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Association of Various Forms of Tobacco Consumption with Pre- 
Malignant and Malignant Conditions of Oral Cavity.- A Retrospective 
Analytical Study 

 By Vanshika Saggar, Dr. Megha Bahal, Dr. Amoldeep Kaur, Karanjit Singh, 
Dr. Seerat Dhillon & Dr. Sartaj Singh Sandhu 

  Abstract-
 
India faces a twofold burden in the form of smoking and smokeless tobacco and is 

considered the leading capital of tobacco consumption. Tobacco contains numerous toxins and 
carcinogens which are extremely harmful to the human body and may cause oral cancers, lung 
cancers, heart disease, stroke, COPD, emphysema etc. It is the major cause of morbidity and 
mortality worldwide, and is considered the most significant etiological factor of oral cavity 
cancers, especially oral squamous cell carcinoma. Tobacco, is

 
even said to have a link with the 

development of pre malignant conditions of the oral cavity namely leukoplakia, erythroplakia, oral 
submoucous fibrosis, tobacco pouch keratosis which may progress to developing oral cancers. 
This is a questionnaire based research study conducted in the community health care centres in 
Chattisgarh with the aim to study the association of pre malignant lesions with tobacco 
consumption prevalence, patterns of pre malignant conditions occurring in the oral cavity in 
response to various forms of tobacco consumption and the relation of premalignant and 
malignant conditions of oral cavity among tobacco users.
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Conditions of Oral Cavity.- A Retrospective 
Analytical Study

                    
    

  

       
        

         
  

      
   

     
        

    
        

        
      

        
     

       
       

         
     

        
          

          
       

       
      

       
          

       
 

 
 

           
    

         
         

    
         

         
   

         
      

 
      

 

         
        

        
   

    

    
      

        
      

      
          

      
        

          
      

    
        
     

      
          

          
        

        
      

       
 

   

    
        

  

   

      
       

        
   

   
      

         

1

Y
e
a
r

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
III

 I
ss
ue

 I
I 
V
er
sio

n 
I

  
 

(
DDDD
)

20
23

J

© 2023    Global Journ als 

Vanshika Saggar α, Dr. Megha Bahal σ, Dr. Amoldeep Kaur ρ, Karanjit Singh Ѡ, Dr. Seerat Dhillon ¥

& Dr. Sartaj Singh Sandhu §

Abstract- India faces a twofold burden in the form of smoking
and smokeless tobacco and is considered the leading capital
of tobacco consumption. Tobacco contains numerous toxins
and carcinogens which are extremely harmful to the human
body and may cause oral cancers, lung cancers, heart
disease, stroke, COPD, emphysema etc. It is the major cause
of morbidity and mortality worldwide, and is considered the
most significant etiological factor of oral cavity cancers,
especially oral squamous cell carcinoma. Tobacco, is even
said to have a link with the development of pre malignant
conditions of the oral cavity namely leukoplakia, erythroplakia,
oral submoucous fibrosis, tobacco pouch keratosis which may
progress to developing oral cancers. This is a questionnaire
based research study conducted in the community health care
centres in Chattisgarh with the aim to study the association of
pre malignant lesions with tobacco consumption prevalence,
patterns of pre malignant conditions occurring in the oral
cavity in response to various forms of tobacco consumption
and the relation of premalignant and malignant conditions of
oral cavity among tobacco users.

I. Introduction

ndia is considered as the global capital for tobacco
consumption and tobacco is regarded as the major
etiological factor for oral cancer. The various forms of

tobacco consumed are smokeless tobacco (the
chewing form - gutka, paan, missy, mawa, snuff) and
the smoking tobacco (beedi, cigarettes, reverse
smoking). Studies have proved that tobacco contains a
myriad of toxins and irritants which are potential
carcinogens namely, extremely elevated levels of trace
elements such as copper, magnesium, zinc found in the

Author α Ѡ: Intern, Baba Jaswant Singh Dental College, Hospital and
Research Institute Ludhiana Punjab.
Author σ: Assistant Professor, Department of Oral Medicine and
Radiology, Baba Jaswant Singh Dental College Hospital and Research
Institute Ludhiana Punjab. e-mail: meghabahal001@gmail.com
Author ρ: Assistant Professor, Department of Oral and Maxillofacial
Surgery, Baba Jaswant Singh Dental College Hospital and Research
Institute Ludhiana Punjab.
Author ¥: Post Graduate Student 2nd year,  Department of Orthodontics
& Dentofacial Orthopaedics, Dasmesh Institute of Research & Dental
Sciences, Faridkot, Punjab
Author §: Junior Resident, Government Multiple Speciality Hospital,
Chandigarh.

chewing tobacco cause fibrosis of oral mucosa, Areca
nut causes stimulant and noxious defects. In the
smoking form nicotine, is an alkaloid which causes
addiction and nitrosation of these alkaloids (polyacrylic
hydrocarbons etc) produces nitrates and nitrites which
determine the level of carcinogenicity. Oral cavity
cancers, account to 3% of all malignancies and the
most common oral malignancy is squamous cell
carcinoma. As per the World Health Organization report,
the most significant risk factor for cancer is tobacco use,
which alone is responsible for 22% of oral cancer deaths
worldwide. 38% of these oral cancers, arise from
premalignant conditions of the oral cavity namely
leukoplakia, oral sub mucous fibrosis, Erythroplakia,
palatal lesions of reverse cigarette smoking, tobacco
pouch keratosis. In this study, we aim to study the
association of pre malignant lesions with tobacco
consumption prevalence, patterns of pre malignant
conditions occurring in the oral cavity in response to
various forms of tobacco consumption and the relation
of premalignant and malignant conditions of oral cavity
among tobacco users.

II. Methods and Materials

This study its a cross - sectional community
based design conducted for a span of 6 months from
July 2019 to January 2020 in 8-9 community health care
centres in Chattisgarh. A dental camp was conducted
for Oral Health checkups with a questionnaire survey
form made to be filled for the prevalence of Tobacco
Consumption among resident population. A total of 200
candidates were included in the study. The inclusion
criteria were the general population above the age of 18
years who had tobacco consumption as a habit with
diversifying frequency. Exclusion criteria were pregnant
women, people having oral ulcers without any specific
tobacco consumption history, disabled and
handicapped population, the population having medical
concerns, people above the age of 80 years, and those
who were not willing to participate in the study. The
sample size was large enough to provide reliable
estimates for the association of various forms of
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tobacco with pre- malignant and malignant conditions,
for different population groups for each of the
Community health centres.

III. Data Collection

Patients were encountered in dental camps.
Questionarre was made to be filled along with the
regular dental checkups.

IV. Ethical Issues

Informed consent was taken from the study
participants after fully explaining the study in a language
they understood well. No biological sample was taken.
Confidentiality was maintained.

a) Data analysis
Data were entered in Microsoft Excel 2007. Data

analysis was done using SPSS (version 20.0; SPSS Inc.
Chicago, IL, USA) software. Statistical significance (P

value) was set at a level of 0.023. Data were evaluated
and proportions were obtained showing a correlation
between various forms of tobacco consumption and the
occurrence of pre malignant and malignant conditions.
Chi square test was performed to check the statistical
significance.

V. Results

a) Association of Pre malignant lesion  with Tobacco
Consumption Prevalence

Among the subjects who were not using
tobacco in any of the form 73.33% were having no lesion
whereas 13.33% each were having OSMF and
Leukoplakia. Among the subjects with tobacco usage,
44.1% were having OSMF and 25.3% were having
Leukoplakia whereas 30.6% were without any lesion. the
difference between the groups was statistically
significant when analysed using chi square test

No Lesion OSMF Leukoplakia Ch Sq P value

No Tobacco Usage
22 4 04

13.657 0.001 (Sig)
73.33% 13.33% 13.33%

Tobacco Usage
52 75 43

30.6% 44.1% 25.3%

b) Association of Pre malignant lesion  with  Form of
Smokeless Tobacco

Among the subjects who were using chewing
tobacco 41.70% were having OSMF whereas 37.5%
were having Leukoplakia  whereas Among the subjects

who were using betel 76.60% were having OSMF
whereas 8.5% were having Leukoplakia. The difference
between the groups was statistically significant when
analysed using chi square test  

No Lesion OSMF Leukoplakia Ch Sq P value

Chewing
10 20 18

13.657 0.001 (Sig)20.8% 41.7% 37.5%

Betel 7 36 4

73.33%

13.33% 13.33%

30.60%

44.10%

25.30%

0.00%

20.00%

40.00%

60.00%

80.00%

No Lesion OSMF Leukoplakia

No Tobacco Usage
Tobacco Usage

14.9% 76.6% 8.5%
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c) Association of Pre malignant lesion  with  Form of
Smoking Tobacco

Among the subjects who were using bidi
43.40% were having OSMF whereas 26.3% were having
Leukoplakia whereas Among the subjects who were
using cigarette 23.1% were having OSMF whereas

30.8% were having Leukoplakia. The difference between
the groups was statistically non-significant when
analysed using chi square test. Among the cigarette
users 46.2% were lesion free and among the bidi users,
30.3% were lesion free

No Lesion OSMF Leukoplakia Ch Sq P value

Bidi
23 33 20

2.078 0.532 (Non-Sig)
30.3% 43.4% 26.3%

Cigarette
6 3 4

46.2% 23.1% 30.8%

d) Association of Precancerous Lesions with Oral
Cancer

Among the subjects who were having OSMF,
23.6% developed oral cancer and among the subjects
with Leukoplakia, 17% developed oral cancer. Among
the subjects with no precancerous lesion none of the

subjects developed oral cancer The chi square
association between precancerous lesions and oral

20.80%
14.90%

41.70%

76.60%

37.50%

8.50%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

Chewing Betel 

No Lesion 
OSMF
Leukoplakia 

30.30%

46.20%
43.40%

23.10%
26.30%

30.80%

0.00%

12.50%

25.00%

37.50%

50.00%

Bidi Cigarete

No Lesion 
OSMF
Leukoplakia 

cancer was statistically significant when analysed using
chi square test with p value of 0.001.
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VI. Discussion

In the present study, among the subjects with
tobacco consumption 44.1% were having OSMF and
25.3% were having leukoplakia. Thus we conclude, that
there is a strong relation between the consumption of
tobacco and the occurrence of premalignant conditions
in the oral cavity. Among the subjects who were using
chewing tobacco 41.70% were having OSMF whereas
37.5% were having Leukoplakia whereas and among the
subjects who were using betel 76.60% were having
OSMF whereas 8.5% were having Leukoplakia. Thus
reflecting that, chewing tobacco and betel quid
consumption, both are highly responsible for the
occurrence of OSMF and leukoplakia, with betel quid
being the most dangerous one. Thomas et al. in Kerala
conducted Case control study considering risk
associated with tobacco chewing in multiple OPMLs like
leukoplakia, erythroplakia and OSMF. The adjusted
Occurrence rate among continuous tobacco chewers
was very high (OR = 37.8, 95%). Hashibe et al.
investigated the association of other habits with OSMF.
This study found ever-tobacco chewing as a strong risk
factor for OSMF (41%). Thus results are in accordance
to these studies conducted in Kerala.

Oral submucous fibrosis, is basically
characterised by abnormal collagen deposition and
frequently occurs on buccal mucosa. Clinically OSF
patients experience burning sensation after
consumption of spicy food, reduced mouth opening, dry
mouth, pain, taste disorders, restricted tongue mobility,
trismus and Leukoplakia is the adaptive response of the
body to the irritants of tobacco, it is a non scrappable
white patch or plaque that develops in the oral cavity
and is strongly associated with tobacco.

Among the smoking forms, people who were
using beedi, 43.40% were having OSMF whereas 26.3%
were having Leukoplakia and among the subjects who
were using cigarette 23.1% were having OSMF whereas
30.8% were having Leukoplakia. Thus, we can clearly
establish an association between the smoking forms of
tobacco and the occurrence of pre malignant lesions.
However, bidi smoking has a stronger potential of
causing OSMF as compared to cigarette smokers.
Researches have proved that smoke from bidi contains
three to five times the amount of nicotine, tar and carbon
monoxide as a regular cigarette and thus placing users
at a high risk of addiction. The low prices of bidi’s, their
easy availability, lack of knowledge, low socio-economic
status, addiction -all these factors contribute to
increasing use of bidi’s.  

Among the subjects who were having OSMF,
23.6% developed oral cancer and among the subjects
with Leukoplakia, 17% developed oral cancer. Thus we
can establish a definite relation between the pre
malignant and malignant conditions, which reflects that
When pre malignant lesions are neglected not treated

treated, it leads of oral cancer- mainly squamous cell
carcinoma. A study conducted by Dr Biplab Nath in
Tripura stated that 35% oral cancers are preceded by
leukoplakia. In our study, the frequency of oral cancers
being preceded by leukoplakia (17%) was less than the
findings of other studies conducted in Tripura (35%).
The early diagnosis of these pre malignant lesions can
help reduce the ocurrence of oral cancer.  A study done
by Subapriya et al. in Tamil Nadu indicated that the
chewing of betel nut and tobacco, chewing of tobacco
alone, bidi smoking and alcohol consumption (OR =
1.65) were all significant risk factors for oral cancer.  On
histological examination dysplastic changes, atypical
hyperplasia, keratosis with dysplasia indicate malignant
transformations. SCC is one of the major reason of
premature deaths worldwide. Among the subjects with
no precancerous lesion none of the subjects developed
oral cancer. Early detection of oral cancer is very crucial
because survival rates remarkably increase when timely
intervention is done. Among the subjects with no
precancerous lesion none of the subjects developed
oral cancer.

The first step in the management of these pre
malignant conditions is habit cessation which can be
achieved via verbal counsellings, announcing
incentives, educating the population and having de-
addiction centres. The interventions in the treatment of
OSMF include a wide spectrum of medications
comprising of dietary supplements (vitamins and
antioxidants), anti-inflammatory agents (corticosteroids),
proteolytic agents (such as hyaluronidase and placental
extracts), vasodilators, immunomodulators, and anti-
cytokines. For the management of leukoplakia, retinoids
and antioxidants should be prescribed. The ideal
treatment for a leukoplakia is surgical excision. The
commonly used surgical options for the excision are
conventional scalpel surgery, carbon dioxide laser
ablation, electrocauterization, and cryosurgery. The
timely intervention in these premalignant conditions can
prevent the progression towards Oral cancer. The
treatment modality for oral cancer depends upon the
stage at which it is diagnosed - after the biopsy and
TNM staging of tumour mass the treatment option is
chosen. It may vary from chemotherapy, external
radiation therapy to surgical excision of tumour mass.

VII. Conclusion

From the present study we conclude that there
is a direst link between various forms of tobacco
consumption and premalignant conditions, and These
premalignant conditions may progress to oral cancer
Tobacco is the leading cause of premature deaths
globally. With Timely intervention, habit cessation and
antioxidant therapy these premalignant conditions can
be controlled. However if not curbed at the right time,
these premalignant lesions carry a strong predisposition
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to become oral cancer. 23.6% of the oral cancers were
preceded by OSMF and 17% were preceded by
leukoplakia.
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To find out the prevalence of chronic otitis media in school-aged Nepalese children 

and to evaluate associated hearing loss. 
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based ear health programs conducted by our institute over a five-year period. Medical records of 
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Chronic Otitis Media and Hearing Loss in 
Nepalese Schoolchildren
Milan Maharjan α, Rosy Bajracharya σ & Elina Maharjan ρ

Abstract- Background: Chronic otitis media is one of the 
leading causes of avoidable hearing loss in children in 
developing countries. Early diagnosis and management of 
chronic otitis media can prevent hearing loss and the 
consequences that follow. These include delayed language 
development, poor academic performance and lifelong 
socioeconomic impacts.  

Objectives: To find out the prevalence of chronic otitis media 
in school-aged Nepalese children and to evaluate associated 
hearing loss.  

Methods: This is a retrospective study conducted by reviewing 
the screening records of school-based ear health programs 
conducted by our institute over a five-year period. Medical 
records of children diagnosed with chronic otitis media were 
studied and segregated. Data including diagnoses, tympanic 
membrane findings and pure tone audiogram reports were 
documented and analyzed. 

Results: The medical screening records of 79,340 children 
were studied. Chronic otitis media was seen in 8.04% 
(n=6382) of children, of which 78.94% (n=5038) were found 
to be unilateral, and 21.06% (n=1344) with bilateral ears 
diagnosed.  Of the children with chronic otitis media, 41.57% 
(n=2653) had hearing a loss of 25dB or greater. Hearing loss 
was conductive in 93.40% (n=2478) of these cases and mixed 
loss was found to be in 6.6% (n=175) of these. The degree of 
hearing loss increased with the increasing age of the children.  

Conclusions: Chronic otitis media in children is a public health 
issue in Nepal. This needs to be addressed urgently to reduce 
disease burden. Early management of chronic otitis media can 
prevent hearing loss caused by chronic ear infections in 
Nepalese children.  
Keywords: chronic otitis media, hearing loss, 
schoolchildren, nepal.   

I. Introduction 

hronic Otitis media (COM) is a permanent 
abnormality of the pars tens a or pars flaccida, 
most likely a result of previous acute otitis media, 

otitis media with effusion or long-standing negative 
middle ear pressure.1 The prevalence of chronic otitis 
media has been reported to be between less than 1% in 
high-income countries to up to 46% in disadvantaged 
ethic groups and low-income countries.2 A prevalence of 
1-2% of COM in children in a definite community is 
considered low and a prevalence of more than 4% is 
considered high, which also indicates a public health 
issue requiring urgent attention.3 
Author

 
σ ρ: Ear Care Nepal, Jawalakhel, Lalitpur, Nepal.  

Corresponding Author
 
α: MBBS, MS., Ear Care Nepal, Jawalakhel, 

Lalitpur, Nepal. e-mail: earcarenepal@gmail.com 

Chronic otitis media is the leading cause of 
preventable hearing loss in children, especially in 
developing countries. According to the WHO, about 
60% of people with COM have clinically significant 
hearing loss and 90% of these are in developing 
countries.3 This is a matter of serious concern especially 
in children because of the negative developmental and 
educational impacts caused by hearing loss. Chronic 
otitis media contributes most to the global burden of 
hearing loss; hence, eliminating it can potentially reduce 
the global burden of hearing loss.  

Recent prevalence of chronic otitis media in 
Nepalese children is not known, and there is lack of 
accurate data. The little available data are from either 
hospital-based or of small cohort studies. More recent 
data on COM prevalence would help to determine if 
COM management should be prioritized in the national 
health care program. Therefore, the main objective of 
our study is to find out the most recent status of chronic 
otitis media in Nepalese children and to evaluate 
corresponding hearing loss.  

II. Methods 

This is a retrospective study based on data from 
the medical records of Nepalese Schoolchildren who 
participated in the school-based ear health programs 
conducted by our institute over a five-year period from 
January 2015 through January 2020. Permission to 
conduct the school-based ear health programs was 
obtained in writing from the educational authorities of 
the concerned district and from the individual schools. 
Schools that provided written consent to conduct ear 
health program were included in the study. The schools 
that did not consent were excluded.  

The medical records contain otoscopic findings 
of the tympanic membrane, final diagnoses and pure 
tone audiometry reports of all the children. Detail 
findings of the tympanic membrane such as the integrity 
of the membrane, the size and site of perforations, the 
presence of ear discharge and cholesteatoma were 
recorded. Demographic details such as age, gender, 
grade, and ethnicity were also documented. All the 
confirmed cases of chronic otitis media in children in 
grades1 through 10along with their pure tone 
audiometry reports were included in the study. Children 
diagnosed with acute otitis media, otitis media with 
effusion, ear diseases other than COM and children with 
normal findings were excluded from this study. Children 
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with incomplete medical records or missing data were 
also not included in this study.  

