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Abstract- The occurrence of multiple distinct tumors in major salivary glands is quite rare. 
Although the most common tumor with bilateral synchronous or metachronous development is 
Warthin's tumor, on rare occasions, pleomorphic adenomas have been diagnosed 
simultaneously as well. In this paper, we present the case of a 46-year-old man with bilateral 
metachronous pleomorphic adenoma of the parotid gland.    
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46-Year-Old Man with Bilateral Metachronous 
Pleomorphic Adenoma of the Parotid Gland 

Mansour Moghimi α, Seyyed Ali Musavi σ, Zahra Sarafraz ρ & Mohammad Hossein Azaraein Ѡ

Abstract- The occurrence of multiple distinct tumors in major 
salivary glands is quite rare. Although the most common tumor 
with bilateral synchronous or metachronous development is 
Warthin's tumor, on rare occasions, pleomorphic adenomas 
have been diagnosed simultaneously as well. In this paper, we 
present the case of a 46-year-old man with bilateral 
metachronous pleomorphic adenoma of the parotid gland. 
Keywords: pleomorphic adenoma, bilateral, metachr-
onous, parotid gland. 

I. Introduction 

The occurrence of multiple distinct tumors in 
major salivary glands is quite rare. Pleomorphic 
adenoma is the most common benign neoplasm of the 
parotid gland. However, bilateral synchronous 
pleomorphic adenomas occur infrequently, accounting 
for less than 0.2% of all parotid gland tumors (1). 
Bilateral synchronous or metachronous neoplasms of 
the parotid gland are rarely encountered in clinical 
practice. The most common bilateral tumor is Warthin’s 
tumor, with a reported incidence of 5–14%, followed by 
pleomorphic adenoma (2.3). Histologically, they are 
divided into unifocal or multifocal lesions. Even if it might 
be very difficult to establish, they also can be 
distinguished as synchronous or metachronous tumors 

regarding the time of their detection (3). In this paper, 
we present a 46-year-old man with bilateral 
metachronous pleomorphic adenoma of the parotid 
gland, which was unique in the duration of the disease 
and the size of the mass. 

II. Case Presentation 

a) Clinical presentation 
A 46-year-old man with a slow growing mass in 

the left parotid that was first diagnosed five years ago 
and small-sized mass in the right parotid that was 
diagnosed one year ago (bilateral metachronous 
neoplasm of the parotid gland). 

In palpation and bimanual examination, the 
mass in the left parotid gland was approximately 5 x 6 
cm, and it was firm and mobile without any tenderness 
or erythema. The facial nerve was intact (Figure 1). The 
mass in the right parotid gland was 3 x 2 cm, and it was 
firm and mobile without any inflammation. The overlying 
skin of mass was normal and the facial nerve had good 
function. 

There was no weight loss, sweating, or fever. 
The patient did not complain of odynophagia or 
disphagia. There was no bulging in the oral cavity. 
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Figure1

 

: Left side parotid Mass
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b)
 

Past History
 The patient had no past history of cancer or 

infectious diseases.
 c)

 
Imaging

 An axial CT scan showed the well-defined 
border of the mass in the left parotid gland with a size of 

67 x 58 mm. It had solid and cystic foci with 
heterogeneous enhancement without any extension to 
stylomastoid and parapharyngeal space. On the right 
side, he had a well-defined, solid border mass in the 
right parotid with the size of 32 x 22 mm (Figure2). 

 Figure
 
2
 
: Bilateral Parotid mass in patients, axial CT scan

d)
 

Histopathology and laboratory tests
 In cases of a bilateral parotid mass, systemic 

diseases, such as HIV, Sarcoidosis and Sjogren, should 
be ruled out.

 Serologic tests for Sjogren syndrome, 
tuberculosis, cytomegalovirus, human immunod-
eficiency virus, and Ebstein-Barr virus were negative.

 
FNA (fine needle aspiration) smears of right and 

left parotid masses showed several isolated sheets, 
acini of bland epithelial cells merging with the fibrillar 
and amorphous myxoid matrix and some bare nuclei 
that suggested a mixed tumor of the salivary gland 
(Figure 3).

 

Permanent Pathology revealed a 7 x 5 x 5-cm 
mass with a creamy color and a nodular surface in the 
left parotid gland and a 3 x 3x 2-cm firm mass with a 
grayish color in the right parotid gland

 

Microscopic Pathology showed epithelial and 
myoepithelial components with a chondroid backg-
round.
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Figure 3 : FNA (fine needle aspiration) smears of parotid mass

e) Treatment and follow-up 
After general anesthesia, left standard parotid 

incision (Blair Incision) was done, and the sub-platismal 
flap was elevated. Facial nerve trunk and branches were 
exposed and preserved and then a total parotidectomy 
was performed. For the right side, after facial nerve 
preservation, a superficial parotidectomy was perfor-
med. The facial nerve was intact, and there was no 
recurrence at the six-month follow-up. 

III. Discussion 
Pleomorphic adenoma, called mixed tumor 

because of its either epithelial and connectival comp-
onent, accounts for 80% of all parotid tumors. It is 
mostly located at the superficial lobe of the parotid 
gland. The average age of onset is between 30 and 50; 
our case was 46. 

Some authors have indicated that the mean 
duration of symptoms prior to diagnosis 22.9 months, 
with 36.5 months in male patients and 22.9 months in 
female patients (4). But our case had the left parotid 
mass for about 60 months. 

