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Abstract Background: Fine needle aspiration cytology is accurate, simple, rapid, inexpensive, well tolerated and with minimal 
complications for the patient. Fine needle aspiration cytology of suspected salivary gland lesions has now been accepted 
as an excellent, though challenging, primary method in preoperative diagnosis and management of patients. But value of 
fine-needle aspiration cytology for diagnosis of salivary gland lesions is controversial because of low sensitivity, wide 
variation in reporting, and the common belief that most parotid masses require surgery. The aim of the present study was 
to evaluate the diagnostic accuracy of FNAC for salivary gland lesions. Material and Methods: Present study was 
prospective, observational type conducted in patients whom both cytological and histological studies for salivary gland 
swelling were done. The cytological features were evaluated and classified based on the Milan system for reporting 
salivary gland pathology; which is a recent system providing guide for diagnosis and management according to the risk 
of malignancy. Results: Total 90 patients were included in this study. The most affected age group was 41-50 years 
(28.89 %). 22.22 % patients were belonged to 31-40 years age group. 57 patients were male (63.33%) and 33 cases were 
females (36.67%). Most common benign tumour was pleomorphic adenoma (31.11 %) and most common malignant 
tumour was mucoepidermoid carcinoma (6.67 %). The present study demonstrated sensitivity as 90.91% and specificity 
as 100 %. The positive and negative predictive value of salivary gland lesions by FNAC was 100 % and 96.87 % 
respectively. Conclusion: FNAC is the best method for initial assessment of salivary gland lesions. Initial results give 
valuable information to the surgeon in preoperative diagnosis of various salivary gland lesions, which helps in planning 
of operative procedure and post-operative management. Milan system categorizes salivary gland cytology into well 
defined categories; limiting the false negative and false positive cases. 
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INTRODUCTION 
The oral cavity is affected by a wide variety of pathologic 
lesions, those need an accurate diagnosis for further 
management1. The estimated global annual incidence of 
salivary gland tumors varies from 0.4-13.5 cases per 
100,000 population2. Pleomorphic adenoma of salivary 
glands is the most frequently encountered benign tumor 
and Squamous cell carcinoma is the most common 
malignancy reported in the oral cavity3.Oral and 
oropharyngeal mass lesions are commonly diagnosed by 
biopsy. The procedure may require anesthesia and may 
have diagnostic difficulties especially for trans-mucosal 
lesions4. Fine needle aspiration cytology (FNAC) is 
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accurate, simple, rapid, inexpensive, well tolerated 
technique and with minimal complications for the patient. 
Fine needle aspiration cytology (FNAC) of suspected 
salivary gland lesions has now been accepted as an 
excellent, though challenging, primary method in 
preoperative diagnosis and management of patients. It has 
acquired an edge over incisional biopsy and frozen 
section5.FNAC provides information that informs two key 
decisions in patient management. First, FNAC 
differentiates between neoplastic and nonneoplastic 
lesions. Neoplastic lesions usually are managed 
surgically, whereas nonneoplastic lesions are managed 
conservatively. Second, in case of a neoplastic lesion, 
FNAC determines whether the lesion is malignant or 
benign, which inturn helps to determine the extent of 
surgery and whether the facial nerve can be spared during 
surgery6. But value of FNAC for diagnosis of salivary 
gland lesions is controversial because of low sensitivity, 
wide variation in reporting, and the common belief that 
most parotid masses require surgery. The aim of the 
present study was to evaluate the diagnostic accuracy of 
FNAC for salivary gland lesions. 
 
