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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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Abstract

Introduction: Traditional models of breast cancer development are based on morphological studies and
suggest the transition from a normal epithelial cell via hyperplasia and atypical hyperplasia to ductal
carcinoma in situ. The risk for carcinoma increased with the rate of proliferation and atypia in breast biopsies.
Methodology: In this study, collection of family history and interrogation with the patient forms an integral
part. This was done by direct communication with the patient at the Pathology and Surgery departments,
collection of details from the radiotherapy department records and by collecting filled up proforma from the
patients by post. Results: It is clearly seen that nearly 78% of the tumours belonged to the higher grade –Grade
2 and 3, whereas low-grade tumours constituted only 22%.Conclusion: The lymph node positivity is a strong
indication to make the public aware of this disease and to intensify the screening and surveillance programmes

Keywords: Breast Carcinoma; Clinical Profile; Pathological Profile.

Introduction

Breast cancer is one of the leading causes of cancer
deaths worldwide. It accounts for 23% of all
carcinomas in women and 14.1% of female cancer
deaths. Incidence rates have continued to increase
world wide, with an overall increase of 0.5% since
1990 [1]. Changes in the incidence rates are greatest in
the developing countries.

In India an average of 80,000 women are diagnosed
with carcinoma breast and 40,000 die every year, of
this disease [2]. Although it is currently the second most
common carcinoma among Indian women (19%), after
carcinoma cervix (30%), in the urban registries like
Delhi, and Bombay, carcinoma breast has overtaken
carcinoma cervix in frequency. These data not only
demonstrate the current health problem associated with
carcinona breast in the Indian population, but also
indicate that socioeconomic trends will lead to rapid
increase in its distribution to the overall health burden.

The frequency of this disease has prompted an
invasive study of the risk factors involved and the
morphological spectrum of the disease, so as to gain
clues to its etiology as well as to identify modifiable
risk factors that would be helpful for prevention
strategies.

Traditional models of breast cancer development
are based on morphological studies and suggest the
transition from a normal epithelial cell via hyperplasia
and atypical hyperplasia to ductal carcinoma in situ.
The risk for carcinoma increased with the rate of
proliferation and atypia in breast biopsies. But the
only intraductal proliferation that can be considered
as an obligate precursor to every breast cancer is
carcinoma in situ [3,4]. This does not imply that very
in situ case will progress to invasive cancer. There is
no direct evidence that epithelial hyperplasia and
atypical hyperplasia are precursors to carcinoma
neither from histopathological nor epidemiological or
molecular biological studies.

Methodology

Study was done on the mastectomy specimens
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received in the histopathology division of Department
of Pathology, MCH, during the study period.

In this study, collection of family history and
interrogation with the patient forms an integral part.
This was done by direct communication with the
patient at the Pathology and Surgery departments,
collection of details from the radiotherapy department
records and by collecting filled up proforma from the
patients by post. A detailed family history was
collected with a standard proforma.

Only mastectomy specimens were included in the

Table 1: Age distribution

 Table 2: Morphological Sub typing

Table 3: Classification according to grade

Table 4: Tumour Size

study. They were fixed in 10% formalin. Sections were
obtained from the tumour proper nipple& areola,
adjacent areas of the tumour, surgical margins and
lymph nodes. The sections are stained with
Haematoxylin and   Eosin. These   were   studied in
detail under light microscope. Pathological
interpretation of the specimen was done as to the
tumour size histological type and grade, presence of
DCIS, associated fibrocystic disease, skin involvement,
involvement of surgical margins   and lymph node
status.

Results

Table 5: Other associated features

Age Cases % 

< 20 years 0 0 
20-30 4 3 
31-40 19 13 
41-50 58 40 
51-60 42 29 

>60 yrs 22 15 

Histology Type No. of cases 

Infiltrating duct  Carcinoma (NOS)  136 
Lobular Carcinoma 1 

Medullary  Carcinoma 2 
Mucinous   Carcinoma 1 
Squamous   Carcinoma 1 
Metaplastic  Carcinoma 4 

Grade No. of Cases % 

Grade 1 32    22 
Grade 2 67      46 
Grade 3 46      32 

Tumour size No. of Cases % 

< 2 cm 5    4 
2 to 5 cm 118      81 

More than 5 22    15 

Features No. of cases 
Ductal Carcinoma in situ 

Grade 1 
Grade 2 
Grade 3 

 

 
11 
6 

15 

           Total 32 (22%) 

     Fibrocystic disease of Breast 
Without atypia 

With atypia 

 
16 
2 

          Total 18 (12%) 