Currently, according to the international 
literature, the most widely-used surgical procedure for 

the excision of a superficial lobe benign parotid tumor is 
superficial parotidectomy. Other inappropriate surgical 
treatments, such as enucleation, are strongly associated 
with high rates of tumor recurrence (4, 5).

 

The simultaneous surgical approach for parotid 
tumors has not been discussed extensively in the 
international literature. Nevertheless, some authors have 
stated that simultaneous parotidectomy for bilateral 
benign parotid glands tumours should be avoided to 
prevent possible bilateral facial nerve palsy (6).

 

In 2007, C.ungari et al. (Department of 
Maxillofacial Surgery in Italy) indicated that bilateral 
pleomorphic adenoma could be surgically removed 
simultaneously with successful preservation of the facial 
nerve (7).

 

Silva et al. from Brazil (2006) reported a patient 
with metachronous bilateral pleomorphic

 

adenoma and 
performed total and superficial parotidectomy for the left 
and right tumors. However, on the left side, some facial 
nerve branches were removed, inducing partial paralysis 
(8).
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Our case underwent simultaneous left total 
parotidectomy and right superficial parotidectomy with 
intact facial nerves.



 
 

Thus, we would suggest simultaneous bilateral 
parotidectomy as the most indicated surgical approach, 
particularly in healthy patients with assured clinical and 
cytological diagnosis and without evidence

 

of any other 
systemic diseases.

 

IV.

 

Conclusion

 

We would suggest simultaneous bilateral 
parotidectomy as the most indicated surgical approach, 
particularly in healthy patients with assured clinical and 
cytological diagnosis and without evidence of any other 
systemic disease.
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Abstract- Developmental enamel defects of primary dentition
result from effect of various systemic problems during pre and 
early post natal periods. These defects also act as virtual
memory of early developmental stresses/events. Primary tooth 
hypoplasias are risk factors for occurrence of other dental 
deformities. Multiplicity and severity of the lesions make 
treatment procedures complex. Establishment of Dental home 
as early as pregnancy can be done for preventing the 
deleterious effects of the disease. The author is of opinion that 
pediatric dentists especially should be aware of this condition 
because 1) These children are more likely to visit dental 
service at a younger age because the condition presents early 
in childhood, 2) Severe morbidity leading to handicapped 
dentition at early age, 3) complexity of disease as well as its 
treatment.
Keywords: developmental enamel defects, enamel 
hypoplasia, dental hypoplasia, primary teeth hypoplasia.

I. Introduction

namel formation or amelogenesis is an 
orchestrated genetic mechanism but is prone to 
environmental disturbances. Enamel defects once 

produced during development cannot undergo further 
repair. Formation of primary tooth enamel occurs during 
prenatal and early post natal periods. Hence, 
developmental defects of enamel act as a repository or 
storehouse of information regarding environmental insult 
received.1,2 They can help in detection of effect of 
systemic insults and their timing.3

Developmental defects of enamel are described 
in literature by different ways; based on clinical 
presentation (ex. deciduous hypoplasia), teeth affected 
(ex. primary molar hypoplasia), causative agent 
(hyperbilirubinemic staining of primary teeth), 
histopathology of the defect (primary enamel 
hypoplasia) and several others are used.4

It is seen that preterm birth is associated with 
hypoplasia in primary teeth. With increase in the survival 
of preterm babies due to better pre/ante natal care, 
number of diagnosed cases with enamel hypoplasias 
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has increased off late.5 Primary tooth hypoplasia is risk 
factors for occurrence of several dental deformities like 
increased amount of caries, esthetic deformities, and 
faster attrition of teeth leading to loss of vertical 
dimension. Primary tooth hypoplasia has also been 
shown as a marker for developmental defects in 
permanent teeth.

The author is of opinion that pediatric dentists 
especially should be aware of this condition because 1) 
These children are more likely to visit dental service at a 
younger age because the condition presents early in 
childhood, 2) Severe morbidity leading to handicapped 
dentition at early age, 3) complexity of disease as well 
as its treatment. Hence an attempt is done to appraise 
the present knowledge regarding the condition and 
present 2 cases.

II. Etio-Pathogenesis

Several causative factors and risk factors are 
proposed to cause or enhance primary enamel defects. 
Some of these are- systemic factors like nutrition, 
hypoglycemia, hypocalcaemia, low birth weight (<1.0 
Kg), metabolic disorders such as hyperbilirubinemia, 
metabolic bone disease, respiratory distress, cardiac 
disease (patent ductus arteriosus), sepsis, necrotizing 
enterocolitis and neurological  disorders are implicated. 
The non-specific appearance of enamel defects make 
diagnosis of type of aetiologic factor difficult.6,7,8,9 and 
local factors like trauma to tooth buds caused by the 
laryngoscope blade during endotracheal intubation is 
implicated.5 There is association between enamel 
defects and shorter period of breast feeding, early 
introduction of bottle feeding and greater caries 
activity;10 there is correlation between low 
socioeconomic county and children with low height and 
weight for age and primary enamel defects.11

Lunt and Law (1974) proposed a chart 
concerning calcification of primary teeth. This chart is 
routinely used to estimate the ontogenetic timing and 
duration of the insult.12 Neonatal lines are also used as a 
reference planes to estimate the approximate timing of 
an insult relative to the position of the defect.13

