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Editorial

Artificial Intelligence in Dental Science
Dr Sujita Shrestha 
Editor

Artificial intelligence (AI) is the ability of machine to perform task which requires human intelligence. The concept of AI 
was applied in computer science by John McCarthy in 1956. In the past two decades AI applications have been adopted in 
all sectors and have provided convenience to the human life. In healthcare AI is used in diagnosis and treatment planning; 
which can identify the disease or anomalies from patient’s symptoms, vitals, and medical records and subsequently suggest 
the treatment options. AI is also used for observation and examination of the patient, collection of patient information, 
interpretation of the obtained information, maintain and track medical records, documentation in health insurance and in 
research process, enabling evidence-based medical practice. 

Similarly, new technologies are developed and adopted rapidly in the field of dental science. AI has been adopted in 
all dental disciplines; it can be a supplemental tool to reduce workload, improve precision and accuracy in diagnosis, 
decision making, treatment planning, prediction of treatment outcomes and disease prognosis for dental practitioners. 
In dentistry, artificial intelligence can be used for dental imaging, diagnosis and treatment planning in oral medicine, 
orthodontics, prosthodontics, periodontics, endodontics, oral pathology, oral maxillofacial surgery, oral implantology and 
forensic dentistry. Many studies have been published and many are underway on the applications of AI in dentistry. AI 
can be used to analyse data, identify patterns, gain new knowledge to understand the nature and pathology of disease, and 
ultimately develop new treatment options.

Artificial intelligence is making significant impact in dentistry transforming both clinical practice and patient care. The 
use of AI in the interpretation of two-dimentional or three-dimentional imaging/ cephalometry, design of aligner therapy 
are the common practice in orthodontics. Its application in planning of dental implant, orthognathic surgery and robotic 
cranio-maxillofacial surgeries are getting popular in recent years. 

AI systems can be used as an alternative tool to support dentists and other health care professionals, rather than replacing 
them. Artificial intelligence can be a valuable tool that enables decision making efficiently and accurately in clinical practice, 
helps to improve quality of life of the practitioner and provide better health to the patients. 

However the application of AI has certain disadvantages or drawbacks, mainly the ethical concern regarding accountability 
of healthcare, human emotion in providing health care, customer service, patient’s privacy, dependency on technology, lack 
of critical thinking and analyzing. It is important to consider these potential drawbacks and mitigate adverse effects in the 
development and implementation of AI systems in dental profession.

REFERENCES
1.	 Tandon D, Rajawat J. Present and future of artificial intelligence in dentistry. J Oral Biol Craniofac Res. 2020;10(4):391-96. 
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4.	 Vodanovic M, Subasic M, Milosevic D, Pavicin IS. Artificial Intelligence in Medicine and Dentistry. Acta Stomatol Croat. 2023 
Mar;57(1):70–84. doi: 10.15644/asc57/1/8.
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ABSTRACT

Introduction: Dental caries is the most common chronic infectious disease of childhood which 
is preventable. Early childhood caries is a burden on the economy and public health and it affects 
children. The factors causing dental caries in preschool children are: diet, oral hygiene practices, 
and infant feeding practices.

Objective: To assess the oral health status and severity of early childhood caries among preschool 
children in Kathmandu city

Materials and Method: An analytical cross sectional study was conducted for four months 
among the preschool children of Kathmandu city after taking ethical approval from institutional 
review committee of Kantipur Dental college. Consent was taken from the school authorities as 
well before the study. Convenience sampling technique was carried out.  Inclusion criteria was 
children of 2-5 years. Children who did not allow for oral examination was not be included in the 
study. A standard questionnaire was used for the data collection. The collected data was entered 
in Microsoft excel and analyzed using SPSS version 21 software. P value <0.05 was considered 
statistically significant.

Result: A total of 306 participants were included in the study among which 155(50.7%) were male 
and 151(49.3%) were female. The mean age of the participants was 4.75±1.21. According to AAPD 
criteria, the ECC was severe in all the age groups i.e. three, four and five years. The prevalence of 
dental caries was 73.5%. The mean dfs score was 6.68±9.95 among the study participants. The 
plaque score was good among 144(47.1%) and fair among 113(36.9%)participants.

Conclusion: The prevalence of dental caries was high among the preschool children and early 
childhood caries was severe in them. Therefore, oral health awareness program is very necessary 
to the parents as well as caretakers of preschool children.

Keywords: Early Childhood Caries; oral health status; preschool children

INTRODUCTION
Worldwide, dental caries is a major public health problem 
affecting the children mostly.1 Early childhood caries is 
a burden on economy and public health since it affects 
children.2 Any dental caries of deciduous teeth that occur in 
children ≤71 months, including one or more lesions (with 
or without formation of cavities), or leading to missing 
teeth, or leading to fillings on the tooth surface is known as 
early childhood caries(ECC).3 Parents behavior especially 
mothers behavior plays an important role in the oral health 
care  as well as overall development of the child.4 If oral 
disease is left untreated. Children will have serious general 
health problems, significant pain, interference with eating, 
and lost school time.5 Early Childhood Caries has a high 
medical, social, and economic costs and is a global public 
health burden.6 There is a major role of health of the mouth 
and dentition through facilitating nutritional intake, 
providing a non-verbal means of expressing happiness and 

sadness and allowing for vocal communication. Therefore 
the goal for all children should be healthy mouth with a 
full complement of teeth.7

Since no study have been done in Nepal in the past 
particularly on the topic oral health status of preschool 
children, this study will provide a baseline information 
for planning further programs in the preschool children in 
future. So, the aim of the study was to assess the severity of 
early childhood caries and oral health status of Preschool 
children in Kathmandu city. 

MATERIALS AND METHOD
An analytical cross sectional study was conducted from 
August–November 2023 among preschool children of three 
governments and three private schools of Kathmandu city 
after taking ethical approval from institutional review 
committee of Kantipur Dental College. Prior permission 
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was taken from the principal of each schools before the 
study. Convenience sampling technique was used. All the 
students belonging to age 2-5 years were included in the 
study. The students who were not willing to participate 
in the study were not included in the study. A standard 
questionnaire was used for data collection purpose. A single 
examiner was used for the data collection purpose. The 
first part of the questionnaire consisted of demographic 
details and second part had dfs index, plaque index (full 
mouth index) and severity of early childhood caries (ECC).

The collected data was compiled and entered in Microsoft 
excel and analyzed using the SPSS version 20. Descriptive 
statistics like percentage and mean were calculated and      
p value <0.05 was considered statistically significant. Chi 
square tests and independent T test was used to test the 
statistically significant differences between the variables.

RESULT 
Altogether 306 participants were there out of which 155 
(50.7%)   were male and 151 (49.3%)   were female. The 
prevalence of dental caries was 225(73.5%). The mean age 
of the participants was 4.73±1.21 years.(Table 1)

A full mouth plaque index given by Silness J and Loe H. 
was taken and it was found that majority of the participants 
had good plaque score 144(47.1%) (Fig1.) 

The severity of dental caries was classified as severe among 
all the examined age groups i.e. 3-5 years (Table 2).

Gender wise comparison of plaque index and dfs was done 
which showed no association among the variables (Table 
3) (Table 4).

NS= Not Significant

NS= Not Significant

DISCUSSION 
The present study reported high prevalence and severity 
of Early Childhood caries among the preschool children. 
These findings are in accordance to other studies.3,5,9 but 
in contrast to other studies.10–12 The high prevalence and 
severity of dental caries may be due to the fact that we 
don’t have strong  oral health care system in delivering 
accessible preventive and curative dental services to 
preschool children and there is  misconceptions among the 
parents regarding  the importance of primary dentition.
Maximum decayed component and very negligible filled
component was observed in the participants.

In the present study, majority of the participants 
144(47.1%) had good plaque score. These findings are 
in contrast to studies done by Zhang et al9 and Khan et 
al13. Oral hygiene has a significant impact on children’s 
oral health and consequently on other systemic diseases 
throughout their life. Therefore, it is highly recommended 
that implementation of interventional programs by 
authorities is required to enhance the children’s oral 
hygiene. Gender wise comparison of plaque score and dfs 

Table1. Showing the demographic details of the participants 

Figure 1. Showing the distribution of plaque scores among the 
participants 

Socio Demographic variables N(%)

Total participants (in government school)

Male 36(43.9%)

Female 46(56.1%)

Total 82(100%)

Total participants (in private school)

Male 119(53.13%)

Female 105(46.875%)

Total 224(100%)

Mean age 4.73±1.21

Table 2. Showing the severity of Early Childhood Caries

Table 3. Comparison of Plaque Index among genders (T-test)

Table 4. Comparison of dfs Index among genders
(chi square test)

Age group dmfs Grading 

3 years 5.16±5.86 Severe 

4 years 6.63±8.46 Severe 

5 years 6.87±13.27 Severe 

Mean dmfs score =6.68±9.96

Gender Excellent Good Fair Poor p value

Male 19 68 66 2
0.121 NS

Female 22 76 47 6

Gender Mean dfs score p value

Male 7.0387±7.69
0.627 NS

Female 6.3245±11.85
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was statistically insignificant. This finding is in accordance 
to the study done by Zhang et al.9 This may be because 
of the fact that there is no any evidence showing the 
difference in composition of the saliva nor  there are any 
differences in tooth structure between boys and girls.

Since convenience sampling technique was used for 
data collection, findings cannot be generalized to whole 
country. Only the prevalence of Early Childhood Caries has 
been assessed in this study which was found to be severe. 
Further studies can be planned in the future for studying 
the etiology of early childhood caries as well as the reason 
for its severity in the preschool children.

CONCLUSION 
Based on the findings of this study, we have concluded that 
the Early Childhood Caries was found to be severe and 
prevalence of dental caries was high. Therefore, oral health 
awareness programs should be planned for them as well as 
their family and school personnel.
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ABSTRACT

Introduction: Geriatrics is one of the most recent and least developed specialties in Nepal. 
Geriatric dentistry is almost non-existent. There is an increasing demand for geriatric oral 
healthcare in Nepal.

Objective: To investigate oral health conditions and treatment needs of elderly population aged 
60 to 80 years of the Rupandehi District, Lumbini Province, Nepal.