MATERIAL AND METHODS 
Present study was prospective, observational study 
conducted in the Department of Pathology, at a tertiary 
hospital. Study duration was from Jan 2016 to Dec 2018. 
Ethical committee approval was taken. Patients who 
underwent both cytological and histological studies for 

salivary gland swelling were included in this study. 
Patients with inconclusive cytology reports due to scanty, 
inadequate aspirate on FNAC were excluded from present 
study. Total 90 cases were included in this study, with 
cytohistological correlation. All patients were evaluated 
with detailed history, clinical examination, and relevant 
hematological and radiological investigations. Initial 
evaluation was done with FNAC. Fine needle aspiration 
cytology was performed from different sites of the 
salivary gland swelling without local anaesthesia. FNA 
air-dried smears were stained with Giemsa stain and wet 
smears fixed in 95% ethyl alcohol were stained with 
haematoxylin and eosin stain. Histological examination 
was done with paraffin embedded tissue sections obtained 
from salivary gland tissue and stained with haematoxylin 
and eosin (H and E). The overall diagnostic accuracy and 
the sensitivity and specificity were calculated with the 
help of statistical data by using the SPSS software. 
 
RESULTS 
The age of the patients with salivary gland lesions ranged 
from 18 to 76 years with a mean age of 46 years. The 
most affected age group was 41-50 years (28.89 %). 
22.22 % patients belonged to 31-40 years age group. 
14.44 %, 13.33 % and 10 % patients were from age group 
21-30 years, 51-60 years and 61-70 years respectively. 
From total 90 cases studied, 57 patients were male 
(63.33%) and 33 cases were females (36.67%). The male 
to female ratio was 1.73:1. 

 
Table 1: Patient distribution 

Age Group 
No of Patient 

Total Percentage 
Male Female 

< 20 3 2 5 5.56 
21-30 8 5 13 14.44 
31-40 14 6 20 22.22 
41-50 19 7 26 28.89 
51-60 6 6 12 13.33 
61-70 5 4 9 10 
71-80 2 3 5 5.56 
> 80 0 0 0 0 
Total 57 33 90 100 

We noted that most common lesions were non-neoplastic, accounting for 53.33% (48 patients), followed by 35.56% 
benign neoplastic lesions (32 patients) and 11.11% (10 patients) had malignant tumours. Ratio of benign to malignant 
tumours is 3.2:1.  
 

Table 2: Distribution of salivary gland lesions as cytology diagnosis 
Cytological diagnosis No. of patients Percentage (%) 

Non-neoplastic 48 53.33% 
Benign 32 35.56% 

Malignant 10 11.11% 
Most common benign tumour was pleomorphic adenoma (31.11%) and most common malignant tumour was 
mucoepidermoid carcinoma (6.67 %). 
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Table 3: FNAC report using Milan grading 
Diagnostic category No. of patients Percentage (%) 

I. Non-diagnostic 0 0 
II. Non-neoplastic 44 48.89 

III. Atypia of undetermined significance (AUS) 4 4.44 
IV. Neoplasm   

Neoplasm: Benign 28 31.11 
Neoplasm: Salivary gland neoplasm of uncertain malignant potential (SUMP) 4 4.44 

V. Suspicious for malignancy (SM) 3 3.33 
VI. Malignant 7 7.78 

 

Table 4: FNAC report 
Cytologic diagnosis No. of patients Percentage (%) 

Non-neoplastic lesions 
Chronic sialadenitis 29 32.22% 

Cystic lesions 10 11.11% 
Acute on chronic sialadenitis 6 6.67% 

Chronic granulomatous inflammation 3 3.33% 
Benign neoplasms 

Pleomorphic adenoma 28 31.11% 
Warthin’s tumour 4 4.44% 

Malignant lesions 
Mucoepidermoid carcinoma 6 6.67% 

Acinic cell carcinoma 2 2.22% 
Carcinoma-ex pleomorphic adenoma 1 1.11% 

Adenoid cystic carcinoma 1 1.11% 
The present study demonstrated sensitivity as 90.91% and specificity as 100 %. The positive and negative predictive 
value of salivary gland lesions by FNAC was 100 % and 96.87 % respectively.  
 