Several factors make detection of develop-
mental defects difficult; they are- masking of defects by 
saliva, dental plaque, and use of improper lighting. 
Additionally confounding effects of post-eruptive 
alterations such as dental caries, attrition, and traumatic 
loss of tooth structure can impair the detection of 
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developmental enamel defects. Absence of population 
specific chronological charts regarding primary enamel 
formation can limit diagnosis.14

III. Clinical Features

Manifestation of primary teeth hypoplasia range 
from simple demarcated opacity to diffuse opacity to 
complete absence of enamel. The characteristic of 
opacities are that the lesions are multiple, symmetric 
and chronologic.15,16

A child may even present with early childhood caries at 
the time of first dental visit. In such conditions, it is 
difficult to see signs of developmental defects which 
would have preceded caries (developmental defects 
usually affects several teeth and are easily prone to 
caries).The clinical manifestations vary with respect to 
etiological agent (type, amount and duration) and tooth 
factor (time of calcification and metabolic activity).17

Prevalence: Needleman in his study found enamel 
defects did not vary with race, gender, side of mouth or 
individual tooth types.18

Systemic problems: Enamel defects in primary teeth can 
also give clues concerning general systemic 
pathologies. It can help clinicians ascertaining the role 
of systemic defects and the environmental factors. Few 
studies include- Herman & Mc Donald found 
association between time of occurrence of primary 
enamel defects and brain injuries in which etiology could 
not be clearly determined. Cohen & Diner observed 
enamel defects occurred with greater frequency in 
children with low intelligence quotient and high 
incidence of neurological deficits. Oliver & Owings 
showed association between primary enamel defects 
and severe renal disease.19,20,21

Dental problems: Clinical significance of enamel 
hypoplasia include poor esthetics, tooth sensitivity, 
malocclusion and predisposition to dental caries.22 

Enamel defects in primary dentition are a risk factor for 
presence of enamel defects in the permanent 
dentition.23,24

Developmental enamel defects such as 
hypoplasia have been speculated to increase the risk of 
dental caries in the affected teeth.25 Hypocalcified teeth 
have higher porosity and can increase dental plaque 
retention. It shows greater solubility.26 Surfaces with 
enamel defects have wrinkled surfaces causing greater 
biofilm adherence and leading to accumulation of higher 
number of Streptococcus mutans.27 

Several indices are published to record 
developmental defects clinically, Developmental Defects 
of Enamel is the commonly used index.12,28.29

IV. Prevention & Interception

Prevention of developmental defects in primary 
tooth is easier said than done; because most of the 
lesions happen during pre natal and early post natal 

periods. For this the roles of allied prenatal and 
postnatal health care professionals play a more 
significant role than dental care. Lone way of preventing 
is by reducing the number of associated risk factors. In 
this context establishment of Dental home as early as 
pregnancy can be of little hope. 

Interception of the deleterious effects of primary 
tooth hypoplasia is the only course. Interception should 
begin as soon as the diagnosis is made. Constant 
supervision of the child can help clinician render 
appropriate care as each tooth erupts into oral cavity. 
Tooth regenerative agents like fluoride & calcium 
phosphate agents can prevent further breakdown and 
halt the carious process. Diet counseling and 
establishment of good oral hygiene procedure is done 
to decrease caries activity. Acrylic jigs or custom made 
bite blocks can be given to prevent effects of attrition in 
case of very soft enamel. 

V. Treatment

Multiplicity and severity of the lesions make 
treatment procedures complex. Treatment is aimed to 
maintain teeth in healthy state as much as possible until 
permanent teeth erupt into oral cavity. Esthetic solutions 
for anterior teeth include use of adhesive restorations; 
and in case of very soft teeth, use of polycarbonate 
crowns and celluloid strip crowns are recommenced. 
Posterior teeth can be protected using stainless steel 
crowns.30,31,32 Pulp therapy is performed in indicated 
teeth. In case of nonrestorable teeth extraction is 
performed followed by placement of space maintainer.

VI. Learning Points

 Problems associated with primary enamel 
hypoplasia include poor esthetics, tooth sensitivity, 
malocclusion and predisposition to dental caries.

 Primary enamel defects such as hypoplasia have 
been speculated to increase the risk of dental caries 
in the affected teeth. In such conditions there is 
Severe- Early Childhood Caries category of caries 
causing burden on patient, parent & dentist in 
treating them.

 Prevention primary tooth hypoplasia is easier said 
than done; because most of the lesions happen 
during pre natal and early post natal periods.
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Prevalence of Oral Mucosal Lesions among 
Granite Factory Employees in Nanjangud Taluk, 

Mysore 
Dr. Ramya Balasubramanian

Abstract- Background: ‘Occupational Environment’ means the 
sum of external conditions and influences which prevail at 
work place and which have a bearing on the health of working 
population. A large number of labourers work in stone 
crushing and mining industry in India. The physically tedious 
work drives people consume alcohol and tobacco which 
deteriorates their oral health. Studies in the past among factory 
workers and miners have revealed the high prevalence of oral 
mucosal lesions which was related to their tobacco habits. 

Aims: To assess prevalence of oral mucosal lesions among 
granite factory employees in Nanjangud Taluk with general 
population and to suggest possible preventive measures. 