Materials and Method: A cross sectional study of oral health status was done from October 
2022 to September 2023 among 404 participants between the ages of 60-80 years.  The oral 
health status of patients was assessed at Dental Out-Patient Department of Oral Medicine 
Diagnosis & Radiology, Universal College of Medical Sciences (UCMS). Extra-oral information, 
temporomandibular joint assessment, intra-oral mucosal conditions and Community Periodontal 
Index data were used. The data were evaluated with chi square test, with p<0.05 as the 
significance cut off.

Result: Results showed that 6.4% patients exhibited symptoms and 3.0% showed signs on TMJ 
assessment. Oral mucosal conditions were observed in 63.61% of patients out of which 38.86% 
lesions were variations of normal mucosa. Community periodontal index (CPI) score and clinical 
attachment loss (CAL) were higher because of high rate of edentulousness, both complete and partial.

Conclusion: The oral health status of the elderly population in Rupandehi District is poor. The 
results of this study may help to plan health actions, as the mobility of these age groups will 
be limited and could not travel to secondary and tertiary health care facilities for treatment. 
Therefore, oral health professionals should go to rural areas to provide dental services for the 
upliftment of oral health of geriatric population.

Keywords: Dental health surveys, Geriatrics, Oral health 

INTRODUCTION
Poor oral health among old-age people is an important 

public health issue and growing burden to countries 

worldwide. Geriatrics is one of the most recent, least 

developed specialties in Nepal and Geriatric dentistry is 

almost non-existent.1

According to World Health Organization (WHO), 

epidemiological oral health studies help in determining 

the extension of oral health treatments in relation to its 

demand, nature and extension of the preventive, curative 

and restoring services.2 With oral health being considered 

an indicator of quality of life in geriatric patients and oral 

diseases being complex progressive and cumulative; it is 

important to maintain and improve oral health. In addition, 

improved oral health allows geriatric persons to gain self-

confidence, increase social networking, and restores one’s 

physical and mental ability. Common oral health problems 

in elderly populations include periodontal diseases, dental 

caries, edentulism, xerostomia, and wasting diseases.3 

Recently oral health status in general older population has 

been addressed, but the oral health of institutionalized 

older people and under-privileged population continues 

to be a neglected issue. Studies have been reported from 

the United States, Australia, Canada, India, Italy, Greece, 

Croatia, Fiji Islands, Hong Kong and Singapore; indicating 

that the dental status of institutionalized older people is 

generally poor.4 The prevalence of severe dysfunction was 

extremely low, the degree of dental wear increased with 
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On extra oral clinical assessment three hundred and seventy 

(91.6%) patients had normal extra-oral appearance. One 

female patient (0.2%) had ulceration, sores, erosions and 

fissures in the region of vermilion border, the least affected 

region. Nine patients (2.2%) had ulcerations, sores, 

erosions, fissures (commissures). Twenty patients (5%) had 

enlarged lymph nodes of head and neck.

The majority of patients - three hundred and seventy eight 

(93.6%), did not have any symptoms of extra oral lesions 

while twenty six (6.4%) patients exhibited symptoms. 

Three hundred and ninety two patients (97%) did not 

show any signs on TMJ assessment. Only one elderly 

female between 65-69 years, exhibited tenderness on 

palpation of TMJ and reduced jaw mobility.  

Oral mucosal lesions were more common in males.  

Leukoplakia was the most common oral mucosal lesion 

while Oral Lichen Planus (OLP) was more common in 

females while One hundred and fifty seven (38.9%) 

patients showed variations of normal mucosa. Majority of 

the cases fell in the age group of 60-64 years (Table 3).

10

age but severe wear of teeth was less commom in women.5 

Precancerous lesions such as leukoplakia, actinic cheilitis, 

squamous carcinoma were common in old people.6 There 

is an increasing demand for geriatric oral healthcare in 

Nepal. This study aims to assess the oral health conditions 

of the elderly population aged 60 to 80 years of Rupandehi 

District of Lumbini Province.

MATERIALS AND METHOD
Across sectional study was carried out in the Department 

of Oral Medicine & Radiology of UCMS College of Dental 

surgery, from the month of October 2022 to September 

2023. Ethical approval was taken from the Institutional 

Research Committee and Ethical Committee of UCMS 

Ethical Board. Older patient with oral healthcare issues 

need treatment (both male and female) reported to the 

Department outpatient age group of 60 to 80 years were 

included in the study.

Required data was collected from the departmental records. 

The oral health status of patients was assessed along with 

general information like name, age, gender, occupation, ethnic 

groups by using WHO 2013 oral health survey criteria. Extra-

oral information, temporomandibular joint assessment, oral 

mucosal conditions, Community Periodontal Index (CPI) 

and intra-oral lesion and there sites were assessed. 

The data were tabulated and analyzed in Microsoft Office 

Excel worksheet (version 2007) and Statistical Package 

for Social Sciences version 19.0. Frequency of Oral-

mucosal lesions and conditions, Temporo-mandibular joint 

assessment, Community Periodontal index and intra-oral 

lesion and there sites were evaluated with chi square test, 

with p<0.05 considered as statistical significance. 

RESULT
Male participants represented more and majority of the

patients were in 6th decade (60-64 years) and least number of

patients were oldest age group of 75-80 years (Table 1). 

Majority of elderly were non-working, dependant 

pensioners (69.1%) while 12.1% of the populations were 

farmers (Table 2). 

Table 1: Frequency and percentage of different age groups and gender

Table 2: Frequency and percentage of different 
occupation groups

Gender 60-64years 65-69years 70-74years 75-80years Total

Male 113(27.97%) 62(15.34%) 47(11.63%) 35(08.6%) 257(63.6%)

Female   82(20.3%) 40(9.90%) 20(4.95%) 5(1.23%) 147(36.4%)

Total 195(48.26%) 102(25.24%) 67(16.58%) 40(09.9%) 404(100%)

Type Frequency Percentage

Farming 49 12.1%

Non-farming 76 18.8%

Home bound/Pensioners 279 69.1%

Total 404 100%
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Buccal mucosa was the most commonly affected location 
followed by the hard and/or soft palate. Majority of those 
affected participants were male and were between 60-64 
years except, vermillion border which was affected more 

in age group 65-69 years. The least affected location was 
the floor of the mouth followed by the vermillion border.  
(Table 4)

11

Values in the parentheses indicates % 

Values in the parentheses indicates % 

Table 3: Frequency and percentage of oral mucosal lesions and conditions among different age groups and gender 

Age in years 60-64 65-69 70-74 75-80
Total

Gender M F M F M F M F

Condition

0=No abnormal 
condition

47
(11.6)

68
(16.8)

32
(7.9)

32
(7.2)

25
(6.1)

17
(4.2)

20
(4.9)

5
(1.2)

246
(60.8)

1=Malignant 
tumour(oral cancer)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

1
(0.2)

0
(0.0)

1
(0.2)

2=Leukoplakia 27
(6.6)

4
(0.9)

15
(3.7)

0
(0.0)

10
(2.4)

0
(0.0)

2
(0.4)

0
(0.0)

65
(16.1)

3=Lichen planus 1
(0.2)

3
(0.7)

0
(0.0)

1
(0.2)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

5
(1.2)

4=Ulceration(aphthous, 
herpetic, traumatic)

6
(01.4)

4
(0.9)

4
(0.9)

0
(0.0)

1
(0.2)

1
(0.2)

1
(0.2)

0
(0.0)

17
(4.2)

6=Candidiasis 4
(0.9)

1
(0.24)

0
(0.0)

0
(0.0)

1
(0.2)

0
(0.0)

2
(0.49)

0
(0.0)

8
(1.9)

7 = Abscess 0
(0.0)

1
(0.3)

2
(0.4)

0
(0.0)

0
(0.0)

0
(0.0)

1
(0.2)

0
(0.0)

4
(0.9)

8=Other condition 65
(16)

8
(1.6)

33
(8.1)

8
(1.9)

26
(6.4)

2
(0.4)

15
(3.7)

0
(0.0)

157
(38.8)

Table 4: Frequency and percentage of oral mucosal lesion code categories among age groups and gender in different 
intraoral site 

Age in years 60-64 65-69 70-74 75-80
Total

Gender M F M F M F M F

Condition (Location)

0 = Vermilion border 0
(0.0)

1
(0.2)

3
(0.7)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

4
(0.9)

1=Commissure 7
(1.7)

1
(0.2)

4
(0.9)

1
(0.2)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

13
(3.2)

2 = Lips 3
(0.7)

3
(0.7)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

6
(1.4)

3 = Sulci 3
(0.7)

1
(0.2)

1
(0.2)

1
(0.2)

3
(0.7)

0
(0.0)

1
(0.2)

0
(0.0)

10
(2.4)

4 = Buccal 
Mucosa

43
(10.6)

6
(1.4)

25
(6.1)

3
(0.7)

16
(3.9)

1
(0.2)

7
(1.7)

0
(0.0)

101
(25.0)

5 = Floor of mouth 1
(0.2)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

1
(0.2)

0
(0.0)

2
(0.4)

6 = Tongue 3
(0.7)

2
(0.4)

1
(0.2)

1
(0.2)

2
(0.4)

1
(0.2)

2
(0.4)

0
(0.0)

12
(2.9)

7 = Hard and/or soft 
palate

46
(11.3)

3
(0.7)

20
(4.9)

2
(0.4)

14
(3.4)

0
(0.0)

11
(2.7)

0
(0.0)

96
(23.8)

8=Alveolar ridges/
gingiva

4
(0.9)

6
(1.4)

3
(0.7)

1
(0.2)

3
(0.7)

1
(0.2)

1
(0.2)

0
(0.0)

19
(4.7)
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In relation to the periodontal conditions, majority of the 
sextants were excluded from the study for not presenting 
minimum of two teeth without indication of extraction. 
The results revealed significant loss of teeth. Among 
the examined sextants, 0.5% individuals had healthy 
periodontal condition, 2.8% individuals with bleeding, 
21.6% of individuals with calculus and 4-5 mm pockets, 
53.7% individuals with 6 mm or more pockets. The present 

study revealed that gum bleeding (4.8%) and pocket depth 
4-5 mm (27.7%) was higher among women, although the 
presence of calculus (23.0%) and pocket 6 mm or more 
(57.0%) was more among male participants. The difference, 
showed slight statistical significance (p=0.454). The result 
indicated that periodontal conditions of men were worse. 
Only one (0.7%) male elderly in the age group of 65-69 
years presented with healthy sextant. (Table 5)