Paget’s Disease 5 

Lymph node metastasis 64 (45%) 
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Discussion

The maximum number of cases is in the 41 – 50 age
group - 40%.  29% of the tumours were in the 51 -60age
group, 16% in the below 40 age group and 15% above
60 years. Statistical data for the previous 5 years of
this department clearly shows that there is a steady
increase in the incidence of breast cancer every year. It
also appears that there is a shift in the age composition
of these patients from >50 age group, to < 50 age group.
The number of cases in the above 60-age group is
declining. These findings show that the pattern of age
distribution reaches maximum in the 4th and 5th

decades and remains constant or declines thereafter.
There are two reasons for such a pattern.

The first and foremost is the acceptance of the newer
screening measures by the general public. The young
females are aware of the importance of early detection.
They do self-palpation and seek medical advice as
soon as they detect a lump. The triple assessment
method – clinical examination, mammography and
FNAC, provides rapid diagnosis without invasive
procedures. The second reason is the difference in pre
and postmenopausal hormonal status. Estrogen
induces proliferation of the ductal epithelium. Both
endogenous and exogenous estrogen excess can result
in carcinoma. After menopause, there is a quick fall in
the estrogen level. This may reduce the cancer risk in
postmenopausal women.

The Histological Classification

The largest single group was Invasive Ductal
Carcinoma (NOS), which constituted 94% of the study
group. This is comparable to the findings in other
studies.  Many of the subtypes like tubular carcinoma,
papillary carcinoma etc was not seen in this study.
There were 4 cases of metaplastic carcinoma. This
constituted a considerably larger group (3%) when
compared to other studies [5,6].

Histological classification has prognostic
significance. IDC variants like tubular carcinoma,
mucinous carcinoma, medullary carcinoma, secretory
carcinoma and papillary carcinoma has good
prognosis. It has been proved recently that the
production of gel forming secretory mucins like MUC-
2 and MUC-6 is responsible for the better prognosis of
mucinous carcinoma [7]. This mucin acts as a barrier
against cancerous extension.

The Grade of the Tumours

Grading was done following the Modified Bloom

Richardson method, taking into account tubule
formation, nuclear pleomorphism and mitotic counts.

It is clearly seen that nearly 78% of the tumours
belonged to the higher grade –Grade 2 and 3, whereas
low-grade tumours constituted only 22%. This data is
clearly significant because grading is a powerful
prognostic information and most of the studies so far
done have shown a significant association between
grade of the tumour and patient survival [8]. Survival
worsens with increasing grade.

Classification Based on Tumour Size

Size of the tumour is an easily measurable, strong
predictor of tumour dissemination and prognosis. It
is also a criterion for the classification of ‘Minimal
breast carcinomas’ which includes all in situ
carcinomas irrespective of the size and all invasive
carcinomas less than or equal to 1 cm in diameter.
These patients have 75% 10-year survival rate in node
negative cases [9,10].

In the present study, tumour size of majority of
patients was between 2-5 cm (81%). While in 4% of the
patients the tumour size was <2 cm, only 15% of the
patients had tumour size more than 5 cm. This shows
that most of the lesions are detected before they attain
very large size. Patient has a considerable survival
advantage, if the tumour is diagnosed before attaining
a large size.

Lymph Node Metastasis

45% of the tumours of this study group were node
positive. Lymph node metastasis is the single most
important prognostic parameter.

The presence of lymph node metastasis alters the
stage of the disease irrespective of the tumour size.
The 10-year survival rate of node negative patients is
around 70%. This falls to 25 -30% in node positive
cases11,12. Small node negative tumours can be cured
by less vigorous treatment.

 In this study majority of the patients have a
favorable tumoursize. But irrespective of that, the high
percentage of lymph node positivity places them in
the higher stage, poor prognostic group.

Associated Proliferative Lesions

In this study, 22% of the cases showed associated
DCIS and The opinion regarding considering in situ
lesions, as prognostic factors are variable. Some studies
say that prominent DCIS around an invasive tumour
conveys a better prognosis [15,16]. In the modern era,
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breast conservation surgeries are getting more
popularity. So, the detection of in situ lesions in the
resected margins of wide excision specimens
determines the recurrence rates. Fibrocystic disease,
which is considered as a forerunner of malignancy,
was present in only 12% of the patients in the present
study group.

Early Onset Carcinoma Breast Cases

Age Group

The age limit below which a carcinoma should be
called as an early onset carcinoma varies in different
studies. It has not been clearly defined till now. In a
study by SunitaSaxenaet al [17], all cases less than or
equal to 40 years is taken as early onset cases.