The school-based ear screening programs were 
conducted and documented by senior Ear Nose Throat 
surgeons having more than five years experiences in 
this community screening work. A Heine Mini 3000 
otoscope was used for tympanic membrane 
examinations. Chronic otitis media was diagnosed when 
there was a permanent abnormality of the pars tensa or 
pars flaccida with or without active ear discharge. It is 
divided into chronic otitis media mucosal and chronic 
otitis media squamous as per Browning et al. 
classification of COM.4 

Pure tone audiometry was conducted and 
documented by an audio-technician using an Arphi 
Proton SX3 pure tone audiometer. Hearing loss was 
defined as a pure tone average of four frequencies 0.5, 
1, 2, and 4kHz greater than 25dB HL in one or both 
ears. Data analysis was done using frequency and 
percentage. The ethical clearance to conduct the study 
was approved by the Nepal Health Research Council 
(NHRC) bearing registration number 345/2021 P.  

III. Results 
Over a period of five years from January 2015 

until January 2020, 79,340 children from grades 1 
through grade 10 were screened for ear and hearing 
problems. Out of which, chronic otitis media was 
diagnosed in 8.04% (n=6,382) children, of which 
50.75% (n=3,239) were in boys and 49.25% (n=3,143) 
in girls. Ages of the children in the study ranged 
between 4 to 18 years old. The majority of the children 
with chronic otitis media 60.59% (n=3,867) were aged 
11-15 years old with only 3.85% (n=246) of children in 
the 4 to 5 years age group testing positive for this. 
Chronic otitis media was seen in 41.84% (n=2,670) of 
right ears, in 37.10% (n=2,368) of left ears and 
bilaterally in 21.06% (n=1,344) of the children. Mucosal-
COM was seen in 30.68% (n=1,958), and squamous-
COM in 6.80% (n=434) children. Different types of COM 
by age group are shown in Table 1. 

 

Table 1: Age distribution of children with different types of chronic otitis media

Age distribution Children with chronic otitis 
media n (%) 

Types of chronic otitis media n (%) 

<5 years old 246 (3.85%) Mucosal 239 (97.15%) 
Squamous 7 (2.84%) 

5-10 years old 1,220 (19.12%) Mucosal 1135 (93.03%) 
Squamous 85 (6.97%) 

11-15 years old 3,867 (60.59%) Mucosal 3580 (92.58%) 
Squamous 287 (7.42%) 

>15 years old 1,049 (16.44%) Mucosal 994 (94.76%) 
Squamous Active 55 (5.24%) 

Total 6,382 
Hearing loss was seen in 41.57% (n=2,653) of 

the children with chronic otitis media, out of which 
93.40% (n=2,478) of the cases were conductive hearing 
loss, which was of mild degree in87.36% (n=2,165), 
moderate in 9.76% (n=242) and moderately severe in 
2.86% (n=71) of the children. Mild conductive hearing 
loss was the commonest type of hearing loss. This was 
seen in 81.60% (n=2,165) of the children with COM, 

whereas, moderately severe mixed hearing loss was the 
least commonly seen in only 1.31% (n=35) of children 
with chronic otitis media. 95.60% of children with 
mucosal-COM had associated hearing loss, whereas 
only 74.65% of children with squamous-COM had 
hearing loss. The type and degree of hearing loss 
associated with different types of COM by age groups 
are shown in Table 2.  

Table 2: Chronic otitis media with type and degree of hearing loss

Age 
distribution 

Children with 
chronic otitis 
media n (%) 

Children with 
hearing loss 

n (%) 
Type and degree of hearing loss n (%)

 

<5 years old 246 (3.85%) 14 (5.69%) 
 

Conductive 
hearing loss 

Mild 13 (92.86%) 
Moderate 1 (7.14%) 

5-10 years old 1,220 (19.12%) 438 (35.90%) 
 
 

Conductive 
hearing loss 

Mild 372 (84.93%) 
Moderate 28 (6.40%) 

Moderately Severe 11 (2.51%) 
Mixed hearing 

loss 
Moderate 10 (2.28%) 

Moderately Severe 9 (2.05%) 
Severe 8 (1.82%) 

11-15 years old 3,867 (60.59%) 1,603 Conductive Mild 1,372 (85.59%) 
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(41.45%) 
 
 

hearing loss Moderate 101 (6.30%) 
Moderately severe 42 (2.62%) 

Mixed hearing 
loss 

Moderate 48 (3%) 
Moderately severe 21 (1.31%) 

Severe 19 (1.18%) 
>15 years old 1,049 (16.44%) 598 (57.01%) 

 
 
 

Conductive 
hearing loss 

Mild 408 (68.22%) 
Moderate 112 (18.73%) 

Moderately severe 18 (3.01%) 
Mixed hearing 

loss 

Moderate 29 (4.85%) 
Moderately severe 5 (0.83%) 

Severe 26 (4.35%) 
Total 

 

6,382 2,653 (41.57%) 

IV. Discussions 

Despite improvement in public health care in 
last two decades, there is still a significant burden of 
chronic otitis media in school-aged children in Nepal. 
This study shows that the prevalence of chronic otitis 
media in Nepalese schoolchildren is 8.04%. According 
to WHO categorization of the countries with disease 
burden, a prevalence rate of 8.04% places Nepal in the 
group of the countries with the highest prevalence rates. 
The high prevalence rate in our study may be caused by 
increased exposure of the study children to risk factors 
associated with low socioeconomic strata such as 
overcrowding, passive smoke and poor nutrition. 

The largest population-based survey was 
conducted in 1991 in the general population and found 
that 7.4% of all Nepalese had middle ear pathology.5 

Following that, a few studies conducted in small 
pediatric populations have reported prevalence rates of 
3.26% by Thakur et al.6  5% by Adhikari et al.7 and 10% 
by Maharjan et al.8 The relatively low prevalence rate 
reported by Thakur et al. could be due to differences in 
sampling size and sampling technique followed in the 
study. Adhikari et al. conducted the study in urban 
private schools where socioeconomic status and literacy 
rates of the parents are high, which could explain the 
lower number of children with COM in their study group. 
The school where Maharjan et al. conducted their study 
mostly enrolled children from one particular ethnic group 
with poor socioeconomic backgrounds where children 
had the habit of swimming in dirty water along with their 
cattle during hot and humid weather in the plains of 
Nepal, which must have acted as a predisposing factor 
for chronic discharging ear. Swimming in local pools 
has been considered an associated risk factor in 
developing COM.9 Incomparison, the prevalence of 
COM in children has been reported as 4.79% in India,10 

5.2% in Bangladesh,11 7.26% in Malaysia,12 1.74% in 
Thailand,13 2.19% in Korea14 and 1.65% in Indonesia.15 

In the African countries, lower prevalence rates 
of COM have been reported such as 4% in Rwanda,16 

5.3% in Malawi,17 
1.4% in Tanzania,18 

and 1.5% in 
Kenya.19 

Low prevalence rates have been reported in 
other parts of the globe as well, such as 1.31% in Saudi 

Arabia20
 

and, 0.94% in Brazil.21
 

Developed nations such 
as the US, the UK and most of the European countries 
have prevalence rates of less than 1%.3 Contrary to this, 
high prevalence rates of COM are reported in certain 
populations and ethnic minorities22such as Australian 
Aborigines,23

  the Inuit24
 

and Greenlandic children.25,26
 

The wide range in the prevalence rates in these 
epidemiological studies could be due to differences in 
exposure to risk factors and access to health care 
among the study population, population size, ethnic 
group, sampling technique, and methodology. 
Differences in the definition and classification of COM 

used in the study is another important factor for wide 
variations in the prevalence rates. In our study, the 
Browning classification of COM was followed because it 
is the classification of choice used in Nepal. 
Classifications such as suppurative and non-
suppurative COM are now less commonly used 
because it is the progression of the same pathological 
process. Similarly, use of tubo-tympanic as safe and 
attico-antral as unsafe COM is not recommended any 
longer since marginal perforations of the pars tensa can 
also develop complications.27 Many studies classified 
COM as tubo-tympanic and attico-antral.7,28,29

 

Muftah et 
al.9 and Hunt et al.17only included the cases with active 
ear discharge lasting more than 2 weeks with perforated 
tympanic membrane and excluded the cases with dry 
perforation and healed tympanic membrane in their 
study. Other factors such as genetic and environmental 
factors as a possible cause need to be further studied in 
certain populations and ethnic minorities.   

We did not find gender preponderance in our 
study; COM was almost equal in both boys and girls, 
which is consistent with other studies.16,30

 

Several 
studies found that older children were more likely to 
develop COM than the younger children were.9, 17, 30 We 
too found that 60.59% of the COM cases were seen in 
older children aged 11-15 years and least affected were 
the youngest children aged five years and younger at 
3.85%. COM as well as sequelae of COM such as 
tympanosclerosis and atelectasis climbed steadily with 
increasing age suggesting chronicity of the disease.19

 

The high prevalence of COM in older children could be 
result of frequent and untreated or poorly treated cases 
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of acute otitis media and/or otitis media with effusion, 
which progressed into the chronic phase of the disease. 
Additionally, traditional practices such as instillation of 
oil or other liquids to treat ear diseases can lead to 
continuous otorrhoea progressing the disease into the 
chronic phase. This trend could explain increasing rates 
of COM in older children. 

Chronic otitis media was unilateral in 78.94% 
(n=5,038) and bilateral in 21.06% (n=1,344) children. 
This finding is consistent with other studies.7, 16, 19, 28,31

 
Bilateral disease are thought to have poor consequence 
because of associated bilateral hearing loss and poorer 
surgical outcome. Eustachian tube dysfunction is 
considered as the main pathogenesis of bilateral 
disease whereas, in unilateral cases, more localized 
causes are assumed. Many studies suggest an 
increased risk of developing COM in the contralateral 
ear in later years but to evaluate the status of the 
contralateral ear, a long-term follow up of the children 
with unilateral disease would be needed.32, 33

 
In this study, out of 6,382 cases, mucosal-COM 

was the most commonly observed COM, detected in 
30.68% (n=1,958) of the children and the squamous 
type detected in only 6.80% (n=434). Similar findings 
were also noted in other studies.7,10,28,29,31

 Contrary to our 
findings, squamous-COM was more commonly seen in 
a study conducted by Kumari et al.34

 whereas; Abraham 
et al.18

 did not find a single case of squamous-COM in 
their study. Simoes et al.19detected squamous-COM in 
only 0.45% cases whereas 62.51% (n=3,990) of the 
children had scarring of the tympanic membrane such 
seen as a thin and healed tympanic membrane, 
tympanosclerosis, and chalk white patches suggesting 
previous history of otitis media. 

A literature review on childhood hearing loss 
published by Davidson et al. found that children from 
developing countries had almost double the chances of 
developing associated hearing loss in COM than in 
children from developed countries. In our study, we 
found that 41.57% (n=2,653) of the children with COM 
were suffering from hearing loss. Similarly, other studies 
conducted in developing countries also reported 
increase possibilities of developing hearing loss due to 
COM. 9, 31, 34, 35

 
The hearing loss in this study was 

predominantly the conductive type 93.40% (n=2478) 
and of a mild degree 87.36% (n=2165). Muftah et al. 
also observed a similar pattern9

 whereas Anggraeni et 
al. stated that most of the hearing loss associated with 
COM in their study group was of a moderate degree.35

 
In our study mixed hearing loss suggesting involvement 
of the inner ear was seen in 6.60% (n=175) of children 
with COM. This finding demonstrates that the inner ear 
is vulnerable to chronic discharging ears.36-40

 Significant 
involvement of bone conduction thresholds were noted 
in cases with COM.41-44

 In this study we observed that 
hearing loss in children with COM increased steadily 

with increasing age, from 5.69% in <5 year old’s to 
57.01% in children >15 years old. Sakagami et al. found 
hearing deterioration was more in the ear with COM than 
in the normal ear; 0.61dB/year versus 0.13 dB/year.45

 
Long-term follow up of COM and its impact on the bone 
conduction found significant association between 
duration of COM and presence of involvement of bone 
conduction.41,44

 
It was observed that in mucosal-COM, 

94.76%% of the hearing loss was of the conductive type 
and only 5.23% was mixed type, whereas in squamous-
COM mixed hearing loss increased to 17.28%. Opposite 
to our findings, mixed hearing loss was seen more often 
in mucosal-COM by kumari et al.34In general, a healed 
tympanic membrane is rarely considered a problem 
therefore hearing tests are only occasionally done, 
especially in children. In our study, we noticed that 
17.22% of the total hearing loss was seen in children 
with healed tympanic membranes and 4.60% of which 
was of mixed type. This finding suggests that scarring of 
the tympanic membrane should not be taken casually, 
and it should be further investigated for hearing loss. 
Similarly, atelectasis of the tympanic membrane was 
also found to be associated with involvement of the 
inner ear.44, 46

 The size of the tympanic membrane 
perforation was also found to be related to sensorineural 
hearing loss.44, 46

 In this study, 75.68% of the children 
had large sized tympanic membrane perforations, but 
we did not observe similar findings. We did not find any 
cases of COM with profound hearing loss. This could be 
because children with profound hearing loss may be 
deprived of enrolling into the normal education system 
and were thus under-represented in our study.  

Poor socioeconomic status has been 
associated with a higher prevalence of COM due to risk 
factors such as poor hygiene, overcrowded living 
conditions and malnutrition.9, 30

 This study was 
conducted in children studying in government schools. 
The schools run by the state government in Nepal are 
considered to provide inferior education quality as 
compared to the more expensive private schools. 
Therefore, only the most underprivileged children attend 
government schools. That could explain the higher 
prevalence rates seen in our study population. Many 
studies found statistically significant association 
between COM and socioeconomic status.11, 30, 47, 48

 In 
school-based studies, prevalence of COM was found 
more commonly in children studying at rural schools as 
compare to urban schools; 2.7% versus 0.7%,15

 5.11% 
versus 2.32%,28

 7% versus 1.8%,30
 and 5.7% versus 

4.8%.48
 The wide variation was because these studies 

were conducted in areas where distinct differences in 
socioeconomic status such as low socioeconomic 
status in rural areas and higher status in urban schools 
was obvious. Lack of access to proper health care in 
rural settings is another reason for the wide variations in 
prevalence rates. Hence, improvement in access to 
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affordable health care for children of such communities 
could decrease the disease burden. 

This study has both strengths as well as 
weaknesses. The strength of our study is that it is the 
largest study documented in a pediatric population in 
recent years in Nepal, and it explored the detail 
classification of chronic otitis media and hearing 
evaluation of all the children with COM. A limitation of 
this study is that this is a retrospective school-based 
study. This study only covered schoolchildren; younger 
children and those who did not attend schools were not 
included in the study. Although examinations were 
carried out using an otoscope in respective schools by 
senior Ear Nose and Throat surgeons with more than 
five years of experience, early cases of cholesteatoma 
could have been misdiagnosed as mucosal-COM. 
Microscopic examination of the ears of all the children 
was not feasible for the children in this study.  

This study suggests that chronic otitis media is 
still a public health issue in Nepal that needs to be 
addressed urgently to reduce the burden of disease. 
Findings of our study could help in developing a 
national health care program focusing on ear and 
hearing care in Nepal.  Measures such as conducting 
school entrance ear screening, raising public awareness 
about ear and hearing care, and early treatment of 
chronic otitis media could prevent hearing loss in most 
children.  

V. Conclusions 

Chronic otitis media is a public health issue in 
Nepal. Early diagnosis and proper treatment of chronic 
otitis media could prevent most of the hearing loss in 
schoolchildren. Health measures such as school 
entrance screening, public awareness program and 
integration of ear and hearing screening in national 
health care could reduce the burden of disease.  
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  Abstract-
 
An

 
impacted tooth is the one that has lost its ability to erupt fully in the oral cavity. If a 

tooth which is impacted at the age of 18 years has high chances of 30-50% of erupting in the oral 
cavity by the age of 25 years. Studies show that if it does not erupt by the age of 25 years it will 
not change its position and will remain impacted for the rest of the lifetime. There is need of 
surgical removal of the tooth. It requires extensive skills and experience to handle such cases 
with minimum trauma to the oral tissues. With evolution it is seen that there is constant reduction 
in the jaw size which seems to be the reason for increased chances of impaction. Apart from 
evolution, the changes in the dietary pattern with industrial revolution, for raw food to its soft 
texture food which doesn’t require much of muscle efforts, hinder the proper jaw development 
leading to increased chances of impaction. It is seen that the teeth to erupt first in the oral cavity 
has rare chances of impaction and vice versa.(1)
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Prevelance of Patterns of Impactions in the State 
of Punjab- A Retrospective Research Analysis

Rashi Bahl α, Amoldeep Kaur σ, Megha Bahal ρ, Siddharth Bahl Ѡ, Vanshika Saggar ¥  
& Simrat Singh Johal §

Abstract- An impacted tooth is the one that has lost its ability 
to erupt fully in the oral cavity. If a tooth which is impacted at 
the age of 18 years has high chances of 30-50% of erupting in 
the oral cavity by the age of 25 years. Studies show that if it 
does not erupt by the age of 25 years it will not change its 
position and will remain impacted for the rest of the lifetime. 
There is need of surgical removal of the tooth. It requires 
extensive skills and experience to handle such cases with 
minimum trauma to the oral tissues. With evolution it is seen 
that there is constant reduction in the jaw size which seems to 
be the reason for increased chances of impaction. Apart from 
evolution, the changes in the dietary pattern with industrial 
revolution, for raw food to its soft texture food which doesn’t 
require much of muscle efforts, hinder the proper jaw 
development leading to increased chances of impaction. It is 
seen that the teeth to erupt first in the oral cavity has rare 
chances of impaction and vice versa.(1) Initially there is enough 
space in the oral cavity for the teeth to erupt, hence the first 
molar and incisors are rare impacted while third molars are 
commonly impacted. The aim of the present study is to 
evaluate the prevalence of impacted teeth in the state of 
Punjab.  
Keywords: impaction, third molar, dentoalveolar, surgical, 
extraction, congenital, embedded. 

I. Introduction 

he mandibular
 
third, molars are the most frequently 

impacted teeth in the human and surgical 
extractions have become  one of the commonest 

dentoalveolar surgery (Gbotolorun et al,2007).(2)The 
most often congenitally missing as well as impacted 
teeth are the third molars, which are present in 90% of 
the population with 33% having at least one impacted 
third molar. They account for 98% of all the impacted 
teeth. The incidence varies from 9.5% to 68% in different 
populations.(2.3)
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According to Garn the mandibular third molar is 
an unusual tooth characterized by considerable 
variability in formation, timing, variation in crown and 
root morphology and not infrequentiy, by agenesis. 
Impaction is defined as completely or partially 
unerupted and positioned against another tooth, bone 
or soft tissue, so that its further eruption would be 
unlikely.(3.4) Third molars are the most frequently 
impacted teeth because of their particular topography, 
phylogeny and ontogeny. They are directly or indirectly 
associated with numerous disorders in the mouth, jaw 
and facial regions.(5) Development of mandibular third 
molars starts in the ramus of mandible at about the age 
of seven years. The third molars are the last teeth to 
erupt in all races despite racial variations in the eruption 
sequence. Racial variation in facial growth, jaw and 
teeth size, nature of diet, extent of generalised tooth 
attrition, degree of use of masticatory apparatus and 
genetic inheritance are the crucial factors which 
determines the eruption pattern, impaction status and 
incidence of agenesis of third molars. Impacted teeth 
were seldom a problem for Neolithic man.(6) Their highly 
abrasive diet caused attrition of teeth resulting in 
reduction of mesiodistal distance of dentition. This 
allows medial migration of teeth and adequate space 
was available for the eruption of third molars .But with 
the arrival of refined food and consequential reduction in 
the masticatory functional load, today, the rate of 
impaction of third molar shows a significant increase 
(John Hunter theory of nature and nurture).(7) Mead 
believed that delay in eruption causes impaction of 
teeth. Radiographs like I.O.P.A.R and 
orthopantomograms (OPG) are used to evaluate the 
type of impaction, any anatomical impediments that are 
preventing its eruption; whether it is completely or 
partially embedded in bone, marginal bone height, 
condition of adjacent second molars and relation of third 
molars to inferior alveolar canal; so that a proper 
management can be planned.(8) So our study is aimed to 
evaluate the prevalence of, Impaction of mandibular 
third molar and angulation of impaction radiographically. 