DISCUSSION
The total population of Nepal, as of the census day (25 
November 2021) is 29,164,578, of which the number of 
males is 14,253,551 (48.87 %) and the number of females 
is 14,911,027 (51.13 %) and sex ratio is 95.59 males per 
100 females. The total population on was 26,494,504 
with sex ratio of 94.16 males per 100 females in 2011.1,2 

In the present study there were more number of males as 
compared to females. A descriptive cross-sectional study 
by Shrivastav et al showed 117 subjects aged 50 years 
and above 61.5% were males and 38.5% were females 
similar to the present study.4 Conversely, study conducted 
by Khan et al study had more number of females.3 In the 
present study 6.4% patients showed symptoms, 3.0% 
showed signs and 0.2% exhibited reduced jaw mobility 
on Temporomandibular Joint (TMJ) assessment. The 
findings were low in number and percentage in the elderly 
population. According to Salonen et al and Osterberg T 
et al  symptoms of craniomandibular dysfunction were 
reported less with increasing age, especially in men.5,6 Oral 
mucosal lesions have not been frequently found in older 
people except in those with pernicious habits. Smoking was 
predominant harmful habit, contributing to leukoplakic 
manifestation in the buccal mucosa. Tobacco chewing was 
second most frequent habit. Oral mucosal conditions were 
observed in 63.6% in present study among which 38.8% 
lesions were variations of normal mucosa. Similar findings 
were reported by Jorge J et al, study observed oral mucosal 

alterations in 60% of Brazilian elderly population from 
single institution.7 Ali et al found two cases of oral cancer 
among 486 elderly study subjects (0.4%), higher than 
present study (0.24%).8

Corrêa et al revealed lichen planus affected patients were 
61.3%,in over 60 years,  higher than the present study.9 
Dundar N, Ilhan Kal10 found lower percentage of elderly 
exhibiting oral mucosal lesions as compared to the present 
study. According to Greenberg M et al, epidemiological 
data of 2008; prevalence of oral leukoplakia ranged from 
0.7 to 24.8%, conforming to our study.11  Ferreira et al; 
cross-sectional study found 646 oral mucosal alterations 
in 267 elderly population and 59.1%  were variations of 
the normal oral mucosa, similar to the present study.12 
CB, Thakkar K and Patel H found that Oral Leukoplakia 
was more prevalent in age group of 60-64 years similar to  
current study.13 Bhardwaj found that prevalence of oral 
lichen planus in older people ranges from 1.1% to 6.6%,14 
similar to present study and Rani et al of Chennai, found 
prevalence of oral ulcers 5.2%.15

The number of sextants available for assessment of 
community periodontal index (CPI) was less because of 
high rate of edentulousness, both complete and partial. As 
the age advances, frequency of occurrence of community 
periodontal index becomes less due to further loss of teeth. 
This shows that as age advanced both in males and females, 
teeth will continue falling in absence of adequate delivery 

Table 5: Frequency and percentage of periodontal conditions among different age groups 

Age group in years Total

Community Periodontal Index 60-64 65-69 70-74 75-80

0  = Healthy 0
(0.0)

1
(1.9)

0
(0.0)

0
(0.0)

1
(0.5)

1  = Bleeding 3
(2.6)

1
(1.9)

1
(2.9)

1
(6.3)

6
(2.8)

2  = Calculus 27
(23.7)

10
(18.9)

8
(22.9)

2
(12.5)

47
(21.6)

3 = Pocket 4-5 mm (black band on 
probe partially visible)

28
(24.6)

10
(18.9)

6
(17.1)

3
(18.8)

47
(21.6)

4 = Pocket 6 mm  or more (black 
band on probe partially visible)

56
(49.1)

31
(58.5)

20
(57.1)

10
(62.5)

117
(53.7%)

Values in the parentheses indicates % 
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of oral health care. Epidemiological data on periodontal 
health conditions of developing countries are scarce.16  

According to Slade GD and Spencer AJ17 and Brown LJ 
et al,18 periodontal destruction is frequent among elderly, 
similar to the present study. According to Ogawa et al19 

smoking habit and baseline attachment level of 6 mm or 
more may be considered risk factors for further attachment 
loss among healthy elderly people and in the present study 
24% of the people presented insertion loss between 6 mm 
and 8 mm, probable indication of considerable threat to 
periodontal health among elderly. Dye et al found that 
clinical attachment loss (CAL) was 13.2% in 50 - 64 years 
age group, suggesting increasing tendency with age which 
was consistent with   present study.20 According to Ünlüer 
Ş et al, Community Periodontal Index (CPI); score ‘0’ was 
present in very less participants, similar to our study only 
nine elderly participants had healthy sextants with score 
‘0’.21 Thaweboon et al  found   that almost all of the elderly 
hill tribe residents of Thailand had moderate gingival 
inflammation,  similar to  present study.22 

CONCLUSION 
The study shows that the older population has a high 
prevalence of various dental diseases. For these age groups, 
health care delivery needs to reach physically and one 
cannot expect them to come for treatment to secondary and 
tertiary health care centers. General health can be achieved 
by providing complete oral health care through village 
adoption program to our senior citizens. The community 
needs special task force of dentists, ready to go to rural 
areas for dental care delivery and transport facilities for 
bringing rural people to secondary and tertiary health care 
centers. The study was carried among Nepali population 
mostly from the area of Rupandehi District, Lumbini 
Province and demographic representation of present study 
signifies the rural population of the region.

KDCJ
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ABSTRACT

Introduction: Odontogenic infections are the infections that originates from the embryonic 
odontogenic apparatus and can spread through the bone marrow, cortical bone and periosteum 
to structures distant from the oral cavity. 

Objective: The aim of this study was to identify the characteristics, explore the common etiology, 
presenting signs and symptoms, and treatment modality of odontogenic infections in patients 
visiting a tertiary health care center in Nepal.

Materials and Method: This cross-sectional descriptive study was carried out among the patient, 
diagnosed as odontogenic infections, visiting the Department of Oral Medicine, Pathology, and 
Oral and Maxillofacial Surgery, DH-KUSMS from 15th September 2023 to 14th November 
2023. Descriptive statistical analysis, and chi square test to evaluate differences in odontogenic 
infection between the gender, were performed. 

Result: A total of 206 (11.15%) presented with odontogenic infections among 1847 patients 
visiting the dental OPD. The age was ranging from 16 to 80 years and a mean age of 43.57 
years (±16.90 years). Out of 206 patients, 122 were female and 84 male patients. Pain and/or 
swelling were the major complaint. The most common modality of treatment was extraction in 
combination with incision and drainage supported by a combination of amoxicillin, clavulanic 
acid and metronidazole antibiotics. Fifty-three (25.73%) patients required hospital admission, 
and the average duration of stay in hospital was 5.1 days. 

Conclusion: This study presented the characteristics, etiology and treatment modality of 
odontogenic infections among patients in a tertiary health care center.

Keywords: Infection; Odontogenic; Pain; Swelling; Teeth

INTRODUCTION
Odontogenic infections (OI) are the infections that 
originate from the dental pulp, periodontium and jawbones 
and can spread through the bone marrow, cortical bone and 
periosteum to structures distant from the oral cavity.1 OI are 
characterized as polymicrobial, endogenous, opportunistic, 
dynamical and mixed bacterial infection.2 The patients with 
odontogenic infections are mainly characterized by pain, 
swelling and abscess.3,4 OI can spread along the contiguous 
facial planes leading to life threatening conditions.5,6 OI 
being one of the most common diseases, accounts for 
majority of the reason for dental consultation.7 Dental 
extractions, incision and drainage of infected spaces 
usually supported by antibiotics and root canal therapy are 
the measures to improve patients’ defense.3,4,8 A limited 
number of studies have been conducted regarding the 
maxillofacial infections in Nepal, but have not clearly 

characterized the lesions of odontogenic origin.9-11 To the 
best of our knowledge, odontogenic infection in Nepali 
adults has been explored to a very less extent. The aim 
of this study was to identify the characteristics, explore 
the common etiology, presenting signs and symptoms 
and treatment modality of odontogenic infections in 
patients visiting Dental OPD, emergency department and 
dental surgery ward in Dhulikhel Hospital - Kathmandu 
University School of Medical Sciences (DH-KUSMS).

MATERIAL AND METHODS
This cross-sectional descriptive study was carried out 
in the Department of Oral Medicine, Pathology, and 
Oral and Maxillofacial Surgery, DH-KUSMS from 15th 
September 2023 to 14th November 2023. Ethical approval 
was obtained from the Institutional Review Committee of 
the same institute (IRC-KUSMS Approval No: 23/021). 
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Informants visiting Dental OPD, emergency department 
and admitted in dental surgery ward who gave informed 
consent were included in this study. Patients diagnosed 
clinically and/or histopathologically as odontogenic 
infection during the period of study were taken as the 
study population. A convenience sampling method was 
used. The sample size was calculated using the following 
formula: N = Z2pq/e2(where, Z = 1.96 at 95% Confidence 
Interval (CI),p = prevalence taken as 50% for maximum 
sample size calculation, q =1-p, e = margin of error, 7%). 
N = 196. The minimum sample size was 196, however, 
206 samples were included. 

The inclusion criteria in this study were the patient 
visiting DH-KUSMS and diagnosed clinically and/or 
histopathologically as infections arising from odontogenic 
sources. Infections of non-odontogenic origin of the oral 
cavity, salivary gland, and non-odontogenic cysts were 
excluded. After obtaining informed and written consents 
from the participants, name, gender and age were recorded. 
At the time of examination, medical and dental histories 
of the participants were reviewed. Radiographic and 
histopathological examination was conducted to reach 
the final diagnosis where-ever needed. The clinical and 
laboratory parameters included in the study were age, 
gender, site, clinical presentations, etiopathogenesis relating 
to the disease, and histopathological reports of the lesion. 

All the available information were entered in Microsoft 
Excel and analyzed using statistical software (IBM SPSS 
Statistical tool Version 23; SPSS Inc, USA). Descriptive 
statistical analysis, and chi square test to evaluate 
differences in odontogenic infection between the gender 
were performed. Point estimate and 95% confidence 
interval (CI) were calculated, statistical significance was 
set at p value of 0.05.