In this study, all cases less than or equal to 40 years
are included in the early onset category. 16% of the
cases were of early onset type. The youngest age
detected was 25 years. The mean age calculated is 35
years. Sunita Saxena [17] et al got 59% of the cases in
their study group, as early onset type. When compared
to that, the percentage of early onset carcinoma cases
in our population is low. Geographic risk factors may
alter the epidemiology of carcinoma breast cases in
different parts of the country.

The Histological Characteristics

All the 23 cases were histological invasive ductal
carcinoma (NOS) type. Other variants like medullary
carcinoma, secretory carcinoma which are usually
described in younger age group, were not identified
in this study. No significant difference in histological
patterns is described between early onset carcinomas
and those in older age group. IDC (NOS) is the most
common type described in both groups.

Majority of the cases were in the grade 2 category.
This observation is similar to that seen in the older
age group.

Associated in situ carcinoma is seen in 56% of the
cases. Majority are high grade DCIS. According to
Claus EB et al [18], an inverse relation is seen between
the age of onset and carcinoma in situ risk. He found
out that, those cases < 49 years of age had 2.1 times
risk than controls. Cases older than 49 years had 1.5
times the risk of controls. In this study, the association
of more cases with high grade DCIS, may be the result
of progression from florid epitheliosis through in situ
carcinoma into invasive carcinoma.

Histologically all the 5 cases were invasive duct
carcinomas (NOS) type. It is the most common
histological type described in all forms of hereditary

case [19]. A higher percentage of medullary carcinomas
are also described. But no other histologic type was
seen in this study. According to HannealinaErolaet al
[20], the distinct pathologic features of hereditary
carcinomas are found only in patients less than 50
years of age. These distinct pathologic features are
high incidence of medullary carcinomas, high-grade
tumours, ER/PR negativity and p 53 mutations.

2 cases showed in situ carcinomas (grade 1 and 2)
and in 2 cases fibrocystic disease was present. The
results vary in different studies. In the pre BRCA era
[21], a higher prevalence of proliferative lesions (35%)
was reported in hereditary cases. According to Claus
EB, the family history of breast cancer is an important
risk factor for carcinoma in situ. Cases with DCIS or
LCIS are more likely to have a history of breast cancer
in first degree relative.

Recent studies suggest that familial breast cancer
is associated with a different set of initiating events
when compared to sporadic carcinomas. A lower
prevalence of precursor lesions is seen hereditary
cancers [22]. This is due to the acceleration of
tumourigenesis in these cases. The environmental
carcinogenesis step is bypassed and there is a quick
progression of tumour cells through a low-grade phase
into a higher grade.

Conclusion

• Comparatively younger age group females are
also affected by this disease with much frequency
than previous years.

• Nearly half of the study group has lymph node
positivity at the time of diagnosis.
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Abstract

Introduction: Influenza-like illness (ILI) is defined by the CDC as fever (temperature 100°F or 37.8°C) and
either cough or sore throat in the absence of another known cause. Methodology: The patients with clinical
features of Influenza like illness were enrolled. A complete clinical examination was carried out and relevant
investigations done and documented in the proforma. Results: Fever was the most common symptom and was
seen in all cases (100%), followed by cough (94.3), sore throat (74.3%), nasal catarrh (22.9%), difficulty in
breathing (8.6%), vomiting (11.4%), diarrhea( 2.8%). Conclusion: The clinical manifestations of influenza A
H1N1 virus infection range from self- limited uncomplicated subfebrile respiratory illness to severe and even
fatal respiratory disease and extrapulmonary disease. Gastrointestinal symptoms include vomiting, diarrhea
and abdominal pain.

Keywords: Influenza; Laboratory Profile; Clinical Manfestations.

Introduction

The first case of the flu in India was found on the
Hyderabad airport on 13th May 2009.As of 24th may
2010, 10193 cases of swine flu have been confirmed
with 1035 deaths [1].

In India the state of Maharashtra is the worst
affected followed by Karnataka. As of 8th august 2010
in Karnataka a total of 2899 confirmed cases and 198
deaths have been reported. It is difficult to estimate
precisely the number of people infected by the H1N1
viruses as many may not have developed symptoms
while others with mild illness may not have sought
medical care [2].

