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ABSTRACT 
Background and Objective:  Fine needle aspiration cytology is becoming the essential domain of dia-
gnostic modalities but its reliability depends upon its adequacy and quick reporting onsite. A cross sect-
ional study was conducted to compare the FNAC smears adequacy by toluidine blue, a supravital stain 
(TBS) and Papanicolaou stain (PAPS). 

Materials and Methods:  The accuracy of 2 stains werecompared to detect the adequacy of FNAC, sme-
ars of 200 aspirates, from different organs (TBS and PAPS). The values were calculated in percentages 
and 2x2 table calculated the accuracy of two methods. 

Results:  The diagnostic adequacy was 100% of TABS as compared to 84% of PAPS. The accuracy of 
lymph nodes, salivary glands, breast and thyroid by TABS was same. Commonest pathology (66.3%) in 
lymph node swellings was caseating granulomas (57/86 cases) consistent with tuberculosis followed by 
reactive lymphadenitis (20/86 cases; 23.3%). Neoplastic lesions were less common comprising of lym-
phoreticular disorder 2/86 (2.3%), Hodgkin lymphoma (one case; 1.16%) and one case (1.16%) of non-
Hodgkin Lymphoma. The 25/37 (67.56%) breast lesions were benign as compared to 9/37 (24.32%) 
malignant cases while only 2/37(5.4%) cases, were suspicious. Benign thyroid lesions were more fre-
quent comprising of 51 (72.27%) cases. One case (1.5%) of papillary carcinoma was found while 13/66 
(19.7%) cases were follicular lesions. Regarding salivary gland lesions, there were 4 (36.4%) cases of 
pleomorphic adenoma and 3 (27.3%) cases of non-specific sialadenitis. There was one case (9%) of each 
of mucoepidermoid carcinoma, adenoidcystic carcinoma and benign cyst. 

Conclusion:  TBS may be used onside reporting of FNAC smearsto improves the diagnostic accuracy. 

Key Words:  Fine needle aspiration cytology, Supravital stain, Breast, Thyroid, Lymph nodes, salivary 
glands. 

 
INTRODUCTION 
The FNAC is being commonly used now a days for 
rapid diagnosis of different lesions of lymph nodes, 
thyroid, breast, salivary glands and different other les-
ions but poor preparations and cumbersome staining 
techniques make this procedure non-diagnostic FNAC 
and decrease the accuracy. The reliability of this tech-
nique depends upon its onsite and accurate reporting 
to the physicians. This also needs the adequate aspirat-
ion and good staining background for the pathologist 
to make their diagnosis accurate and definite. It has 
been seen that some rapid staining procedures are be-
ing adopted by the pathologists to give their report on-
site or in time.1-4 
 The issue of repeat aspiration in FNAC is largely 
unaddressed. Repeat diagnostic procedures may be 
distressful both to the patient and the aspirator, and 
impose unnecessary workload on the laboratory. It was 
suggested that repeat of FNAC should be discouraged 

for the cost effectiveness for any diagnostic procedure 
for the management of patients disease.5 
 Re-aspiration of FNAC at the first visit, following 
an adequacy assessment by rapid staining, limits visits 
and shortens the time for definitive management, trea-
tment, thus critically affecting morbidity. In the long 
run it saves time, money and manpower.6-7 
 Many times FNAC is repeated to arrive at a conclu-
sive diagnosis. Usually inadequate smears or non-dia-
gnostic cytological reports and FNAC from different 
topographical sites e.g., Breast, Thyroid, Lymph nodes 
and other palpable swellings may contribute to repeats 
of this diagnostic modality to decrease the extra work 
for the diagnosis of these cases. Repeat FNA’s just 
prolongs the time and increases the cost of manage-
ment.8-12 
 There are many conventional stains being used to 
stain the FNAC smears. Giemsa, PAPS or Haematoxy-
lin and eosin (H&E) stains are commonly used but the-
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se take a little longer time to prepare 
and full – length laboratory setup is 
required to use these stains. There is 
an ever – increasing demand for ra-
pid diagnosis in cytology. Quick stai-
ning techniques are routinely being 
used worldwide.13-16 
 The study was conducted to co-
mpare the accuracy of adequacy of 
smears stained with TBS and PAPS. 
 
MATERIAL AND METHODS 
The accuracy of 2 stains were com-

Table 1:  Patient’s age and gender who presented for FNAC. 
 