Settings and Design: A Descriptive Cross sectional survey was 
conducted in Nanjangud Taluk, Mysore.  

Materials and methods: Study was conducted on 453 
employees from granite factories in Nanjangud Taluk. Simple 
random sampling was used to select 450 subjects for 
comparison from Thandavapura village. Oral mucosal lesions 
were recorded according to WHO oral health assessment 
(1997).  

Statistical analysis used: Data was analyzed using SPSS 
version 17. 

Results: Prevalence of oral mucosal lesions were higher 
among factory employees compared to general population. 
Prevalence of various tobacco habits were also higher among 
granite factoryemployees.  

Conclusion: Our study showed that factory employees are 
more affected by oral  mucosal lesions which might be due to 
high use tobacco habits and stressful work environment and 
poor oral health awareness. 
Keywords: oral mucosal lesions, factory employees, 
tobacco use. 

I. Introduction 

ndustrial worker is placed in complicated 
environment.1 Oral health is integral part of general 
health playing important role in improving quality of 

life.2 Physically tedious work,drives workers consume 
alcohol and tobacco deteriorating oral health.3 

Factory workers constitute defined group, 
studies conducted on them helps  planningprogrammes 
for oral disease prevention.4 Previous studies revealed 
high prevalence of oral diseases, oral mucosal lesions 
among workers.3-10 Such studies are scarce in India. 
 
 Author: RVS Dental College and Hospital. 

 e-mail: ramden2002@gmail.com
  

Granite industries employs thousands of 
workers in India with considerable production from 
Mysore.11 Hence this study aims to assess prevalence of 
oral mucosal lesions among Granite factory employees 
in Mysore and suggest preventive measures. 

II. Materials and Methods 

A Descriptive Cross sectional study was 
conducted from April to July 2010. Ethical clearance 
was obtained from institutional ethical committee. 
Informed consent was obtained from all the individuals 
participated in the study. 

Granite factory employees available at the time 
of the study and who agreed to participate were 
included in the study. Only males among general 
population were included as comparative group as only 
males were employed in the Granite factories. 
Participants who had not given informed consent were 
excluded from the study. 

As per the information from Karnataka state 
pollution control board, Mysore, (Information on Granite 
quarrying and Granite factories in Mysore District, 
Karnataka. Karnataka state pollution control board, 
Mysore, India as on May, 2010) twenty six Granite 
factories are situated in Thandya Industrial area, 
Thandavapura, Nanjangud Taluk, Mysore with 492 male 
employees. The permission to carry out the study was 
obtained from the Managing Directors (MD) of the 
factories. There were five divisions in the Granite 
factories namely Administrative staff, Maintenance unit, 
Transportation unit, Granite Cutting unit and Granite 
Polishing unit. All the employees were informed in prior 
about the study as well as the date and time of 
examination. 453 subjects from the granite factories 
were examined based on the exclusion and inclusion 
criteria. The factory employees belonged to 15-54 yrs of 
age. 

The comparative group was selected from 
residents of nearby village named Thandavapura in 
Nanjangud Taluk. As per the information obtained from 
Thandavapura Gram Panchayat office, the village is 
divided into 3 blocks. The addresses of 18-54 yrs old 
males were collected from the recent voters list obtained 
from the Gram Panchayat office. There were about 505 
males in the first block, 512 in the second block and 517 
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in the third block. From each block 150 addresses were 
selected using Simple random technique (Table of 
random numbers method) to make a total of 450 males 
and the respective house was visited. If the subject was 
not available at the time of first visit, the family members 
were informed about the study and the house was 
revisited at a convenient date and time for the subject 
and the examiner.  

Training and Calibration was done prior to the 
study. Mouth mirror, Tweezers, Cotton rolls, Kidney 
Trays, Sterilizing solution (Korsolex), Gloves and mask 
were used in the study.  The entire study was carried out 
by a single investigator. Oral mucosal lesions were 
recorded according to criteria’s of WHO oral health 
assessment (1997)11

 by performing American dental 
association (ADA) type III examination. Questionnaire 
was used to collect demographic data and details on 
work environment, oral hygiene habits, tobacco and 
alcohol habits etc. 

III. Statistical Analysis 

Statistical tests like Chi-square test, 
Contingency coefficient analysis, Independent t- test 
and Analysis of variance was used. The statistical 
significance was fixed at 0.05. Statistical package for 
social sciences (SPSS) version 17.0 was used for 
statistical analysis.  

IV. Results 

Out of 453 granite factory employees 8.4% were 
administrative staff(A), 7.7% were maintenance staff (M), 
28.5% belong to transportation unit (T), 28.7% were 
cutting unit workers(C) and 26.7% were polishing unit 
workers(P). The overall mean age and standard 
deviation (S.D) of the granite factory employees was 
31.93 ± 7.10 yrs and general population was 30.90 ± 

6.07 yrs. The study population was categorized in to four 
age groups ranging from 15-24 yrs, 25-34 yrs, 35-44 yrs 
and 45-54 yrs. The results revealed that a majority of the 
factory employees (54.3%) and general population 
(48.2%) were between 25-34 yrs when compared to 
other age groups. There was no statistically significant 
difference in the distribution of different age groups 
between factory employees (F.E) and general 
population (G.P) (P=0.81).  

