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ORIGINAL ARTICLE 

DIAGNOSTIC ACCURACY OF US-FNAC OF AXILLARY LYMPH 
NODES IN PATIENTS WITH PRIMARY BREAST CANCER USING 
SENTINEL LYMPH NODE BIOPSY AS STANDARD REFERENCE 
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Shaukat Khanum Memorial Cancer Hospital & Research Centre, Lahore-Pakistan 

Background: The advent of US guided FNAC in the investigation of adenopathy has become a 
suitable and commonly practiced minimally invasive procedure which is safe, simple, quick, highly 
cost effective and innocuous. Nowadays, in modern days FNAC is done in almost all cases due to its 
high specificity, Positive predictive value (PPV) and no complications resulting in fewer SNLB and 
directly proceeding with neo-adjuvant chemotherapy or ALND. Methods: A total of 160 females 
between ages 30–60 years who had clinical palpable breast lump, newly diagnosed cases of breast 
cancer with palpable axilla nodes were included. Patients who already received neoadjuvant therapy 
and whose biopsy does not yield enough specimens and needs repeat biopsy were excluded. All the 
patients were then undergoing ultrasound guided fine needle aspiration. Afterwards, all patients were 
gone through axillary surgery for the definite histopathology report. FNAC results were compared with 
pathology after SLNB. Results: Mean age was 46.61±8.75 years. In 67 FNAC positive patients, 61 
were True Positive and 06 were False Positive. Among, 93 FNAC negative patients, 18 were False 
Negative whereas 75 were True Negative. Overall sensitivity, specificity, negative predictive value, 
positive predictive value and diagnostic accuracy of US guided FNAC of suspicious axilla nodes in 
patent with primary breast carcinoma was 77.22%, 92.59%, 80.65%, 91.04% and 85.0% respectively. 
Conclusion: This study concluded that US guided FNAC of suspicious axilla nodes in patient with 
primary breast carcinoma has quite acceptable diagnostic accuracy. 
Keywords: Breast malignancy; Fine needle aspiration cytology; Axillary lymph node dissection; 
Aentinel lymph node biopsy; Sensitivity 
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INTRODUCTION 

Across the world, the leading cause of female mortality 
due to cancer is breast carcinoma. It accounts to 
approximately one third of all cancers with highest 
incidence among women. There are limited authentic 
sporadic reports available before year 2000 regarding 
incidence and prevalence of breast carcinoma in 
Pakistan.1 In Pakistan, breast cancer comprises of 41% 
of female cancers whereas overall it accounts for 23% of 
all cancers.2 The status of axilla nodes in the preliminary 
staging of recently diagnosed breast malignancy is 
crucial for management and prognosis. One also cannot 
undermine the role of immunohistochemistry, the 
growing list include determining subtypes of breast 
carcinoma, response to chemo/endocrine therapies and 
prognosis. Most important diagnostic markers in 
detecting breast cancers include hormone receptors like 
oestrogen receptor (ER), progesterone receptor (PR), 
oncogene (HER2-neu) and markers of cell proliferation 
(Ki-67). 

Regarding axillary lymph node dissection 
(ALND), it is one of the most orthodox part of breast 
malignancy therapy, however, subsequent complications 
like lymphedema, paraesthesia and reduced shoulder 
mobility are frequently seen. Consequently, sentinel 

lymph node biopsy (SLNB) was invented over the years 
to reduce harmfulness and evade needless ALND.3 The 
concept of Sentinel lymph node; which by definition is 
the first node to which the cancer cells spread; is vital 
regarding prognosis of breast cancer. Nonetheless, 
SLNB is a tedious, technique-dependent method with 
known complications.  

The advent of US guided FNAC has 
developed as a suitable minimally invasive procedure 
which is safe, simple, quick, extremely economical and 
harmless. Nowadays, in modern days FNAC is done in 
almost all cases due to its high specificity, positive 
predictive value (PPV) and no complications resulting in 
fewer SNLB and directly proceeding with neo-adjuvant 
chemotherapy or ALND.4 US-guided FNAC is highly 
practical and precise as initial investigative procedure 
with differentials comprising of granulomatous/reactive 
hyperplasia or malignancy which warrants further 
diagnostic tests, follow up or surgical interventions with 
reported 40–87% sensitivities and 56–100% 
specificities, respectively.5    

