity  of  53.52%  and  specificity  of  100%  

in  detecting  axillary  lymph  node  metastasis,  with  a  PPV  of  100%,  NPV  of  25%,  chi  square  value  of  

10.792  and  a  p -value  of  0.001  which  is  statistically  significant.  However,  ultrasonography  of  axilla  has  

a  sensitivity  of  77.46%  and  specificity  of  100%  in  detecting  lymph  node  metastasis,  with  a  PPV  of  
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100%,  NPV  of  40.74%,  chi  square  value  of  25.879  and  a  p-value  of  0.001  which  is  statistically  

significant. 

 

Conclusion:  Ultasonography  is  a  non  invasive,  safe, easily  available,  less  expensive  and  a  reliable  

method  of  assessing  the  lymphatic  spread  of carcinoma  breast  to  the  axilla. 

Axillary   lymph  node  status  assessment  is  an  important  step  in  staging  and  management  of  carcinoma  

breast.  In  our  study,   it   is   highly  specific  and  has  got  good  sensitivity. Further  studies  have  to  be  

conducted  on  a  larger  scale  to  set  axillary  ultrasound  as  the  standard  investigation  in  assessing  the  

axillary  nodal  involvement  in  carcinoma  breast. 

Key words:  Ultrasonography, breast cancer,  metastasis,  

Introduction 

        Incidence  of  breast  carcinoma  is  on  the  increasing  trend  in  our  country  and  it  is  now  the  most  

common  cancer  in  the  urban  parts  of  India,  and  2nd  most  common  in  the rural  areas after  cervical  

cancer.  Breast  cancer  is  the  leading  cause  of  death  from  cancer  for  women  in  age  group  of  20-59  

years.  It   is  responsible  for  15%  of  the  cancer  related  deaths  in  women.  India  is  going  to  face  a  

potential  breast  cancer  epidemic  over  the   next   decade  as  women  adopt  Western  lifestyles  by  marrying  

and  bearing  children  later  in  life[1] . For  many  years,  axillary  lymph  node  dissection  (ALND)   was  the  

choice  of  method  for  axillary  nodal  evaluation  which  reliably  staged  and  effectively  treated   metastatic  

lymph  node  involvement. However,  for  those  cases  that  had  no  nodal  involvement  ALND  gave  no  

advantage  and  sometimes  was  associated  with  significant  complications  such  as  lymphedema,  wound  

infections,  stiffness,  shoulder  weakness,  pain  and  numbness  of  the  affected  arm.  Afterwards,  the  

concept  of  sentinel  lymph  node  biopsy  (SLNB)   was  developed[2].  This  method  has  been  shown  to  be  

a  valuable  tool   in  determining  whether  the  cancer  has  spread  from  its  original  site  and  for  axillary  

staging.  It  has  proven  to  be  an  effective  alternative  to  ALND.  Those  patients  whose  SLNB  is  disease-

free  require  no  further  treatment  and   are  spared  from  unnecessary axillary  surgery.  Despite  its  wide  

acceptance  for  practice,  SLNB  has  some  drawbacks;  it  is  a  slow  and  meticulous  process  for  surgeons  
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in  the  operating  room,  requires  the  administration  of  radioisotopes  to  patients,  and  needs  multiple  

microscopic  sections  for  final  histological  examination.  Currently,  the  selection  of breast  cancer  patients  

who  should  undergo  the  SLNB  procedure  is   based  on  a  negative  axillary  clinical   examination.  

However , the  sensitivity  of  such  clinical  examination  is 15%-60%.  In  fact,  a  large  number  of  patients  

with  nonpalpable  axillary  lymph  nodes  have  metastatic  involvement [3] .  An  ultrasound  examination  

has  been  recommended  by  few  studies  to  detect  suspicious  involved  axillary  lymph  nodes. 

 

OBJECTIVES 

 

1.  To  assess  the  axillary  lymph  node  status   using  combined  clinical  examination  and 

Ultrasonography  of  the  axilla  in  carcinoma  breast. 

 

2.  To  assess  the  accuracy  of  the  axillary  lymph  node  status  assessed  using  clinical  

and  radiological  examination  with  the  histopathological  reports  of  axillary  lymph   nodes. 

MATERIALS AND METHODS 

 

It  was   a  prospective  study  carried  out  with  patients  presenting  to  The  oxford  medical  college  hospital  

and  research  centre   from  September  2021  to  august  2023  with  proven  carcinoma  breast. 