 N (1:3.16) 
Minimum 

Years 
Maximum 

Years 
Mean Years %age 

Patient age 200   5 80  31.08 ± 15.74  

Female 152   5 80  31.09 ± 15.00 76% 

Males   48 10 80  31.06 ± 18 24% 

 

pared to detect the adequacy of FNAC, smears of 200 
aspirates, from different organs(TBS and PAPS). The 
values were calculated in percentages and 2x2 table 
calculated the accuracy of two methods. The study was 
conducted at the department of Pathology, King Ed-
ward Medical University, Lahore sine 1.08.2014 to 
31.12.2014. 
 Fine needle aspiration cytology, was performed by 
using the needles of 21 – 23 G. The needles were atta-
ched to 5 – 10 ml syringes. The aspirate was obtained 
by agitating the needle tip within the lesion. Then, the 
aspirates were expressed over the slide to make the 
smears. In many wet film studies, aspirated material 
was expressed over slides. The slides were immediately 
dipped 10 times in the 0.5% toluidine stain solution. 
The slides were washed with tap water three times. 
Water mounting with a coverslip was done. The under 
surface of the slides were wiped with tissue paper. Eva-
luation under the microscope for the technical ade-
quacy and preliminary diagnostic impression, particu-
larly concerning the presence of atypia in the cells and 
possible neoplasia was done. FNAC was repeated in 
cases of inadequate smears. Suppose, the materials 
were scanty and adhered to the hub of needle, the nee-
dle was rinsed with 0.5% toluidine blue stain. Then, it 
was expressed over slide, covered with cover slip, and 
sealed with DPX. Now the adequacy, morphology of 
wet film preparations were interpreted, documented in 
the cytology requisition form and compared later on 
with conventional papanicolaou stained smears. 
 
RESULTS 
There were 200 patients on whome FNAC was perfor-
med. There were 152 females and 48 males. The gen-
der ratio was 1:3.16 with percentage of 24% males and 
76% females. The overall mean age was 31.08 ± 15.74 
years (Females: 31.09 ± 15 and males: 31.06 ± 18 yea-
rs) (Table 1 and Figure 1). 
 Lymph nodes lesions predominated with frequ-
ency of 86/200 (43%) followed by thyroid 66/200 
(33%), Breast, 37/200 (18.5%) and Salivary glands 11/ 
200 (5.5%) respectively (Figure 1). 
 Commonest lesions (66.3%) diagnosed in lymph 
node swellings was Caseating granulomas (57/86 cas- 

 
 

Fig. 1: Topographic distribution of lesions which presented 
for FNAC. 

 
es) consistent with tuberculosis followed by reactive 
lymphadenitis (20 cases; 23.3%). Neoplastic lesions 
were less common comprising of lymphoreticular dis-
order 2/86 (2.3%), Hodgkin lymphoma (one case; 
1.16%) and one case (1.16%) of non-Hodgkin lym-
phoma (Table 2). In our study 67.56% cases of breast 
FNAC were of class II, while only 24.32% (9) cases 
were of Class V. Remaining cases of FNAC of breast 
lesions were of class III and IV (Table 2). 

 FNAC of thyroid was also reported adequately by 
TABS, 51 (72.27%) cases were of category II, 01 case 
(1.5%) of category VI (papillary carcinoma) and 13 
cases (19.7%) were of category IV Bethesda reporting 
for thyroid cytology. One case (1.5%) was of undeter-
mined significance of category III was reported by this 
method (Table 2). 

 We reported the FNAC stained with TABS with 
same confidence, 4 (36.4%) cases of pleomorphic ade-
noma and 3 (27.3%) cases of nonspecific sialadenitis 
(Non-specific sialadenitis). There was one case (9%), 
each of mucoepidermoid carcinoma, adenoid cystic 
carcinoma and benign cyst (Table 2). 
 No inadequate smear was reported by TBS because
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all the inadequate smears were re-pri-
cked onsite, if found inadequate but 32 
FNAC smears were found inadequate 
stained by PAPS (Table 3 – 4). 
 

DISCUSSION 
The FNAC is a reliable and worthwhile 
onsite technique, used for diagnosis of 
various diseases. It is an easy technique 
being used all over the world for rapid 
diagnosis for an early management of 
patients in pre-operative and pretreat-
ment investigation. Nowadays its impor-
tance has risen as an adjunct to clinical, 
radiological and other laboratory data 
for better management to improve pati-
ent’s prognosis. In spite of its impor-
tance and popularity, FNAC has its own 
advantages, pitfalls and limitations. The 
main reasons of its limitations are un-
satisfactory or non-diagnostic inadequ-
ate smears which needs revisiting of pat-
ients. Inspissation of cells in aspirated 
materials in hub and needle lumen is 
another reason of low efficiency of FN-
AC. Inexperienced hands it may cause 
distortion of cells during aspiration or 
exporting materials on the slides during 
the making of smears. Clotting may cau-
se poor FNAC quality and relationship 
of cellular morphology with stromal 
components.16-20 
 The TBS technique is a way of mar-
king tissue for rapid microscopical exa-
mination. It gives blue staining for nu-
cleic acids and polysaccharides and also 
increases the sharpness of nuclear de-
tails on cytological smears. Toluidine bl-
ue staining is not a reliable method for 
rapid staining and diagnosis.17-18 
 The sample size of our study was 
200 cases comprising of breast, thyroid, 
lymphnodes and salivary glands swelli-
ngs. This was consistent with other stu-
dies mentioned in literature conducted 
to compare this supravital stain with 
conventional stains.15-16 
 The overall mean age was 31.08 ± 
15.74 with a range of 5 – 80 years (fema- 
les, 31.09 ± 15 and males was 31.06 ± 18 
years). This is almost consistent with 
other studies conducted locally for eva-

 

Table 2: Showing distribution of different Lymph Nodes lesions 
which presented for FNAC. 