Influenza-like illness (ILI) is defined by the CDC as
fever (temperature 100°F or 37.8°C) and either cough
or sore throat in the absence of another known cause.
A confirmed case of 2009 H1N1 infection is defined
by ILI with positive test results for the 2009 H1N1
virus by either realtime reverse transcriptase

polymerase chain reaction (rRT- PCR)or viral culture.
A probable case is ILI with positive influenza A test
results but negative results for seasonal H1 and H3 by
rRT-PCR. A suspected case does not meet either
definition but is either a person younger than 65 years
hospitalized for ILI or a person of any age with ILI
and an epidemiological link to a confirmed or probable
case within 7 days of illness onset [3].

Laboratory findings at presentation in patients with
severe disease typically include normal or low-normal
leukocyte counts with lymphocytopenia and
elevations in levels of serum aminotransferases, lactate
dehydrogenase, creatinekinase, andcreatinine.
Myositis and rhabdomyolysis have occurred in severe
cases. A poor prognosis is associated with increased
levels of creatine kinase, creatinine, and perhaps
lactate dehydrogenase, as well as with the presence of
thrombocytopenia and metabolic acidosis [4].

Methodology

The patients with clinical features of Influenza like
illness were enrolled. A complete clinical examination
was carried out and relevant investigations done and
documented in the proforma.

A Study on Laboratory Profile of Patients with Viral
Illness (Influenza Like)

Indian Journal of Pathology: Research and Practice
Volume 5 Number 3, September - December 2016

DOI: http://dx.doi.org/10.21088/ijprp.2278.148X.5316.21



366

Indian Journal of Pathology: Research and Practice / Volume 5 Number 3 / September - December 2016

Inclusion Criteria

Proved cases of influenza A H1N1 and negative
cases, where no other specific diagnoses were clinched.

Exclusion Criteria

All other Influenza like illness patients where
specific diagnosis other than influenza A H1N1 was
clinched were excluded from the study group.

Results

Age of the patients ranged from 1month to 75 years

and majority of the caseswere in the age range of 16-
30yrs. Mean age was 32.72yrs.

Fever was the most common symptom and was seen
in all cases (100%), followed by cough (94.3),sore
throat(74.3%), nasal catarrh (22.9%),difficulty in
breathing (8.6%), vomiting (11.4%), diarrhea( 2.8%).
The clinical manifestations favour the diagnosis of
influenza A H1N1 but the rRT- PCR was negative for
H1N1 in these cases.

Hematocrit values ranged from 17.1% to 43.3%.
Majority of the patients had their hematocrit in the
range of 36-42 %. The mean hematocrit value was
40.65%.

Table 1: Age wise distribution of negative cases

Age range in yrs Number of cases Percentage of cases 

1-15 06 17.1 
16-30 13 37.1 
31-45 08 22.9 
46-60 06 17.1 
61-75 02 5.8 
total 35 100 

Table 3: Haematocrit values of negative cases(36%-50%)

Symptom Number of cases Percentage 

Fever 35 100 
Cough 33 94.3 

Sore throat 26 74.3 
Nasal catarrh 8 22.9 

Difficulty in breathing 3 8.6 
Vomiting 4 11.4 
Diarrhea 1 2.8 

HCT Number of cases Percentage 

<24 1 2.9 
24-30 1 2.9 
30-36 6 17.1 
36-42 21 60 
42-48 6 17.1 
Total 35 100 

TLC(10³/cumm) Number of cases Percentage 

<4 4 11.4 
4-8 15 42.9 
8-12 9 25.7 

12-16 4 11.4 
16-20 3 8.6 
Total 35 100 

Table 2: Clinical features of negative case

Table 4: Total Leucocyte count values of negative cases(4-11 ×10³/mm3)

Mean Corpuscular Volume (78-98fl)

MCV values ranged from 68fl-92fl. Mean value of
MCV was 84.14 fl. Majority of patients had MCV
within normal range.

Mean Corpuscular Hemoglobin(27-32pg)

MCH values ranged from 24.2 pg-32.6 pg. Mean
value of MCH was 27.86 pg. Majority of cases had
values within normal range.
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Mean Corpuscular Hemoglobin Concentration (32-36
g/dl)

MCHC values ranged from 28.2-35.8 g/dl. Mean
value was 32.2g/dl. Majority of cases had values
within normal range.

Red Blood Cell Count

The  RBC  count  ranged  from  1.5-  6.2  x10v /
mm³.Normal  value  (3.80-5.8 x10v /mm³). Mean value
was 4.69x10v /mm³.