 

 

 

INCLUSION CRITERIA 

 

 Proven cases of carcinoma breast 

EXCLUSION CRITERIA 

 

 Prior surgery to axillary region 

 Pre operative chemotherapy 

 Major organ failure 

 Concomitant malignancy 

 

Procedure: 

 

Patients   meeting  the  criteria  were  enrolled  into  the  study.  Data  was  collected  by  history  

taking,  clinical  examination  of  breast  and  axilla, after  obtaining  the  written  informed  
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consent,  and  with  a  female  attender  beside  the  patient.  Patients  were  subjected  to  primary  

tumor  investigations,  then  these  patients  were  subjected  to  ultrasonography  of  the  axilla.  

Ultrasonography  of  the  axilla  detects  the  enlarged  lymph  nodes,  number,  size  and  

morphology.  Later  these  patients  underwent  modified  radical  mastectomy  and  specimens  

were  sent  for  HPE  to  check  for  malignancy  of  lymph  nodes.  Thus,  the  accuracy  of  

ultrasonography  of  axilla  in  detecting  the  malignant  lymph  nodes  in  axilla  is  studied. 

 

STATISTICAL ANALYSIS 

The  data  was  analysed  using  SPSS  software  version 25.  The  sensitivity  and  specificity  of  

clinical  examination  and  ultrasonography  of  axilla  were  studied  with  the  

histopathological  evidence  of  malignancy  in  axillary  lymph  nodes.  A  p value   of  <0.05 

was   considered  significant. 

SAMPLE SIZE ESTIMATION 

 
The sample size is calculated from the formula 

n = (1.96)2 x p x q 

d2 

where, n = sample size 

p = 85 

q = 100-85 = 15 

d = allowable error (10% of p) = 8.5 

n = (1.96)2 x 85 x 15 

8.52 

= 67.79 

͌ 70 

The sample size taken in current study is 82. 
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RESULTS 

 
I. AGE DISTRIBUTION (IN YEARS) 

                                           Table 1: Age distribution in years 

 

AGE IN YEARS    CASES  PERCENTAGE 

31-40 8 9.7 

41-50 22 26.8 

51-60 29 35.3 

61-70 22 26.8 

71-80 1 1.2 

TOTAL 82 100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1: Age distribution in years. 
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Among 82 patients in our study group, the age distribution showed a 

peak in 51-60 years age group, with 29 patients (35.3%). 22 patients 

belonged to 41- 

50 age group and 61-70 age group (26.8%). 8 patients belonged to 31-

40 years age group (9.7%). Only 1 patient fell into the 71-80 years age 

group (1.2%). 
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II. SIDE INVOLVEMENT 

                                          Table 2: Involvement of side of breast. 

 

SIDE NO OF CASES PERCENTAGE 

R 35 42.68292683 

L 47 57.31707317 

TOTAL 82 100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2: Involvement of side of breast. 

 

 

Among 82 patients in our study, 35 patients had right breast 

involvement, (42.68%) and 47 patients had left breast involvement, 

(57.31%). 
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PERCENTAGE 

UPPER OUTER 

UPPER INNER 

LOWER OUTER 

LOWER INNER 

CENTRAL 

III. QUADRANT INVOLVEMENT 

 

                                       Table 3: Affected quadrant of breast. 

 

 

QUADRANT INVOLVED  NO OF CASES        PERCENTAGE 

UPPER OUTER 60 73.17073171 

UPPER INNER 8 9.756097561 

LOWER OUTER 9 10.97560976 

LOWER INNER 0 0 

CENTRAL 5 6.097560976 

TOTAL 82 100 
 

 

 

 

 

Graph 3: Affected quadrant of breast 

Most affected quadrant of breast was upper outer quadrant, seen in 60 cases (73.17%) followed 

by lower outer quadrant in 9 patients (10.97%), then upper inner quadrant in 8 patients (9.75%) 

followed by central quadrant involvement in 5 patients (6.09%). 
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                                         Table 4: Family history of carcinoma breast 
 

 

YES 5 6.097560976 

NO 77 93.90243902 

TOTAL                                  82                    100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 4: Family history of carcinoma breast. 

 

 

With respect to family history, only 5 patients (6.09% ) had a positive 

family history, while 77 (93.9%) patients had no significant family 

history. 

FAMILY HISTORY NO OF CASES PERCENTAGE 
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                                         Table 5: Menstrual history 
 

 

PRE MENOPAUSAL 24 29.26829268 

POST MENOPAUSAL 58 70.73170732 

TOTAL                             82 100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 5: Menstrual history. 

 

 

Majority of the patients in the study group are post menopausal, with 

58 patients being post menopausal (70.73%) and 24 (29.26%) being 

pre menopausal. 