RESULTS
A total of 1847 patients visited to the dental OPD during 
the study period, out of which 991 were male and 856 
were female. Out of this total, the patient presented with 
odontogenic infection were included in the present study, 
and was counted to be 206 (11.15%) with an age ranging 
from 16 to 80 years and a mean age of 43.57 years (±16.90 
years). Out of 206 participants, 84(40.78%) of them were 
male and the remaining 122(59.22%) were female. Chief 
complaint of the patient at the time of presentation is 
tabulated (Table 1). Majority of the patients presented 
with a complaint of pain and/or swelling of the maxilla 
or mandible. Among 206 participants; 99 (48.06%) of 
the patient complaint of isolated pain and 59 (28.64%) 
presented with isolated swelling without pain. Remaining 
39 (18.93%) of them had both pain and swelling at the 

time of presenting to the clinicians. Mean duration of 
pain prior to seeking dental care was eight days and 
swelling was five days. Among the 197 participants who 
complaint of either pain, swelling or decayed teeth, the 
origin of symptoms were related to middle third of the face 
(maxillary arch, maxillary teeth, upper lip and oronasal 
structures) in 115 (55.82%) patients and the lower thirdof 
the face (mandibular arch, mandibular teeth, lower lip and 
floor of the mouth) in 82 (39.80%) patients.

Diagnosis of the patients was finalized based on the 
clinical, radiographic and histopathological findings (Table 
2). Seventy-four (35.92%) patients were diagnosed to have 
maxillofacial space infection followed by 66 (32.04%) 
with infected odontogenic cysts. Among the infected 
odontogenic cysts, 44 of them were having radicular cyst, 15 
of them infected dentigerous cyst and the remaining 7 were 
having infected odontogenic keratocyst. Abscess was seen 
in 32 (15.53%) patients, and cellulitis in six (2.91%) of the 
patients. Remaining 28 (13.6%) patients presented with 
various other infections including periapical granuloma, 
infected dental follicle, and healing sinus tracts and fistula. 
Majority of patients, 192 (93.20%) received a combination 
of amoxicillin, clavulanic acid and metronidazole coverage. 
The most common modality of treatment was extraction in 
combination with incision and drainage in 175 (84.95%) 
followed by root canal treatment in 31 (15.05%). Fifty-
three (25.73%) of them required hospital admission, and 
the average duration of stay in hospital was 5.1 days.

Descriptive analysis was performed to evaluate the 
distribution of nature and type of infections. Chi-square 

Table1: Chief complaint of the patient at the time of 
presentation

Table 2: Diagnosis of the patient

Presenting signs and symptoms Number of participants 
- n(%)

Pain 99 (48.06%)

Swelling 59 (28.64%)

Pain and swelling 39 (18.93%)

Trismus 5 (2.43%)

Decayed teeth 4 (1.94%)

Diagnosis Number of participants - n (%)

Space Infection 74 (35.92%)

Infected Odontogenic Cysts 66 (32.04%)

Abscess 32 (15.53%)

Cellulitis 6 (2.91%)

Others 28 (13.6%)

Total 206 (100%)
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test was employed to test the association between gender 
and presence of infection. Chi-square test was calculated on 
the total population screened. The chi-square test revealed 
that females experienced higher rates of odontogenic 
infections compared to males. Result showed statistically 
significant association (p<0.05) between gender and 
odontogenic infection status (Table 3). 

DISCUSSION
The result of the present study showed that there was 
a high prevalence of odontogenic infection in patients 
visiting dental OPD and wards in our center. OI accounted 
for 11.15% of all the patient visiting department of Oral 
Medicine, Pathology, and Oral and Maxillofacial Surgery 
in DH-KUSMS during the study period. Females were 
more commonly affected and the result was in consistent 
with similar studies conducted in Nepal.10,11 Our findings 
indicated a higher prevalence of odontogenic infections in 
females compared to males, aligning with trends observed 
in similar studies conducted in Nepal. This suggested that 
gender may play a role in the susceptibility to odontogenic 
infections, warranting further investigation into the 
underlying factors. Dental caries being the most common 
bacterial disease of oral cavity can lead to periapical 
infection and accounts for the majority of the OI. Untreated 
dental caries was the most common etiological factor of 
OI in the present study and is in accordance to previous 
studies conducted in same country or other part of the 
world.3,9,12,13 Pericoronitis secondary to erupting third 
molars, periodontal pockets as a consequence of poor oral 
hygiene and alveolar osteitis secondary to exodontia are the 
other etiological factors that contribute to OI.1 Majority of 
patient in our center visited with an infected odontogenic 
cyst (radicular cyst). Predominance of radicular cyst has 
been explained as this cyst is a very common sequel to 
dental caries. Acute dental abscess, usually secondary to 
dental caries, is a frequent and sometimes underestimated 
disease of the oral cavity. Abscess formation occurs when 
the bacteria and their toxic products breach into the 
periapical tissues through the apical foramen and induce 
acute inflammation and pus formation. The main signs 
and symptoms of the acute dental abscess are pain, 
swelling, erythema, and suppuration usually localized to 
the affected tooth. Pain and swelling, either independently 

or in association with each other were the most important 
presenting signs and symptoms of odontogenic infection 
in our study. These symptoms often occur together, but 
can also manifest independently, reflecting the underlying 
inflammatory processes associated with dental infections. 
Trismus usually occurs as a result of involvement of 
muscles in the maxillofacial region. Trismus was presented 
in a few numbers of patients, and this might be attributed 
to insufficient time period available to involve the muscle 
plane in our study population. Dental extractions and 
incision and drainage of infected spaces or root canal therapy 
are usually supported by antibiotics and other measures to 
improve patients’ defense.3,4,8 Dental extraction followed 
by incision and drainage and supported by antibiotics was 
the main line of management adopted in our practice.

Odontogenic infections are very common among the 
population in developing countries.14 Delay or inadequacy 
in the treatment can give rise to serious complications 
leading to morbidity.15-18 OI are the infections of the 
tissues derived from embryonic odontogenic origin. OI 
originate mainly from pulpal or periodontal pathology 
and can spread through the alveolar bone to bone marrow, 
cortical bone and periosteum and structures distant 
from the oral cavity.19 OI being one of the most common 
diseases, accounts for majority of the reason for dental 
consultation.7,19 Early recognition and management of 
maxillofacial infections is mandatory. The majority of 
maxillofacial infections spread along the contiguous facial 
planes, leading to severe infections.5 Treatment of these 
infections is challenging and needs attention because 
potentially fatal complications such as sepsis, airway 
obstruction, cavernous sinus thrombosis, necrotizing 
fasciitis, and mediastinitis can occur.20 The treatment is 
governed by several factors such as the size, location of the 
lesion, and involvement of adjacent anatomical structures 
and is mainly surgical aiming at removal of the source. These 
lesions are of importance because of their direct concern 
with patients’ facial aesthetics, masticatory function, and 
overall quality of life, therefore, early diagnosis of these 
lesions may prevent unfortunate surgical intervention.

CONCLUSION
In conclusion, this study presents the prevalence of 
odontogenic infections (OI) among patients at our dental 
center, with a notable higher incidence in females compared 
to males. The predominant causes of OI, such as dental 
caries leading to periapical infections and complications 
from erupting third molars or poor oral hygiene, highlight 
the critical need for timely intervention. The majority of 
patients involved infected odontogenic cysts, emphasizing 
the importance of early detection and management to 

16

Table 3: Association between gender and odontogenic 
infection

Gender Infection 
present n (%)

Infection 
absent n (%)

Chi-square 
value p value

Female 122 (14.25%) 734 (85.75%)
15.463 <0.05*

Male 84 (8.48%) 907 (91.52%)

* Statistically significant
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avoid severe complications. The findings align with existing 
literature on the commonality and potential severity of 
OI, particularly in developing regions. Thus, prioritizing 
early diagnosis and prompt treatment of OI is crucial for 

maintaining patients’ oral health, facial aesthetics, and 
overall quality of life.
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ABSTRACT

Introduction: One of the objective of orthodontic treatment is to achieve and conserve the 
facial beauty. Variations in soft tissue thickness, length, and tonicity influence the position and 
relationship of facial structures, ultimately affecting the facial aesthetics. Soft tissue thickness 
varies among sagittal and vertical relations. There are scarce literatures regarding the relationship 
of soft tissue thickness and growth pattern among Nepali sample. 

Objectives: To evaluate the soft tissue profile thickness among orthodontic patients with 
different  vertical skeletal relations.

Materials and methods: This is a cross-sectional comparative study including 75 subjects of the 
age range 10-29 years. The lateral cephalograms from the pretreatment records of patients visiting 
the Department of Orthodontics, Kantipur Dental College and Hospital, Kathmandu were selected 
as per the inclusion criteria. The samples were divided into horizontal, normal and vertical growth 
patterns according to Steiner’s mandibular plane angle. Soft tissue profile thickness was measured 
and compared among various growth pattern groups using one way ANOVA. Independent sample 
t-test was performed to determine the gender variation. 

Results: Statistical significant difference were found at points ‘nasion’, ‘subnasale’ and ‘menton’, 
among various growth patterns. Soft tissue thickness was greater for male than female with 
significant difference at points ‘prosthion’ and ‘submentale’.

Conclusions: Soft tissue profile thickness varies considerably among vertical skeletal relations 
and between the gender.

Keywords: Orthodontic patients; Soft tissue profile thickness; Vertical skeletal relations.

INTRODUCTION
The goals of modern orthodontic and orthognathic 
therapy, are a harmonious and balanced face with optimal 
functional occlusion.Various facial structures including 
hard and soft tissues must be proportioned to one another 
to achieve the esthetically pleasing face.1

The nose-lip-chin relationships are crucial in determining 
facial esthetics. It was assumed that the soft tissue profile 
follows the underlying hard tissue. However, subsequent 
research revealed that the soft tissue had independent 
growth potential. Variations in soft tissue thickness, length, 
and tonicity influence the position and relationship of 
facial structures, ultimately affecting the facial aesthetics.3,4

Excellent facial aesthetics are intimately related to vertical 
facial dimensions. Vertical skeletal relation is classified 

as horizontal, normal, and vertical growth pattern in the 
orthodontic literature. One of the most commonly used 
measurement to assess growth pattern is the Steiner’s 
mandibular plane angle.(2-4)

Several studies have found racial/ethnic variations, sexual 
dimorphism and variations among sagittal malocclusion 
for facial soft tissue thickness.4-6 This study was aimed to 
obtain facial soft tissue profile thickness data of Nepali 
population and  evaluate variations among various growth 
patterns and gender.