 

Pathology 
(Lymph nodes = 86, Thyroid = 66, Breast = 37, 

Salivary Gland Lesion = 11) 
Frequency %age 

Caseating Granuloma (n = 86) 57 66.3 

Reactive Nonspecific 20 23.30 

Pyogenic Lymphadenitis 04 4.60 

Lymphoreticular Disorder 02 2.30 

Hodgkin Lymphoma 01 1.16 

Non Hodgkin Lymphoma 01 1.16 

Metastatic Lesions of Breast 01 1.16 

Category – II (Thyroid) 51 72.27 

Category – III (Thyroid) 01 1.50 

Category – VI (Thyroid)  13 19.7 

Category – VI (Thyroid) 01 1.5 

Class – II (Breast) 25 67.56 

Class – 3 (Breast) 01 2.7 

Class – 4 (Breast) 02 5.4 

C – 5 (Breast) 09 24.32 

Pleomorphic adenoma of Salivary Gland 04 36.4 

Non-specific Inflammation of Salivary Gland 03 27.2 

Mucoepidermoid Carcinoma of Salivary Gland 01 9.1 

Adenoid Cystic Carcinoma of Salivary Gland 01 9.1 

Benign Cyst of Salivary Gland 01 9.1 

Squamous Cell Carcinoma of Salivary Gland 01 9.1 

 

luation of FNAC results.19-21 
 The age was not consistent with some other stud-
ies conducted to evaluate FNAC results which could be 
due to topographic selection of different lesions and 
sample size.22-23 

 The females were predominated as compared to 
males, comprising of 152 female and 48 males. The 
gender ratio was 1:3.16 with percentage of 24% males 
and 76% females. The overall gender ratio was not 
consistent with literature either locally or internat-
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ionally. Again the difference may be due to sampling 
techniques.23 
 In a total of 200 cases, there were 86 cases of ly-
mph node pathology, which underwent FNAC. The 
most common pathology was seen in cervical lymph 
nodes. There were 78.9% neck swellings either ante-
rior or posterior cervical lymphadenopathy. Only 7% 
submandibular, 6% axillary lymph nodes, 6% post aur-
icular lymph nodes, 2.3% inguinal lymph nodes, 1.16%

and 1.16% pre-auricular lymph nodes were involved. 
Submental and pre-auricular lymph nodes swellings 
were the least common lesions which presented for 
FNAC in our study. The findings are consistent with 
other studies because neck has been reported the 
commonest site of peripheral lymph node swellings 
and is commonly encountered in FNAC procedures.24 
 FNAC is commonly used in the diagnosis of lump 
breast because it is an excellent, safe, and economical

 
Table 3:  Calculated cost effectiveness for TBS and Pap staining Procedure for 200 Patients. 
 

Test 
Name 

(n=200) 

Kit Price 
(Rs.) 

Alcohol 
Price 
(Rs.) 

Infra-structure 
Table, Chair, 

Staining Jars, 
Electricity, Water 

Technician Attendant 
Total 
Price 
(Rs.) 

Per 
test 
Cost 
(Rs.) 

Non- 
Diagnostic 

Results 

TBS   9000 0 0 0 10000 19000   95   0 

Pap 18000 22,000 22,000 15000 10000 87,000 435 32 

 
Table 4:  Benefits for TBS and Pap staining Procedure for 200 Patients. 
 

Economic Benefits to 
patients 

 
TBS PAP 

Yes No Yes No 

Time saving 200     0 168   32 

Patient 200     0 168   32 

Pathologist 200     0 168   32 

Patients Attendants 200     0 168   32 

Patients Indirect costs 

Travelling saved 200     0 168   32 

Lodging saved 200     0 168   32 

Opportunity cost saved 200     0 168   32 

Improved lab turnover 200     0 168   32 

Diagnostic yield 200     0 168   32 

Humanitarian Benefits 
     

Patients suffering Reduced 200     0 168   32 

Quality of work 
     

Better outcome 200     0 168   32 

Quantity of work      

 
Revisiting for re-aspiration     0 200   32 168 

Lab Turnover 200     0 168   32 
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Figure 2:  Age distribution of the patients in the study who presented for FNAC. 