AGE OF MENOPAUSE NO OF CASES PERCENTAGE 
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                                        Table 6: Lymph node status assessed using various methods. 

 

  

NO OF 

POSITIVE 

CASES 

 

NO OF 

NEGATIVE 

CASES 

 

PERCENTAGE 

OF POSITIVE 

CASES 

 

PERCENTAGE 

OF NEGATIVE 

CASES 

CLINICAL 

USG 

HPE 

38 44 46.34146341 53.65853659 

55 27 67.07317073 32.92682927 

72 10 87.80487805 12.19512195 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Graph 6: Lymph node status assessed using various methods. Among 82 patients in our 

study, 38 (46.3%) patients had clinically palpable lymph nodes, 44 (53.6%) patients had no 

palpable lymph nodes. 55 patients (67.07%) had lymph nodes detected by ultrasonography 

and 27 patients (32.9%) had sonologically negative lymph nodes. 72 patients (87.80%) had 

histologically proven lymph node metastasis whereas 10 patients (12.19%) were 

histologically node negative. 
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POORLY DIFFERENTIATED 

CARCINOMA 

VII. HISTOPATHOLOGICAL TYPE 

 

                                      Table 7: Histopathological types noted among the study group. 

 

HPE NO OF CASES PERCENTAGE 

INVASIVE DUCTAL CARCINOMA 53 64.63414634 

INVASIVE LOBULAR CARCINOMA 15 18.29268293 

INVASIVE MEDULLARY CARCINOMA 6 7.317073171 

COLLOID CARCINOMA 4 4.87804878 

POORLY DIFFERENTIATED CARCINOMA 4 4.87804878 

TOTAL 82 100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 7: Histopathological types noted among the study group. 

Among the histopathological type, invasive ductal carcinoma was the most common type 

being found in 53 cases (64.63%) followed by invasive lobular carcinoma found in 15 cases 

(18.29%) then invasive medullary carcinoma in 6 cases (7.3%) followed by colloid carcinoma in 

4 cases (4.87%) and poorly differentiated carcinoma in 4 cases (4.87%). 
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APICAL 

VIII. GROUPS OF LYPMH NODE INVOLVEMENT 

                                       Table 8: Affected group of lymph nodes 

 

GROUP NUMBER  PERCENTAGE 

ANTERIOR 33 70.21276596 

POSTERIOR 3 6.382978723 

CENTRAL 9 19.14893617 

LATERAL 2 4.255319149 

APICAL 0 0 

TOTAL 47 100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 8: Affected group of lymph nodes 

 

Among 47 patients who showed clinically palpable lymph nodes, anterior group 

involvement was most common as seen in 33 patients (70.2%), followed by central group 

involvement in 9 patients (19.2%) followed by posterior group involvement in 3 patients 

(6.38%) and lateral group involvement in 2 patients (4.25%). 
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                                        Table 9: Staging of carcinoma breast among the study group. 

 

STAGE NO OF CASES PERCENTAGE 

I 0 0 

IIA 12 14.63414634 

IIB 30 36.58536585 

IIIA 21 25.6097561 

IIIB 19 23.17073171 

IIIC 0 0 

IV 0 0 

TOTAL 82 100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 9: Staging of carcinoma breast among the study group: 

With respect to staging of carcinoma breast, majority of the patients, i.e. 30 patients (36.58%) 

belong to stage IIB, followed by stage IIIA in 21 patients  histologically proven lymph node 

metastasis whereas 10 patients (12.19%) were histologically node negative. 
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X. STATISTICAL ANALYSIS 

 

 

 

Table 10: Statistical Analysis 

 

Clinically 

positive 

HPE with malignant 

lymph nodes 
 

Total 

 

Sensitivity 

 

Specificity 

 

PPV 

 

NPV 

Chi- 

square 

value 

 

P-value 

Yes No 

Yes 38 0 38  

 

53.52 

 

 

100.00 

 

 

100.00 

 

 

25.00 

 

 

10.792 

 

 

0.001 No 33 11 44 

Total 71 11 82 

 

 

 

Among 38 patients who showed clinically palpable lymph nodes, all 38 

patients had HPE proven lymph node involvement. Among 44 patients 

without clinically palpable lymph nodes, 33 patients had HPE proven 

lymph node metastasis and 11 showed no lymph node involvement on 

HPE. The sensitivity is 53.52%, specificity is 100%. Positive predictive 

value is 100%, negative predictive value is 25%. Chi square value is 

10.792, with p value of 

0.001 which is statistically significant. 
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Table 11: Statistical Analysis 

 

 

Sonologically 

positive 

HPE with malignant 

lymph nodes 
 

Total 

 