II. Methods and Materials 

The study was conducted in Department of Oral 
surgery, BJS Dental College Ludhiana. Study represents 
retrospective analysis of panoramic radiographs 
(orthopantomograms) of patients referred to Department 
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of oral surgery from January 2019 to August 2021 with 
indication for surgical removal of impacted third molars. 
Four hundred and fifty radiographs were reviewed and 
related data were selected from their dental records. 

Inclusion criteria of the study group was 
complete root formation of mandibular third molar. 
Exclusion criteria were: patients younger than seventeen 
years, poor quality of OPG, incomplete records, 
presence of dentoalveolar trauma or other pathological 
dentoalveolar condition, presence of any systemic or 
craniofacial anomaly or syndrome (such as Down 
Syndrome, Cleidocranialdysplasia) and absence of 
mandibular second molar. To eliminate the inter-
examination errors, the radiographs were analysed by a 
single examiner in a dark room using an appropriate X-
ray viewer and magnifying lenses. The angulation and 
class and type pattern of impaction were established via 
visual impression. 

Orthopantomograms were taken for all subjects 
in order to assess the level of eruption, angulation, third 
molar space, mesiodistal length of impacted 3rd molar 
and relation of inferior alveolar nerve to impacted third 
molar. It was also used for evaluating agenesis of third 
molar and angulations of impaction. 

Impacted third molar can also be classified 
according to their angular relationship to the adjacent 
second molar. Angulation of the impacted third molar 
can be determined by evaluating the angle formed 
between the intersected longitudinal axes of the 
impacted third molar and the adjacent second molar, as 
described by Winter, either usually or by using an 
orthodontic protractor. 

Depth or level of maxillary and mandibular third 
molar can be classified using Pell and Gregory 
classification system, where the impacted teeth are 
assessed according to their relationship to the occlusal 
surface of adjacent second molar. If the third molar is at 
the same level or above the occlusal surface of the 

adjacent second molar then it is classified as A. If it is 
between the Occlusal surface and cervical line of 
second molar then it is classified as B.C level is when 
the third molar is below the cervical line of the adjacent 
second molar. 

Third molar can also be classified according to 
the relationship between Cemento enamel Junction 
(CEJ) of impacted tooth and the associated bone level. 
Level A is assigned to any impacted third molar that is 
not buried in bone. Level B is assigned to any impacted 
third molar that is partially buried in bone, when any part 
of the CEJ is lower than the bone level. Level C is 
assigned to impacted third molars that are completely 
buried in bone. 

III. Results 
There were 450 patients consisting 288  males 

and 162 females age between 14 to 25 years with mean 
age of 19.62 years (SD =2.575). Table 1 illustrates type 
of impaction. In the mandibular arch (left), Mesioangular 
impaction was the most frequently seen (38.4%) 
followed by horizontal (38%), vertical (8.9%) and 
distoangular impaction (3.3%). In the mandibular arch 
(right), Mesioangular impaction was most frequently 
seen (37.1%), followed by horizontal impaction (28.2%), 
vertical (10%) and distoangular impaction (12%) as 
shown in Table 2. Table 3 shows type of impaction in the 
maxillary arch (right),  the most frequently impacted third 
molar was found to be in horizontal angulation (49.1%) 
which is followed by distoangular impaction (27.1%), 
mesioangular impaction (5.8%) and (0.2%) vertical 
impaction. In the maxillary arch (left), the most frequently 
impacted third molar was found to be in horizontal 
angulation (46.2%), which is followed by distoangular 
impaction (26.4%), mesioangular (8.9%) and vertical 
impaction (0.2%) as shown in table 4. 

Table 1: Angulation of impaction of mandibular third molar on the left side (1) mesioangular, (2) distoangular, (3) 
horizontal, (4) vertical 
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 Table

 

2:

 

Angulation of impaction of mandibular third molar on the right side

 

(1)

 

mesioangular, (2) distoangular, (3) 
horizontal, (4) vertical

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table

 

3:

 

Angulation of impaction of maxillary third molar on the left side

 

(1)

 

mesioangular, (2) distoangular, (3) 
horizontal, (4) vertical
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Table 4: Angulation of impaction of maxillary third molar on the right side (1) mesioangular, (2) distoangular, (3) 
horizontal, (4) vertical

According to level/depth of impaction (Pell and 
Gregory), in the maxillary arch (left) level3 was most 
abundant (33.1%), followed by level 1 (31.6%) and then
level 2(17.6) as shown in table 5. According to 
level/depth of impaction (Pell and Gregory), in the 
maxillary arch (right), level 3 was most abundant 
(33.6%), followed by level 1(32%) and then level 2 
(16.4%) (table 6). According to level/depth of impaction 

(Pell and Gregory), in the mandibular arch (left), level 2 
was most abundant (34.2%), followed by level 1(28.4%) 
and then level 3 (25.8%) as shown in table 7. According
to level /depth of impaction (Pell and Gregory) for 
mandibular arch (right), level 2 is most abundant 
(45.8%), followed by level 3 (21.1%) and then level 1 
(20.9%) (table 8).

Table 5: Occlusal relation of the maxillary left third molar (1) Level1, (2) level 2, (3) level 3
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Table 6:

 

Occlusal relation of the maxillary right third molar (1) Level1, (2) level 2, (3) level 3

 

 
 
 
 
 
 
 

 

 

 

 

 

 

Table 7: Occlusal relation of the mandibular left third molar (1) Level1, (2) level 2, (3) level 3
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Table 8: Occlusal relation of the mandibular right third molar (1) Level1, (2) level 2, (3) level 3
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According to the ramus relationship to the third 
molar (Pell and Gregory) in the maxillary arch (left), most 
abundant is Class III (32.9%), followed by Class I(29.1%) 
and then class II (20.2%) as shown in table 9. According 
to the ramus relationship to the third molar (Pell and 
Gregory) in the maxillary arch (right), most abundant is 
Class III (33.3%), followed by Class I(32%) and then 
Class II (16.7%) as shown in table 10. According to 

ramus relationship to the third molar ( Pell and Gregory) 
in the mandibular arch (left), the most abundant is Class 
II (41.3%) , followed by Class III (24.2%) and then Class I 
(23.1%) as shown in table 11. According to ramus 
relationship to the third molar (Pell and Gregory) in the 
mandibular arch (right), the most abundant is Class II 
(49.1%), followed by Class III (19.8%) and then Class I 
(18.9%) as shown in table 12.

 

Table 9:

 

Ramus relationship of impacted maxillary left third molar, (1) class 1, (2) class 2, (3) class 3

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 10: Ramus relationship of impacted maxillary right third molar, (1) class 1, (2) class 2, (3) class 3
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Table 11: Ramus relationship of impacted mandibular left third molar, (1) class 1, (2) class 2, (3) class 3 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 12:

 

Ramus relationship of impacted mandibular left third molar, (1) class 1, (2) class 2, (3) class 3
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IV. Discussion

A large population of individuals may have one 
or more impactions. The prevalence and types of 
impactions vary in different racial and ethnic groups. 
These may be due to racial genetic characteristics, 
inbreeding as well as epigeneric factors such as food 
habits. It is therefore important to understand the pattern 
of impactions in various communities and population 
sub-groups.(9)

This study was undertaken to study the 
prevalence and pattern of impactions in the Punjab 
population. Orthopantomographs were taken of 450 
subjects from Ludhiana district who consented to 
participate in our study. Only those subjects who 
confirmed to the inclusion and exclusion criteria outlined 
previously were selected for the study.

The parameters sought were prevalence of 
impacted third molars, angulation, level of eruptions, 
mesiodistal width of impacted third molars and 
retromandibular space available. The OPGs were also 
used for evaluating the agenesis of third molars.

In our study, the frequency of missing third 
molars showed a predilection for maxilla over mandible 
which was consistent with the study of hattab (18) and 
sandhu (19) and nanda (20).

Higher prevalence of impacted teeth was found 
in study of morris and jerman in a study conducted in 
USA on 5000 subjects (65%)(17,21) ,probably as a result of 
different age groups included in study. Since our study 
represents all age groups; and also in study of Quek et 
al. on 1000 subjects of Chinese population (68%) due to 
higher jaw teeth size discrepancy, wider teeth and 
smaller dental arch length of Chinese population 
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compared with Caucasians.(6, 16, 18, 21). The frequency of 
normally erupted third molars in our study is 42%, which 
is lower than findings of other studies conducted on 
African american population (58%)(15, 22). And Indian 
population (65%)(23,11) which suggests racial and ethnic 
factors contributing to impaction of third molars. The 
most common angulation of impaction is mesioangular 
(6, 24, 21, 23, 25, and 26).

V. Conclusion

An impacted tooth is one that neglects to emit 
into the dental curve inside the normal formative 
window. Since affected teeth don't eject, they are held 
all through the person's lifetime except if separated or 
uncovered precisely. Teeth may become affected in 
view of adjoining teeth, thick overlying bone, extreme 
delicate tissue or a hereditary irregularity.(12) Frequently, 
the reason for impaction is deficient curve length and 
space in which to emit. That is the all out length of 
the alveolar curve is littler than the tooth curve (the 
consolidated mesiodistal width of every tooth). The 
knowledge teeth (third molars) are oftentimes affected in 
light of the fact that they are the last teeth to eject in the 
oral pit. The most common types of lower wisdom tooth 
impaction are as follows: in Winter’s classification, 
mesial-angular impaction; in Tetsch and Wagner’s 
classification, oblique medial-angular impaction; in Pell 
and Gregory’s classification, distance from the anterior 
edge of the mandibular ramus, impaction depth A, and 
impaction grade 2A; and in Asanami and Kasazaki’s 
classification, distance of the mandibular ramus from 
the distal surface of the second lower molar, impaction 
depth A, and anterior inclination. In most cases of 
surgical removal of an impacted tooth, the anticipated 
difficulty of the procedure was rated as very difficult.
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Estimating the Prevalence of Oral Manifestations 
in Covid-19 Patients: A Systematic Review

Dr. Ankita Gupta

Abstract- Background: The patients affected with COVID-19 
present with a variety of oral manifestations. In this context, our 
systematic review was conducted to summarize the findings 
regarding oral manifestations of COVID-19. 

Methods: An extensive literature search of several electronic 
bibliographic databases (PubMed, Scopus, Science direct, 
Litcovid) was done to retrieve all articles published in the 
English language from January 1, 2020, to June 30, 2022, 
reporting the prevalence of oral manifestations among COVID-
19 individuals.  

Results: Based on their eligibility, a total of 75studies 
comprising 11,321 patients were included. Most of the articles 
were published in the year 2020 (n=33) and were from Italy 
(n=13). Among the patients affected, most of them were in the 
range of more than 50 years and females (58.1%). Taste 
alteration (n=43; 57.3%) was found in most people followed 
by vesiculobullous lesions (n=41; 54.6%) and tongue 
manifestations (n=26; 34.6%). The most common sites of 
involvement in descending order were tongue (n=62), oral 
mucosa (n=27), lips (n=19), and others. In most of the 
studies, oral symptoms followed the general symptoms. 

Conclusion: COVID-19 patients show various oral 
manifestations that may help clinicians for early identification 
of the disease. Recognition of signs and symptoms of COVID-
19 is critical for early diagnosis and better prognosis.  
Keywords: COVID-19, COVID tongue, oral ulcers, oral 
lesions, SARS-CoV-2. 

I. Introduction 

he novel Coronavirus 2019 disease (COVID-19) 
has become a global crisis and a challenge to 
public health owing to its fast rate of dissemination 

and increased mortality rate. Although the disease was 
first observed in December 2019 in the Hubei Province 
of China, soon it circulated hastily around the world. On 
March 2020, the disease has been declared as a 
‘pandemic emergency’ by the World Health 
Organization. The outbreak is responsible for more than 
608,328,548 confirmed cases and 6,501,469 deaths 
worldwide till September 2022 [1]. 

The incubation period of disease ranges from 1-
14 days with fever, cough, shortness of breath or 
difficulty in breathing, or fatigue as the most common 
presenting symptoms. Less common features, such as 
headache, loss of taste or smell, sore throat, diarrhea, 
and nausea or vomiting, may also be present [2]. The 
severity of  symptoms varies from person to person as it 
 
 
Author: e-mail: ankitag@lnctrishiraj.ac 

depends upon the time of exposure to the virus, the 
patient’s age and gender as well as the coexisting 
diseases. 

It was found that the coronavirus invades 
human cells with the help of receptors known as 
Angiotensin-converting enzyme 2 (ACE 2) and 
transmembrane protease serine 2 (also called 
transmembrane serine protease or TMPRSS2) [3]. 
Among these two, the ACE 2 receptor is found mainly in 
the cells of the lung, liver, kidney, gastrointestinal (GI) 
and even on the salivary glands and dorsum of the 
tongue of the oral cavity [4]. These cells with the 
receptors act as host cells for the virus through which, 
the virus invades these cells of the body and starts an 
inflammatory response in these organs. 

Previously, it was assumed that COVID-19 lacks 
oral manifestations unlike other viral exanthema but after 
some years, SARS-CoV-2 was detected from the saliva 
of the patients suggesting a possibility that oral 
manifestations could be clinical characteristics of 
COVID-19. Also, the presence of the ACE 2 receptor in 
some specific organs of the oral cavity such as the 
tongue and salivary glands confirms the possibility of 
the involvement of the oral cavity in coronavirus 
infection. The frequency of oral manifestations among 
COVID-19 patients is unknown but some previous 
studies have tried to provide the incidence and 
prevalence of these manifestations. A huge study 
conducted by Nuno-Gonzalez on 666 patients suggests 
that oral cavity findings are present in 25.65% of cases 
[5]. The commonly occurring oral manifestations found 
in a case series conducted by Sinadinos and Shelswell 
were blisters, ulcerations, and desquamative gingivitis 
[6]. In the oral cavity, the most commonly involved sites 
in COVID-19 disease are the palate and tongue followed 
by the gums and the lips [7]. In the tongue, the 
ulcerations are quite common specifically on the 
dorsum surface or sides of the tongue. Rarely, only in 
15% of patients, the ulcerations develop on the ventral 
surface [8]. Additionally, multiple pinpoint yellowish 
ulcers and white plaque can also be present on the 
tongue [3]. The occurrence of white plaque on the 
dorsal surface of the tongue is due to the occurrence of 
fungal infections which is also one of the common oral 
manifestations of SARS-CoV-2, probably caused by 
lower immunity. Dima et al reported a case of a neonate 
with COVID-19 having oral cavity candidiasis [9]. These 
oral manifestations are accompanied with pain in 75% of 
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cases [7]. In another study, 25% of patients reported 
impaired taste, 15% had burning sensations, and 20% 
had difficulty in swallowing. Ageusia was observed in 
24% of patients, hypogeusia in 35%, and dysgeusia in 
38% of the COVID-19 patients. Taste disorders are more 
common in women than men [10].  

A proper understanding of the dentist regarding 
oral manifestations of COVID-19 is very important as it 
helps in the early diagnosis of the disease and hence 
prevents transmission. The present systematic review 
aims to summarize the findings of the available past 
literature regarding oral manifestations of COVID-19 to 
highlight the role of the dentist in intervening the severity 
of this deadly pandemic disease. 

II. Methods 
a) Outcome 

The primary outcome of this study was the 
systematic evaluation and characterization of currently 
reported cases and studies of oral manifestations 
associated with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection. This review 
followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [11]. 

b) Eligibility criteria 
The clinical evidence was searched in the form 

of original peer-reviewed journal articles which include 
observational and cross-sectional studies investigating 
the prevalence of oral disorders in patients with COVID-
19. Apart from these, case reports and case series were 
also included in the systematic review. The range of 
data publication was limited fromJanuary 1, 2020, to 
June 30, 2022. Conference papers, book reviews, book 
chapters, letters to the editor and replies, newspaper 
and newsletter articles, expert opinions, and theses or 
dissertations were not used. Articles that are not 
published in English were also excluded.  
c) Data sources and search strategy 

We conducted an extensive literature search in 
several electronic bibliographic databases (PubMed, 
Scopus, Science direct, Litcovid) and retrieved all 
articles published from January 1, 2020, to June 30, 
2022. Observational cross-sectional, case-control and 
cohort studies, case reports/ series reporting MIS-C, 
and letters to the editor were screened. The surveillance 
studies were also included.  
PUBMED [search until 30.06.2022] 
(((((((((((((((((((((((((oral manifestations) OR (oral 
involvement)) OR (oral lesions)) AND (gingival lesions)) 
OR (gingival bleeding)) OR (gingival ulcer)) AND (buccal 
mucosa involvement)) OR (buccal ulcer)) AND (lip 
ulcer)) OR (lip mucosa involvement)) AND (tongue 
lesions)) OR (tongue ulcer)) OR (tongue involvement)) 
OR (ageusia)) OR (hypogeusia)) OR (dysgeusia)) OR 
(loss of taste)) OR (altered taste)) OR (gustatory 

impairment)) AND (burning sensation)) AND (aphthous 
stomatitis)) AND (ulcers on palate)) AND (COVID-19)) 
OR (coronavirus)) OR (corona pandemic)) OR ((SARS-
CoV-2) 
LITCOVID [search until 30.06.2022] 
"Oral manifestations in COVID-19" OR "tongue lesions in 
coronavirus" OR "gingival involvement in coronavirus 
pandemic" OR " buccal mucosa involvement in COVID-
19" 
SCOPUS [search until 30.06.2022] 
(tongue lesions OR mucosal lesions OR oral lesions 
AND COVID-19 OR coronavirus) 
SCIENCE DIRECT [search until 30.06.2022] 
Oral manifestations in COVID-19 OR oral involvement in 
coronavirus  
d) Data collection 

The inclusion of studies was done in two 
phases. In phase I, the titles of all the studies were 
screened first, followed by the screening of abstracts, 
based on the inclusion and exclusion criteria. Articles 
eligible based on the title and abstract would then be 
read in full and judged for their eligibility. Duplicates 
were eliminated and irrelevant articles were excluded 
from the systematic review. The full-text articles of all 
potential studies were obtained and evaluated for 
inclusion. In phase II, the references of all the included 
studies, case reports, and case series were again 
screened to search for any new potentially eligible 
studies.  

All studies that reported orofacial manifestations 
in patients with laboratory-confirmed COVID-19 were 
included. Studies with suspected COVID-19 cases were 
excluded. To provide a systematic overview of these 
studies, we evaluated the included studies in terms of 
their demographic details such as author, year, country, 
study type, sample size, gender, age, study duration, 
medical history, admission in the ICU, and severity of 
the disease. Apart from this, the details related to the 
oral manifestations such as the site affected, onset of 
the orofacial manifestations, general symptoms, any 
special investigations performed, treatment of oral 
lesions, and outcome of the disease were also 
recorded. In the end, a total of 75 articles were included 
in this systematic review. The article inclusion flow 
diagram is shown in figure 1 

e) Outcome measures 
The primary outcome was estimating the 

prevalence of oral manifestations among COVID-19 
patients. The secondary outcome was the most 
common type of oral manifestation and site affected in 
the oral cavity.  

f) Statistical analysis 
Qualitative data were resynthesized by grouping 

and comparing information reported in newly included 
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studies. Oral and mucosal conditions were summarized 
in schematic representations. 

III. Results 
A lot of studies along with the literature reviews 

have evaluated the oral mucosa involvement in COVID-
19. We got 268 articles on the preliminary search, out of 
them, 75 articles were included in the final analysis 
[5,6,9,10,12-82]. 

The demographic characteristics of the 
included studies (n=75) are shown in table 1. We 
retrieved the data from 75 studies [5,6,9,10,12-82] 
including 11,321 patients with individual sample sizes of 
studies ranging from 14 [47] to 1172 [35]. All the articles 
(n=75) were published in year 2020 [6,9,12-27,56-69], 
2021 [5,28-43,70-79], and 2022[44-55,80-82] but most 
of the articles (n=33) were from 2020 followed by the 
year 2021 (n=31) and 2022 (n=15). 