MATERIALS AND METHOD
A cross-sectional comparative study was conducted using 
lateral cephalogram from the pre-vtreatment records of 75 
patients of the age range 10-29 years, visiting Department 
of Orthodontics, Kantipur Dental College and Hospital, 
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Kathmandu as per the inclusion criteria. The exclusion 
criteria were patients with history of craniofacial trauma, 
craniofacial neoplasm, craniofacial deformity, interventions 
like prosthetic rehabilitations, previous orthodontic 
treatment and orthognathic surgeries  and cephalometric 
x-ray films with major deficiencies. The study was 
conducted during November to December 2022. Ethical 
clearance was obtained from the Institutional Review 
Committee (IRC Ref. No 26/022). 

The sample size was calculated using the data from the 
study done by Mashhadany et al.,1using the formula: N=2 
(Zα + Zβ)2 × (SD)2 / (d)2 
[Where, Zα = 1.96 Zβ = 0.84 (Power= 80%), d = Mean 
difference, SD = Standard deviation]

The calculated sample size was 25. Thus, 25 samples each 
for normal, horizontal and vertical growth patterns were 
taken with the total sample size of 75.

Secondary data were obtained from the departmental 
records. Manual tracing of the films was done on matte 
acetate tracing paper using transilluminated light and 
measurements were recorded in the data collection sheet 
after proper calibration. The samples were divided into 
horizontal, normal and vertical growth patterns according 
to Steiner’s mandibular plane angle (Figure-1).4,5

The linear measurements were, G-g, N-n, Rh, A-sn, Pr-
ls, Sto-U1, Id-li, B-sm, Pog-pog, Me-me,  which were the 
perpendicular distance from the intersection of hard tissue 
landmark to their respective soft tissue landmarks (Figure- 2).1

SPSS V21 was used for data analysis. Shapiro Wilk test 
was done to check the normality of the data distribution. 
One way ANOVA followed by post-hoc Tukey test was 
used to compare the mean of various growth patterns. 
Independent sample t-test was performed to compare 

between male and female. p Value <0.05 was considered 
statistically significant.

RESULTS 
The sample size of the study was 75 including 25 samples  
each for horizontal,  normal and vertical growth patterns. 
The descriptive statistics with one way ANOVA results 
are presented in Table 1. The mean value of soft tissue 
thickness at points ‘Nasion’ (7.100±1.6708), ‘point A’ 
(14.740±2.0922), and ‘Menton’ (8.240±1.4586) were 
increased significantly in horizontal growers compared to 
normal and vertical grower.

The result obtained from one-way ANOVA test was 
statistically significant which was followed by post hoc 
test, is presented in Table 2.

The mean value of soft tissue thickness was increased 
in males at points, ‘prosthion’ (14.013±2.6949)  and 
‘submentale’ (12.638±1.6251) compared to female as 
presented in Table 3.

Figure1: Angular 
measurement for 

determining Steiner’s 
mandibular plane angle

Figure 2: Linear 
measurements for 

determining soft tissue 
profile thickness

Parameter Group Mean Std. Deviation p value

G-g

Horizontal 5.600 1.1637

0.796Normal 5.400 1.0508

vertical 5.420 1.2305

N-N

Horizontal 7.100 1.6708

0.001*Normal 5.600 1.7078

vertical 5.440 1.3410

Rn

Horizontal 2.960 1.3611

0.727Normal 3.180 1.0496

vertical 2.960 0.9120

Table 1: Descriptive statistics and one way ANOVA for determining association among linear parameters
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A-Sn

Horizontal 14.740 2.0922

0.000*Normal 12.980 2.2336

vertical 11.560 2.7360

Pr-ls

Horizontal 13.500 2.9297

0.611Normal 12.740 2.9760

vertical 13.180 2.1305

Sto-UI

Horizontal 5.760 3.8191

0.404Normal 4.680 3.5469

vertical 4.440 3.6324

Ld-li

Horizontal 13.960 2.8574

0.066Normal 12.320 2.9752

vertical 12.480 2.1577

B-sm

Horizontal 12.200 1.8819

0.992Normal 12.200 2.0666

vertical 12.140 1.6988

Pg-pg

Horizontal 8.700 2.4537

0.158Normal 8.020 2.1040

vertical 7.420 2.4138

Me-Me

Horizontal 8.240 1.4586

0.000*Normal 6.320 1.5671

vertical 5.260 1.1467

Statistically significant

Statistically significant

Parameter Comparison group p value of pair wise comparison

N-N

Horizontal vs. Normal 0.004*

Horizontal vs. vertical 0.001*

Normal vs. vertical 0.932

A-Sn

Horizontal vs. Normal 0.028*

Horizontal vs. vertical 0.000*

Normal vs. vertical 0.093

Me-Me

Horizontal vs. Normal 0.000*

Horizontal vs. vertical 0.000*

Normal vs. vertical 0.025*

Table 2: Post hoc test for multiple comparisons in various growth patterns
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Statistically significant

Parameters Gender Mean t- test p value

G-g

Male 5.700 1.874 0.065

Female 5.214

N-N

Male 6.088 0.217 0.829

Female 6.000

Rn

Male 2.975 -0.474 0.631

Female 3.100

A-Sn

Male 13.363 0.953 0.344

Female 12.786

Pr-ls

Male 14.013 3.185 0.002*

Female 12.143

Sto-UI

Male 5.250 0.730 0.467

Female 4.629

ld-li

Male 13.038 0.393 0.696

Female 12.786

B-sm

Male 12.638 2.341 0.022*

Female 11.657

Pg-pg

Male 7.663 -1.522 0.132

Female 8.486

Me-Me

Male 6.513 -0.467 0.642

Female 6.714

Table 3: Comparison of mean soft tissue thickness and Independent sample t-test in gender group

DISCUSSION 
This study showed significant difference in facial profile 
soft tissue thickness among various growth patterns with 
greater thickness in horizontal growth pattern at points 
nasion, subnasale and menton. In a similar study of 
Mashhadany et al.1, the soft tissue thickness at menton 
was thicker in low angle group than the normal and high 
angle groups which is in accordance with findings of Feres 
e.al.5 and Macari et al.3 and  disagreed with  the study of 
Celikoglu et al.6 who reported a significant difference at 
point pogonion. This may be attributed to the difference 
in sample size selection and variation in ethnic group.

Singh et al.17 observed and stated that the thickness of 
soft tissue chin differs with each facial type. Thickness of 
soft tissue chin was greater in brachyfacial type than in the 
dolicofacials where the direction of facial growth is forward 
just reverse to the high angle which is backward.

Mahto et al.16 also found significant differences at points 
Rhinion, Subnasale, Labrale superius and Stomion in 
males and at Subnasale, Labrale superius, Stomion and 
Labrale inferius in females when compared among three 
different saggital skeletal classes among Nepali sample.

Variations in soft tissue thickness with growth pattern in 
various studies suggest a tendency towards increased soft 
tissue thickness in horizontal growth pattern with few 
exceptions.1-5,7,8

Soft tissue growth has a substantial impact on an individual’s 
growth pattern. All parts of the soft tissue profile do 
not directly follow the underlying skeletal profile. Some 
areas were found to diverge from the underlying skeletal 
structures, while other areas showed a strong tendency to 
follow skeletal changes directly.3-5

Soft tissues form a layer of unequal thickness along the facial 
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profile. This shapes the configuration of basic dental and 
skeletal structures. The variability of soft tissue thickness 
affects the normal configuration of these structures.4-5

The upper facial landmarks did not show considerable 
differences compared to middle and lower facial landmarks, 
suggesting that there is no variation in the soft tissue depth 
when it is tightly adherent to the bone.1,3-5

The result also indicated that the soft tissue thickness is 
higher in males than in females. The testosterone effect 
facilitates the synthesis of collagen that provide males with 
a thick skin. The estrogen hormone in females facilitates the 
synthesis of hyaluronic acid in addition to the decreasing 
in the synthesis of collagen making their skin thinner.1

Previously only hard tissue parameters were emphasized 
more. Soft tissue parameters were limited. The shift in the 
diagnosis and treatment planning to establish soft tissue 
balance has necessitated the importance of measuring the 
soft tissue parameters in detail.8,9

The study was conducted in a limited sample, which does 
not represent a whole range of population. This study relied 
on manual tracings of cephalogram to obtain soft tissue 
thickness. Further exploration can be done using digital 
platforms or using CBCT for measurement for more accuracy. 

CONCLUSION
The relation of facial soft tissue profile thickness with 
different growth patterns varies significantly among 
horizontal, normal and vertical growth patterns. Similarly, 
males had thicker soft tissues than females in Nepali sample. 
Thus, the soft tissue examination should be considered in 
patients for the orthodontic/orthognathic diagnosis and 
treatment planning.
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ABSTRACT

Introduction: Tuberculosis (TB) is an infectious disease usually caused by Mycobacterium 
Tuberculosis (MTB) bacteria. Sometimes, tuberculosis infections are not caused by Mycobacterium 
tuberculosis instead, they are caused by organisms called atypical Mycobacterium. In Nepal, 
Tuberculosis is the most common disease both in men and woman. Studies and reports from 
most of the hospitals have reported Tuberculosis as the most frequent.

Objective: To assess the quality of life and associated factors among patients receiving treatment 
in NATA (National Anti-Tuberculosis Association) of Kathmandu Metropolitan city.

Materials and Method: A cross sectional descriptive study was conducted among 239 
Tuberculosis patients. Standard questionnaire was used. Descriptive statistics and chi square 
test was used to assess association between quality of life of people living with Tuberculosis in 
Kathmandu metropolitan city. 

Result: The mean age of the participants was 36.93 and standard deviation was ±18.27. Most of 
the participants were between 18-38 years and only 3.3% (143) of the patient were at 78-98 years. 
Majority of the participants have good quality of life (60.7%).

Conclusion: It was found that more than half of the respondents had good quality of life. 
Proper medication was provided by the government of Nepal and more than half of the total 
respondents have good quality of life.