Sensitivity 

 

Specificity 

 

PPV 

 

NPV 

Chi- 

square 

value 

 

P-value 

Yes No 

Yes 55 0 55  

 

77.46 

 

 

100.00 

 

 

100.00 

 

 

40.74 

 

 

25.879 

 

 

< 0.001 No 16 11 27 

Total 71 11 82 

 

Among 55 patients who showed sonologically positive lymph nodes, 

all 55 patients had HPE proven lymph node involvement. Among 27 

patients with sonologically negative lymph nodes, 16 patients had HPE 

proven lymph node metastasis and 11 showed no lymph node 

involvement on HPE. The sensitivity is 77.46%, specificity is 100%. 

Positive predictive value is 100%, negative predictive value is 40.74%. 

Chi-square value is 25.879, with p value of 0.001 which is statistically 

significant. 
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DISCUSSION 

 
Breast malignancies are the second most common cause of cancer related 

mortality among women. The status of axillary lymph node metastasis in addition 

to being an important prognostic factor in this group of patients, has a critical role 

in the management of this disease. 

For many years, axillary lymph node dissection (ALND) was the method of choice 

for axillary node evaluation, which reliably staged and effectively treated 

metastatic lymph node involvement. However, for those cases that had no nodal 

involvement, ALND gave no advantage and was sometimes associated with 

significant complications such as lymphedema, wound infections, stiffness, 

shoulder weakness, pain and numbness of affected arm. 

Thus, the concept of sentinel lymph node biopsy (SLNB) evolved. Though it was 

considered as the gold standard investigation in axillary lymph node metastasis, it 

had a few drawbacks such as it is a slow and meticulous process for surgeons in 

the operation theatre, and requires administration of radioisotopes, and needs 

multiple microscopic sections for final histological examination. 

Hence there came the need for safe, non invasive and reliable methods to identify 

the axillary lymph node status in carcinoma breast. Ultrasonography, which is safe 

and reliable, helps in identifying the axillary status. 

In our study, we selected 82 patients with proven carcinoma of breast. Those who had 

prior surgery to axilla, pre operative chemoradiotherapy, major organ failure and 
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concomitant malignancy were excluded from the study. 
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Patient history was documented in detail, with demographic details, significant 

family history, menstrual history, previous surgeries, obstetric history and 

presenting complaints. 

Examination of breast and axilla was done after obtaining the written informed 

consent from the patients and in the presence of a female attender with the patient. 

Examination of axilla was carried out carefully to look for any enlarged lymph 

nodes. Findings with respect to group of lymph node, size, number, tenderness and 

mobility were documented in detail. 

Systemic examination was done including examination of spine for spine 

tenderness, and examination of respiratory system and cardiovascular system. 

The study group patients were subjected to primary tumor investigations, and then 

they were subjected to ultrasonography of axilla using a frequency of 7.5 MHz. 

The sonological appearance of a normal axillary lymph node resembles the shape 

of a kidney. Although the lymph nodes are much smaller, they are both elliptical in 

shape and contain a cortex and mediatinum. They appear flat and C-shaped in the 

short axis. 

The opening of C is where the hilum of the node is located. The size of normal 

lymph node varies depending upon the cortex and mediastinum. In general, a 

larger lymph node will have a fattier mediastinum and a thinner stretched cortex. 

Repeated inflammation, scarring, atrophy and weight gain which occur with 

increased age often cause a fattier mediastinum and thinner cortex. 
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Abnormal lymph nodes tend to become more rounded due to the neoplastic 

involvement enlarging the short plane of the node. It is important to calculate the 

length/diameter (L/D) ratio, because this can help in determining a numerical 

value which is easier to assess. 

Based on previous studies, an L/D ratio of < 1.5 indicates that the node is 

malignant. The lymph nodes were also assessed for morphological changes of 

malignancy using Stauros morphological scale. 

All the patients in our study group underwent modified radical mastectomy after 

obtaining informed written consent. Intraoperative findings of surgery along with 

axillary lymph node findings were noted. 

Then the resected specimen was sent for histopathological examination along with 

the lymph nodes labeled separately. 

The data has been analysed using SPSS software 25. The sensitivity and the 

specificity of clinical examination and ultrasonography of axilla were studied with 

histopathological evidence of malignancy on axillary lymph nodes. 

Among 82 patients in our study group, the age distribution showed a peak in 51-60 

years age group, with 29 patients (35.3%). 22 patients belonged to 41-50 age 

group and 61-70 

age group (26.8%). 8 patients belonged to 31-40 years age group (9.7%). Only 1 

patient fell into the 71-80 years age group (1.2%). 