The 75 articles included data from 27 countries 
around the globe. Most of the studies were conducted in 
Italy (n=13) [16,19,20,22,23,28,29,36,37,58,66,72,81], 
followed by Brazil (n=7) [10,47,49,52,56,75,77], India 
(n=7) [17,33,44,45,50,55,80], Egypt (n=5) 
[34,38,41,68,71], Turkey (n=5) [26,39,42,48,64], Iran 
(n=4) [25,54,62,79], Spain (n=4) [5,53,59,60], USA 
(n=4) [27,57,65,67], Saudi Arabia (n=3) [40,46,51], 
New York (n=2) [30,31], China (n=2) [15,35], Iraq 
(n=2) [12,43], Israel (n=2) [13,74], Europe (n=2) 
18,70], Copenhagen (n=1) [14], California (n=1) [21], 
France (n=1) [24], Qatar (n=1) [32], Romania (n=1) 
[9], United Kingdom (n=1) [6], Colombia (n=1) [61], 
Norway (n=1) [63], Indonesia (n=1) [69], Afghanistan 
(n=1) [73], Czech Republic (n=1) [76], Ukraine (n=1) 
[78], and Poland (n=1) [82]. 

Among 75 studies, most of them were cross-
sectional studies (n=36) [5,12-26,29,30,33,34,37-42,44-
46,48-51,53-55] followed by case report (n=20) [10,61-
75,78-81], case series (n=10) [6,9,56-60,76,77,82], 
retrospective studies (n=6) [27,28,35,36,47,52], 
prospective study (n=2) [31,43], and case-control study 
(n=1) [32]. 

A total of 11,321 patients were evaluated in the 
systematic review, of which 6581 (58.1%) were females. 
Three studies did not report the gender of the patients in 
their studies [5,22,35]. The age group of most of the 
studies (n=39) was in the range of more than 50 years 
followed by less than 30 years (n=12). Three studies did 
not report the age group of the patients [5,34,35] and 
one study was conducted among newborns [9]. The 
detailed age distribution is shown in figure 2. 

Only 33 studies have reported the medical 
history of the patient. Among those studies, most 
patients were having hypertension (n=25), diabetes 
(n=19), respiratory disease and asthma (n=7), 
cardiovascular disease (n=6), allergy (n=4), and others. 
Regarding hospitalization, 21 studies reported that 

COVID-19 patients were admitted to the hospital, 11 
studies reported hospitalization in ICU, and 5 of the 
studies also showed that the patients were ventilated 
(Table 1).  

The oral manifestations were divided into 12 
categories: taste alteration, tongue manifestation, 
xerostomia, red and white lesions, vesiculobullous 
lesions, periodontal changes, burning sensation, 
bleeding disorders, lip lesions, TMJ disorders, salivary 
gland disorders, and fungal infections. Most of the 
patients were having multiple signs and symptoms. 
Hence, we have calculated the oral manifestation 
individually. Taste alteration (n=43; 57.3%) was found in 
most people followed by vesiculobullous lesions (n=41; 
54.6%) and tongue manifestations (n=26;34.6%). The 
detailed results of the type of oral manifestation is 
shown in figure 3.The most common sites of 
involvement in descending order were the tongue 
(n=62) followed by oral mucosa (n=27) and lips (n=19) 
(Figure 4). Descriptive characteristics of the oral lesions 
are shown in Table 2. 

Taste Disorders and tongue manifestation: The 
prevalence of taste disorders and tongue manifestation 
was assessed with data from 43 (57.3%) and 26 (34.6%) 
studies respectively. Loss of taste or ageusia and was 
reported by 21 studies [12,14,20,23,35,40-42,44,49, 
53,55,56,58,63,65,67,70,72,74]. Taste alteration or 
dysfunction was reported by [5,13,16-19,21,22,29, 
36,38,46,51,54,66,78], Amblygeustia [15], dysgeusia 
[24,28,37,50,54,59,60] 

Three studies [29,36,51] reported geographic 
tongue and one study [30] reported strawberry tongue 
among the COVID-19 patients. Other tongue 
manifestations are shown in table 2. 

Vesiculobullous lesions:
 

Forty one (54.6%) included 
studies and case reports or case series were having the 
vesiculobullous lesions

 
[5,6,10,26,27,29,31,33,34,37-

44,46-51,53,55,56,57,59-62,64,69,70,75-77,79,81,82].
 

Xerostomia: Xerostomia was noted in 18cross-sectional 
studies [13,15,28,34,37,38,40,42,44,45,46,48,50-55] 
and 2 case reports[60,78] constituting 26.6% of the 
included studies.

 

Red and white lesions:
 
Eighteen studies(24%) reported 

red and white lesions in COVID-19 positive patients 
[9,24-26,29,33,36,37,39,43,49,51,53,57,61,68,80,82].

 

Periodontal involvement:
 

Twelve studies (16%) were 
found having the involvement of gingiva and 
periodontium among the patients of COVID-19 of the 
present systematic review [6,26,29,32,38,39,42,44,

 

51,55,59,78].
 

Burning sensation:
 
Eleven studies

 
(14.6%) reported the 

complaint of burning sensation [5,33,38,42-44,53,55,
 

57,60,78].
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Bleeding disorders: A total of six studies (8%) reported 
the incidence of bleeding disorders in COVID-19-
positive patients [29,51-53,64,82]. 
Other findings: Salivary gland disorders (4%) [37,38,52], 
fungal infection (2.6%) [43,82], and dental pain (2.6%) 
[34,42] was found in three, two, and two studies 
respectively.  

The latency time between the appearance of 
systemic symptoms and oral lesions was between 2 
weeks before to 10 days after the onset of systemic 
symptoms. In most of the studies (n=14), general 
symptoms followed the oral symptoms (Table 2). 

General treatment, as well as the treatment for 
the oral lesions among COVID-19 patients, is given in 
supplementary table 1. Oral lesions healed between 7 
and 21 days after appearance. Different types of 
therapies including chlorhexidine mouthwash, nystatin, 
oral fluconazole, topical or systemic corticosteroids, 
systemic antibiotics, systemic acyclovir, artificial saliva, 
and photobiomodulation therapy (PBMT) were 
prescribed for oral lesions depending on the severity 
and etiology. 

IV. Discussion 

COVID-19 has become a public health problem 
around the world. Initially, it was thought that the lack of 
involvement of the oral mucosa is a differentiating 
feature of COVID-19 as compared to other viral 
infections but in April 2020, a case report published by 
Chaux-Bodard et al have shown the association of 
COVID-19 with the oral mucosa in a 45-year-old female 
having painful inflammation of the papilla of the tongue, 
which ultimately healed as an asymptomatic ulcer in 10 
days without a scar along with a skin lesion in the toe 
and was tested positive on Day 8 [83]. Since then, many 
observational studies and case reports were published 
in the literature depicting the involvement of oral mucosa 
among COVID-19 patients. The present systematic 
review was conducted with the same intent to elaborate 
the association between COVID-19 and the oral cavity 
with the help of previously published studies. 

SARS-CoV-2 invades human cells of the lower 
respiratory system with the help of receptors known as 
ACE 2 and transmembrane protease serine 2 [3]. 
Among these two, the ACE 2 receptor is found mainly in 
the cells of the lung, liver, kidney, gastrointestinal (GI) 
and even on the cells of nasal epithelium and oral 
mucosa [4]. These cells act as host cells for the virus 
through which, the virus invades these cells of the body 
and starts an inflammatory response in these organs 
which, in turn, causes the smell and taste dysfunctions 
early in the course of the disease [15]. Hence, the 
mechanism of development of oral lesions can be 
directly through the effects of the replicating virus in 
these cells (lesions will be SARS-CoV-2-specific) and 
indirectly as a sequel of possible drug reactions that 

may develop during the latency period, viral exanthem, 
through physical and psychological stress of the 
COVID-19 or its treatment, or co-infection with other 
bacterial infections enhancing the severity of COVID-
19[59]. According to Amorim dos Santos et al [4], the 
deterioration of the general health of COVID-19 patients 
along with the longer period of hospitalization and 
several treatment procedures also predispose the 
occurrence of oral lesions. Chaux-Bodard et al. 
hypothesized that oral lesions may arise as a sequel of 
various inflammatory reactions that induce vascular 
inflammation [83]. Previously published reports of the 
Italy and United Kingdom stated the temporary 
association of pediatric inflammatory multisystem 
syndrome with SARS-COV-2 cases [84]. Various 
diseases like Kawasaki disease and erythema 
multiforme can itself predispose to oral manifestations. 
Hence, we have excluded such conditions from our 
systematic review. 

Talking about the oral lesions, the most 
common sites of involvement in descending order were 
the tongue (n=62), oral mucosa (n=27), lips (n=19), 
entire oral cavity (palate (n=12), gingiva and 
periodontium (n=12), and salivary gland (n=3). Sousa 
et al found the palate and tongue followed by the gums 
and the lips as the most commonly involved sites in 
COVID-19 patients [7]. Description of the oral 
manifestations among COVID-19 patients are as follows: 

a) Taste disorders 
According to the various published studies, 

smell and taste changes are the early indicators of the 
COVID-19 pandemic which are effective in early 
diagnosis and decision making. Though these 
symptoms are not life-threatening, they may hamper the 
quality of life of the patient. Prof C. Hopkins, President of 
the British Rhinological Society has stated that loss of 
smell/taste can be the only symptom of COVID-19 [85]. 
Several public health surveillance organizations such as 
the European Centre for Disease Prevention and 
Control, Centre for Disease Control and Prevention 
(CDC), WHO [86], and Public Health England included 
the sudden onset of anosmia, ageusia, or dysgeusia in 
the list of main clinical criteria for the case definition of 
COVID-19 [87]. In our systematic review also, general 
symptoms followed the oral symptoms, especially loss 
of taste. The possible explanation for the taste 
disturbances in COVID-19 patients is the higher 
expression of ACE 2 receptor in the tongue as 
compared to the buccal and gingival tissues resulting in 
the damage to mucosal epithelial cells of the oral cavity 
[88].  

In the present systematic review, the incidence 
of taste disorders and tongue manifestation was 
assessed with data from 43 (57.3%) and 26(34.6%) 
studies respectively. Al-Zaidi et al in their cross-sectional 
study found the overall prevalence of taste dysfunction 
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in 83.08% of COVID-19 patients. The taste recovers at 
one week for 50% of the participants followed by less 
than a week (25%), within 2 weeks (18.75%), and within 
3 weeks (6.25%) [12]. Amorim dos Santos et al in their 
living systematic review (LSR) found taste disorder as 
the most prevalent oral symptom in this population with 
a prevalence of 45% [4] but in their second LSR, the 
prevalence decreased to 38%. They stated that the 
prevalence of taste disorders among COVID-19 patients 
varies from 14% in Africa to 49% in Europe [89]. Yan CH 
et al found taste loss in 71% of COVID-19–positive 
subjects and the association was strongly associated 
with COVID-19 positivity (OR 10.2; 95% CI, 4.74-22.1) 
[21]. A total of 52% reported changes in taste sensation 
in Biadsee A et al study with 52 patients reporting a 
change in spicy taste perception, 54 in salty taste, 53 in 
sour taste, and 61 patients in sweet taste [13]. Bodnia 
NC et al reported a total loss of taste in 70% of patients 
which resolved within 1-3 weeks for 78% and 3-6 weeks 
for 22% [14]. A meta-analysis conducted by Tong JY et 
al have shown that gustatory changes are noted in 
43.93% of these individuals [90]. The prevalence of taste 
alterations was estimated to be around 54.73% [95% CI: 
46.28–63.04%] in another meta-analysis conducted by 
Nijakowski K et al [91].  

Three studies conducted by Favia G et al [29], 
Bardellini E et al [36], and Binmadi NO et al [51] 
reported geographic tongue in our systematic review. 
Bardellini E et al conducted a pediatric retrospective 
cohort study and reported oral pseudomembranous 
candidiasis (n=2), coated tongue (n=2), taste alteration 
(n=3), and geographic tongue (n=1) as the most 
common oral lesions of which, geographic tongue 
appeared concurrently with the high fever according to 
the patient’s mother [36]. The etiopathogenesis of the 
geographic tongue is still unclear but some authors 
reported the association of several non-genetic 
multifactorial factors, including viral infections [92]. A 
study conducted by Halepas S et al [30] reported 
strawberry tongue among COVID-19 patients. Other 
tongue manifestations are plaque-like changes in the 
tongue [13,52,61], macroglossia [24,32], ulcerations on 
tongue [10,24,26,56,73,76,80,81], fissured tongue 
[29,44,73], lingual papillitis, white tongue and 
glossitis with patchy depapillation [5], burning sensation 
in tongue [42,68,78], white coat, numbness, and black 
discoloration of tongue [43], depapillation of tongue 
[45,60], hairy tongue [46], Greasy tongue coat [71], and 
smooth tongue and mycosis of the tongue [82]. 

b) Vesiculobullous lesions 
Forty one included studies and case 

reports/case series (54.6%) have mentioned the 
incidence of vesiculobullous lesions [5,6,10,26,27, 
29,31,33,34,37-44,46-51,53,55,56,57,59-62,64,69,70,75-
77,79,81,82]. Favia G et al widely describes the 
histological aspect of oral SARS-CoV-2-related lesions 

and found ulcers (52.8%) as the most detected oral 
manifestation [29]. Presas CMC et al reported three 
cases with ulcers, of which one was infected by the 
SARS-CoV-2 virus and two were suspected patients 
infected by the SARS-CoV-2 virus. The lesions resemble 
herpes simplex infection but were not confirmed by 
biopsies [59]. Painful oral ulcers were the most common 
orofacial manifestations in patients with COVID-19 in a 
review conducted by Halboub E et al [93]. Tapia ROC et 
al [57] and Dalipi ZS et al [70] found bullous and lesions 
on the palate and oral mucosa respectively. Riad A et al 
found multiple ulcers (1 and 7 ulcers per patient) with 
their size ranging between 1 and 5 mm, of which the 
majority (92.3%) were not bleeding, and all of them 
(100%) were manifested on the dorsum or side of the 
tongue. They found a statistically significant association 
between the number of ulcers and gender, onset, 
duration, Ct value, and pain score [8]. A systematic 
review conducted by Orilisi G stated that oral ulcers, 
cheilitis, and tongue lesions were more common in 
patients before hospitalization, while perioral pressure 
ulcers, macroglossia, blisters, and oral candidiasis were 
more recurrent in patients during hospitalization [94]. 

Regarding the mechanism of the formation of 
the ulcer, it was proposed that an increased level of 
tumor necrosis factor (TNF)-α in COVID-19 patients can 
lead to chemotaxis of neutrophils to oral mucosa and 
the development of aphthous-like lesions. Stress and 
immunosuppression secondary to COVID-19 infection 
could be other possible reasons for the appearance of 
such lesions in COVID-19 patients [10]. 

Red and white lesions: Eighteen studies (24%) reported 
red and white lesions in COVID-19 positive patients 
[9,24-26,29,33,36,37,39,43,49,51,53,57,61,68,80,82]. 

The various types of red and white lesions 
reported in the included studies are cheilitis and oral 
lichenoid reaction [24], white plaques on the intraoral 
mucous layer [25,37,43,68,80], rash and erythema [26], 
candidiasis [9,29,36,49,51,53], reddish-white spots on 
the palate [33,57], erythema and lichen planus [39], 
angular cheilitis [53,82], and reddish plaques on the 
lower lip [61]. 

Xerostomia Xerostomia was noted in 18 cross-sectional 
studies [13,15,28,34,37,38,40,42,44,45,46,48,50-55] 
and 2 case reports [60,78] with 26.6% of studies 
reporting the complaint of dry mouth. In a study 
conducted by Biadsee et al, 56% of patients reported 
xerostomia which was assessed by the question ‘‘Do 
you feel the need to drink more (dry mouth)?’” [13]. In 
the updated version of the LSR performed by dos 
Santos et al [89], xerostomia was the most prevalent 
oral symptom identified in patients with COVID-19, 
whereas, taste disturbances were the predominant 
feature in the original LSR [4]. In a meta-analysis 
conducted Nijakowski K et al, xerostomia was prevalent 
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among 37.58% [95% CI: 26.35–49.53%] of the COVID-
19 patients [91]. 
Periodontal involvement: Twelve studies (16%) 
[6,26,29,32,38,39,42,44,51,55,59,78] have shown the 
prevalence of gingivitis and periodontitis. The gingival 
manifestations found among the COVID-19 patients of 
our systematic review were the gingivitis [29], 
desquamative gingivitis [6,59], ulceronecrotic gingivitis 
[29], and gingival bleeding [6,38,42,44,55,78]. 
Periodontitis [32] and necrotizing periodontal disease 
[51] were reported in two studies. 

Other findings: Red and/or swollen lips was observed by 
Halepas S et al in 48.9% of patients [30]. Pale lips [33], 
reddish plaques on the lower lip [61], nodule in the 
lower lip [10], and reddish macules [42] were the 
findings related to lip involvement in COVID-19 patients. 
Reddish-white spots on the palate [33], ulcerations on 
the palate [6,39,56,59,60,81,82], white coat of the palate 
[43,68], bulla on the left and right palatal mucosa [57], 
an erythematous surface on the hard palate [64], and 
angioma type lesion on the right side of the palate [82] 
were the palatal findings among COVID-19 patients. 
Eleven studies (14.6%) included in the systematic review 
found the complaint of burning sensation also 
[5,33,38,42-44,53,55,57,60,78]. Biadsee A et al found a 
statistically significant strong association between 
burning mouth and taste change (p=0.002, p=0.009, 
respectively) [13]. 

Although we have tried to summarize the 
findings of the studies reporting oral manifestations 
among COVIOD-19 patients, one of the biggest 
limitations of this systematic review was the lack of 
temporal dimension. We were not able to say that these 
oral manifestations are directly connected to COVID-19, 
or due to indirect manifestations of other factors such as 
stress, immunosuppression, and/or medications. 
Another shortcoming was the lack of definitive diagnosis 
as most of the included cases have not undergone 
biopsy for confirmation of the diagnosis. 

V. Conclusion 

Our systematic review shows a higher 
prevalence of oral manifestation, specifically taste 
alteration (57.3%) followed by vesiculobullous lesions 
(54.6%), and tongue manifestations (34.6%). COVID-19 
patients show various oral manifestations that may help 
clinicians with early identification of the disease. 
Recognition of signs and symptoms of COVID-19 is 
critical for early diagnosis and better prognosis. Dental 
practitioners can play an important role not only in the 
prevention of COVID-19 transmission but also in 
breaking the chain of COVID-19 disease. Raising 
awareness of these symptoms is important to initiate 
early diagnosis and treatment of this deadly COVID-19 
disease. 
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Figure 1:
 
Flow diagram of literature search and selection criteria of the included studies (n=75)

Figure 2:
 
Age distribution of the patients included in the systematic review (n=75)
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Figure 3: Categories of oral manifestation among the patients with COVID-19

 

Figure 4: Intraoral sites of involvement among COVID-19 patients 
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S. 
No.

 
Author & Year

 
Study 

location
 Study 

design
 Sam

ple 
size
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Age
 

Study duration
 

Medical 
history

 Admission 
in the ICU

 Severity of 
the disease

 

1.
  Al-Zaidi and 

Badr (2020) 
[12]

 Iraq
 Cross-

sectional
 65

 M- 41.6%
 

F- 58.4%
 

 41.2 yrs
 5 April 2020 - 

17 May 2020
 - - Moderate

 

2.  Biadsee et al 
(2020) [13] Israel Cross-

sectional 140 M-58; F-70 
 36.5 yrs 

March 25, 
2020, and April 
15, 2020. 

- - Mild 

3.  