According to one study, US guided FNAC was 
performed in 1,152 cases. 821 patients had malignant 
lymph nodes which resulted in avoiding 11.7% of 
patients to undergo needless SLNB.  All 331 patients 
having abnormal US but benign results on FNAC were 
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subjected to t SLNB for staging purposes. After 
combining ultrasound with FNAC the accuracy, 
sensitivity, PPV and specificity were 80.3%, 52.4%, 
100% and 100% as compared to diagnostic accuracy, 
sensitivity, PPV, and specificity of 76.7%, 58.6%, 
79.6% and 89.4% when only ultrasound was performed.  
The study proved that in newly diagnosed breast cancer 
patients, US-FNAC was an effective and feasible triage 
during axillary nodal staging.6 

The rationale of this study is to evaluate the 
diagnostic accuracy of US-guided FNAC by keeping 
SLNB as reference standard in establishing axillary 
lymph node metastasis in Pakistan since there is only 
one study found in the local literature which determines 
the role of US-guided FNAC which mainly compares it 
with ALND and correlates it with primary tumour size.7 

Purpose of study will also include use of FNAC to avoid 
unnecessary diagnostic axillary node surgery and its 
related complications. 
Operational Definitions:  
1. Suspicious axillary Lymph node: Eccentric lymph 
node with cortical thickness > 3 mm ± loss of fatty hila 
on ultrasonography is labelled as suspicious lymph 
node. Figure-1 
2. US guided Fine needle aspiration cytology: It is a 
diagnostic tool used for investigation of superficial 
masses or lumps that are just underneath the skin. A 
hollow 23/25-gauge hypodermic needle is introduced 
into the targeted mass. Cells are sampled/stained and 
evaluated under a microscope.  
3. Sentinel lymph node biopsy:  The first lymph nodes 
into which a tumour drains is named a sentinel node. It 
includes injecting 39 MBq of Tc-99m Nano-Colloid 
tracer injected intradermally at 2 sites around the areola 
which aids surgeons trace the sentinel nodes during 
surgery. Images are acquired at 45 minutes post 
injection.  
4. Positive lymph nodes: Specimen which reveal cells 
having high N/C ratio, overlapping, pleomorphic, 
vesicular to hyperchromatic nuclei suggestive of 
metastasis. 
5. Negative/Reactive lymph nodes: Specimen which 
reveal benign cells or granulomatous appearance. 
6. Inclusion criteria would consist of all females 
between age 30-60 years who have clinical palpable 
breast lump, palpable axillary lymph nodes and who has 
received no prior chemo/radiotherapy. 
7. True Positive: Positive on both ultrasound guided 
FNAC and SNLB. 
8. True Negative: Negative on both ultrasound guided 
FNAC and SNLB. 
9. False Positive: Positive on ultrasound guided FNAC 
but negative on SNLB. 
10. False Negative: Negative on ultrasound guided 
FNAC but positive on SNLB. 
11. Sensitivity = TP/ TP + FN x 100 

12. Specificity = TN/ TN + FP x 100 
13. Positive predictive value (PPV) = TP/ TP + FP x 
100 
14. Negative predictive value (NPV) = TN/ TN + FN x 
100 

MATERIAL AND METHODS  
This was a retrospective study. Patient population 
largely belonged to the North West/North East of 
Pakistan, patients accepted through Walk-In Clinic at 
Shaukat Khanum Hospital facilities located in 
Peshawar, Lahore, Multan and Karachi. The duration of 
the study was 2 months with sample size of 160 
case, calculated with 95% confidence level, 7% margin 
of error for 87% sensitivity, 6% margin of error for 
89.4% specificity of US guided FNAC in the diagnosis 
of suspicious axillary lymph nodes and taking expected 
percentage of breast cancer, i.e., 41% by taking sentinel 
lymph node as gold standard. Non-probability, 
consecutive sampling technique was used. Inclusion 
criteria included females of aged 30–60 years as per 
operational definition and patients who had initially 
being diagnosed as invasive ductal carcinoma (IDC) on 
core/excisional biopsy of breast lump. 

Exclusion criteria included patients who had 
already received neoadjuvant therapy outside the 
hospital before surgery, patients who had other cancers 
apart from breast cancer which involve lymph nodes i.e. 
lymphoma, lung     cancer etc., patients whose biopsy 
does not yield enough specimens requiring re-biopsy 
and a benign breast disease diagnosis in the biopsy 
report. 