Keywords: Quality of life, Tuberculosis, Tuberculosis patients

INTRODUCTION
Tuberculosis (TB) is an infectious disease usually caused by 
Mycobacterium Tuberculosis (MTB) bacteria.1 Sometimes, 
tuberculosis infections are not caused by Mycobacterium 
tuberculosis. Instead, they are caused by organisms 
called atypical Mycobacterium. These include the 
Mycobacterium avium complex, Mycobacterium kansasii 
and Mycobacterium fortiutum.2 Tuberculosis generally 
affects the lungs, but it can also affect other parts of the 
body. Most infections show no symptoms, known as latent 
tuberculosis.3 Around 10% of latent infections progress 
to active disease; if left untreated, leads to death of an 
individual.4 Typical symptoms of TB include: persistent 
cough that lasts more than 3 weeks and usually brings up 
phlegm, which may be bloody, weight loss, night sweats, 
high temperature, tiredness and fatigue, loss of appetite, 
swellings in the neck.5 Some people develop TB disease 
soon after becoming infected (within weeks) before their 
immune system can fight the TB bacteria. Overall, about 5 
to 10% of infected persons who do not receive treatment 
for latent TB infection will develop TB disease at some 

time in their lives. For persons whose immune systems 
are weak, especially those with HIV infection, the risk of 
developing TB disease is much higher than for persons 
with normal immune systems. Generally, persons at high 
risk for developing TB disease fall into two categories: 
Persons who have been recently infected with TB bacteria 
and Persons with medical conditions that weaken the 
immune system.5,6

Treatment for TB: DOTS Stands for Directly Observed 
Treatment, Short-course. DOTS is a strategy used to reduce 
the number of tuberculosis (TB) cases.6 DOT means that 
a trained health care worker or other designated individual 
(excluding a family member) provides the prescribed TB 
drugs and watches the patient swallow every dose.6 

Quality of life (QOL) is defined by the World Health 
Organization as “an individual’s perception of their position 
in life in the context of the culture and value systems in 
which they live and in relation to their goals, expectations, 
standards and concerns”. Standard indicators of the quality 
of life include wealth, employment, environment, physical 
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and mental health, education, recreation and leisure time, 
social belonging, religious beliefs, safety, security and 
freedom.7 Tuberculosis is considered as one of the illnesses 
that can seriously undermine QOL. The factors that 
influenced QOL in patients affected with TB, have been 
long-term treatment; multi-drug therapy; toxic reactions 
and side effects of medications; adherence to drug regimen; 
social impacts; social support; social acceptance of the 
illness; family; changes in lifestyle; patients’ marital status; 
extent of access to health care services; socioeconomic 
status; patients’ and their family’s knowledge of the 
illness, treatments; as well as complications of tuberculosis. 
Currently, tuberculosis management strategy is based on 
preventing mortality and avoiding morbidity. Quality of 
life monitoring is the best method for achieving this goal.7,8 
 
Around, 117,000 (88,000 – 145,000) people with TB 
disease are living in Nepal. In 2018, around 69, 000 
(41,000 – 103,000) people developed TB and burden 
is much higher, almost 1.6 times higher than previously 
estimated.9,10 

In Nepal, Bagmati Province reported the highest 
proportion of TB cases 24%. Kathmandu valley 
(Bhaktapur, Kathmandu, Lalitpur) reported around 55% 
of the TB cases notified from the Bagmati Province. In 
2074/75, registered TB cases were 32313, among them 
91% were successfully treated (TSR >91%).10 Therefore, 
this study aims to assess the quality of life and associated 
factors among patients receiving treatment in NATA 
(National Anti-Tuberculosis Association) of Kathmandu 
Metropolitan city.

MATERIALS AND METHOD
A cross sectional descriptive questionnaire based study 
was conducted among 239 Tuberculosis patients. 
Convenience sampling method was used. Ethical approval 
was obtained from Institutional Review Committee, Nobel 
College. All the Tuberculosis patients who were present in 
National Anti-Tuberculosis Association (NATA), Kalimati, 
Kathmandu at the time of data collection period were 
included in the study. Data was collected by interview 
method to TB patients of the respective center. Informed 
verbal consent from the patient and NATA was obtained 
after explaining the purpose of the study. Structured 
questionnaires according to the EHO guidelines was used 
to collect information related to TB. Data was entered into 
Microsoft Excel and then imported into the Statistical 
Package for Social Sciences (SPSS) version 20 for statistical 
analysis. Descriptive statistics and chi square test was used 
to assess association between quality of life of people living 
with Tuberculosis in Kathmandu metropolitan city. 

RESULT
The mean age of the participants was 36.93 years, most 
of the participants were between 18-38 years and only 
3.3% of the patient were at 78-98 years. Majority of 
them were Hinduism and were married. It was found 
that majority of the participants could read and write and 
some have obtained higher studies. Majority of them were 
unemployed (Table 1).

Table 1: Distribution of the socio-demographic 
characteristics of the study population

Variables Frequency (N=239) Percentage (%)

Age in years

18-37 143 59.8

38-57 57 23.8

58-77 31 13.0

78-98 8 3.3

Religion 

Hinduism 204 85.4

Buddhism 28 11.7

Muslim 4 1.7

Christian 3 1.3

Caste 

Brahmin 51 21.3

Chhetri 92 38.5

Janjati/aadhibasi 87 36.4

Others 9 3.8

Marital status

Unmarried 95 39.7

Married 126 52.7

Divorced 1 0.4

Widow/widower 17 7.1

Education 

Unable to read and 
write 

19 7.9 

General read and 
write 

75 31.4

Primary education 9 3.8

Secondary education 42 17.6

Bachelor 71 29.7

Masters and above 23 9.6

Employment status 

Employed 75 31.4

Unemployed 164 68.6

Occupation (if employed)

Freelancing 1 1.3

Government job 10 13.3

Agriculture 10 13.3

Business 17 22.7

Private job 35 46.7

Others 2 2.7
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The study found that majority of the participants were 
in continuous stage of diagnosis (68.2%). Out of 239 
participants 99.2% were receiving treatment from the 
DOTS. It was found that 45.2% participants does not 
stay at their own house among them; 95.4% stay at rented 
house.  Similarly, majority of them were receiving help and 
support from their family and friends 99.6% and 82.4% 
respectively. About 7.1% of the participants were suffering 
from other diseases including TB (Table 2).

It was found that majority of the participants were not 
consuming alcohol and alcohol related substances (97.9%). 
Likewise, majority of the participants were not consuming 
tobacco related substances (97.1%). So, it was found that 
majority of the participants were away from addictive 
substance abuse (Table 3).

Table 2: Distribution of personal and social factors of the 
study population

Table 3: Distribution of alcohol and substance 
consumption in a study population

Table 4: Association between quality of life and 
socioeconomic characteristics

Variables Frequency  (N=239) Percentage 

Stage of diagnosis 

Initial 76 31.8

Continuous 163 68.2

Type of treatment 

Self-treatment 2 0.8

DOTS 237 99.2

Stay in own house 

Yes 131 54.8

No 108 45.2

If not own house, where do you stay

Rent 103 95.4

Friends home 5 4.6

Help from friends 

Yes 197 82.4

No 42 17.6

Help from family 

Yes 238 99.6

No 1 0.4

Distance of health center from residence (walking) 

Less than 30 minutes 108 45.2

30-45 minutes 99 41.4

Above 45 minutes 32 13.4

Getting complete service

Yes 231 96.7

No 8 3.3

Satisfied with health service provider behavoiur 

Yes 228 95.4

Moderate 9 3.8

No 2 0.8

Suffering from other diseases

Yes 17 7.11

No 222 92.88

Variables Frequency (N=239) Percentage 

Consumption of alcohol/alcohol related substances

Yes 5 2.1

No 234 97.9

Consumption of  tobacco/tobacco related products

Yes 7 2.9

No 232 97.1

If yes, how many times do you consume tobacco in last month 

Once or twice a week 3 42.9

Weekly 3 42.9

Monthly 1 14.3

Daily 0 0

At what time after waking up you consume cigarette 

60+ minutes 1 14.3

31- 60 minutes 3 42.9

5-30 minutes 3 42.9

Less than 5 minutes 0 0

Consumption of cigarettes in a day 

<10 5 71.4 

11-20 1 14.3

21-30 1 14.3

>31 0 0

Variables 
Quality of life 

Chi-
square p-valuePoor

(N=94)
Good 
(N=145) 

Age 

18-37 30(21.0%) 113(79.0%)

68.594 <0.001*
38-57 28(49.1%) 29(50.9%)

58-77 28(90.3%) 3(9.7%)

78-98 8(100%) 0

Religion 

Hinduism 84(41.2%) 120(58.8%)

5.182 0.159
Buddhism 6(21.4%) 22(78.6%)

Christian 2(50%) 2(50%)

Muslim 2(66.7%) 1(33.3%)
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Ethnicity 

Brahmin 20 (39.2%) 31(60.8%)

0.201 0.977

Chhetri 37(40.2%) 55(59.8%)

Janajati/
aadhibasi 

33(37.9%) 54(62.1%)

Others 4(44.4%) 5(55.6%)

Marital status 

Unmarried 22(23.2%) 73(76.8%)

33.827 <0.001*

Married 56(44.4%) 70(55.6%)

Divorced 0 1(100%)

Widow/
widower 

16(94.1%) 1(5.9%)

Education 

Unable to
read and write 

16(84.2%) 3(15.8%)

75.518 <0.001*

General read 
and write 

50(66.7%) 25(33.3%)

Primary 
education 

3(33.3%) 6(66.7%)

Secondary 
education 

5(11.9%) 37(88.1%)

Bachelor 20(28.2%) 51(71.8%)

Masters and 
above 

0 23(100%)

Employment status 

Employed 21(28.0%) 54(72.0%)
5.881 0.015*

Unemployed 73(44.5%) 91(55.5%)

If employed, occupation

Government 
job 

0 10(100%)

14.480 0.013*

Agriculture 5(50%) 5(50%)

Business 5(29.4%) 12(70.6%)

Private job 8(22.9%) 27(77.1%)

Others 2(100%) 0

*Statistically significant

The mean score of good Quality of life was 2.265 and 
below 2.265 was considered as low Quality of life among 
the TB patients. It was found that among the total 
participant’s majority of them have good Quality of life 
(60.7%). There was a significant relationship between the 
age of the patients and Quality of life (p=0.001). There 
was not significant relationship between religion and 
ethnicity p = 0.159 and 0.977 respectively. Similarly, there 
was a significant relationship between the educational level 
and marital status and quality of life (p= 0.0001). It was 
found that there was a significant relationship between 
employment status and quality of life (p=0.015) (Table 4). 