Bodnia and 
Katzenstein 
(2020) [14] 

Copenhagen 
Cross-
sectional 

65 
F-22; M-28 
 

45 yrs March 2020 - - Mild 

4.  
Chen L et al 
(2020) [15] 

China 
Cross-
sectional 

31 
M-15 
F-16 

60.6 yrs 

28 February 
2020 to 4 
March 2020 

- - - 

5.  
Dell V et al 
(2020) [16] 

Italy 
Cross-
sectional 

355 
M-54% 
 

50 yrs 
March10 to 30, 
2020 

Cardiov
ascular 
disease, 
allergic 
(Sinusiti
s) 

- Mild to 
Moderate 

6.  
Kumar L et al 
(2020) [17] 

India  
Cross-
sectional 

141 
M-58.9%; 
F-41.1%. 

15.2 yrs 
May to August 
2020 

- - Mild to 
Moderate 

7.  
Lechien JR et 
al (2020) [18] 

Europe(Multi 
Centre) 

Cross-
sectional 

417 
F-263;  
M-154 

36.9 ± 
11.4 yrs 

- 

Allergic 
Rhinitis 
Asthma 
Hyperte
nsion 
Hypothy
roidism 

Hospitalisa
tion of 
severe 
cases 

Mild 
Moderate 
Severe 

8.  
Paderno A et 
al (2020) [19] 

Italy 
Cross-
sectional 

508 
 

M-56% 
F-44% 
(55±15 
years) 

55±15 
years 

March 27 to 
April 1, 2020 

- 

Hospitalisa
tion of 
severe 
cases 

Mild 
Moderate 
Severe 

9.  
Rizzo PB et al 
(2020) [20] 

Italy 
Cross-
sectional 

202 

F-55.1% 
M-44.9% 
 

56 yrs 

March 19 and 
March 22, 
2020 

- - Mild 

10.  
Yan CH et al 
(2020) [21] 

California 
Cross-
sectional 

59 
and 
203 
(Co
vid 
+ve 
and 
–ve) 

M&F-
49.2% 
(Covid 
+ve); M-
34%, F-
65% (covid 
–ve) 

54 yrs 

March 3, 2020, 
and March 29, 
2020 

Allergic 
Rhinitis, 
immuno
compro
mised 
state, 
hyperte
nsion, 
DM, 
Cardiac 
Disorder
s, 
Cancer 
CLD, 
History 
of Head 
Trauma, 
Neurolo
gical 
disease 

Hospitalisa
tion of 
severe 
cases 

Mild 
Moderate 
Severe 
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11.  Sinjari B et al 
(2020) [22] Italy Cross-

sectional 20 - - May 2020 to 
June 2020) 

DM, 
Cardiov
ascular 
conditio
ns 

- Mild to 
Moderate 

12.  
Giacomelli A 
et al (2020) 
[23] 

Italy Cross-
sectional 59 M-40% 

F-60% 60 yrs March 19,2020 - - Mild 

13.  Mascitti H et 
al (2020) [24] France Cross-

sectional 59 M:F-3:1 

Median 
age 
(IQR) 
was 
57.6 
(49.4–
69.1) ye
ars. 

March 31, 
2020 - - Mild  

14.  Salehi M et al 
(2020) [25] Iran Cross-

sectional 53 M-43.4%; 
F-56.6% 

<50 
yrs-
20.7%; 
≥50 
yrs-
79.3% 

1 March 2020 
to  30  April  
2020 

Cardiov
ascular 
disease
s 
(52.83) 
and DM 
(37.7%; 
Chronic 
kidney 
disease-
20.7% 

- Mild to 
Moderate 

15.  Askin O et al 
(2020) [26] Turkey Cross-

sectional 210 M-58.6%; 
F-41.4% 

7.44 ± 
17.259 
yrs 

April 2020. Comorb
idties 

29 in ICU 
129 in 
wards 

Moderate 
and Severe 

16.  Katz J et al 
(2020) [27] USA 

Retrospe
ctive 
study 

889 F-509 
M-386 

18-34 
yrs-  
66% 

Registry Study - - - 

17.  
Fantozzi PJ 
et al (2021) 
[28] 

Italy 
Retrospe
ctive 
study 

326 M-52.3% 
F-47.7% 

Median 
age- 57 
(48–67) 
days 

6 March to 30 
April 2020 

Hyperte
nsion (n 
= 29), 
chronic 
pulmon
ary 
disease 
(n = 
11), DM 
(n = 
10), 
cardiova
scular 
disease 
(n = 9), 
cancer 
(n = 5) 

Hospitalize
d (median 
no of 
days-12.5 
days) 

Moderate 
and severe 

18.  Favia G et al 
(2021) [29] Bari, Italy 

 
Cross-
sectional 

123 M:F ratio 
1.3:1 

Median 
age 72 
yrs 

October 2020 
to December 
2020 

- 

History of 
Hospitaliza
tion and 
ICU 

Moderate 
and severe 

19.  
 
Halepas S et 
al (2021) [30] 

New York Cross-
sectional 47 M-51.1%; 

F-48.9% 
9.0 ± 
5.0 yrs 

March 15 
through June 
1, 2020 

- 
History of 
Hospitaliza
tion, ICU 

Mild  
Moderate  
Severe 
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20.  
Rekhtman S 
et al (2021) 
[31] 

New York 
Prospecti
ve cohort 
study 

296 M-71% 
F-29% 

Median 
age- 64 
(57-77) 

May 11, 2020 
and June 15, 
2020 

CAD-
23%; 
Congest
ive heart 
failure-
14%; 
Asthma 
9%; 
COPD-
14%; 
DM-
34%; 
Hyperte
nsion-
71% 

History of 
Hospitaliza
tion 

Moderate 
and Severe 

21.  Maraouf N et 
al (2021) [32] Qatar Case 

control 

Cas
es-
40; 
Con
trol-
528 

Cases-M-
50%; F-
50% 
Controls- 
M-54.9%; 
F-45.1% 

Cases- 
53.6 yrs 
Controls
-41.5 
yrs 

February  and  
July  2020 

DM- 
Cases-
42.5% 
Controls
-27.8% 

Hospitaliza
tion and 
ICU 
admission 

Mild 
Moderate 
Severe 

22.  

Nuno-
Gonzalez A 
et al [5] 
(2021) 

Spain Cross-
sectional 666 - 55.7yrs 10 and 25 April 

2020 - 
History of 
Hospitalisa
tion 

Mild  
Moderate 

23.  
Subramania
m T et al 
(2021) [33] 

India Cross-
sectional 713 M:F-6:3 69 yrs May 2020 and 

June 2020 

DM 
Hyperte
nsion 

- Mild  
Moderate 

24.  Abubakr N et 
al (2021) [34] Egypt Cross-

sectional 573 

408 
females 
and 165 
males. 

36.19 
±9.11 
years 

May  1, 2020 
to July 1, 2020 - - Mild  

Moderate 

25.  Song J et al 
(2021) [35] China Retrospe

ctive 
117
2 - - December 

2019 - 
History of 
Hospitaliza
tion 

Mild 

26.  Bardellini E et 
al (2021) [36] Italy Retrospe

ctive 27 M;F-19:8 4.2 yrs March to April 
2020  - - Mild 

27.  
Gherlone EF 
et al (2021) 
[37] 

Italy Cross-
sectional 122 

M-75.4% 
F-24.6% 
 

62.5 yrs 
July 23, 2020 
to September 
7, 2020  

CAD, 
DM, 
Chronic 
kidney 
disease, 
active 
neoplasi
a 
COPD 

History of 
Hospitaliza
tion and 
ICU and 
Ventilation 

Moderate 
Severe 

28.  
El Kady DM 
et al (2021) 
[38] 

Egypt Online 
survey 58 

M-53.4%; 
F-46.6% 
 

18-46 
yrs 

May 15 to 
June 10, 2020 - 

History of 
Hospitalisa
tion 

Mild 

29.  Fidan V et al 
(2021) [39] Turkey Cross-

sectional 74 M-66.2% 
F-33.8% 

51.4 ± 
6.3 yrs 

April to 
October 2020 - Hospitalize

d 
Mild 
Moderate 
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30.  Natto ZS et al 
(2021) [40] Saudi Arabia 

Cross-
sectional 
study 

109 M-67% 
F-33% 

39.3±1
2.4 yrs 

July-October 
2020 

DM 
(10.1%); 
hyperte
nsion 
(7.3%); 
asthma 
and 
arthritis 
(1.7%) 

- - 

31.  
Elamrousy 
WAH et al 
(2021) [41] 

Egypt Cross-
sectional 124 M-74.2%; 

F-25.8% 

50.32 ± 
12.47 
yrs 

2 September 
2020, to 10 
June 2021 

DM (n 
= 52), 
hyperte
nsion (n 
= 16), 
cardiac 
disease 
(n = 8), 
renal 
disease 
(n = 4), 
liver 
disease 
(n = 4) 

Hospitalize
d 

Severe 
(58.1%) 

32.  Bulut DG et 
al (2021) [42] Turkey Cross-

sectional 200 M-75 
F-125 

20–30 
yrs: 89 
(62/27), 
31–40: 
65 
(43/22), 
41–50: 
27 
(14/13), 
51–60: 
15 
(4/11), 
61–70: 
4 (2/2) 

September 
2020 to March 
2021 

- Hospitalize
d (11.5%) 

Moderate  
Severe 

33.  Naser AI et al 
(2021) [43] Iraq Prospecti

ve study 338 M-59%; F-
41% 

Mean 
age-45 
yrs 

August 2020 
to March 2021 

Respirat
ory 
disease
s, DM, 
hyperte
nsion, 
heart 
disease, 
urogenit
al 
disease
s, 
hematol
ogical 
disease
s, 
gastroin
testinal 
disease
s 

Hospitalize
d 

critical 
admitted 
cases-
38.6% 

34.  
Muthyam AK 
et al (2022) 
[44] 

India Cross-
sectional 100 M-51% 

F-49% 

More 
than 35 
yrs-
54%; 
Less 
than 35 
yrs-46% 

- 

Immuno
compro
mised 
state, 
Multidru
g 
therapy 

Hospitalisa
tion 

Mild to 
Moderate 

35.  Ganesan A et 
al (2022) [45] India Cross-

sectional 500 
M-73.4% 
F-26.6% 
 

53.46 ± 
17.50 
years 

- - - - 
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36.  
El Tantawi M 
et al (2022) 
[46] 

Multicountry 
study 
(Saudi 
Arabia) 

Cross-
sectional 434 

M-41.5% 
F-58.5% 
 

18-23 
yrs 

August 2020 
to January 
2021 

Cancer 
and 
COPD 

- Mild 

37.  
Soares CD et 
al (2022) [47] 
 

Brazil Retrospe
ctive 14 

M-71.5% 
F-38.5% 
 

58 yrs - - - - 

38.  Tuter G et al 
(2022) [48] Turkey Cross-

sectional 204 
M-37.3% 
F-62.7% 
 

53.3 yrs February 2021 
to March 2021  

DM 
hyperte
nsion 
Immuno
supressi
on 

Hospitalisa
tion 
ICU 

Mild  
Moderate  
Severe 

39.  Schwab G et 
al (2022) [49] Brazil Cross-

sectional 154 M-59.7% 
F-40.3% 

54.60 ±
 13.93 y
ears 

January 13 to 
May 28 of 
2021 

- 

Hospitalisa
tion 
ICU 
Ventilation 

Moderate to 
Severe 
(discharged
/death) 

40.  Chawla J et 
al (2022) [50] India C Cross-

sectional 217 
M-70% 
F-30% 
 

50-60 
yrs 

September 
and December 
2020 

DM, 
hyperte
nsion 
CAD, 
bronchi
al 
Asthma 

- Mild 
Moderate 

41.  
Binmadi NO 
et al (2022) 
[51] 

Saudi Arabia Cross-
sectional 195 

M-25% 
F-75% 
 

33% 
were 18 
to 24 
years 
old and 
33% 
were 25 
to 34 
years 
old. 

March of 2020 
and March of 
2022 

Immuno
supressi
on, 
hormon
al 
modulat
ion 

Hospitalisa
tion 
ICU 
Ventilation 

Mild 
Moderate 
Severe 
Critical 

42.  
de Paula 
Eduardo F et 
al (2022) [52] 

Brazil Retrospe
ctive 519 

M-68.2% 
F-31.8% 
 

51-80 
yrs 

May 2020 to 
February 2021 - ICU Severe 

43.  
Villarroel-
Dorrego M et 
al (2022) [53] 

Spain Cross-
sectional 55 

M-54.5% 
F-45.5% 
 

51 ± 
23.24 y - - - - 

44.  Manifar S et 
al (2022) [54] Iran Cross-

sectional 140 
M-44.2% 
F-55.8% 
 

53.78 ± 
17.44 
yrs 

1 September 
2020 to 17 
October 2020 

- Hospitalisa
tion 

Moderate 
Severe 

45.  Bhuyan R et 
al (2022) [55] India Cross-

sectional 

169 
(first 
wav
e) 
211 
(2nd 
wav
e) 

1st wave-
M-35.5%; 
F-64.5% 
2nd wave-
M-45.5%; 
F-55.5% 

63 ±17 
and 57 
± 18 
(1st and 
2nd 
wave) 

- Comorb
idities 

Hospitalisa
tion 
ventilator 

Mild 
Moderate  
Severe 

46.  
Brandao TB 
et al (2020) 
[56] 

Brazil Case 
series 08 M-05; F-03 

 53 yrs - 

Hyperte
nsion 
COPD 
(case 
1); DM, 
obesity, 

Hospitalisa
tion 

Mild 
Moderate 
Severe- 
Critical 
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renal 
Failure, 
bariatric 
surgery, 
fibromy
algia 
(case 
2); 
obesity, 
Parkins
on 
disease, 
hyperte
nsion, 
COPD 
(case 3) 
DM and 
Hyperte
nsion 
(case 4) 

47.  Dima M et al 
(2020) [9] Romania Case 

series 03 M:F-2:1 Newbor
ns May 2020 

Diaper 
erythem
a 

Neonatolo
gy Ward Mild 

48.  

 
Tapia ROC et 
al (2020) [57] 
 

Latin 
America 

Case 
series 04 F:M--3:1 47.2 ± 

6.8 yrs - - 

 
Case 2- 
Hospitalise
d 
 

Mild (case 1 
& 3); 
hospitalized 
(case 2); 
moderate 
(case 4) 

49.  Vaira LA et al 
(2020) [58] Italy Case 

series 72 M-27; F-45 49.2 yrs 
March 31, 
2020 and April 
6, 2020. 

History 
of head 
trauma, 
allergic 
rhinitis, 
chronic 
rhino 
sinusitis, 
and 
psychiat
ric or 
neurolo
gical 
disorder
s. 

- Mild  
Moderate 

50.  
Presas CMC 
et al (2020) 
[59] 

Spain Case 
series 03 M:F-2:1 59 yrs 

last week of 
March and the 
first week of 
April 2020 

DM & 
hyperte
nsion 
(case 
2); 
Obesity 
and 
Hyperte
nsion 
(case 3) 

Case 3- 
Hospitalisa
tion 

Case 1- 
Mild 
Case 3- 
Moderate to 
severe 

51.  
Sinadinosand 
Shelswell 
(2020) [6] 

United 
Kingdom 

Case 
series 03 M:F-2:1 58 yrs  

DM and 
Hyperte
nsion 
(case 
2); 
obesity 
(case 3) 

- Mild to 
Moderate 

52.  
Rodríguez 
MD et al 
(2020) [60] 

Spain Case 
series 03 F:M-2:1 53 yrs - - 

 
Case 1 – 
Home 
quarantine 
Case 2 & 
3- 
Hospitalisa

Case 1- 
Mild 
Case 2- 
Moderate 
Case 3-  
Moderate 
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tion 

53.  
Corchuelo 
and Ulloa 
(2020) [61] 

Colombia Case 
report 01 Female 40 yrs - - - Moderate 

54.  
Dos Santos 
et al (2020) 
[10] 

Brazil Case 
report 01 Male 67 yrs March 31, 

2020 

 CAD, 
autoso
mal 
domina
nt 
polycyst
ic 
kidney 
disease, 
and 
kidney 
transpla
nt, 
immuno 
suppres
sion, 
venous 
thrombo
embolis
m 

Hospitalisa
tion in ICU Severe 

55.  
Zarch and 
Hosseinzade
h (2020) [62] 

Iran Case 
report 01 Female 56 yrs October 2020  - - - 

56.  Hjelmeseth J 
(2020) [63] Norway Case 

report 01 Female 60 yrs - - - - 

57.  
Kahraman 
and Çaşkurlu 
(2020) [64] 

Turkey Case 
report 01 Male 51 yrs 18 March 2020 - - Moderate 

58.  Smith AC et 
al (2020) [65] 

United 
States 

Case 
report 01 Male 21 yrs March 19, 

2020 - - Mild 

59.  
 
Maniaci A et 
al (2020) [66] 

Italy Case 
report 

 
01 Male 15 yrs - - - Mild 

60.  Melley LE et 
al (2020) [67] 

USA 
(Pennsylvani
a 

Case 
report 01 Female 

 59 yrs May 2020 - - - 

61.  Riad A et al 
(2020) [68] Egypt Case 

report 01 Female 47 yrs - 

Cardiov
ascular 
disease 
DM 

- Moderate 
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62.  Putra BE et al 
(2020) [69] Indonesia Case 

report 01 Male 29 yrs - 

Cardiov
ascular 
disease
s 

- Moderate 

63.  Dalipi ZS et al 
(2021) [70] Europe Case 

report 01 Male 17 yrs - - - - 

64.  Eita AAB et al 
(2021) [71] Egypt Case 

report 01 Female 31 yrs - 

Irritable 
Bowel 
Syndro
me 
Atopy 

- Severe 

65.  
Cirillo and 
Colello 
(2021) [72] 

Italy Case 
report 01 Female 36 yrs March 2020 - - Mild 

66.  Nejabi MB et 
al (2021) [73] Afghanistan Case 

report 01 Male 62 yrs - - - Mild  

67.  Klein H et al 
(2021) [74] Israel Case 

report 01 Female 
(pregnant) 40 yrs - - - Mild 

68.  
Ramires 
MCCH et al 
(2021) [75] 

Brazil Case 
report 01 Female 50 yrs - 

Obesity, 
hyperte
nsion, 
and 
type2 
DM 

Hospitalisa
tion 
 Ventilation 

Severe 

69.  Hocková B et 
al (2021) [76] 

Czech 
Republic 

Case 
series 03 M:F-3:0 62 yrs  

Arterial 
hyperte
nsion, 
hyperch
olesterol
emia, 
GERD 
(case 
1); 
Arterial 
hyperte
nsion, 
history 
of MI 
and 
septic 
shock 
(case 2) 

ICU Severe 

70.  Teixeira IS et 
al (2021) [77] Brazil Case 

series 04 M:F-1:3 

57 yrs, 
84 yrs, 
70 yrs, 
64 yrs 

- 

Hyperte
nsion, 
hypothy
roidism, 
and 
rectal 
tumor 
(case 
2); 
hyperte
nsion, 
hypothy
roidism 
(case 
3); 
bipolar 
disorder 
(case 4) 

- - 

71.  
Emelyanova
N et al (2021) 
[78] 

Ukraine Case 
report 01 Female 38 yrs - - - - 

72.  Fathi Y et al 
(2021) [79] Iran Case 

report 01 Female 22 yrs April 2020 - 
Hospitaliza
tion (2nd 
day) 
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73.  Shenoy P et 
al (2022) [80] India Case 

report 01 Female 
 55 yrs - - - - 

74.  Palaia G et al 
(2022) [81] Italy Case 

report 01 Female 30 yrs - - - - 

75.  
Rafałowicz B 
et al (2022) 
[82] 

Poland Case 
series 06 M-4 

F-2 

43 yrs, 
72 yrs, 
53 yrs, 
48 yrs, 
66 yrs; 
71 yrs 

January-June 
2021 

Hyperte
nsion 
and 
insulin 
resistan
ce (case 
2) 

No  

CAD: Coronary artery disease; COPD: Chronic obstructive pulmonary disease; GERD: Gastroesophageal reflux disease; DM: 
Diabetes mellitus; CLD: Chronic lung disease 

Table 2: Oral manifestations of the included studies (n=75) 

S. 