After approval from Institutional Review 
Board, patients fulfilling the inclusion criteria were 
enrolled who are referred to Radiology Department for 
assessment of breast lumps with suspicious axillary 
lymph nodes. After Informed consent, demographic 
profile (name, age, address contact) was obtained. All 
this information was recorded on proforma (attached). 
Subsequently, US guided FNAC was performed by one 
radiologist who has done fellowship in woman imaging. 
Using Toshiba Xario Prime machine with high 
frequency probe, the fine needle aspiration cytology was 
performed using 25-gauge needle and sample sprayed 
on a slide.  

The aspirated fluid was dried in air, fixed 
with Cytotec solution and processed according to 
May-Grunwald-Giemsa method. After informed 
consent, all patients were undertaking axillary 
surgery for the definite histopathology including 
grade of the tumour according to the reporting 
Pathologist using modified Bloom–Richardson–
Elston grading. The technique of surgery was decided 
by the surgeon’s preference. The patient’s 
demographics, preoperative axillary lymph node 
features, clinicopathological features including 
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FNAC, surgical lymph node findings and final 
pathologic staging were reviewed. FNAC result was 
compared with pathology after SLNB.  

SPSS-15 was used for statistical analysis. 
Inferences were drawn and where possible charts and 
graphs were provided. Sensitivity, specificity, 
positive/negative predictive value and diagnostic 
accuracy of US guided FNAC by generating 2x2 table 
taking SNLB as gold standard. Quantitative data like 
age and grade of tumour were presented in the form of 
mean±S.D. Qualitative data like suspicious axilla node 
on US guided FNAC and on sentinel lymph node biopsy 
were presented in the form of frequency and 
percentages. Data was stratified for age & grades of 
tumour to report the effect modifier. Post-stratification 
Chi-square test was applied with p-value <0.05 as 
significant. 

RESULTS 

Age range in this study was from 30–60 years with 
mean age of 46.61±8.75 years. Majority of the patients 
89 (55.62%) were between 46–60 years of age as shown 
in Table-1. Percentage of patients according to grades of 
tumour is shown in table-2 with mean grade of 
2.07±7.62. 

All the patients were subjected to US guided 
FNAC of suspicious axillary lymph nodes. FNAC 
supported the diagnosis of positive axillary lymph nodes 
in 67 (41.88%) patients. SNLB confirmed positive 
axillary lymph nodes in 79 (49.38%) cases where as 81 
(50.62%) patients revealed negative axillary lymph 
nodes. In 67 FNAC positive patients, 61 (True Positive) 
had positive axillary lymph nodes and 06 (False 
Positive) had negative axillary lymph nodes on SNLB. 
Among, 93 FNAC negative patients, 18 (False 
Negative) had positive axillary lymph nodes on SNLB 
whereas 75 (True Negative) had negative axillary lymph 
nodes on SNLB as shown in table-3. 

Overall sensitivity, specificity, positive 
predictive value, negative predictive value and 
diagnostic accuracy of US guided FNAC of suspicious 
axillary lymph nodes in patent with primary breast 
cancer was 77.22%, 92.59%, 91.04%, 80.65% and 
85.0% respectively. Figure-2  

Stratification of diagnostic accuracy with 
respect to age groups has shown in table 4 and 5. 
Stratification of diagnostic accuracy with respect to 
grades of tumour has shown in table-6 to 8.   

Table-1: Percentage of patients according to age 
distribution. 

Age (years) No. of Patients %age 
30–45 71 44.38 
46–60 89 55.62 
Total 160 100.0 

Mean±SD=46.61±8.75 years 

Table-2: Percentage of patients according to 
grades of tumour. 

Grades No. of Patients %age 
1 41 25.62 
2 67 41.88 
3 52 32.50 

Mean±SD=2.07±7.62 

Table-3: Summary of Results. 

 Positive result 
on FNAC 

Negative result on 
FNAC 

p-value 

Positive result on 
SNLB 

61 (TP)* 18 (FN)*** 

Negative result 
on SNLB 

06 (FP)** 75 (TN)**** 

 
0.178 

TP=True positive FP=False positive FN=False negative  

Table-4: Stratification of age 30–45 years (n=71). 

 
Positive result 

on FNAC 
Negative result 

on FNAC 
p-Value 

Positive result on 
SNLB 

37 (TP) 07 (FN) 

Negative result 
on SNLB 

03 (FP) 24 (TN) 

 
0.495 

Sensitivity: 84.09% Specificity: 88.89% Positive Predictive Value 
(PPV): 92.50%. Negative Predictive Value (NPV): 77.42% 

Diagnostic Accuracy: 85.98% 

Table-5: Stratification of age 36–60 years (n=89). 