According to Modified Kuppuswamy’s socioe-
conomic status (SES) classification12, the study 
population was sorted in to five SES classes namely 
Upper, Upper middle, Middle, Upper lower and Lower. 
There was no statistically significant difference between 
factory employees and general population in regard to 
SES (P=0.092). A majority of study population belonged 
to middle class. Within factory units a majority of 
administrative staff (63.2%) belonged upper middle 
class. While major portion of transportation unit workers 
(70.5%) belonged to lower class. The differences in SES 
between factory units revealed statistical significance 
(P<0.001). 

V. Study Population According to use 
of Tobacco Products 

74.8% (339) and 67.3% (303) of granite factory 
employees and general population respectively were 
found to be tobacco users. The difference in prevalence 
of tobacco habit between factory employees and 
general population was found to be statistically 
significant (P=0.013). 

Within factory employees highest prevalence of 
tobacco habit was found in transportation unit workers 
(84.5%) (109) compared to other units which was found 
to be statistically significant (P=0.025). (Table 1) 

Table 1 : Distribution Of Study Population According To Use Of Tobacco Products 

Tobacco use
 Factory employees(F.E)

 

F.E -Total
 

G.P
 

Total
 

A
 

M
 

T
 

C
 

P
 

User
 No

 
28

 
27

 
109

 
87

 
88

 
339

 
303

 
642

 

%
 

73.7
 

77.1
 

84.5
 

66.9
 

72.7
 

74.8
 

67.3
 

71.1
 

Non-user
 No

 
10

 
8
 

20
 

43
 

33
 

114
 

147
 

261
 

%
 

26.3
 

22.9
 

15.5
 

33.1
 

27.3
 

25.2
 

32.7
 

28.9
 

Total
 No

 
38

 
35

 
129

 
130

 
121

 
453

 
450

 
903

 

%
 

100
 

100
 

100
 

100
 

100
 

100
 

100
 

100
 

Contingency Co –
 
efficient = 0.155; P=0.025 (S) (Intra group -

 
F.E)

 

Contingency Co –
 
efficient =0.082; P=0.013 (S) (Inter group -

 
F.E & G.P)

 

*A -
 
Administrative; M-Maintenance unit; T-Transportation unit; C-Cutting unit; P-

Polishing unit; F.E –Factory employees; G.P-General Population
 

Prevalence of Oral Mucosal Lesions among Granite Factory Employees in Nanjangud Taluk, Mysore
G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

10

V
ol
um

e 
X
IV

  
Is
su

e 
V
  

V
er
sio

n 
I

Y
e
a
r

(
)

J
20

14

© 2014  Global Journals Inc.  (US)



The results revealed that the commonly used 
tobacco products among the study population were 
cigarette, bidi, tobacco leaf, pan, and gutkha. 

Among factory employees a majority were using 
gutkha (56.5%) followed by tobacco chewing (30.7%) 
and bidi smoking (28.9%). Whereas among general 
population a majority were bidi smokers (44%) followed 
by tobacco chewing (23.8%) and gutkha chewing 
(15.1%). Comparison of prevalence of various tobacco 
habits between factory employees and general 
population yielded statistically significant differences in 

the prevalence of bidi smoking (P<0.001), tobacco 
chewing (P<0.001) and gutkha chewing (P<0.001). 

Within factory employees highest prevalence of 
gutkha (81.4%) and tobacco chewing (42.6%) was seen 
among of transportation unit workers. While highest 
prevalence of bidi smoking was seen among polishing 
unit workers (47.9%) compared to other units. Whereas 
prevalence of cigarette smoking and pan chewing was 
highest among administrative unit. The differences in 
use of tobacco products among factory employees 
were statistically significant for all the tobacco products 
(P<0.001).(Table 2) 

Table 2 : Distribution of Study Population According to Type of Tobacco Products 

Tobacco use 
Factory employees F.E –

Total 
G.P Total A M T C P 

Cigarette 
No 10 4 0 0 0 14 22 36 
% 26.3 11.4 0 0 0 3.1 4.9 4 

Bidi 
No 1 9 28 35 58 131 198 329 
% 2.6 25.7 21.7 26.9 47.9 28.9 44 36.4 

Tobacco leaf 
No 15 13 55 21 35 139 107 246 
% 39.5 37.1 42.6 16.2 28.9 30.7 23.8 27.2 

Pan 
No 4 0 1 5 4 14 9 23 
% 11.1 0 0.8 3.8 3.3 3.1 2 2.6 

Gutkha 
No 19 17 105 67 48 256 68 324 
% 50 48.6 81.4 51.5 39.7 56.5 15.1 35.9 

Within Factory Employees: 
Cigarette –       Contingency Coefficient = 0.405; P < 0.001(VHS) 
Bidi  –               Contingency Coefficient = 0.277; P < 0.001(VHS) 
Tobacco leaf – Contingency Coefficient = 0.223; P < 0.001(VHS) 
Pan–                 Contingency Coefficient = 0.157; P = 0.023(S) 
Gutkha–          Contingency Coefficient = 0.313; P < 0.001(VHS) 

 Between Factory Employees and General Population: 
Cigarette –      Contingency Coefficient = 0.046; P < 0.167(NS) 
Bidi –               Contingency Coefficient = 0.155; P < 0.001(VHS) 
Tobacco leaf– Contingency Coefficient = 0.077; P = 0.020(S) 
Pan–                Contingency Coefficient = 0.035; P = 0.293(NS) 
Gutkha–          Contingency Coefficient = 0.396; P < 0.001(VHS) 

 *A - Administrative unit; M-Maintenance unit; T-Transportation unit; C-Cutting unit; P-
Polishing unit; F.E –Factory employees; G.P-General Population 

Among factory employees the prevalence of 
oral mucosal lesions was 25.8% and among general 
population it was 11.6%. The differences were 
statistically significant (P<0.001).     