No. 
Author & 

year 
Oral manifestation Site 

Type of oral 
manifestation 

Occurrence/dur
ation of oral 

manifestation 
Systemic manifestation 

1.  
Al-Zaidi and 
Badr (2020) 
[12] 

Loss of taste (83%) Tongue Taste alterations 
1 week before 
systemic 
symptoms 

Fever (63.08%), cough (60.00%), 
dyspnea (47.69%), sore throat, 
diarrhea (32.31%), chest pain 
(30.77%). 

2.  Biadsee et al 
(2020) [13] 

Taste alteration 
(n=67), dry mouth 
(72), plaque-like 
changes in the 
tongue (9), swelling 
in the oral cavity (10) 

Tongue, 
oral cavity 

Taste alteration, 
tongue 
manifestation, 
xerostomia 

Along with 
systemic 
symptoms 

Cough and runny nose (p = 
0.018), olfactory dysfunction 

3.  
Bodnia and 
Katzenstein 
(2020) [14] 

Total loss of taste 
(70%) Tongue  Taste alterations 1-3 weeks (78%), 

3-6 weeks (22%) 

Fatigue, headache, fever, dry 
cough and disturbance of the 
sense of smell 

4.  Chen L et al 
(2020) [15] 

Amblygeustia 
(47.2%), dry mouth 
(11.1%) 

Tongue, 
oral cavity 

Taste alteration, 
xerostomia  

Along with 
systemic 
symptoms 

Submandibular lymph node 
enlargement (1); cough (21); fever 
(20); diarrhea (04); chest tightness 
(13) 

5.  Dell V et al 
(2020) [16] 

Taste disorders 
(65.5%) Tongue  Taste alterations Mean duration: 10 

days 

Fever (72.1%); cough (47.9%); 
fatigue (40.3%); dyspnea (21.7%); 
diarrhea (19.7%) 

6.  Kumar L et al 
(2020) [17] 

Taste 
Dysfunction (28.4%) Tongue  Taste alterations Duration: 2-15 

days 

Malaise (14.2%), sore throat 
(19.9%), cough (20.6%), fever 
(48.2%), diarrhea (5.7%), nasal 
discharge (3.5%) headache 
(5.7%) 

7.  Lechien JR et 
al (2020) [18] 

Gustatory 
dysfunction (88.8%) Tongue  Taste alterations Mean duration: 9.2 

± 6.2 days Olfactory dysfunction (85.6%) 

8.  Paderno A et 
al (2020) [19] 

Gustatory 
dysfunction 
(group a-51.9% 
Group b-78.9%) 
Partial-36.8% 
Total-60.1% 
Unable to assess-
3.1% 

Tongue  Taste alterations 

First symptom in 
11.9% (group a) 
and 10.2% (group 
b) 
Mean duration: 9.2 
± 5.4 

Olfactory dysfunction, fever, 
cough, headache, dyspnea, 
asthenia, diarrhea, nausea, nasal 
congestion, pharngodynia 

9.  Rizzo PB et al 
(2020) [20] 

Loss of taste 
(n=113) 
 

Tongue  Taste alterations Mean duration: 9.5 
days 

Dry cough, fever, headache, sore 
throat, chest pain, nausea, 
abdominal pain 

10.  Yan CH et al 
(2020) [21] 

Gustatory 
impairment -71% 
(p<0.001) 

Tongue  Taste alterations - 

Fatigue (81%), fever (70%), 
anosmia (68%), myalgia or 
arthralgia (63%), diarrhea (48%), 
nausea (27%). 
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11.  Sinjari B et al 
(2020) [22] 

Impaired taste 
(25%), burning 
sensation (15%), 
difficulty in 
swallowing (20%), 
dry mouth (30%) 
(p=0.02) 

Oral cavity, 
tongue  Taste alterations - - 

12.  
Giacomelli A 
et al (2020) 
[23] 

Dysgeusia (8.5%) 
Ageusia (1.7%) Tongue  Taste alterations 

Before 
hospitalization 
(91%) 

Fever (72.8%), cough (37.3%), 
dyspnea (25.4%), sore throat 
(1.7%), arthralgia (5.1%), 
headache (3.4%), asthenia (1.7%), 
abdominal symptoms (8.5%) 

13.  Mascitti H et 
al (2020) [24] 

Oral lichenoid 
reaction 32.5%; oral 
enanthema 27.5%; 
macroglossia 25.0% 
cheilitis 12.5%; 
ageusia-20.5%; 
extensive ulcerations 
of the tongue2.5% 

Lips, 
tongue, oral 
cavity and 
oral mucosa 

Red and white 
lesions, tongue 
manifestation, 
taste alteration, 
vesiculobullous 
lesion 

- 

Macular exanthema (80%), face 
edema (32%), livedo (13%), 
urticarial rash (8%), purpura (5%), 
oral lichenoid lesions (33%), and 
conjunctivitis (18%) 

14.  Salehi M et al 
(2020) [25] 

White plaques on 
the intraoral mucous 
layer 

Mucous 
membrane 

Red and white 
lesions - - 

15.  Askin O et al 
(2020) [26] 

Necrosis on 
maxillary arch (1 
case); apthous 
stomatitis 5.8%; rash 
and erythema; 
apthous lesion on 
side of tongue 

Mucous 
membrane 
and tongue 

Vesiculobullous 
lesion, tongue 
manifestation, 
red and white 
lesions, 
periodontal 
changes  

- Cutaneous findings (36.1%) 

16.  Katz J et al 
(2020) [27] 

Recurrent aphthous 
stomatitis- 0.64% 

Oral 
mucosa 

Vesiculobullous 
lesion - - 

17.  Fantozzi PJ et 
al (2021) [28] 

Dry mouth-45.9%; 
swallowing 
difficulties,-39.2%; 
dysgeusia-59.5% 

Tongue; 
oral cavity 

Taste alteration, 
xerostomia 

First symptom 
(xerostomia)-
19.6%; dysgeusia 
(87.9%) 
Duration 
(xerostomia) -7 
days; dysgeusia 6 
days 

Fever (90.9), cough (46.8), 
dyspnea (34.3), diarrhea (4.5), 
sore throat (3.6), fatigue (3.6), 
myalgia/arthralgia (2.7), vomiting 
(2.7) 

18.  Favia G et al 
(2021) [29] 

Geographic tongue 
(n=7); fissured 
tongue (5); 
ulcerative lesion 
(65); blisters (19); 
hyperplasia of 
papillae (48); angina 
bullosa (11); 
candidiasis (28); 
ulceronecrotic 
gingivitis (7) 
Petechiae (14); oral 
haemorrhage (1) 
Taste disorders 
(90%) 

Tongue, 
oral 
mucosa, 
lips 

Tongue 
manifestation, 
vesiculobullous 
lesion, red and 
white lesions, 
periodontal 
changes, 
bleeding 
disorders, taste 
alteration 

Together with 
general symptoms 
(26.2%); 
Duration: one 
week (41%) 
After 1 week of 
general symptoms 
(32.6%) 

Fever, anosmia, cough, sore 
throat, congestion, runny nose, 
nausea or vomiting, muscle and 
body aches, dermatologic 
manifestation, pneumonia, 
dyspnea, hypoxia (spo2 < 90%) 

19.  
 
Halepas S et 
al (2021) [30] 

Red and/or swollen 
lips (48.9%); 
strawberry tongue 
(10.6%) 

Lips, tongue 
Lip lesions, 
tongue 
manifestation 

- Fever 

46

Y
e
a
r

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
III

 I
ss
ue

 I
I 
V
er
sio

n 
I

  
 

(
DDDD
)

20
23

J

 © 2023    Global Journ als

Estimating the Prevalence of Oral Manifestations in Covid-19 Patients: A Systematic Review



20.  
Rekhtman S 
et al (2021) 
[31] 

Rashes on lips and 
tongue-5.7% and 
2.9%; ulcers on lips 
and tongue 

Lips and 
tongue 

Tongue 
manifestation, 
vesiculobullous 
lesion, lip lesions  

 Generalized rashes and 
vesiculobullous lesions present 

21.  Maraouf N et 
al (2021) [32] 

Periodontitis-
258/568 

Periodontiu
m 

Periodontal 
changes - - 

22.  
Nuno-
Gonzalez A et 
al [5] (2021) 

Oral mucosal 
changes (11.7%), 
transient anterior U-
shaped 
lingual papillitis (11.5
%), tongue swelling 
(6.6%), aphthous 
stomatitis (6.9%), 
burning sensation in 
the mouth (5.3%), m
ucositis (3.9%), glos
sitis with patchy 
depapillation 
(3.9%), white tongue
 (1.6%), and 
enanthema (0.5%), 
taste disturbances 

Tongue, 
oral mucosa 

Tongue 
manifestation, 
vesiculobullous 
lesion, burning 
sensation 

- - 

23.  
Subramaniam 
T et al (2021) 
[33] 

Ulcers on oral 
mucosa (case 1); 
burning mouth and 
mucositis on lower 
labial mucosa 
(cases 2,5); papillary 
atrophy (case 3); 
reddish-white spots 
on the palate (case 
4);  ulcers on lower 
lip (cases 6,7,8); 
pallor of lip (case 9) 

Oral 
mucosa, 
palate, lips, 
tongue 

Tongue 
manifestation, 
vesiculobullous 
lesion, burning 
sensation, red 
and white 
lesions, lip 
lesions 

- 
Fever, cough, dyspnea, runny 
nose, chest tightness, loss of 
smell 

24.  Abubakr N et 
al (2021) [34] 

Dental pain (23%), 
pain in jaw bones or 
joint (12.0%), 
halitosis (10.5%), 
ulcerations (20.4%), 
and dry mouth 
(47.6%) 

Teeth, jaw 
bones, oral 
cavity 

Vesiculobullous 
lesion, 
xerostomia, pain 
in teeth and jaw, 
tmj disturbances 

- 
Fever, myalgia, dysphagia, and 
hyposmia, loss of smell, nasal 
itching 

25.  Song J et al 
(2021) [35] 

Loss of taste 
(20.6%; median 
score, 6) 

Tongue  Taste alteration 

First symptom 
(0.4%) 
Recovery time-7 
days 

Nasal obstruction (8.6%), 
rhinorrhea (10.3%), nasal itching 
(4.9%), sneezing (11.0%), loss of 
smell (11.4%) 

26.  Bardellini E et 
al (2021) [36] 

Oral 
pseudomembranous 
candidiasis (7.4%), 
geographic tongue 
(3.7%), coated 
tongue (7.4%); taste 
alteration (11.1%) 

Tongue, 
oral mucosa 

Red and white 
lesions, tongue 
manifestation 

- Fever, cough, rhinorrhoea, 
breathing difficulty 

27.  
Gherlone EF 
et al (2021) 
[37] 

Salivary gland 
ectasia-38%; dry 
mouth-30%; 
dysgeusia-17%; 
white plaque-28%; 
oral ulcers-12% 

Salivary 
glands, 
tongue, oral 
mucosa, 
oral cavity 

Salivary gland 
disorders, 
xerostomia, red 
and white 
lesions, 
vesiculobullous 
lesions, taste 
alteration 

- - 

28.  El Kady DM et 
al (2021) [38] 

Dry mouth 39.7%; 
loss of salt 
sensation-34.5%, 
loss of sweet 
sensation-29.3%, 
altered food taste-

Tongue, 
salivary 
glands, 
gingiva, oral 
mucosa 

Xerostomia, taste 
alteration, 
periodontal 
changes, salivary 
gland disorders, 
vesiculobullous 

- - 
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25.9%; tongue 
redness 8.8%; 
gingival bleeding 
7%; salivary glands 
infection 22.4%; 
swellings in the 
salivary gland or 
cheek 13.8%; pain 
or swelling below 
mandible-10.8%; 
burning mouth 
sensation-22.4%; 
ulcers-17.2% 

lesions, burning 
sensation 

29.  Fidan V et al 
(2021) [39] 

Aphthous-like ulcer 
(36.5), erythema 
(25.7), lichen planus 
(16.2); tongue 
(31.8), oral mucosa 
(27.0), gingiva 
(14.9), palate (5.4) 

Tongue/oral 
mucosa/gin
giva/palate-
39.7%/34.5
%/18.9%/6.9
% 

Vesiculobullous 
lesions, red and 
white lesions, 
periodontal 
changes 

Oral lesions prior 
covid-19 diagnosis - 

30.  Natto ZS et al 
(2021) [40] 

Loss of taste-43.4%; 
erythema/desquama
ted gingivitis and 
coated tongue 
(7.3%); 
ulcers/blisters 
(6.4%); pain and 
soreness (2.8%); dry 
mouth (0.9%) 

Tongue; 
gingiva; oral 
mucosa, 
oral cavity 

Vesiculobullous 
lesions, taste 
alteration, 
xerostomia 

After systemic 
symptoms 

Cough, fever, sore throat, runny 
nose, muscle pain, headaches, 
nausea, and diarrhea 

31.  
Elamrousy 
WAH et al 
(2021) [41] 

Oral ulcers (92.8%); 
dry mouth (84%); 
loss of taste (55%); 
hemorrhagic ulcers 
with crust on lips 

Lip/tongue/l
abial 
mucosa- 
42.3%/38.5
%/34.6% 

Vesiculobullous 
lesions, lip 
lesions, taste 
alteration 

- 
Asthenia (67.7), breath problems 
(67.7), cough (67.7), fatigue (19.4), 
abdominal symptoms (12.9) 

32.  Bulut DG et al 
(2021) [42] 

Taste loss (53%), 
halitosis (21%), 
oropharyngeal 
wound and pain 
(18%), pain in the 
chewing muscles 
(16%), pain in the 
temporomandibular 
joint (17.5%), gum 
bleeding (17.5%), 
dry mouth (38%, 
after recovery 12.0), 
aphthous ulcer 
(14.5%), sensitivity 
and/or pain in teeth 
(12%), herpes 
labialis (8.5%), 
burning in the 
tongue (7.5%) 

Tongue, 
gingiva, lips, 
oral cavity 

Taste alteration, 
TMJ 
disturbances, 
xerostomia, 
burning 
sensation, 
vesiculobullous 
lesion, 
periodontal 
changes, teeth 
pain 

- Presence of symptoms (87.5) 

33.  Naser AI et al 
(2021) [43] 

Burning sensation 
(6%), numbness or 
tingling of the 
tongue (2%), white 
coat of the tongue, 
gingiva, palate 
(31.6%, 22.4%, 
15.6%), loss of taste 
(79.5%), aphthous 
ulcers (24.8%), black 
discoloration of oral 
cavity, lips and 
tongue (4.7%, 6.8%), 
yellow coating on 
lips (5.3%) 

Tongue, 
palate, lips, 
oral 
mucosa, 
oral cavity 

Burning 
sensation, 
tongue 
manifestation, 
red and white 
lesions, 
vesiculobullous 
lesion, fungal 
infection, lip 
lesions 

- - 
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34.  
Muthyam AK 
et al (2022) 
[44] 

Dry mouth (44%) 
followed by 
swallowing difficulty, 
mouth ulcerations, 
chewing problems, 
gum bleeding, and 
burning sensation, 
altered taste (72%); 
fissured tongue, 
halitosis, and loss of 
taste-2% 

Gums, 
tongue, oral 
mucosa, 
oral cavity 

Xerostomia, 
vesiculobullous 
lesions, taste 
alteration, 
periodontal 
changes, tongue 
manifestation, 
burning 
sensation 

Altered taste 
lasted more than 1 
week-53% 

Weakness (8%), cough and cold 
(4%), and body pain (2%) 

35.  Ganesan A et 
al (2022) [45] 

Gustatory 
disturbance-51.2; 
dry mouth=28%; 
erythema, ulcers 
and depapillation of 
tongue-15.5% 
A statistically 
significant 
correlation between 
oral manifestations 
and disease severity 
(p ≤ 0.001). 

Tongue, 
oral mucosa 

Xerostomia, 
tongue 
manifestation, 
taste alteration 

- - 

36.  
El Tantawi M 
et al (2022) 
[46] 

Dry mouth (11.1% vs 
7.5%, p = 0.009) 
and change in taste 
(11.5% vs 2.7%, p < 
0.001) were greater 
in covid-19 person; 
leukoplakia-4.6%; 
ulcers & hairy 
tongue-
2.3%;gingival 
inflammation-13.1% 

Oral cavity, 
tongue, 
gingiva 

Vesiculobullous 
lesions, 
xerostomia 

- - 

37.  Soares CD et 
al (2022) [47] 

Lesions in the 
palate/tongue/lips or 
palate- 57.1%, 29%/ 
14.3%. 

Tongue, 
lips, palate 

Vesiculobullous 
lesions - Anosmia, fever, and headache. 

38.  Tuter G et al 
(2022) [48] 

Dry mouth (44.2%); 
oral lesions (22.4%); 
oral mucosa 
(15.2%); tongue 
(10.8%). 

Tongue, 
Oral 
mucosa  

Vesiculobullous 
lesions, 
xerostomia 

- - 

39.  Schwab G et 
al (2022) [49] 

Ageusia – 11.0%; 
opportunistic oral 
infections such as 
pseudomembranous 
candidiasis and 
herpes simplex-4.5% 

Tongue, 
oral mucosa 

Vesiculobullous 
lesions, taste 
alteration, red 
and white lesions 

- 

Cough – 72.7%; dyspnoea – 
63.0%; fever – 53.9%; anosmia – 
14.3% 
 

40.  Chawla J et al 
(2022) [50] 

Dry mouth (38%) 
(p=0.03); Dysgeusia 
(32%) (p=0.04); 
Vesiculobullous 
lesion-13%; Oral 
ulcers-3.7% 

Oral cavity, 
tongue 

Vesiculobullous 
lesions, 
xerostomia, taste 
alteration 

- 

Cough/sore throat/shortness of 
breath/running nose-
30%/20%/7%/11% 
 

41.  
Binmadi NO 
et al (2022) 
[51] 

Distortion of taste-
60%; dry mouth-
42%, oral 
ulcerations-11%, 
gingivitis/petechiae/
candidiasis-6%; 
necrotizing 
periodontal 
disease/vesiculobull
ous 
lesions/erythema 
migrans/geographic 
tongue-4% 

Gingiva, 
tongue, oral 
mucosa, 
oral cavity 

Vesiculobullous 
lesions, 
xerostomia, taste 
alteration, 
periodontal 
changes, red and 
white lesions, 
bleeding 
disorders, tongue 
manifestation 

Concurrently-47%, 
after the general 
symptoms-43%, 
and before the 
general 
symptoms-9% 

Fever (95%), headache (65%,), 
fatigue (65%), cough (63%), 
myalgia/arthralgia (53%), loss of 
smell (53%), sore throat (50%), 
shortness of breath or dyspnea 
(40%), nausea or vomiting (21%), 
and diarrhea (15%). 