 
Positive result 

on FNAC 
Negative result 

on FNAC 
p-Value 

Positive result on 
SNLB 

24 (TP) 11 (FN) 

Negative result 
on SNLB 

03 (FP) 51 (TN) 

 
0.208 

Sensitivity: 68.57% Specificity: 94.44% Positive Predictive Value 
(PPV): 88.89% Negative Predictive Value (NPV): 82.26% 

Diagnostic Accuracy: 84.27% 

Table-6: Stratification of grade 1 (n=41). 

 
Positive result 

on FNAC 
Negative result 

on FNAC 
p-Value 

Positive result on 
SNLB 

12 (TP) 05 (FN) 

Negative result 
on SNLB 

03 (FP) 21 (TN) 

 
0.651 

Sensitivity: 70.59% Specificity: 87.50% Positive Predictive Value 
(PPV): 80.0%. Negative Predictive Value (NPV): 80.77% 

Diagnostic Accuracy: 80.49% 

Table-7: Stratification of grade 2 (n=67). 

 
Positive result 

on FNAC 
Negative result 

on FNAC 
p-Value 

Positive result on 
SNLB 

29 (TP) 06 (FN) 

Negative result on 
SNLB 

03 (FP) 29 (TN) 

 
0.604 

Sensitivity: 82.86%, Specificity: 90.63% Positive Predictive Value 
(PPV): 90.63%. Negative Predictive Value (NPV): 82.86% 

Diagnostic Accuracy: 86.57% 

Table-8: Stratification of grade 3 (n=52). 

 
Positive 
result on 
FNAC 

Negative 
result on 
FNAC 

p-Value 

Positive result 
on SNLB 

20 (TP) 07 (FN) 

Negative result 
on SNLB 00 (FP) 25 (TN) 

 
0.168 

Sensitivity: 74.07%, Specificity: 100.0%, Positive Predictive Value 
(PPV): 100.0%, Negative Predictive Value (NPV): 78.13%, 

Diagnostic Accuracy: 86.54% 
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Figure-1: Sonographic features of axillary lymph nodes; a) benign lymph nodes with oval/elongated shape,  

<3 mm cortical thickness and preserved fatty hilum. (b & c) suspicious lymph nodes with 
circumscribed/enlarged sizes, > 3 mm cortical thickness and loss of fatty hila 

 

 
Figure-2: Diagnostic accuracy of US guided FNAC 
of suspicious axillary lymph nodes in patent with 

primary breast cancer 

 

Figure-3: Management algorithm of axillary nodes in 
newly diagnosed breast carcinoma patients. 

Keywords: Sentinel lymph node biopsy SNLB, Axillary lymph 
node dissection ALND 

DISCUSSION 

Nodal disease relapse in the axilla is reported around 3% 
in early stage breast carcinoma and 1.7–15.9% with any 
breast cancer stage.8 Patient quality of life and cost 
effectiveness are the main factors when it comes to the 

examinations for detecting lymph node metastasis.9 It is 
a major clinical challenge in order to lessen the 
unnecessary interventions, complications and costs, 
thereby decreasing too much anxiety in patients.10  
   In recently diagnosed breast carcinoma, axilla 
lymph node assessment is generally achieved 
preoperatively by clinical evaluation, ultrasound and 
lymph node excisional biopsy. Nevertheless, ultrasound-
guided fine needle aspiration cytology (FNAC) and core 
needle biopsy (CNAB) have developed into probable 
substitutes.11,12 Regarding recently diagnosed breast 
cancer patients; FNAC can accomplish high accuracy, 
sensitivity and specificity to establish nodal metastases. 
13-15 In this study, we have determined the diagnostic 
accuracy of US guided FNAC of suspicious axilla 
lymph nodes in patent with primary breast cancer using 
sentinel lymph node biopsy as standard reference.  
 Age range in my study was from 30–60 years 
with mean age of 46.61±8.75 years. Majority of the 
patients 89 (55.62%) were between 46–60 years of age. 
All the patients were subjected to US guided FNAC of 
suspicious axilla lymph nodes. FNAC supported 
diagnosis of positive (malignant) axillary lymph nodes 
in 67 (41.88%) patients. SNLB confirmed positive 
axillary lymph nodes in 79 (49.38%) cases whereas 81 
(50.62%) patients revealed negative axillary lymph 
nodes. In 67 FNAC positive patients, 61 (True Positive) 
had positive axillary lymph nodes and 06 (False 
Positive) had negative axilla lymph nodes on SNLB. 
Among, 93 FNAC negative patients, 18 (False 
Negative) had positive axilla lymph nodes on SNLB 
whereas 5 (True Negative) had negative axillary lymph 
nodes on SNLB. Overall sensitivity, specificity, PPV, 
NPV and diagnostic accuracy of ultrasound guided fine 
needle aspiration cytology of suspicious axilla lymph 
nodes in patent with primary breast carcinoma was 
77.22%, 92.59%, 91.04%, 80.65% and 85.0% 
respectively. 
In a local study, out of 449 patients, the total 
sensitivity, specificity, positive predictive value 
(PPV), negative predictive value (NPV) and accuracy 
of US/US FNAC were 69.1%, 100%, 100%, 67.2%, 