Out of the various oral mucosal lesions among 
factory employees, leukoplakia had the highest 
prevalence of about 13.2% against only 6% of general 
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population with leukoplakia. The differences were 
statistically significant (P<0.001).  

The prevalence of ulcer among factory 
employees was 5.7% followed by abscess (3.3%) and 
oral submucous fibrosis (OSMF) (3.3%). Whereas 
among general population the prevalence of ulcers was 
3.8% followed by oral submucous fibrosis (1.3%) and 
abscess (0.4%). 

Within factory units highest prevalence of oral 
mucosal lesions was seen among maintenance staff 
(34.3%) followed by transportation staff (28.7%). The 
least affected was the administrative staff (18.4%) The 
differences were statistically significant (P=0.039)(Table 
3) 

Table 3 : Distribution of Study Population According to Oral Mucosal Lesions (Oml) 

Oral mucosal lesions 
Factory employees F.E -

Total 
G.P Total 

A M T C P 

No OML 
No 31 23 92 100 90 336 398 734 
% 81.6 65.7 71.3 76.9 74.4 74.2 88.4 81.3 

Leukoplakia 
No 4 7 23 17 9 60 27 87 
% 10.5 20 17.8 13.1 7.4 13.2 6 9.6 

Lichen Planus 
No 0 0 0 0 1 1 0 18 
% 0 0 0 0 0.8 0.2 0 2 

Ulcer 
No 1 0 3 8 14 26 17 26 
% 2.6 0 2.3 6.2 11.6 5.7 3.8 2.9 

Abscess 
No 0 3 7 1 4 15 2 2 
% 0 8.6 5.4 0.8 3.3 3.3 0.4 0.2 

OSMF 
No 2 2 4 4 3 15 6 21 
% 5.3 5.7 3.1 3.1 2.5 3.3 1.3 2.3 

Contingency Coefficient = 0.259; P=0.039(S) (Intra group - F.E) 

Contingency Coefficient = 0.283; P<0.001(VHS) (Inter group - F.E & G.P) 

*A - Administrative unit; M-Maintenance unit; T-Transportation unit; C-Cutting unit; P-Polishing unit; 
F.E –Factory employees; G.P-General Population 

Among granite factory employees 16.8% of all 
the lesions appeared in buccal mucosa followed by 
3.3% in commissures and 2.4% in alveolar ridges. 
Among general population, 6.2% of lesions were seen in 

buccal mucosa and 1.3 % occurred in alveolar ridges. 
The difference in the site wise prevalence of oral 
mucosal lesions was statistically significant (P<0.001). 
(Table 4) 

Table 4 : Distribution of Oral Mucosal Lesions According to Location in Oral Cavity among Study Population 

Oral mucosal lesions Factory employees F.E -
Total  G.P Total  

A M T C P 

Commissures No  1 3 6 4 1 15 3 18 

% 2.6 8.6 4.7 3.1 0.8 3.3 0.7 2 

Lips No  0 0 0 1 0 1 0 1 

% 0 0 0 0.8 0 0.2 0 0.1 

Sulci 
No  0 0 0 0 5 5 2 7 

% 0 0 0 0 4.1 1.1 0.4 0.8 

Buccal mucosa No  5 7 20 24 20 76 28 104 

% 13.2 20 15.5 18.5 16.5 16.8 6.2 11.5 

Tongue No  0 0 0 0 4 4 8 12 

% 0 0 0 0 3.3 0.9 1.8 1.3 

Palate No  0 0 0 0 0 0 3 3 

% 0 0 0 0 0 0 0.7 0.3 

Alveolar ridges No  0 3 7 1 0 11 6 17 

% 0 8.6 5.4 0.8 0 2.4 1.3 1.9 
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Contingency Coefficient = 0.317; P < 0.001(VHS) (Intra group F.E) 

Contingency Coefficient = 0.213;P  < 0.001 (VHS) (Inter group F.E & G.P) 

*A -
 
Administrative unit; M-Maintenance unit; T-Transportation unit; C-Cutting unit; P-Polishing unit; F.E –Factory 

employees; G.P-General Population
 

 

Within factory employees leukoplakia had the 
highest prevalence compared to other lesions among all 
the units and it was highest among maintenance staff 
(20.0%) followed by transportation unit workers (17.8%) 

and cutting unit workers (13.1%) than compared to 
administrative unit (10.5%) and polishing unit (7.4%) 
though the differences were not statistically significant. 
(P=0.110).  (Table 5)

 

Table 5
 
:
 
Prevalence of Leukoplakia among Factory Employees and General Population

 

Leukoplakia 
 Factory employees

 

F.E -Total 
 

G.P
 

Total 
 

A
 

M
 

T
 

C
 

P
 

Absent
 No 

 
34

 
28

 
106

 
113

 
112

 
393

 
423

 
816

 