49

Y
e
a
r

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 
V
ol
um

e 
X
X
III

 I
ss
ue

 I
I 
V
er
sio

n 
I

  
 

(
DDDD
)

20
23

J

© 2023    Global Journ als 

Estimating the Prevalence of Oral Manifestations in Covid-19 Patients: A Systematic Review



42.  
de Paula 
Eduardo F et 
al (2022) [52] 

Saliva alterations-
24.4%; dryness-
9.9%; tongue 
coating-3%; 
sialorhea-3.3%; 
petechiae-10.5%; 
oral bleeding-7.5% 

Oral 
mucosa, 
tongue 

Xerostomia, 
salivary gland 
disorders, 
bleeding 
disorders, tongue 
manifestation 

- - 

43.  
Villarroel-
Dorrego M et 
al (2022) [53] 

Hemorrhagic 
ulcerative lesions-
7.3%; erythematous 
and 
pseudomembranous 
forms of candidiasis-
12.7%; angular 
cheilitis-1.5%; total 
loss of taste-60%; 
burning mouth-
36.4%; dry mouth-
27.3% 

Tongue, 
oral mucosa 

Xerostomia, 
bleeding 
disorders, red 
and white 
lesions, 
vesiculobullous 
lesions, taste 
alteration, 
burning 
sensation 

- - 

44.  Manifar S et al 
(2022) [54] 

Dry mouth-68.6% (p 
< 0.001) 
Dysgeusia-51.4% (p 
< 0.001) 
Hypogeusia-49.3%; 
halitosis-31.4%; 
metallic taste-29.3% 

Tongue, 
oral cavity 

Xerostomia, taste 
alteration - 

Gastrointestinal symptoms, smell 
defects, asthma, skin rashes, 
cough, malaise, myalgia, anorexia, 
respiratory distress,  olfactory 
dysfunction 

45.  Bhuyan R et al 
(2022) [55] 

Burning sensation-
2.4%; dry mouth-
2.4%; loss of taste-
31% (p<0.001); 
mouth ulcer-2.4%. 
Bleeding gum-2.4%. 

Oral cavity, 
gums, 
tongue  

Xerostomia, taste 
alteration, 
burning 
sensation, 
vesiculobullous 
lesion, 
periodontal 
changes  

- - 

46.  Brandao TB et 
al (2020) [56] 

Multiple aphthous-
like ulcers covered 
with mucopurulent 
membrane in the 
Upper and lower lip 
mucosa and tongue 
(cases 1,2,4,5); 
ulcers on tongue 
and hard palate 
(case 3); ulcers on 
tongue and aguesia 
(cases 6,7, 8) 

Lips, 
tongue, 
palate 

Vesiculobullous 
ulcers, taste 
alteration, tongue 
manifestation 

06-10 days 

Chest tightness, fever, cough 
(cases 1,5,7,8); cough, Fever, 
dyspnea (cases 2,6); Abdominal 
distension, fever, mild dyspnea 
(cases 3 and 4) 

47.  Dima M et al 
(2020) [9] Oral candidiasis Oral 

mucosa 
Red and white 
lesions - 

Epistaxis and diaper erythema (all 
3 cases); palpebral edema 
(newborn 2) 

48.  

 
Tapia ROC et 
al (2020) [57] 
 

Bulla on the hard 
palate (x6mm) (case 
1); diffuse purple 
macule  (x12mm) 
and papule-plaque 
(x8mm) on the left 
and right palatal 
mucosa (case 2); 
tongue enlarge-ment 
(case 3); Burning 
mouth sensation 
and reddish 
macules on hard 
palate (case 4) 

Palate, oral 
mucosa, 
tongue 

Vesiculobullous 
lesion, red and 
white lesions, 
burning 
sensation, 
tongue 
manifestation 

 Fever, myalgia, dysphagia, and 
hyposmia 

49.  Vaira LA et al 
(2020) [58] 

Hypogeusia (33 
cases) 
Complete ageusia (1 
case) 

Tongue  Taste alteration  
Fever, cough, nasal obstruction, 
sore throat, hyposmia, anosmia, 
pneumonia 
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50.  
Presas CMC 
et al (2020) 
[59] 

Dysgeusia (case 1); 
multiple ulcers 
On palate (case 2); 
pain on tongue, 
blisters in lip 
mucosa and 
Desquamative 
gingivitis (case 3) 

Tongue, 
lips,  

Taste alteration, 
periodontal 
changes, 
vesiculobullous 
lesions 

Along with 
systemic 
symptoms 

Asthenia; hyposmia, and 
enlargement of lymph nodes in the 
neck (cases 1 and 3) 
Fever and diarrhea (case 2) 

51.  
Sinadinosand 
Shelswell 
(2020) [6] 

Pain in palate (case 
1); pain and 
ulcerations in palate 
(case 2), pain in 
tongue, blisters of 
the labial mucosa; 
desquamative 
gingivitis (case 3) 

Palate, 
tongue, 
gums, lips 

Tongue 
manifestation, 
periodontal 
changes, 
vesiculobullous 
lesions 

- Sore throat (case 1) 
Pneumonia (case 3) 

52.  
Rodríguez MD 
et al (2020) 
[60] 

Dysgeusia, 
aphthous‐like 
lesions, burning 
sensation, and 
tongue depapillation 
(case 1); burning 
mouth sensation 
and unilateral 
commissural 
fissures (case 2); dry 
mouth, lesions on 
the tongue, palate, 
and commissure 
(case 3) 

Tongue, 
palate, oral 
mucosa 

Taste alteration, 
xerostomia, 
vesiculobullous 
lesions, tongue 
manifestation, 
burning 
sensation  

Before 
presentation (case 
1); after discharge 
(case 2); with 
systemic 
symptoms (case 
3) 

Fever, malaise, and anosmia, 
diarrhea, and pneumonia (cases 1 
and 3) 

53.  
Corchuelo 
and Ulloa 
(2020) [61] 

Reddish plaques on 
the lower lip, dark 
brown pigmentation 
and aphthous ulcers 
in the gums, whitish 
area in tongue 

Lower lips, 
gums, oral 
mucosa 

Red and white 
lesions, 
vesiculubullous 
lesions, tongue 
manifestation 

Mean duration: 8-
10 days - 

54.  Dos Santos et 
al (2020) [10] 

Hypogeusia, white 
plaque, multiple 
pinpoint yellowish 
ulcers in the tongue, 
nodule in lower lip 
(1cm) 

Tongue, 
lower lip, 
oral mucosa 

Taste alteration, 
vesiculobullous 
lesions, tongue 
manifestation 

Mean duration: 14 
days 

Respiratory symptoms and 
progressive dyspnea on exertion, 
Fever and diarrhea. 

55.  
Zarch and 
Hosseinzadeh 
(2020) [62] 

Vesicles on lower lip 
mucosa Lip mucosa Vesiculobullous 

lesions 

2 days before 
systemic 
symptoms 

High fever, 
Fatigue, and lack of appetite 

56.  Hjelmeseth J 
(2020) [63] Total ageusia Tongue Taste alteration - - 

57.  
Kahraman 
and Çaşkurlu 
(2020) [64] 

Erythematous 
surface (hard 
palate), few 
petechiae in the 
midline and 
numerous pustular 
enanthema near the 
soft palate border 

Palate 

Bleeding 
disorders, 
vesiculobullous 
lesions 

Mean duration: 10 
days 

Sore throat 
Fever, fatigue, severe dry cough, 
inability to taste or smell, 

58.  Smith AC et al 
(2020) [65] Loss of taste Tongue  Taste alteration Before general 

symptoms 
Frontal headache, loss of smell, 
headache, loose stools 

59.  Maniaci A et 
al (2020) [66] 

Transient loss of 
taste Tongue Taste alteration Mean duration: 12 

days 

 
Fever, sore throat, runny nose, 
presence of erythematous skin le-
sions on the lower limbs, asthenia 

60.  Melley LE et al 
(2020) [67] Loss of taste Tongue Taste alteration 

1 week before 
systemic 
presentation 

Shortness of breath, 
Fatigue, and loss of appetite 
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61.  Riad A et al 
(2020) [68] 

Painful white 
patches on the 
dorsal surface of the 
tongue and palate, 
mild tongue pain 

Tongue, 
palate, oral 
mucosa 

Tongue 
manifestation, 
red and white 
lesions 

2 weeks before 
diagnosis 

Sore throat, generalised myalgia, 
and 
Fatigue with intermittent fever 

62.  Putra BE et al 
(2020) [69] Stomatitis aphthous Oral 

mucosa  
Vesiculobullous 
lesions Day 7  

Fever, back pain, myalgia, sore 
throat, dry cough, rhinorrhea, 
anosmia 

63.  Dalipi ZS et al 
(2021) [70] 

Loss of taste 
Bullous and erosive 
erythematous 
lesions of lips and 
oral mucosa 

Tongue, lips 

Taste alteration, 
vesiculobullous 
lesions, lip 
lesions 

Loss of taste-2 
weeks before 
diagnosis 

Fever, cough, headache, muscle 
pain, loss of smell, dark red, 
purpuric, irregular maculopapular 
lesions on abdomen 

64.  Eita AAB et al 
(2021) [71] 

Dysgeusia and 
greasy tongue coat Tongue 

Taste alteration, 
tongue 
manifestation 

Before systemic 
symptoms 

Sore throat, fever 
(38° C), nasal congestion, 
conjunctivitis, nausea, 
Abdominal pain, diarrhea, fatigue, 
severe joint pain. 

65.  
Cirillo and 
Colello (2021) 
[72] 

Loss of taste Tongue Taste alteration 1 week before 
presentation 

Loss of smell, headache, fatigue, 
and muscle pain 

66.  Nejabi MB et 
al (2021) [73] 

Fissured tongue, 
white scars and 
painful erosive ulcer 
on the 
Dorsal surface of the 
tongue 

Tongue Tongue 
manifestation 

After 1 week of 
general symptoms 

Fever, cough, taste alterations, 
olfactory dysfunction, and chest 
tightness 

67.  Klein H et al 
(2021) [74] Loss of taste Tongue Taste alteration From 4th to 6 

weeks 

Fever, dry cough, chest pain, sore 
throat, diarrhea, nausea, 
headache, and back pain. 

68.  
Ramires 
MCCH et al 
(2021) [75] 

Crusted ulcers on lip 
vermilion (both 
upper and lower lips 

Lips Vesiculobullous 
lesions 

2 weeks after the 
onset of fever 

Flu-like syndrome; evere and 
progressive dyspnea (spo2 = 88 
%) 

69.  Hocková B et 
al (2021) [76] 

Oral lesions at the 
dorsal surface of the 
tongue (case 1); 
multiple lesions 
located on the 
tongue dorsum and 
labial mucosa (case 
2); lesions on upper 
and lower lip (case 
3) 

Tongue and 
lips 

Vesiculobullous 
lesions 

After the diagnosis 
(all 3 cases) 

Headache, fever, dry cough, and 
dyspnoea 

70.  Teixeira IS et 
al (2021) [77] 

Painful 
vesiculobullous lip 
lesions 

Lips Vesiculobullous 
lesions 

After 4 days (case 
1); after 10 days 
(case 2); after 11 
days (case 3); 
after 19 days 
(case 4) 

Headache, myalgia, and dyspnea 

71.  
EmelyanovaN 
et al (2021) 
[78] 

Unusual tongue 
appearance and 
burning sensation, 
intermittent bleeding 
of gums, severe 
dryness in the oral 
cavity and persistent 
distortion of taste 

Tongue, 
gums, oral 
mucosa 

Burning 
sensation, 
periodontal 
changes, taste 
alteration, tongue 
manifestation, 
xerostomia 

Third day 
(dysgeusia) and 
fifth day 
(xerostomia) after 
systemic 
symptoms 

Rhinorrhea, coughing and 
increased body temperature to 
38.5° 

72.  Fathi Y et al 
(2021) [79] 

Oral pain, ulcerative 
lesions on oral 
mucosa, 
hemorrhagic crusts 
on lips 

Oral 
mucosa and 
lips 

Vesiculobullous 
lesions, lip 
lesions,  

3rd day (oral pain) Fever, abdominal pain, nausea 
and occasional vomiting 

73.  Shenoy P et al 
(2022) [80] 

Ulcer with irregular 
borders on the 
dorsum of the 
tongue surrounded 
by a scrapable 
whitish plaque 

Tongue  

Tongue 
manifestation, 
red and white 
lesions 

Systemic 
symptoms-3 
weeks prior 

Fever, cough, chest tightness 
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74.  Palaia G et al 
(2022) [81] 

Extensive erosions 
involving lips, ulcers 
on the hard palate, 
blisters and ulcers 
on the dorsal 
surface of the 
tongue cheek 
mucosa 

Palate, lips, 
oral mucosa 

Vesiculobullous 
lesions 

7 days prior to 
general symptoms 
(duration of oral 
lesions-14 days) 

Bilateral cutaneous lesions were 
also evident on the hands. Low-
grade fever 

75.  
Rafałowicz B 
et al (2022) 
[82] 

Unilateral aphthous-
like lesions on the 
left side of the hard 
palate (case 1 & 5); 
hemorrhagic 
changes on the 
palate and cheilitis 
(case 2); smooth 
tongue with 
intensely red-purple 
mucosa (case 3); 
angioma type lesion 
on the right side of 
the palate (case 4); 
mycosis of the 
tongue, extensive 
lesions on the 
palate, spontaneous 
bleeding, cheilitis 
(case 6) 

Hard palate, 
tongue; lips 

Vesiculobullous 
lesions, red and 
white lesions, 
fungal infection, 
tongue 
manifestation, 
bleeding 
disorders 

- 

Fever, malaise, taste disorders, 
anosmia, and pneumonia (case 
1); dyspnea, persistent diarrhea, 
and vomiting (case 2); loss of 
smell and taste and fever for 9 
days (case 4 & 5) 
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Supplementary table 1: Treatment of oral lesions for COVID-19 patient

Author & 
year

Treatment given for oral lesions Resolution time
General treatment for 

COVID-19
Outcome of COVID-19

Sinadinos
and 
Shelswell 
(2020) [6]

Valaciclovir and topical antiseptics 
(chlorhexidine and hyaluronic acid)-
cases 1 and 3; topical antiseptic 
mouthwash (case 2)

10 days (cases 1 
and 3), 7 days 
(case 2)

- All 3 recovered

Dima M 
et al 
(2020) [9]

Nystatin for the oral candidiasis.
15 days
21 days (newborn 
3)

Vitamin D, topical cream 
for erythema (cases 1 
and 2); Ampicillin
(100 mg/kgc/d), 
Gentamicin (4 
mg/kgc/d), 
aminophylline (3 _ 
0.3mL/d), and 
Fluconazole iv (6 
mg/kgc) (newborn 3)

All 3 cases recovered

Dos 
santos et 
al (2020) 
[10]

Oral nystatin (100,000 IU/mL, 8/8h, 
for 30 days), chlorhexidine 
digluconate (0.12%)
1% hydrogen peroxide

44 days

Fluconazole 
200mg/100mL,
Meropeném-1000mg, 
8/8hs, 
Sulfamethoxazole+Trim
etropin-400mg +80mg, 
1.5 ampule, 8/8hs for 10 
days
Enoxaparin sodium -
60mg/day.

Recovered

Favia G et 
al (2021) 
[29]

Hyaluronic acid gel and chlorhexidine 
2% mouthwash, miconazole nitrate 
twice a day in patients with 
cytological diagnosis of candidiasis, 
tranexamic acid for local 
hemorrhages

14-21 days - Good recovery



  

 
  

 
 

 
 

 
 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

Naser AI 
et al 
(2021) 
[43]

 

Chlorhexidine 0.2% mouthwash 
(35%), Nystatin (15%), Mycoheal 
(8%), Anginovag spray (22%) 
Fluconazole (13%), Kenalog spray 
(6%), Amphotericin B (1%)

 

7.7 days

 

- 
98% responded to 
treatment

 

Soares 
CD et al 
(2022) 
[47]

 

Most patients with chronic ulcers 
were treated with topical 
corticosteroids and the lesions 
resolved after 1 to 2 weeks.

 

2 weeks

 

- All recovered

 

Brandao 
TB et al 
(2020) 
[56]

 

Daily photobiomodulation

 

therapy 
(PBMT)-10 days; 0.12% chlorhexidine

 

mouthwash

 

11-14 days

 

Intravenous acyclovir-
250 mg/m 2-3 times a 
day for 10 days.

 

Recovered (06 cases);

 

critical condition 
(cases 2 & 4)

 

Tapia 
ROC et al 
(2020) 
[57]

 

Topical Mometasone furoate 0.1% in 
solution after oral

 

hygiene and 
clorhexidine 0.12% mouthwash

 

14 days

 

Acetaminophen 500mg 
every 6 h for 4 days and 
Fexofenadine 180 mg 
every 24 h per 10 days 
(case 1,2); 
Dexanethasone 8mg 
(case 2)

 

Recovered

 

Presas 
CMC et al 
(2020) 
[59]

 

Topical

 

Antiseptics, chlorhexidine and 
hyaluronic acid mouthwash (Cases 1 
& 2); prednisolone 30 mg per day 
(case 3)

 

10 days

 

Valaciclovir 500 mg 
every 8 hr for 10 days 
(case 1); antibiotics, 
corticosteroids, and 
lopinavir 200 mg, 
ritonavir 50 mg, 
hydroxychloroquine 200 
mg) (case 3)

 

Recovered
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Rodrígue
z MD et al 
(2022) 
[60]

triamcinolone acetonide 0.05% (case 
1); ointment containing neomycin, 
nystatin, and triamcinolone 
acetonide and chlorhexidine 
mouthwash (case 2); Nystatin 
solution rinses (case 3)

10 days (cases 1 
and 2); 15 days 
(case 3);

- All 3 recovered

Corchuel
o and 
Ulloa 
(2020) 
[61]

Nystatin oral suspension-3 ml 
(300,000 I.U) every 6 h; Chlorhexidine 
gluconate (0.12%)

14 days - Recovered

Kahrama
n and 
Çaşkurlu 
(2020) 
[64]

Antibiotherapy 14 days
Clarithromycin 500 mg 
b.i.d. immediately after 
the diagnosis

Recovered

Smith AC 
et al 
(2020) 
[65]

- 21days
Fluticasone, Loratadine, 
and nasal spray

Recovered

Melley LE 
et al 
(2020) 
[67]

- 15days

Hydroxychloroquine 400 
mg, azithromycin 500 
mg

Recovered

Riad A et 
al (2021) 
[68]

Topical antifungal, nystatin 
(Micostatin) and antibacterial 
mouthwash, chlorhexidine 0.2%, 
twice daily (case 1); topical antifungal 
miconazole (Daktarin Gel) (cases 2 
and 3); systemic 
antifungal fluconazole (Flucoral) 
(case 3)

10 days (case 1); 
4 days (case 2); 7 
days (case 3)

Azithromycin (Zithromax, 
levofloxacin (Uniloxam), r
ivaroxaban (Xarelto), 
and lactoferrin (Pravotin) 
(case 1)

All 3 recovered



 
 

 

 
 

 
 

  

 

  
 

 

 

 
 

 

 

 
 

 
 

 

 
 

  
 

 

 
  

 
  

 

 

Putra BE 
et al 
(2020) 
[69]

 

Oral hygiene regimen and 
mouthwash

 

21 days

 

Azithromycin 500 mg, 
hydroxychloroquine-400 
mg (10 days), 
oseltamivir-75 mg (10 
days), vitamin C-1000 
mg (14 days), vitamin D-
5000 IU (14 days)

 

On day six, the lesions 
lessened

 

Recovered

 

Dalipi ZS 
et al 
(2021) 
[70]

 

Antibiotic therapy with penicillin and 
anticoagulant therapy with 
Fraxiparine solution for injection 
0.4 mL, antiseptic mouthwash (0.2% 
chlorhexidine solution mouthwash 
twice per day for 14 days

 

21 days

 

Systemic 
corticosteroids, vitamins 
(C, B complex), and 
locally applied tablets 
(panthenol-calcium with 
pantothenic

 

acid)

 

Recovered

 

Eita AAB 
(2021) 
[71]

 

0.12% chlorhexidine mouth rinse and 
nystatin oral drops 100.000 I.U/ml 2- 
3 times daily). Daily vitamin C (1000 
mg) and zinc (50 mg)

 

28 days

 

Azithromycin 500 
mg/day, paracetamol 
500 mg 2 tablets ×3 
times daily,

 

zinc

 

(50 mg), and vitamin 
C (1000 mg) 
supplements

 

Recovered

 

Nejabi 
MB et al 
(2021) 
[73]

 

Intravenous Acyclovir 5 mg/kg for 7 
days; PMBT-10 days; Chlorhexidine 
0.12%,

 

H2O2-1%)

 

14 days

 

Azithromycin 500 mg 
daily for one week and 
ceftriaxone 1g twice a 
day for 3 days.