a b c 
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and 81.1%, respectively. Sensitivity of US criteria for 
axillary node staging increases with tumour size.7 

Rao et al16 retrospectively compared the 
accuracy of FNAB and CNB in separate patient 
populations, comparing group of 22 patients who 
underwent FNAB to another group of 25 patients 
who underwent CNB. The sensitivities for CNB and 
FNAB were 82% and 75%, respectively (p = .11). 
Small patient sample size, unrelated biopsy 
populations, selection, and potential operator bias 
might have influenced their final result. 
Krishnamurthy et al17 reported high sensitivity for 
FNAB after one or two passes through cortical tissue 
of interest and an immediate evaluation of sample 
adequacy by a cytopathologist. Sampling was 
repeated when necessary; thus, no inadequacy was 
reported. Nevertheless, 12 (11.6%) false-negative 
findings were reported. Koelliker et al18 reported a 
low 4% inadequacy rate yet had sensitivity similar to 
that in our study. The authors used a multiple three-
sample pass biopsy technique from each LN, 
depending on the level of suspicion for malignancy. 
False-negative findings were consequently reported 
in 12 (24%) cases, mostly those with small metastatic 
deposits.  

According to one study, US guided FNAC 
was performed in 1,152 cases. 821 patients had 
malignant lymph nodes which resulted in avoiding 
11.7% of patients to undergo needless SLNB. All 331 
patients having abnormal US but benign results on 
FNAC were subjected to t SLNB for staging 
purposes. After combining ultrasound with FNAC the 
accuracy, sensitivity, PPV and specificity were 
80.3%, 52.4%, 100% and 100% as compared to 
diagnostic accuracy, sensitivity, PPV, and specificity 
of 76.7%, 58.6%, 79.6% and 89.4% when only 
ultrasound was performed.  The study proved that in 
newly diagnosed breast cancer patients, US-FNAC 
was an effective and feasible triage during axillary 
nodal staging.6 

 False negative rates of FNAC have been 
reported by Diepstraten et al19 as 25% and by 
Leenders et al20 as 31%. Small metastasis size has 
been reported as the most frequent reason of false 
negative results. SLNB is currently the most widely 
accepted procedure in patients with axillary US 
negative or US positive but FNAC negative. Positive 
and no found SLNs indicate formal axillary 
dissection. The routine use of ultrasound is justified 
due to its adequate sensitivity; however, it does not 
omit metastases to the axillary nodes.21 In patients 
with US negative and US positive but FNAC 
negative, SLNB is the procedure of choice for 
pathology of lymph nodes. SLNB (+) was performed 
in 20.8% (16/77) of our patients who had indication 

of SLN dissection. In Ibrahim-Zada et al’s study 22, 
the rate was 12.6%. 
 In Khout et al’s study,23 49 of 219 patients 
(21.5%) had metastatic nodes of which 22 patients 
(45%) were preoperatively diagnosed by FNAC. US-
guided positive FNAC allows patients to be triaged to 
ALND, thereby avoiding potentially unnecessary 
SLNB.24 In other words, diagnosing axillary 
metastases before surgery aids the surgical team to 
move directly to ALND.25 So, our study established 
that US guided FNAC of suspicious axilla lymph 
nodes in patients with primary breast carcinoma has 
revolutionized the diagnosis and consequently 
management of primary breast cancer. So, it should 
be used routinely for screening and accurate pre-
operative identification of suspicious axilla lymph 
nodes in patients with primary breast cancer in order 
to reduce morbidity and mortality. 

CONCLUSION  

This study concluded that US guided FNAC of 
suspicious axilla nodes in patients with primary 
breast carcinoma has quite acceptable diagnostic 
accuracy. So, it should be used routinely for 
screening and accurate pre-operative identification of 
suspicious axilla nodes in patient with primary breast 
carcinoma in order to reduce morbidity and mortality. 
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