DISCUSSION 
FNAC has an important role in the preoperative diagnosis 
of salivary gland lesions. Cyto-diagnosis helps in 
formulating the treatment plan especially in recurrent and 
inoperable malignancies without undergoing open biopsy. 
The age and sex distribution of salivary gland lesions has 
been well established in literature with male 
preponderance. We noted maximum patients from age 
group 31-50 years (51.11%). The increased incidence of 
malignant neoplastic lesions in the late 40s and 50s with 
benign lesions affecting the late 30s and early 40s was 
noted in earlier studies. Our findings are consistent with 
them7,8. Increased incidence of benign neoplastic lesions 
as compared to malignant lesions was noted in this study. 
Ratio of benign and malignant tumours in our study was 
3.2:1. Vaishali et al 9 noted 4.9:1 ratio and Shilpa Gandhi 
et al10 noted 3.5:1 ratio of benign and malignant tumours 

in their study. Most lesions in the minor salivary glands 
were benign in nature, which is contrary to common 
belief; which could be attributed to the small sample size 
in the present study. In our study most common benign 
and malignant tumours were pleomorphic adenoma and 
mucoepidermoid carcinoma respectively. These findings 
are similar with other authors9, 10, 11. The American 
Society of Cytopathology and International Academy of 
Cytology recently proposed a tiered international 
classification scheme called the “Milan System for 
Reporting Salivary Gland Cytopathology” (MSRSGC), 
providing guide for clinical management according to 
ROM in different categories12,13. Table 5 The Milan 
system for Reporting Salivary Gland Cytopathology: 
Implied risk of malignancy and recommended clinical 
management

Table: 
Diagnostic category Risk of malignancy (%) Management 

I. Non-diagnostic 25 Clinical and radiologic correlation/repeat FNAC 
II. Non-neoplastic 10 Clinical follow-up and radiological correlation 

III. Atypia of undetermined significance (AUS) 20 Repeat FNAC or surgery 
IV. Neoplasm 

  

Neoplasm: Benign <5 Surgery or clinical follow-up 
Neoplasm: Salivary gland neoplasm of uncertain malignant 

potential (SUMP) 
35 Surgery 

V. Suspicious for malignancy (SM) 60 Surgery 
VI. Malignant 90 Surgery 
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MSRSGC is a newer system for reporting salivary gland 
lesions according to risk stratification with an objective to 
provide a better communication between clinicians and 
cytopathologists so as to improve overall patient 
management. It is an evidence based six tiered system, 
which provides risk of malignancy and clinical 
management strategies for each category.14,15 We noted 
risk of malignancy in our patients similar to that of given 
in above table. The present study noted sensitivity as 
90.91% and specificity as 100%. In one case false 
negative diagnosis was made on FNAC examination. A 
case of low grade mucoepidermoid carcinoma was 
initially diagnosed as pleomorphic adenoma on FNAC. 
Pleomorphic adenoma is a biphasic neoplasm and no two 
pleomorphic adenomas look alike. Epithelial metaplasia, 
mainly squamous and oncocytic, and significant cytologic 
atypia may at times be worrisome. Careful evaluation and 
follow up is needed in such patients. Different 
populations and studies had a wide variation in the 
sensitivity and specificity of FNAC for salivary gland 
swelling. Pastore et al. found a sensitivity and specificity 
of 83% and 93% respectively in their study with 357 
cases of salivary gland lesions16. Jain et al. revealed 
92.8% sensitivity and 93.9% specificity in a study 
involving 80 cases of salivary gland swellings, out of 
which 14 cases were of malignant salivary gland 
neoplasms.17 Kim et al. noted a diagnostic accuracy of 
FNAC to be 92% in differentiating malignant from 
benign salivary gland tumors18. Our findings are 
consistent with these studies. Other studies noted lower 
sensitivity and specificity values of FNAC for salivary 
gland lesions. Zerpa et al. in their study with 93 cases of 
parotid gland tumors, noted a sensitivity and specificity of 
57% and 95% respectively.19 Fakhry et al.20 evaluated 
249 parotid tumors, sensitivity and specificity to detect 
malignancy was assessed to be 80% and 89.5% 
respectively. They found 16 false positive results, among 
which warthin’s tumor and pleomorphic adenoma were 
most common, while false negative diagnosis was given 
in cases of lymphomas and mucoepidermoid carcinomas. 
The diagnostic accuracy for benign and malignant tumors 
was 16% and 44% respectively. 
 