 

antifungal agents 
(fluconazole 200 mg 
tablets for 1 week)

 

Recovered
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Ramires 
MCCH et 
al (2021) 
[75]

Photodynamic therapy for 2 days, 
methylene blue at 0.01 % was 
applied over all lesions. After 5 min 
(time pre-irradiation), the laser device 
Therapy EC® was used at 660 nm. A 
total of 30 points were distributed 
throughout the affected areas: 20 
points on the upper and 10 on the 
lower lip.

Healed after 4 
days of therapy

- Recovered

Teixeira 
IS et al 
(2021) 
[77]

For PBMT, a laser device Laser 
DUO® was used at 660 nm, on 
contact mode, point by point, with 
100 mW, 33 J/cm2, 0.5 J, and 5 s per 
point. Then, aPDT technique was 
performed, with methylene blue at 
0.01 % applied over all lesions and 
after 3 min, the same laser 
parameters were used.

Marked 
improvement 
after 72 hrs

Azithromycin and 
ceftriaxone. 
dexamethasone

Recovered

Fathi Y et 
al (2021) 
[79]

Removal of dental plaque and 
chlorhexidine mouthwash (twice a 
day). Valacyclovir for 5 days

Resolved after 4 
days

Metronidazole, 
ceftriaxone, meropenem, 
ribavirin and 
hydroxychloroquine were 
administered and 
supplemental oxygen 
was given

- 

Shenoy P 
et al 
(2022) 
[80]

Tab Fluconazole, Clotrimazole mouth 
paint, Chlorhexidine 0.12% mouth 
rinse.

Anticoagulants, 
corticosteroids and 
multivitamins. 
Medications include 
Inj.Enoxararin, Inj. 
Pantop, Tab.Shelcal HD, 
Neb.Budecort, 
Inj.Predmet 40 mg, 
Cap.Meganeuron

Succumbed to 
disease.



 

 

 

 
  

 

 

 

  
 

  
 

 

 
 

 

 

 

Rafałowic
z B et al 
(2022) 
[82]

 

Semiconductor laser therapy with the 
Smart bio stimulation function-five 
treatments at 3-day intervals

 

(case 1); 
aliva-stimulating tablets SST (Sinclair 
Pharmaceuticals), Kserostemin 
(artificial saliva) (Aflofarm), and 
mouthwash with chlorhexidine three 
times a day for a period of 14 days 
(case 3); antifungal Nystatin (Teva) 
antibiotic was administered at a dose 
of 100,000 IU/mL four times a day 
along with vitamin A + E + F (Gorvita) 
ointment on the lips (case 6)

 

192 days (case 
1); 2 weeks (case 
3); 60 days (case 
5)

 

- - 
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Comparative Evaluation of Antimicrobial Effect of 
Triple Antibiotic Paste and Calcium Hydroxide using 

Different Vehicles against Enterococcus Faecalis
Khushboo Kansal α, Jaspreet Singh σ, Gagandeep Singla ρ, Snigdha Sharma Ѡ, 

Nitika Gupta ¥ & Vanshika Saggar §

Abstract- Aims: The aim of this study was to investigate the 
antimicrobial activity of calcium hydroxide [Ca(OH)₂] and triple 
antibiotic paste, combined with 2% chlorhexidine gluconate
(CHX) solution and normal saline.

Materials and Method: Agar diffusion test was done to test the 
antimicrobial activity of intracanal medicaments and zone of 
inhibition was measured after 7 days of incubation. 
Furthermore, the data was analyzed using SPSS v16.0 
software with one-way ANOVA and posthoc test.

Results: In the agar diffusion test, largest inhibition zone was 
observed for triple antibiotic paste combined with 2% 
chlorhexidine and smallest for calcium hydroxide combined 
with normal saline.

Conclusion: Triple antibiotic paste with either 2% chlorhexidine 
or normal saline would be the preferred medicament against 
E. faecalis.
Keywords: calcium hydroxide, triple antibiotic paste, 
chlorhexidine, intracanal medicaments, Enterococcus 
Faecalis.

I. Introduction

naerobic bacteria dominate the root canal 
microbiota and these are largely responsible for 
initiating and sustaining periapical diseases.1,2

Among these, few microorganisms are treatment 
resistant and are more prevalent in refractory cases. 
E.Faecalis is most commonly found facultative 
anaerobein the endodontic failure teeth due to its 
inherent ability of tolerance to starvation, extremes of 
pH, salt concentration, biofilm formation, dentin tubular 
invasion, and emergence of antibiotic resistant strains 
which has made their eradication challenging during 
endodontic treatment.3

Author α: MDS, Pedodontics and Preventive Dentistry, Private 
Practitioner, Singla’s Smile on Dental Clinic, Mohali.
Author σ: MDS, Prosthodontics and Crown and Bridge, Senior Lecturer, 
Baba Jaswant Singh Dental College and Hospital, Ludhian A.
Author ρ: BDS, Private Practitioner, Singla’s Smile on Dental Clinic, 
Mohali.
Author Ѡ: MDS, Conservative Dentistry and Endodontics, Private 
Practitinor, The Tooth Place, Ludhiana.
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The presence of complex and inaccessible 
areas like lateral canals, ramifications, apical deltas etc. 
render mechanical instrumentation and irrigation 
insufficient to achieve complete disinfection and asepsis 
of root canal.4 Thus arises the need of intracanal 
medicaments between successive treatment sessions to 
disinfect the root canal system. Calcium hydroxide has 
been considered as a gold standard among intracanal 
medicaments due to its high alkaline pH and 
antibacterial action. However, recent studies have 
questioned the efficacy of calcium hydroxide in reducing 
microbial numbers even after prolonged contact with the 
root canal specifically against E.Faecalis5,6 and Candidia 
albicans.7 Therefore, the search for alternative 
medicaments that can target such microorganisms led 
to the discoveries of newer antimicrobial agents. 
Recently, triple antibiotic paste (a mixture of 
metronidazole, ciprofloxacin and minocycline) has been 
introduced as an intracanal medicament for disinfecting 
the root canal system.

Various studies in the literature are available 
emphasizing the role of vehicle for intracanal 
medicament as they may have the ability to facilitate the
better diffusion of medicament through dentinal tubules 
and anatomical aberrations and may reduce the 
bacterial loads in infected root canal. Although saline 
was most commonly used but it has no antibacterial 
efficiency. So Chlorhexidine has been added by many 
researchers due to its substantive antibacterial activity 
as a medicament vehicle and has antibacterial efficacy 
comparable to that of sodium hypochlorite.8,9 So the 
purpose of this investigation was to compare the 
antimicrobial efficacy of triple antibiotic paste and 
calcium hydroxide using different types of vehicles i.e 
saline and chlorhexidine against E.faecalis. 

II. Methodology

The microbial species used in this study was 
E.Faecalis (ATCC29212) which was grown overnight in 
BHI agar plate. The microbial strain was tested against 
the two medicaments: Calcium hydroxide (Group-I) and 
Triple antibiotic paste (Group-II). The medicaments were 
tested at concentrations of 1000mg, 100mg, 10mg, 
1mg, 0.1mg and 0.01mg/ml using both normal saline 
and 2% chlorhexidine as vehicles.
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From the BHI agar plates, the microorganisms 
were inoculated into tube containing 5ml of 0.9% sterile 
saline solution. A suspension of E.Faecalis was adjusted 
to 1.5×108 CFU/mL turbidity using McFarland tube as 
standard. Sterile swabs were dipped into suspension 
and were used to flood the tested organism into the 
Muller hinton agar plate. Round wells were punctured in 

each agar plate for each group. Wells were then filled 
with the medicament, followed by aerobic incubation at 
37°C for 24hrs in an incubator. Growth inhibition zones 
were formed around all the wells whose diameters were 
subsequently recorded by measuring the shortest 
distance between the outer margin of the well and initial 
microbial growth (Fig. 1). 

Each experiment was performed in triplicate for 
each tested material. The mean and standard deviation 
of the inhibitory zones were calculated. The data was 
statistically analyzed using Oneway Anova and 
Bonferroni Post hoc Test.

III. Results

The mean and standard deviation of diameters 
of the growth inhibition zones for each concentration of 
the preparations are presented in Graph 1.

At 0.1mg/ml and 0.01mg/ml concentrations, 
TAP with chlorhexidine was found to be significantly 
better than TAP with saline and calcium hydroxide with 
saline but had comparatively equal efficacy to that of 
calcium hydroxide and chlorhexidine group. 

No statistical significant difference was found in 
TAP group at all other concentrations above 0.1mg/ml 
after mixing with either saline or 2% chlorhexidine. 
However, calcium hydroxide group showed a larger 
zone of inhibition when mixed with 2% chlorhexidine as 
compared to saline, difference being statistically 

significant at concentrations 0.01mg/ml, 0.1mg/ml, 
1mg/ml and 10mg/ml.

Fig.1: Zone of inhibition measured for TAP (saline), TAP (Chlorhexidine), Calcium hydroxide (saline) and 
Calcium hydroxide (Chlorhexidine)
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INTERGROUP COMPARISOINTERGROUP COMPARISON

Sum of Squares Mean Square F Sig.
0.01mg 1881.000 627.000 501.600 <.001****

0.1mg 1407.000 469.000 134.000 <.001****

1000mg 2364.000 788.000 175.111 <.001****

100mg 1353.000 451.000 69.385 <.001****

10mg 3236.250 1078.750 239.722 <.001****

1mg 1992.000 664.000 189.714 <.001****

At very high concentration i.e 1000mg/ml, 
statistical significant difference was seen in intragroup 
comparison of TAP and Chlorhexidine group.

IV. Discussion

During of the Complete elimination of the 
microorganisms from the root canals cannot be 
achieved uniformly by chemomechanical preparation 
alone due to the varying vulnerabilities of the involved 
species and the anatomical complexities of root canals. 
Among all the facultative anaerobes, Enterococcus
faecalis may be regarded as one of the most resistant 
species in the oral cavity and a possible cause of failure 
of root canal treatment. E. faecalis was thus selected for 
testing antimicrobial efficacy of medicaments in this 
study. Various researchers have successfully used it to 
evaluate the efficacy of antibacterial agents as it 
represents an organism, most commonly isolated from 
previously treated root canals. Moreover, E. Faecalis is 
relatively easy to culture and is resistant to commonly 
used medicaments especially calcium hydroxide.10,11

In our study, agar diffusion test was used to 
evaluate and compare the invitro antimicrobial activities 
of medicaments. Agar diffusion test has frequently been 
used for the evaluation of antibacterial effects of various 
endodontic materials in numerous studies also.12-14It 
also offers many advantages over other methods: 
simplicity, low cost, the ability to test enormous numbers 
of microorganisms and antimicrobial agents, and the 
ease to interpret results provided.

Calcium hydroxide has been the most 
commonly used intracanal medicament due to its high 
pH which alters the biological properties of bacterial cell 
wall lipopolysaccharides of gram –ve species thereby 
inactivating membrane transport mechanism. However, 
more recently, concern has been growing about the 
inadequate antimicrobial efficacy of calcium hydroxide 
against E. Faecalis as buffering action of dentin 
neutralizes its action at deeper layers of dentinal tubules 
resulting in survival of micro-organisms,15,16 emphasizing 
the need of change of vehicle. Numerous studies have 
been reported proving the increase in efficiency of 
calcium hydroxide when chlorhexidine was used as a 
vehicle as it has broad spectrum antimicrobial activity 
and has very low toxicity even at the higher 

concentrations. Its substantive antimicrobial activity is 
due to its cationic properties which leads to its 
adsorption onto hydroxyapatite in the dentin and 
released subsequently beyond the actual medication 
period.17 The results of the study by Turk et al. showed 
calcium hydroxide mixed with other vehicles was less 
effective than calcium hydroxide mixed with 2% 
chlorhexidine digluconate against E. faecalis.18 Therefore 
2% chlorhexidine was used as one of the vehicles in this 
study. In our study, the bactericidal effect of calcium 
hydroxide with saline against E. Faecalis was lower at 
low concentrations whereas calcium hydroxide with 
chlorhexidine was found to be effective at even lower 
concentrations which may be due to the presence of 
chlorhexidine in it. Same results were found by Gomes 
et al proving the inefficiency of calcium hydroxide at 
lower concentrations. Whereas the concentrated mixture 
of calcium hydroxide i.e 1000mg/ml has similar efficacy 
in both the vehicles i.e saline and chlorhexidine.

At higher concentrations, TAP shows its equal 
efficacy when mixed with either of two vehicles. So the 
efficacy of TAP may be attributed to its mixed antibiotic 
contents not the vehicle. But according to various 
studies, at higher concentrations, TAP was found to 
cause dentin demineralization and also its minocycline 
component causes the discoloration of tooth.19 However 
at recommended concentration for TAP by AEE i.e 
0.1mg/ml, TAP mixed with chlorhexidine was found to 
be more effective than that of saline vehicle. This finding 
thus indicated that alteration of vehicle was found to be 
beneficial as it increases the efficacy of triple antibiotic 
paste as an intracanal medicament. So, 2% 
chlorhexidine gluconate can be substituted for saline as 
the vehicle in triple antibiotic paste to increase the 
antimicrobial efficacy of the mixture.

More in vivo and invitro studies are required to 
illustrate the efficacy of CHX as an intracanal 
medicament and to assess whether its substantivity 
property can actually inhibit microbial colonization in 
filled canals after treatment. Even then also the results of 
our study justify its use as an intracanal medicament 
vehicle in endodontics.
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3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in 
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication 
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for 
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which 
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible 
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after 
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be 
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding 
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research 
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making 
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its 
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global 
Journals and submitting to the respective funding source.

Preparing your Manuscript

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including 
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and 
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is 
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their 
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese, 
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and 
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to 
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

• Microsoft Word Document Setting Instructions.
• Font type of all text should be Swis721 Lt BT.
• Page size: 8.27" x 11'”, left margin: 0.65, right margin: 0.65, bottom margin: 0.75.
• Paper title should be in one column of font size 24.
• Author name in font size of 11 in one column.
• Abstract: font size 9 with the word “Abstract” in bold italics.
• Main text: font size 10 with two justified columns.
• Two columns with equal column width of 3.38 and spacing of 0.2.
• First character must be three lines drop-capped.
• The paragraph before spacing of 1 pt and after of 0 pt.
• Line spacing of 1 pt.
• Large images must be in one column.
• The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
• The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words. 
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers 
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) A title which should be relevant to the theme of the paper.
b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.
c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.
d) An introduction, giving fundamental background objectives.
e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit 

repetition, sources of information must be given, and numerical methods must be specified by reference.
f) Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any 
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i) Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also 
be summarized.

j) There should be brief acknowledgments.
k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much 
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow 
instructions. They will also be published with much fewer delays than those that require much technical and editorial 
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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Format Structure

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to 
published guidelines.

All manuscripts submitted to Global Journals should include:

Title

The title page must carry an informative 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) where the work was carried out.

Author details

The full postal address of any related author(s) must be specified.

Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the 
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing 
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be 
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find 
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval, 
mining, and indexing.

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

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search 
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning 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 a 
research paper?” Then consider synonyms for the important words.

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

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.

Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality 
image.

Tables, Figures, and Figure Legends

Tables: Tables should be 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. Authors must submit tables in an editable 
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic 
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

Preparation of Eletronic Figures for Publication

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent 
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only. 
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF 
only)  should  have  a  resolution  of  at  least  350 dpi  (halftone)  or 700 to  1100  dpi              (line drawings). 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.

Color charges: Authors are advised 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. Also, you can email your editor to remove the 
color fee after acceptance of the paper.

Tips for writing a good quality Medical Research Paper

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the 
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking 
several questions of yourself, like "Will I be able to carry out a search in this area? Will I find all necessary resources to 
accomplish the search? Will I be able to find all information in this field area?" If the answer to this type of question is 
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also, 
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed 
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that 
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So 
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the 
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your 
research paper, and you will automatically have your answer. 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.

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

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite 
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software, 
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can 
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you 
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research 
paper or find a model research paper. You can download books from the internet. If you have all the required books, place 
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big 
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should 
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit 
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will 
make your search easier.

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

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a 
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your 
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any 
important thing like making a research paper, you should always have backup copies of it either on your computer or on 
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. 
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to 
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do 
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant 
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have 
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in 
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and 
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of 
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment 
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish 
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly) 
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward. 
Put together a neat summary.

14. 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 for your topic. You may also maintain 
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will 
degrade your paper and spoil your work.

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

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere, 
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you 
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and 
food.

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

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This 
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you 
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think 
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their 
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs." 
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never 
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove 
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never 
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies. 
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands, 
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or 
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical 
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot 
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include 
examples.

23. Upon 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 for 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 of your research.

Informal Guidelines of Research Paper Writing

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 criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the 
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that 
directed you to make a study. As you carry out the process of study, the method and process section will be constructed 
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar 
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality 
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

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 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.
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Mistakes to avoid:

• Insertion of a title at the foot of a page with subsequent text on the next page.
• Separating a table, chart, or figure—confine each to a single page.
• Submitting a manuscript with pages out of sequence.
• In every section of your document, use standard writing style, including articles ("a" and "the").
• Keep paying attention to the topic of the paper.
• Use paragraphs to split each significant point (excluding the abstract).
• Align the primary line of each section.
• Present your points in sound order.
• Use present tense to report well-accepted matters.
• Use past tense to describe specific results.
• Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
• Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

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

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported 
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in 
itself. Do not cite 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 approaches 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. Use comprehensive sentences, and do not sacrifice readability 
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The 
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any 
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—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 for this; results of 

any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

o Single section and succinct.
o An outline of the job done is always written in past tense.
o Concentrate on shortening results—limit background information to a verdict or two.
o Exact spelling, clarity 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 of comprehending and calculating the purpose of your study without having to refer to other 
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive 
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the 
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if 
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

o Explain the value (significance) of the study.
o Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon 

its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.
o Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose 

them.
o Briefly explain the study's tentative purpose and how it meets 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 for every section. If you make the four points listed above, you 
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The 
reviewer does not desire to read everything you know about a topic. Shape the theory 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 soundly written procedures segment allows a 
capable scientist to replicate 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 to give the least amount of information that would permit 
another capable scientist to replicate 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 section, mention the specific item describing the way, 
but draw the basic principle while stating the situation. The purpose is to show 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:

Materials may be reported in part of a section or else they may be recognized along with your measures.

Methods:

o Report the method and not the particulars of each process that engaged the same methodology.
o Describe the method entirely.
o To be succinct, present methods under headings dedicated to specific dealings or groups of measures.
o Simplify—detail how procedures were completed, not how they were performed on a particular day.
o If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.

Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the 
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third 
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.

What to keep away from:

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

The principle of a results segment is to present and demonstrate your conclusion. Create this part as 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. Use statistics and tables, if suitable, to 
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data 
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if 
requested by the instructor.

Content:

o Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.
o In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.
o Present a background, such as by describing the question that was addressed by creation of an exacting study.
o Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if 

appropriate.
o Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or 

manuscript.

What to stay away from:

o Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
o Do not include raw data or intermediate calculations in a research manuscript.
o Do not present similar data more than once.
o A manuscript should complement any figures or tables, not duplicate information.
o Never confuse figures with tables—there is a difference. 

Approach:

As always, use past tense when you submit 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 section.

Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached 
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and 
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded 
based on problems with the discussion. There is no rule for how long an 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 implications of the study. The purpose here is to offer an understanding of your results 
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The 
implication of results should be fully 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 the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded 
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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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.

o You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.
o Give details of all of your remarks as much as possible, focusing on mechanisms.
o Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was 

correctly restricted. Try to present substitute explanations if they are sensible alternatives.
o One piece of 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?
o Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present 
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

The Administration Rules

Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to 
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your 
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to 
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and 
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is 
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid 
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your 
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read 
your paper and file.
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals.

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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