Red Cell Distribution Width

The RDW ranged from 10.9-14.9%. Normal
values(10.0 – 15.0%). Mean value was 13.04%

Total Leucocyte count ranged from 2.6 ×103 to 19.8
×10³/ mm3. Majority of the patients had their count in
the range of 4×10³ -8 ×10³/mm3. Mean leucocyte count
was 8.58 ×10³/mm3. Referring to the normal values
for the age, 4 cases had leucopenia and 8 cases had
leucocytosis.

Lymphocyte percentage ranged from 6.2%-42.8%.
Mean lymphocyte percentage was 25.73%

Table 5: Relative Lymphocyte count values in negative cases(20-45%)

Lymphocyte Number of cases Percentage 

<1 8 22.9 
1-2 8 22.9 
2-3 12 34.2 
>3 7 20 

Total 35 100 

Platelet Number of cases Percentage 

<150 2 5.7 
150-250 29 82.9 
250-350 2 5.7 

>350 2 5.7 
Total 65 100 

Study Age range No of cases Percentage 

Zarogoulidis P et Al5 n =60 16-86 27 45 

Present n=100 study .08-75 35 35 

Study Mean Hemoglobin value (g/dl) 

Chan WL et al6(2011) 13.7 
Present study 12.6 

Table 6: Absolute Lymphocyte count values of negative cases(1-3.5×10³/mm3)

Table 7: Platelet count values of negative cases(150-450 ×10³/cumm)

Table 8: Age comparison study of negative cases

Table 9: Comparison of Hemoglobin values of negative cases

Lymphocyte % Number of cases Percentage 

<20 6 17.1 
20-30 18 51.4 
30-40 10 28.6 
>40 1 2.9 

Total 35 100 

Study Mean TLC (× 10³/ mm³) 

Chan WL et al6(2011) 7.2 
Zargoulidis et al5(2011) 12.8 

Present study 8.6 

Study Mean platelet count(10³/dl) 

Chan WL et al6(2011) 207 
Present study 197.9 

Table 10: Comparison of Total leucocyte count of negative cases

Table 11: Platelet comparative study of negative cases
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Lymphocyte count ranged from 0.4×10³-7.2×10³/
mm3. Mean lymphocyte percentage was 2.24×10³/
mm3. With reference to normal values for the age 8
cases had lymphopenia.

Relative Granulocyte Count

Granulocyte percentage ranged from 53%-91.3%.
Normal values 40-70%. Mean granulocyte percentage
was 69.3%

Absolute Granulocyte Count

Granulocyte count ranged from 1.8×10³-14.1×10³/
mm3.Normal values 1.5-7.0×10³/mm3. Mean
granulocyte count was 5.92×10³/mm3.

Relative Monocyte Count

Monocyte percentage ranged from 2-10.4%. Normal
values 2-10%.Mean monocyte percentage was 4.6%

Absolute Monocyte Count

Monocyte count ranged from 0.1-1.7×10³/mm3.
Normal values 0.2-1.0×10³/mm3. Mean monocyte
count was 0.58×10³/mm3.

Liver function tests were done in 4 cases. All cases
had their bilirubin and protein levels within normal
range. One case had elevated SGOT levels, and one
case had elevated ALP levels.

Serum electrolytes like serum sodium and serum
potassium were done in 3 cases. No abnormalities
seen.

Discussion

In a study done by Zargoulidiset al [5] 27 cases
were Influenza A H1N1 negative and the age range of
the cases was 16yrs to 86 yrs

In our study 35 cases were Influenza A H1N1
negative and the age range was 8 months to 75 yrs.

In our study mean hemoglobin value was 12.6g/dl
when compared to 13.7g/dl in study done by Chan et
al [6] in Singapore.

The mean leucocyte count in our study was 8.6 ×
10³/ mm³, similarly the mean leucocyte count in a
study done by Chan et al [7] was within normal range
7.2× 10³/ mm³ but the mean leucocyte count in a study
done by Zargoulidis et al8 was slightly elevated 12.8×
10³/ mm.

Comparison of Absolute Lymphocyte Count

In our study 22.9% had lymphopenia while 16%
cases had lymphopenia in a study done at Singapore
by Onget al [7].

In our study the mean platelet count was 197.8
×10³/dl when compared to 207×10³/dl in study done
by Chan et al [6] Thrombocytopenia was seen in 2
cases in our study.

Conclusion

Influenza A/ H1N1, like seasonal influenza, is
more likely to cause serious illness in individuals at
risk with underlying chronic illness or in those who
are in the paediatric age group or pregnant women.
Public health efforts should focus on providing
appropriate support and preventive services,
including vaccination, to these groups.
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