%
 

89.5
 

80
 

82.2
 

86.9
 

92.6
 

86.8
 

94
 

90.4
 

Present
 No 

 
4
 

7
 

23
 

17
 

9
 

60
 

27
 

87
 

%
 

10.5
 

20
 

17.8
 

13.1
 

7.4
 

13.2
 

6
 

9.6
 

Total
 No 

 
38

 
35

 
129

 
130

 
121

 
453

 
450

 
903

 

%
 

100
 

100
 

100
 

100
 

100
 

100
 

100
 

100
 

Contingency Coefficient = 0.128; P = 0.110(NS) (Intra group -
 
F.E)

 

Contingency Coefficient = 0.122; P < 0.001(VHS) (Inter group -
 
F.E & G.P)

 

*A -
 
Administrative unit; M-Maintenance unit; T-Transportation unit; C-Cutting unit; P-Polishing unit; F.E –Factory 

employees; G.P-General Population
 

VI.
 

Discussion
 

In the present study a significant difference was 
observed in the prevalence of oral mucosal lesions 
between factory employees (25.8%) and general 
population (11.6%). Among factory employees 13.2% 
had leukoplakia and 3.3% had OSMF, whereas among 
general population the prevalence was only 6% and 
1.3% respectively.

 

A similar result was obtained in a study in 
Rajasthan among green marble mine labourers where 
almost 33.3% of workers had leukoplakia which was 
related to high use of tobacco, stress and malnutrition 
that was prevalent in the population. It was also 
postulated in their study that stresses in their work 
environment drives the workers to use tobacco.10

 

The findings of the present study can be 
attributed to the high prevalence of chewing tobacco 
habits like tobacco leaf chewing, pan chewing and 
gutkha chewing (30.7%, 3.1%, 56.5% respectively) 
among factory employees compared to general 
population ( 23.8%, 2%, 15% respectively) which was 
statistically significant. 

 

In this study regarding the location of the oral 
mucosal lesions, Buccal mucosa was found as the 
commonest site affected in both factory employees 
(16.8%) & general population (6.2%) compared to other

 

sites.

 

Our results are in agreement with the previous 
study conducted among Iranian textile factory workers 
that showed a stastically significant positive correlation 
between tobacco use

 

and oral pre cancerous lesion.13

 

Similar to our study, previous study reported 
that in rural inhabitants of Maharashtra state the 
prevalence of leukoplakic lesions was highest among 
people with mixed tobacco habits.14

 

It was also found in our study that OSMF was 
exclusively seen in pan chewers in both factory 
employees and

 

general population which contains 
slices of areca nut with slaked lime.

 

Our present study is also in agreement with a 
previous study conducted in Xiangatan city, China 
where 

 

the 

 

prevalence

  

rate

  

of OSMF was 3.03%, which 
was due to heavy use of areca nut chewing along with 
hot pepper among them. Areca nut chewing has been 
suggested to be involved in the pathogenesis of this 
condition.15

 

Within factory units Transportation (20%), 
maintenance (17.8%) and cutting units (13.1%) had 
higher prevalence of leukoplakia compared to other 
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population which should be recognised by the factory 
authorities to initiate ‘Tobacco cessation programmes’ 
at

 

the work environment for the factory workers for which 
help can be sought from the local dental colleges and 
dentists. Use and sales of tobacco products can be 
banned in and around the factory campuses. Oral 
cancer screening programmes should be instilled

 

periodically in the industrial areas. Because of the time 
and economic constraints all kind of factory workers 
covering a wide geographical area could not be 
performed in our study. Further studies assessing oral 
health status among factory workers in various states of 
the country can be done and effectiveness of work 
environment based tobacco cessation programmes can 
be performed.
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units which was statistically significant. This can be due 
to high tobacco use like gutkha and tobacco chewing 
among transportation unit (81.4%, 42.6%) compared to 
other units.

The prevalence of oral mucosal lesions in 
particular precancerous lesion like leukoplakia was 
significantly higher among transportation unit workers 
compared to employees in other units and general 
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Reconstruction of Mandible by Free fibula 
Vascular Graft after Total Mandibulectomy- A 

Case Report 
Dr. Chetan B I α, Dr. Karthik B σ, Dr. Shruthi D K ρ & Dr. Mithun Ѡ

Abstract- Reconstruction of mandible is important to provide 
good functionul ,and cosmetic result afterresection of the bony 
lesions involving large area of the mandible. The purpose of 
primary reconstruction is to avoid the collapse of maxillo-
mandibular alignment due to scarring and fibrosis. Primary 
reconstruction by micro vascular bone grafting has been 
considered as the gold standard treatment optionl.1,2 The 
patients are rehabilitated functionally to minimize the functional 
disturbances thus the patient's psychological aspects as well 
as the quality of the life also improve. However local facilities 
for surgery, surgical morbidities,medically compromised 
condition of the patient, infection, cost and various other 
parameters may not often permit this. In this instance, 
reconstruction plate plays a major role as a preliminary option 
which avoids all the esthetic and functional deformities and 
further maintains a reasonable facial contour. 3,4. 

Spontaneous bone regeneration in young individuals 
after segmental resection of mandible has been sporadically 
reported. This case reports spontaneous regeneration of the 
mandible in a 25 

year old Indian patient who underwent total 
mandibulectomy preserving the bilateral condyle and 
stabilized with indigenous, titanium plate for an extensive 
resection of Odontogenickeratocyst. 
Keywords: mandibulectomy, odontogenickeratocyst, 
fibula vascular graft. 