35 patients had right breast involvement, (42.68%) and 47 patients had left breast 
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involvement, (57.31%). 
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Most affected quadrant of breast was upper outer quadrant, seen in 60 cases 

(73.17%) followed by lower outer quadrant in 9 patients (10.97%), then upper 

inner quadrant in 8 patients (9.75%) followed by central quadrant involvement in 5 

patients (6.09%). Similar findings, with maximum occurrence in upper outer 

quadrant and least occurrence in lower inner quadrant was noted in a study by 

Siwa Chan et al57. 

With respect to family history, only 5 patients (6.09%) had a positive family 

history, while 77 (93.9%) patients had no significant family history. 

Majority of the patients in the study group are post menopausal, with 58 patients 

being post menopausal (70.73%) and 24 (29.26%) being pre menopausal. 

Among 82 patients in our study, 38 (46.3%) patients had clinically palpable lymph 

nodes, 44 (53.6%) patients had no palpable lymph nodes. 55 patients (67.07%) had 

lymph nodes detected by ultrasonography and 27 patients (32.9%) had 

sonologically negative lymph nodes. 72 patients (87.80%) had histologically 

proven lymph node metastasis whereas 10 patients (12.19%) were histologically 

node negative. 

Among the histopathological type, invasive ductal carcinoma was the most 

common type being found in 53 cases (64.63%) followed by invasive lobular 

carcinoma found in 15 cases (18.29%) then invasive medullary carcinoma in 6 

cases (7.3%) followed by colloid carcinoma in 4 cases (4.87%) and poorly 

differentiated carcinoma in 4 cases (4.87%). 

Among 47 patients who showed clinically palpable lymph nodes, anterior group 
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involvement was most common as seen in 33 patients (70.2%), followed by central 

group involvement in 9 patients (19.2%) followed by posterior group involvement 

in 3 patients (6.38%) and lateral group involvement in 2 patients (4.25%). 

With respect to staging of carcinoma breast, majority of the patients, i.e. 30 

patients (36.58%) belong to stage IIB, followed by stage IIIA in 21 patients 

(25.6%) then stage IIIB in 19 patients (23.17%) followed by stage IIA in 12 cases 

(14.63%). 

Among 38 patients who showed clinically palpable lymph nodes, all 38 patients 

had HPE proven lymph node involvement. Among 44 patients without clinically 

palpable lymph nodes, 33 patients had HPE proven lymph node metastasis and 11 

showed no lymph node involvement on HPE. The sensitivity is 53.52%, 

specificity is 100%. Positive predictive value is 100%, negative predictive value is 

25%. Chi square value is 10.792, with p value of 0.001 which is statistically 

significant. 

Among 55 patients who showed sonologically positive lymph nodes, all 55 

patients had HPE proven lymph node involvement. Among 27 patients with 

sonologically negative lymph nodes, 16 patients had HPE proven lymph node 

metastasis and 11 showed no lymph node involvement on HPE. The sensitivity is 

77.46%, specificity is 100%. Positive predictive value is 100%, negative predictive 

value is 40.74%. Chi-square value is 25.879, with p value of 0.001 which is 

statistically significant. 
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CONCLUSION 

 
We started our study to find a non invasive, safe and a reliable method of 

assessing the lymphatic spread of carcinoma breast to the axilla. 

82 patients were included in the study following the exclusion criteria. After being 

subjected to clinical examination of breast and axilla, and ultrasonography of 

axilla they underwent modified radical mastectomy and the histopathology reports 

were compared with the findings of the clinical and sonological evaluation. 

The sensitivity of clinical examination in detecting axillary lymph nodes was 

found to be 53.52% with a specificity of 100%, a PPV of 100% and NPV of 25%, 

chi-square value of 10.792 with p value of 0.001 which is statistically significant. 

The sensitivity of ultrasonography in detecting the malignant axillary lymph nodes 

was found to be 77.46% with a specificity of 100%, PPV of 100%, NPV of 

40.74%, chi square value of 25.879, with a p value of 0.001 which is statistically 

significant. 

From our study it can be concluded that combined clinical and radiological 

assessment using ultrasonography has a major role in identifying the axillary 

lymph node metastasis. 

Further studies have to be conducted on a large scale to conclude that 

ultrasonography of axilla is the best investigation in assessing axillary lymph node 

metastasis. 
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From our study it can be concluded that combined clinical and radiological 

assessment using ultrasonography has a major role in identifying the axillary 

lymph node metastasis. 

LIMITATIONS 

 

• Small sample size 
 

• Observer variation in USG axilla 
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