DISCUSSION
Tuberculosis has remained a major public health problem 
worldwide resulting in increased morbidity and mortality. 
Due to prolonged therapy and infectious nature of the 
disease, physical, mental and social distress are common 
among TB patients leading to poor disease outcomes. 
Study conducted in Gandaki province showed that 79.7% 
of the TB patients were living with good quality of life 
while in present study 60.7% TB patients were living with 
good quality of life. This high percentage of quality of life 
was found in the age group 18-37 years. It was seen that 
as the age is grown up quality of life of TB patients was 
degraded to some extent.10,11 

In this study, patients of the age between 18-37 years 
had utilized good Quality of life whereas people of all 
castes had utilized their good Quality of life. Patient with 
good education had good quality of life as compared to 
patient with lower educational level. It was found that 
employed patient had good quality of life as compared 
to the unemployed people as employed people can more 
easily access their needs and demands at any cost. Thus, 
to address incidents of these inequalities of life, the 
government should pay more attention and create policies, 
operations and enforcement to help prevent the barriers 
for utilizing the TB service and also helps to control the 
negative impact on poor and back warding patients. These 
findings are also well documented in other literature, 
showing that there are various inequalities in the access to 
utilization of Quality of life among the TB patients in both 
high income and low income, rural and urban setting.11,12 
Study reported, everyday thousands of TB patients are 
living with poor Quality of life.13 In this study, more than 
half of the population were living with good Quality of life 
which is supported by the study conducted by Yadav et al 
in the Gandaki province of Nepal.11

In this study; religion, ethnicity, employment status was 
not associated with Quality of life among TB patients. This 
contradicted previous studies which found that difference 
in ethnicity, religion, employment status significantly 
influences physical functioning.14 Hence, this study reported 
that more than half of the respondents were living good 
quality of life. Government of Nepal should maintained 
properly and enhanced by providing better medication 
facilities and proper arrangement for maintaining the good 
Quality of life of Tuberculosis patients. 

CONCLUSION
About 239 Tuberculosis patients participated from National 
Anti-Tuberculosis Association (NATA) of Kathmandu 
Metropolitan city; majority of the respondents were from 
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18-37 year old. It was found that more than half of the 
respondents had good Quality of life. It was found that 
educated and literate patients had good Quality of life as 
compared to uneducated patients. Likewise, Quality of life 
of employed patient was good as compared to unemployed 
patients. It was found that Quality of life was less influenced 

by ethnicity and religion. Treatment was the main factor 
associated with the quality of life of tuberculosis patients.
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ABSTRACT

Pregnancy tumor commonly known as pyogenic granuloma is one of the inflammatory 
hyperplasia seen in the oral cavity during pregnancy. It arises in response to various stimuli 
such as lowgrade local irritation, traumatic injury or hormonal factors. It predominantly 
occurs in the second decade of life in young females, possibly because of the vascular 
effects of female hormones. This is a case report of 27-year-old female patient came to the 
Department of Oral Medicine and Radiology of Kantipur Dental College and Teaching 
Hospital with the chief complaint of swelling in lower left back region since 3 months. 
A complete surgical excision was planned. Excisional biopsy procedure was performed 
and excised specimen was sent for histopathological examination. Histopathological 
examination with routine Hematoxylin and Eosin (H&E) stain revealed findings 
suggestive of Pyogenic Granuloma. 

INTRODUCTION
Pyogenic granuloma during pregnancy is a benign gingival 
hyperplasia and cannot be distinguished either clinically 
or histologically from Pyogenic granuloma occurring in 
nonpregnant women.1 It usually appears during the 2nd 
or 3rd month of pregnancy and overall reported prevalence 
is 0.5-9.6%.1,2 Female steroid hormones such as estrogen 
and progesterone reach the peak levels by the end of third 
trimester of pregnancy which enhances the expression of 
various growth factors such as fibroblast growth factors 
(FGF), transforming growth factors (TGF) and angiogenic 
factors namely vascular endothelial growth factors (VEGF) 
in inflamed tissues.3,4 Hormonal imbalance following 
pregnancy affects the host response to irritation. Pyogenic 
Granuloma (PG) of the gingiva develops in about 5% 
of pregnancies, hence the terms “pregnancy tumor” and 
“granuloma gravidarum” are often clinically used.5

CASE REPORT
A 27-year-old female patient came to the Department of 
Oral Medicine and Radiology of Kantipur Dental College 
and Teaching Hospital with the chief complaint of swelling 
in lower left back region since 3 months. After 15 days 
of postpartum she visited the hospital. According to 
the patient, swelling was sudden on onset, continuous, 
aggravated after brushing which subsequently induced 
bleeding. It was progressive in nature and associated 
with pain since 15 days. Pain was sudden on onset, mild, 
intermittent, throbbing type and relieved on its own. 

Bleeding was scanty in amount, precipitated on touch and 
subsided on its own.

On intra-oral examination, gingiva was reddish, soft and 
edematous.  Lobular pedunculated mass on lingual gingiva 
region wrt 33, 34, 35, 36 was noted. Lesion was approx.  
20mm x 15mm in size with irregular surface, pinkish to 
reddish purple in color; non tender and soft to firm on 
palpation. (Fig. a&b)

Based on the clinical findings, the clinical provisional 
diagnosis was made as Pregnancy Tumor/ Pyogenic 
Granuloma during Pregnancy. A complete surgical excision 
was planned. Excisional biopsy procedure was performed 
and excised specimen was sent for histopathological 
examination. Histopathologic examination of the excised 
specimen stained with hematoxylin and eosin showed 
para-keratinized stratified squamous epithelium with 

Fig. a & b: lobulated mass present on lingual gingiva 
region wrt 33, 34, 35, 36

a b
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short, thin rete ridges. The underlying connective tissue 
revealed loosely to densely arranged collagen fibers with 
proliferating endothelial lined blood vessels having 
extravasated RBCs and few large blood vessels with dense 
inflammatory infiltration. Histopathological features were 
suggestive of Pyogenic Granuloma (capillary phase)(Fig. c). 
Correlating the clinical findings with microscopic findings, 
final diagnosis of Pyogenic Granuloma was made.

DISCUSSION
Periodontal inflammation has been interlinked with 
pregnancy for many years. In 1818 Pitcarin for the first 
time described gingival hyperplasia in pregnancy. Pinard 
and Pinard in 1877 recorded the first case of pregnancy 
tumor whereas the term pregnancy tumor was first coined 
by Blum in 1912.6 Daley et al.8 indicated that diagnosis 
of pregnancy tumor is clinically valid in describing a PG 
occurring in pregnancy, because it describes a distinct lesion 
not on the basis of histologic features rather on its etiology, 
biologic behavior, and treatment protocol. Pregnancy 
tumor is a particular type of pyogenic granuloma generally, 
appears in the 2nd-3rd trimester of pregnancy, with a 
tendency to bleed.9-12

Jafarzadeh et al.4 suggested that the hormonal imbalance 
coincident with pregnancy heightens an organism’s 
response to irritation, however bacterial plaque and gingival 
inflammation are necessary for subclinical hormonal 
alteration, leading to gingivitis. According   to   Kapoor et 
al.13   they   reported   that   pregnancy   accentuates the 
gingival response to plaque. Correlation between gingivitis 
and amount of plaque was greater postpartum than 
during pregnancy. Reported incidence of pregnancy tumor 
according to Maier A W, Orban B in 1949 was 0.2%-
9.6%.14 Ramesh A et al.15 reported pregnancy itself cannot 
cause gingivitis, it is bacterial hormonal interaction, which 
may change composition of plaque leading to gingival 
inflammation.

During pregnancy, both progesterone and estrogen levels 

are elevated due to which it influences on the periodontium 
affecting the microcirculatory system by inducing the 
following changes: swelling of the endothelial cells and 
pericytes of the venules, adherence of granulocytes and 
platelets to vessel walls, formation of microthrombi, 
disruption of perivascular mast cells, increased vascular 
permeability and vascular proliferation during pregnancy, 
and decreasing immunocompetence, thereby increasing 
the susceptibility to infections.16,17 Gondivkar et al.18 
explained there is overproduction of Vascular Endothelial 
Growth Factor (VEGF) and Fibroblast Growth Factor 
(FGF) and decrease of  angiostatin,  thrombopsondin-1 and 
estrogen receptors in Pregnancy tumor. Estrogen enhances 
Vascular Endothelial Growth Factor (VEGF) production in 
macrophages, an effect that is antagonized by androgens 
and which may be related to the development of pregnancy 
tumor.19

During pregnancy, Porphyromonas gingivalis and Prevotella 
intermedia can activate gingival fibroblasts and  keratinocytes,  
in  order  to  form  a tumor against the plaque.19 Kornman and 
Loesche in 1980 reported that the subgingival flora changes 
to more anaerobic flora as pregnancy progresses mainly 
Prevotella intermedia will predominate associated with 
elevations in systemic levels of Estrogene and Progesterone, 
which can substitute for menadion (Vitamin K) essential 
growth factor for P. Intermedia and coincide with gingival 
bleeding.20

In 1946, Ziskin and Ness et al.14 compiled a clinical 
classification of pregnancy gingivitis as follows: 
Class I – Characterized by bleeding gingivae with more or 
less, no other manifestations. 
Class II- Characterized by changes in the interdental 
papilla-edema and swelling with subsequent blunting of 
interdental papilla. 
Class III- Characterized by involvement of the free gum 
margin, which takes on the color and general appearance 
of a raspberry. 
Class IV– Generalized hypertrophic gingivitis of pregnancy. 
Class V – The pregnancy tumor.

Histopathologically, the lesion is usually well localized and 
may show more of granulation tissue with high vascular 
proliferation and formation of small and large channels 
engorged with RBCs occurs.5,21 Recurrence is rarely seen 
with these lesions. Tiara et al.22 in 1992 found recurrence of 
pregnancy tumor in 16% of cases and was believed to occur 
due to incomplete excision, failure to remove etiological 
agents or re-injury to that area. Daley et al.8 suggested that 
a pregnancy tumor can partially or completely regress after 
parturition. Therefore, treatment considerations during 
pregnancy are dependent on the severity of the symptoms. 

Fig c: Parakeratinized epithelium and underlying 
connective tissue shows proliferating with extravasated 

RBCs(10X)
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For patients with no bleeding lesions or ones that are 
painless, oral hygiene instructions, clinical observation, 
follow-up, and oral self-care at home are mandatory. 