I. Introduction 

esection of the mandible and immediate 
reconstruction with autogenous bone graft are 
widely used in the treatment of odontogenic-

keratocyst  involving a large section of the mandible. 
The purpose of reconstruction is mainly to rehabilitate 
the patient esthetically by improving the contour of the 
mandible, thereby minimizing facial deformity from the 
defect. The patient is rehabilitated functionally and the 
occlusal disturbance is minimized. 

Primary reconstruction by bone grafting is 
usually   advocated  at   the   time  of  surgery for various  
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reasons. The access to the surgical site is optimal 
because there is no fibrosis of the graft bed. However, 
local facilities for surgery, infection, and patients’ 
general condition may not often permit this. Extensive 
bone regeneration that reconstitutes 50%5,6 or greater 
than 50% of the mandible7-10 after injury involving a 
segment of mandible have been reported previously. 
There is, however, no reported case in which a whole 
mandible regenerates with condyles. This study 
presents a rare case of spontaneous regeneration of a 
whole mandible in a 25 year-old Indian  patient who had 
total mandibulectomy for an extensive case of 
odontogenickeratocyst. 

II. Report of a Case 

A 25 year-old boy reported to Oral and 
Maxillofacial Surgery Clinic complaining of slow growing 
Swelling over a left Jaw on both sides. Since, 1 and half 
years.On general examination patient was moderately 
built and moderately nourished.Local Examination: 
There was diffused boney hard swelling extending from 
right side ramus of mandible to the left side ramus of 
mandible. Intra oraly  there was expansion of cortical 
plate from ramus to ramus.  

The swelling gave an eggshell cracking 
sensation non palpation. 

Radiographic examination of the mandible 
showed multiple radiolucencies involving lower border of 
mandible from right ramus to left ramus .OPG reveals 
huge multiple radiolucencies involving lower border of 
mandible from right ramus to left ramus.  

An incissional biopsy was done with thorough 
curratage of the lesion under general anaesthesia 
biopsy report came as odontogenickeratocyst.Patient 
was planned for resection and reconstruction of the 
complete lower Jaw which was affected. 

Lesion Asymptomatic, circumscribed, 
radiolucent area associated with the unerupted 
mandibular right third molar. 

a) Our differential diagnosis includes 
dentigerous cyst, keratocyst, ameloblastoma, 

ameloblastic fibroma, odontogenic fibroma, 
adenomatoidodontogenic tumor, calcifying epithelial 
odontogenictumor,ameloblastic fibro-odontoma, and 
calcifying odontogenic cyst. 
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Histologically, we see a lining of parakeratinized 

stratified squamous epithelium. The basal cell layer of 
the epithelium exhibits columnar nuclei that are 
pallisaded or lined up like a picket fence. 

Under general anesthesia with nasoend-
otracheal intubation GA was induced. Incision was 
made from right angle of mandible to the left angle of 
mandible. Bone was exposed and affected part was 
resected and titanium reconstruction plate was inserted 
and fixed to the right condyle to left condyle. Wound 
was closed in layers. Patient recovered uneventfully. 
Then the tissue was sent for the biopsy and report was 
odontogenicKerotocyst.  Patient was followed  for three 
months for every fifteen days and regular OPG Xrays 
were taken to observe any recurrence of the lesion then 
after confirming there is no recurrence patient was taken 
up for another surgery and free fibula vascular graft was 
put. And patient recovered uneventfully.  Further dental 
implants and complete oral rehabilitation is planned 
after one year.  

III. Discussion 

New bone formation can take place thtough the 
process of osteogenesisosteoinduction andOsteo-
conduction11. Periosteum plays a very important role in 
new bone formation and it is important to preserve it 
during surgery. There are reports that suggest even 
irtadiatedperiosreum still has some osteogenic potential. 
Ruggerio and Donoff reported a case of spontaneous 
regeneration of the mandible after irtadiation. The case 
described in this study supports the important role of 
periosteum in spontaneous regeneration. Spontaneous 
regeneration of a large portion of the mandible had 
been reported after subtotal mandibulectomy of 
hemimandibulectomy. The factors favouring the new 
bone regeneration are age of the patients, preservation 
of the periosteum, absence of infection and decreased 
tension in the bone. Cases of spontaneous regeneration 
of the mandible reported in the literature are in young 
individuals with age range  from 5 to 1112. 

It is the authors assumption that the muscle 
forces act along the central long axis of the condyle, so 
that placing the reconstrucrion plate behind the condyle 
gives more stability for the condyle anatomically than 
placing latetally. Immediate postoperarive CT 
Radiographs also showed that the condvles were in 
normal anatomical position . Furtherstudies are 
recommended to prove the authors assumption. It is 
well known that periosteum is a good source for 
boneformation. During resection the periosteum should 
be preserved if it is not involved with the lesion.
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Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE 

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 6.1 Proof Corrections 

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print) 

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 6.3 Author Services 

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 6.4 Author Material Archive Policy 

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 6.5 Offprint and Extra Copies 

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 
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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 

© Copyright by Global Journals Inc.(US) | Guidelines Handbook

XV



 

 
 

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es)

 
Approach: 

Single section, and succinct

 
As a outline of job done, it is always written in past tense

 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives.

 Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely

 To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
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