CONCLUSION 
FNAC is simple, reliable, low cost, least harmful 
diagnostic procedure. FNAC is the best method for initial 
assessment of salivary gland lesions. Initial results give 
valuable information to the surgeon in preoperative 
diagnosis of various salivary gland lesions, which helps in 
planning of operative procedure and post-operative 
management. MSRSGC is a recent method for 
classification of salivary gland cytology into six 
categories. Inspite of the heterogeneity and morphological 

overlap between the various salivary gland lesions, this 
system will surely help in assessing the risk of 
malignancy and deciding on the treatment modality. 
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Abstract Background: Anemia is a condition that occurs when the blood hemoglobin (Hb) concentration falls below the lower 
limit of the normal reference interval stated for the age, sex, race, and altitude of a particular person. Iron deficiency, 
vitamin B12 and folic acid deficiency, malaria, hookworm infestations, schistosomiasis, renal diseases and other chronic 
infections are the common causes of anemia. The aim of the present study was to determine the correlation between red 
cell indices and type of anaemia on peripheral blood smear. Material And Methods: This prospective, observative study 
was carried out in the Department of Pathology, at a tertiary care hospital. Patients above 18 years of age, with 
hemoglobin concentration for the diagnosis of anaemia according to World Health Organization were included in the 
study. Results: After applying the inclusion and exclusion criteria, a total of 260 patients were included in the present 
study. Most common age group was between 19-30 years and most common type was moderate anaemia (8-11 g/dl). 
Males constituted around 38 % while females were 62 %. Male to female ratio was 1:1.6. On peripheral blood smear 
most common type of anemia was microcytic hypochromic type, which was seen in 157 patients. MCV corresponded to 
the peripheral blood smear findings in 132 patients and Red cell distribution width (RDW) corresponded to the peripheral 
blood smear findings in 211 patients. Conclusion: Red cell parameters and peripheral blood smear plays an essential role 
in the differential diagnosis of anaemia and in its treatment. Microscopic examination of peripheral blood smear samples 
is as important as automatic hemogram. 
Key Words: Anaemia, RBC indices, MCV, MCHC, MCH, peripheral smear examination, 
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INTRODUCTION 
Anaemia is a condition that occurs when the blood 
hemoglobin (Hb) concentration of a person is below the 
lower limit of the normal reference interval stated for his 
/her age, sex, race, and altitude. The World Health 
Organization defines anaemia as hemoglobin level less 
than 13g/dl in adult males and less than 12 g/dl in adult 
females and less than 11g/dl in pregnant females1. Iron 

deficiency, vitamin B12 and folic acid deficiency, 
malaria, hookworm infestations, schistosomiasis, renal 
diseases and other chronic infections are common causes 
of anaemia. Nutritional anaemia is a worldwide problem 
and its prevalence is highest in developing countries2. 
Peripheral blood smear examination and hemogram 
are common routine hematological investigations 
done in laboratories, yielding significant results. RBC 
indices are calculated parameters that are part of an 
automated blood count report. They provide 
important guidelines for the diagnosis and 
classification of anemia and also in monitoring the 
treatment.3 Automated hematology cell counters have 
the advantages of improved accuracy and precision, 
have decreased subjective errors and are safe in 
handling blood specimen. 
RBC indices include: 
1. Mean cell (or corpuscular) volume (MCV) refers to 

the average size of the RBCs. Reference interval for 
adults is typically 80 - 100 femtoliters (fL). 
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2. Mean cell hemoglobin (MCH) refers to the average 
weight of hemoglobin in the RBCs. The reference 
interval for adults is typically 26 – 32 picograms 
(pg). 

3. Mean cell hemoglobin concentration (MCHC) refers 
to the average concentration of hemoglobin in the 
RBCs. Reference interval for adults is typically 32 - 
36 g/dL. 