CONCLUSIONS
Every pregnant woman must maintain oral hygiene. 
Pregnancy itself cannot cause gingivitis; gingivitis in 
pregnancy is caused by bacterial plaque, hormonal 
alteration and local trauma to the tissue. Henceforth, 
clinicians should have thorough knowledge regarding 

its clinical presentation, proper diagnosis, prevention, 
management and treatment plan about pregnancy tumor 
avoiding unnecessary apprehension among pregnant 
patients.
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ABSTRACT

Acute myeloid leukemia (AML) is frequently a fatal bone marrow stem cell cancer 
characterized by uncontrolled proliferation of malignant marrow stem cells with associated 
infection, anemia, and bleeding. The disordered proliferation of white and red blood 
cells in bone marrow become undifferentiated and then lose normal cell function. The 
undifferentiated cells, called blasts, can reach the bloodstream and infiltrate other organs 
and tissues in the body, including the oral cavity. The tissue infiltration, together with 
blood alterations, can cause important clinical oral alterations which can be the first signs 
and symptoms of leukemia. The purpose of this study was to report the case of a 28-year-
old female patient who showed severe hemorrhage and edematous gingiva over a short 
period of time. Referral to the hematology service after clinical and blood investigations 
confirmed the diagnosis of an acute myeloid leukemia. Hence, as a clinicians it is important 
to recognize and promptly refer the patients exhibiting oral signs indicative of systemic 
conditions, such as leukemia, for ensuring timely intervention and comprehensive care. 
This case underscores the importance of interdisciplinary collaboration between dentists 
and hematologists in managing complex medical conditions affecting oral health.

Keywords: Acute Myeloid Leukemia; Gingival Enlargement; Oral Manifestations

INTRODUCTION
Leukemia is a diverse group of hematological disorders 
arising from hematopoietic stem cells, resulting from the 
uncontrolled proliferation of neoplastic cells, characterized 
by impaired differentiation and programmed cell death.1,2,3 
The failure of maturation of precursor cells results in the 
accumulation of blasts in the bone marrow with consequent 
suppression of normal hematopoiesis, leading to deficiency 
of mature leukocytes, erythrocytes, and platelets.4 The 
Global Burden of Cancer 2020 (GLOBOCAN 2020) 
reports 19.1 million new leukemia cases in 2020, with the 
incidence in children and adolescents aged 0–19 years is 
no less than 400,000.5 Survey showed that one in three 
cancers that occur in children is leukemia.6 Also some 
studies showed, the most common occurrence of acute 
leukemia in adults.7,8,9 Life-threatening complications are 
represented by infections, frequently recurrent, as well as 
severe bleeding episodes. Leukemic cells can invade various 
organs: Liver, spleen, central nervous system (CNS), 
bone, and the gingiva. The four most common types of 
leukemia are acute lymphocytic leukemia (ALL), chronic 
lymphocytic leukemia, acute myeloid leukemia (AML), 
and chronic myeloid leukemia.5

Acute myeloid leukemia (AML) is a malignant blood and 
bone marrow cancer characterized by the uncontrolled 
proliferation of bone marrow stem cells. The incidence of 
AML has continued to rise globally from 79,372 in 1990 
to 144,645 in 2021.10 It has bimodal age distribution 
affecting very young and very old population. It shows 
marginal inclination towards male predominance.11,12

The clinical presentation of Acute Myeloid Leukemia 
(AML) is characterized by a range of various and 
nonspecific signs and symptoms, primarily stemming from 
the infiltration of leukemic cells into the bone marrow, 
resulting in cytopenia. Patients commonly present with 
manifestations such as fatigue, hemorrhage, or infections, 
often attributable to reductions in red blood cells, platelets, 
or white blood cells, respectively. Clinical features such as 
pallor, fatigue, and dyspnea on exertion are frequently 
encountered in individuals with AML.13 Oral complications 
have been observed in 15% to 93% of leukemia patients 
and are more commonly seen in acute leukemia.14-21

Risk Factors linked to Acute Myeloid Leukemia 
consists of; 1.Genetic disorders like Down’s syndrome, 
Klinefelter syndrome, Patau syndrome, Fanconi anemia, 
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Neurofibromatosis, Ataxia telangiectasia, Li-Fraumeni 
syndrome. 2. Patients with chemical exposures like Benzene, 
Pesticides, Cigarette smoking and Herbicides. 3.Using 
chemotherapy like Alkylating agents, Topoisomerase-II 
inhibitors and Taxanes. 4.Under radiation exposures like 
Therapeutic radiation andnon therapeutic radiation.12

The established treatment approach for AML involves 
initiating remission induction chemotherapy using a 
combination of anthracycline and cytarabine. Subsequently, 
patients may undergo consolidation chemotherapy or 
opt for allogeneic stem cell transplantation, the choice 
depending on their capacity to withstand intensive 
therapy and the prospects of achieving cure solely through 
chemotherapy.13,22

When left untreated, is invariably fatal. While patients can 
be sustained for a limited duration (with a median survival 
of 11–20 weeks), they inevitably succumb to the primary 
complications stemming from bone marrow failure, namely 
infection and hemorrhage.12

CASE REPORT
A 28 years old female patient reported to the department 
of Oral Medicine and Radiology with the chief complaint 
of bleeding gums on upper and lower front teeth region 
since 7 days, which was spontaneous in origin and 
subsided on rinsing mouth with water. It was associated 
with pain which was sudden on onset, mild, continuous, 
dull aching, aggravated on pressure, radiating towards the 
temporal region. It was also associated with foul odor and 
burning sensation. There was no relevant medical history. 
The patient did not exhibit any detrimental habits.

Extraorally, patient exhibited signs of pallor, skin rashes, and 
palpable right and left submandibular lymph nodes, which 
was firm to hard in consistency, fixed, single in number 
and tender on palpation. On intraoral examination, the 
gingiva appeared enlarged, soft, and edematous (Figure1) 
and tender on palapation. Also, the bleeding was excessive 
upon probing. A round, purplish-red colored mass, 
measuring approximately 0.5 cm in diameter, was observed 
on the left buccal mucosa (Figure 2). On palpation it was 
soft in consistency, non-tender, and showed no discharge. 
Additionally, ecchymosis and petechiae were evident 
on the palate, accompanied by a swelling that was soft, 
fluctuant, and tender upon palpation, extending from the 
left first premolar to the third molar (i.e 24,25,26,27,28) 
(Figure 3). Multiple ulcers, each measuring approximately 
2x2 mm2, and ecchymosis extending to the base of uvula 
were also noted on the right palatal region (Figure 4). The 
patient’s oral hygiene status was also suboptimal. Other 
dental findings included multiple dental caries and angle’s 
class I molar relation with Trauma From Occlusion (TFO).

For further evaluation Orthopantomogram (OPG) was 
advised for the patient which showed generalized bone 
loss and no other significant clinical findings were found 
(Figure 5).

Figure 1: Edematous gingiva with spontaneous bleeding

Figure 2: Vascular mass on left buccal mucosa

Figure 3: Swelling along with ecchymosis and multiple 
ulcers on palate

Figure 4: Swelling along with ecchymosis and multiple 
ulcers on palate

Figure 5: Orthopantomogram
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Blood investigations was advised to the patient which 
showed INR to be 1.54. CBC indicated a significant 
decrease in hemoglobin levels (9.5 mg/dl) and platelets 
count (23000 cells/cu mm) along with a substantial increase 
in white blood cell count (197000 cells/cu mm). The PBS 
showed: Blasts: 85%, Promyelocyte: 02%, Myelocyte: 
03%, Metamyelocyte: 02%, Segmented neutrophils: 02%. 
Normocytic normochromic red blood cells (RBCs) with a 
few polychromatophils and nucleated RBCs. There was 
a marked increase in the total white blood cell (WBC) 
count, and some blasts displayed Auer rods. Platelets were 
markedly reduced in number. These findings collectively 
suggested Acute Myeloid Leukemia (AML)

The patient was referred to the Department of Hematology 
at Tertiary care hospital for the management of AML. 
Subsequently, she underwent chemotherapy as part of the 
treatment regimen. 

DISCUSSION
Acute Myeloid Leukemia (AML) is known for its diverse 
and nonspecific clinical presentation, often presenting 
challenges in diagnosis, especially when initial symptoms 
manifest in the oral cavity. 

A meticulous examination along with appropriate 
radiographic and blood investigations are crucial steps in 
achieving an accurate diagnosis. In the present case, the 
comprehensive intraoral examination played a pivotal 
role in identifying concerning oral signs suggestive of an 
underlying systemic condition. The patient exhibited 
intraoral abnormalities such as gingival enlargement, 
ecchymosis, petechiae, and ulcerations, which raised 
suspicion for an underlying hematologic disorder which 
was similar to case report and review conducted by Wu J et 
al. (2002)23, Cammarata-Scalisi F, Girardi K, et al (2020).24 
Quispe RA et al. (2022), in their study with total of 33 
individuals and age range from 1.6 to 74 years concluded 
Acute myeloid leukemia presented with more oral 

manifestations as the first clinical signs of the disease. All 
individuals with leukemia presented lesions, such as ulcer, 
erosion, bleeding, ecchymosis, color change of the bluish or 
pale mucous membranes and areas of tissue necrosis. Hard 
tissue lesions were less frequent.25 Oral manifestations when 
present, it was easier for patients to identify the clinical 
signs because of accessibility of the mouth, compared 
to other body structures. The first oral manifestation 
include gingival bleeding, gingival hyperplasia, ulcers and 
petechiae.26-29 Complementary imaging examinations, such 
as panoramic radiography and computed tomography, are 
essential to evaluate bone structures in greater detail. For 
this reason, when radiography revealed the characteristics 
of malignant bone lesions, the patients can be referred 
immediately to specialists in hematology/oncology.30,31 
Furthermore, the integration of blood investigations 
provided additional diagnostic insights, which revealed 
blasts cell displaying Auer rods, ultimately leading to the 
correct diagnosis of Acute Myeloid Leukemia (AML).32,33

CONCLUSION
The health of the oral cavity significantly reflects the 
health of the whole body. Identification of the signs 
and symptoms of oral lesions can act as a warning sign 
of hidden and serious systemic involvement. This case 
highlights the essential role of dentists in recognizing oral 
signs of systemic diseases like leukemia and underscores 
the necessity of interdisciplinary collaboration between 
dental and medical specialities. Through early detection, 
timely referral, and coordinated care, patients can receive 
comprehensive management, ultimately improving their 
overall health outcomes.
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