 
diagnostic modality even on-site for quick reporting 
with minimal inexpensive equipment as a simple pro-
cedure.25-27 
 In our study, 37 patients presented with lumps in 
breast for FNAC. UOQ swellings were the commonest 
site of lesions comprising of 83.8% followed by UIQ 
with 8% swellings. There was one case of each site 
from LOQ, areola and axillary tail. The diagnostic yield 
as accurate for breast FNAC by TABS as reported by 
others.11 
 Aspiration of the thyroid in patients with colloid 
goiter showed the characteristic thick colloid as patchy 
blue coloured material and thin colloid as purplish 
pink coloured granular material. Follicular cells were 
seen as round mild pleomorphic cells with scanty cyto-
plasm and mild nuclear anisokaryosis. Aspirate from 

papillary carcinomas showed papillary sheets of mono-
morphic cells with moderate pale pink cytoplasm, lar-
ge round uniform nucleus with prominent small baso-
philic nucleolus and some nuclei with inclusions.25 
 There were 66 cases of thyroid swellings who gave 
consent for this FNAC study. Right lobe was involved 
predominantly, in 47% patients followed by 33.33% 
cases with left lobe swellings. Only 13.63% patients 
presented with swelling of whole thyroid glands while 
9% cases came with isthmus nodules. Solitary thyroid 
nodules (STN) were the more frequent lesions in thy-
roid patients and were seen in 69.7% cases. Some cases 
of multinodular goiters (21.2%) and diffusely enlarged 
thyroid gland (9.1%) also came for FNACs. First time 
we used the Bethesda Reporting System for reporting 
FNAC of thyroid nodules according to the literature 
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Fig. 3: Photomicrographs (TABS 20x), A: adenoid cystic carcinoma, B: Granuloma, C: Ductal Carcinoma, D: Papillary 
carcinoma. 

 
and used six diagnostic categories to standardize com-
munication of thyroid fine – needle aspiration (FNA) 
interpretations between clinicians and cytopatholo-
gists.28 
 The “TBSRTC system for the onsite reporting of 
thyroid nodules by TABS was as good as reported by 
Basharat et al, but contradicted byfrom the findings of 
Park et al.29-30 
 The reporting of pleomorphic adenoma of various 
salivary gland lesions was similar as reported by pre-
vious studies, in our study it was (36.4%). The frequ-
ency of various malignant neoplasm in previous stud-
ies vs. our study is variable, i.e., mucoepidermoid car-
cinoma 24.6% vs. 9%, acinic cell tumor 12% vs. 9%, 
adenoid cystic carcinoma 18% vs. 9%. The difference in 
frequency may be again due to our small sample size as 
compared to other studies.25 
 A repeat FNAC in the same sitting on these 32 pat-
ients showed adequate material in all of our patients. 
Therefore, for 100%, a decision could be made at the 
very first visit to plan further management on TBS 
smears. These findings are also consistent with Amma-
nagi et al who found 98% adequate smears on repeat 
on site procedure.13 
 Our study employed TBS, which is a cheap and 
easily available supravital stain and results from our 
study are promising in terms of adequacy assessment 
as compared to conventional Pap stained smears. 

 The morphological features of cells from all sme-
ars were excellent by this supra-vital stain; even nu-
clear and cytoplasmic preservation was fine but less 
superior to smears stained by PAPS. Stain the “TBS” 
technique was good to reduce the need for revisiting 
the patients due to inadequacy of smears. The diagnos-
tic yield was 100% by “TBS” as compared to “PAPS”. 
By TABS, we issued the reports within few minutes (3 
minutes), onsite, while one day was given for complet-
ing the stain and reporting of smears by PAPS. The fin-
dings are consistent with Ammanagi et al,13 who found 
28/200 (14%) unsatisfactory on the first attempt as 
assessed by rapid staining. These included 38% of thy-
roid cases, 10.4% of breast lump cases and 03.2% of ly-
mph node cases as compared to our study showing 
31% of thyroid, 31% of breast, 33% of lymph nodes and 
03% of Salivary glands. In our study the inadequate 
smears were more frequently seen in lymph node as 
compared to Ammanagi et al.13 
 No inadequate smear was reported by TBS because 
all the inadequate smears were re-pricked onsite, if 
found inadequate but 32 FNAC smears were found 
inadequate stained by PAPS as was not possible to re-
prick immediately due to complex staining procedure 
of PAPS. On the basis of this reporting the yield of 
accuracy of TABS was200/200 (100%) as compared to 
PAPS168/200 (84%). 
 It is concluded from this study that the accuracy
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of fine needle aspiration diagnosis by supravital rapid 
stain TBS was 100 as compared to 84% of the Papani-
colaou stained smears due to high percentage of in-
adequacy by this conventional technique. 
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