The study of RBC indices is an effective method for the 
quantitative assessment of RBC. Since MCHC is 
independent of RBC count and size, it is considered to be 
of greater clinical significance as compared to the other 
red cell indices. Along with peripheral blood smear 
examination (PBS), it allows a broad differential 
diagnostic impression that provides directions for further 
specific investigations4. Anemia is an important cause of 
morbidity and mortality in all age groups. Considering the 
high prevalence of anaemia all over the world and 
especially the high burden it carries in developing 
countries like India, the present study was done to 
determine the correlation between red cell indices and the 
type of anemia on the peripheral blood smear. 
 
MATERIAL AND METHODS  
Present study was a prospective, observational type 
carried out in the Department of Pathology, at a tertiary 
care hospital, for a period of six months. Study approval 
was taken from institutional ethics committee. Written 
informed consent for participation in the study was 
obtained from patients. Study samples were collected 
from both inpatient and outpatient departments. 
Inclusion criteria 
Patients aged more than 18 years, with a low hemoglobin 
concentration as per the World Health Organization 
guidelines were included in the study.  
Exclusion criteria 
Patients aged less than 18 years, pregnant females and 
patients with chronic illness (heart diseases and kidney 
diseases) were excluded from the study. 2 ml samples 
were collected from the patients in Ethylene diamine tetra 
acetic acid (EDTA) tubes. Samples were processed for 
CBC in cell counter. The cell counter generated 
parameters: mainly red blood cell (RBC) indices (MCV, 
MCHC, and MCH), RDW (Red cell distribution width) 
and platelet counts were analyzed. Peripheral Smears 
were prepared from the same samples and were stained 
by standard protocol with Leishman stain. After 
preparation, each peripheral smear was examined by a 
single faculty from the department, for the morphological 
abnormalities associated with different types of anemia 
and the results were noted. The results obtained by 
peripheral smear examination and the cell counter 

generated parameters were correlated.Statistical analysis 
was done using descriptive statistics. 
 
RESULTS 
After applying the inclusion and exclusion criteria, a total 
of 260 patients were included in the study. For the 
assessment of severity, anemia is classified based on the 
hemoglobin value into mild (11 g/dL to normal), 
moderate (8 g/dL to 11 g/dL), and severe (less than 8 
g/dL) types in adult males and adult non pregnant 
females1. In this study, the most common age group 
affected was 19-30 years and the most common type was 
moderate anaemia (8-11 g/dl). 
 

Table 1: Age wise distribution of grading of anaemia 
Age (yrs.) Mild Moderate Severe Total Percentage (%) 

19-30 31 68 23 122 47% 
31-40 19 28 11 58 22% 
41-50 15 11 8 34 13% 
51-60 13 9 3 25 10% 
>60 11 8 2 21 8% 

Total 89 124 47 260  

Males affected were 38 % while females were 62 %. 
Male to female ratio was 1:1.6. 

 

Table 2: Gender distribution and Grading of anaemia 
Anaemia severity Males (%) Females (%) Total 

Mild 37 (38%) 52 (32%) 89 
Moderate 45 (46%) 79 (49%) 124 

Severe 16 (16%) 31 (19%) 47 
Total 98 (38%) 162 (62%) 260 

On peripheral blood smear, the most common 
morphological type was microcytic hypochromic anemia, 
seen in 157 patients. 
 

Table 3: Morphology of RBC 
Types Male (%) Female (%) Total 

Microcytic hypochromic 61 (62%) 96 (59%) 157 
Normocytic normochromic 27 (28%) 55 (34%) 82 
Normocytic hypochromic 7 (7%) 10 (6%) 17 
Microcytic normochromic 2 (2%) 1 (1%) 3 
Macrocytic normochromic 1 (1%) 0 1 

Total 98 162 260 
MCV was corresponding to peripheral blood smear 
findings in 132 patients. 
 

Table 4: Mean Corpuscular Volume (MCV) vs distribution of type 
of anaemia 

Types Normal Low High Total 
Microcytic hypochromic 25 126 6 157 

Normocytic normochromic 68 5 9 82 
Normocytic hypochromic 0 0 17 17 
Microcytic normochromic 2 1 0 3 
Macrocytic normochromic 1 0 0 1 

Total 96 132 32 260 
Red cell distribution width (RDW) was corresponding to 
peripheral blood smear findings in 211 patients. 
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Table 5: Red cell Distribution Width (RDW) vs distribution of type 
of anaemia 

Types Normal Low High Total 
Microcytic hypochromic 6 3 148 157 

Normocytic normochromic 25 15 42 82 
Normocytic hypochromic 0 0 17 17 
Microcytic normochromic 0 0 3 3 
Macrocytic normochromic 0 0 1 1 

Total 31 18 211 260 

 
DISCUSSION 
The cases having anaemia were classified by peripheral 
blood smear examination into five major groups as 
microcytic hypochromic, normocytic normochromic, 
normocytic hypochromic, microcytic normochromic, 
macrocytic normochromic. Morphological classification 
of anaemia shows three types of anaemia. The most 
common type is microcytic hypochromic anaemia which 
shows reduced MCV (mean corpuscular volume) <80 fl 
and reduced MCHC (mean corpuscular hemoglobin 
concentration) <32 gm/dl. Normocytic normochromic 
anaemia has normal MCV (82- 100 fl) and macrocytic 
anaemia has MCV >100 fl and normal MCHC5,6. In our 
study, anemia was more prevalent among females (62%) 
than males (38%). Studies done in different parts of India 
showed similar finding with more prevalence of anemia 
in the adults among females.7, 8, 9. In our study, the most 
common type was microcytic hypochromic anaemia. 
Several studies had shown that microcytic hypochromic 
anaemia was common and etiology was suggestive of 
iron deficiency.7, 8, 10. We had only 1 case of macrocytic 
anaemia. Macrocytic anaemia is common among older 
adults and comprises almost 14% of all anaemia cases11. 
Macrocytosis is most commonly associated with vitamin 
B12, folic acid deficiency followed by alcoholism and 
liver disease11. Choudhary et al12 showed that most of the 
cases of anaemia showed abnormal red cell distribution 
width (RDW). There was increase in RDW level with 
microcytic anaemia. We also noted similar findings in our 
study. Since iron deficiency anaemia is the most common 
type of anaemia, RDW can be used as an effective tool 
for the diagnosis. RDW determination had high 
sensitivity and specificity for early diagnosis of 
microcytic (iron deficiency) anaemia. RDW is usually not 
done as a part of CBC in developing countries. The use of 
RDW can be promoted for early detection and starting 
treatment of iron deficiency anaemia12. In iron deficiency 
(ID), a normocytic normochromic anaemia along with 
anisocytosis precedes the development of anisochromia, 
hypochromia and microcytosis. Using automated full 
blood counters, the earliest evidence of iron deficiency is 
an increase in the red cell distribution width (RDW). This 
is an indicative of anisocytosis which precedes anaemia. 
Thalassemia trait is considered to be an important 

differential diagnosis of iron deficiency anaemia. The 
RDW is usually elevated in iron deficiency anemia, but is 
often normal in thalassemia trait. The poor bioavailability 
of nonheme iron present in plant-based local diets like 
rice, pulses and vegetables that are high in phytic acid and 
fiber, could inhibit iron absorption. It is likely to be an 
important factor in the development of anaemia and iron 
deficiency13. The benefit of manual scan of peripheral 
smears is to detect clinically significant morphological 
abnormalities (like pencil cells, sickle cells, tear drop 
cells, schistocytes etc.) that are not quantifiable by the 
automated cell counters. The results of hematology 
analyzer should be validated with manual scan of 
peripheral blood smear and both the results must be 
correlated. It is important to understand the underlying 
pathophysiology of the disorder affecting red cell 
production and destruction. This can be effectively done 
with critical and careful evaluation of clinical findings 
and investigations. Simple and common investigations 
like peripheral blood smear and hemogram can definitely 
provide initial guidance for further workup. 

 
CONCLUSION 
Red cell parameters and peripheral blood smear play an 
essential role in the differential diagnosis of anaemia and 
in its treatment. Microscopic examination of peripheral 
blood smear samples is as important as automated 
hemogram. 
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