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IntROduCtIOn
An accurate diagnosis of any orofacial condition is a culmination 
of conscious scrutiny of symptoms of the patient, signs observed 
during careful examination, and appropriate investigative reports. 
Sound knowledge of orofacial anatomy, physiology and pathology 
is a prerequisite to making accurate diagnosis. ‘Misdiagnosis’ is 
defined as “incorrect diagnosis” in Oxford Medical Dictionary [1].

There are number of reasons for misdiagnosis to occur. It can be 
because of the lack of sound knowledge or lack of clinical experience 
on the part of the doctor, language barrier between patient and the 
doctor, a situation where condition is rare or presentation is extremely 
unusual, or malfunctioning medical equipment. An accurate 
diagnosis in children may be complicated due to inability of children 
to describe the symptoms. Misdiagnosis of an oral condition in 
children may lead to failure of treatment, cause unnecessary anxiety 
to the child and the parents, and add to treatment charges. 

Children are treated by general dentists in most of the countries 
[2,3]. Since; they are the first dental practitioners to see children, 
their diagnosing and treatment skills are extremely important for 
successful outcome of the condition presented. It is believed 
that undergraduate education in paediatric dentistry would 
prepare general dentists in successfully treating children [4]. In 
India, undergraduate syllabus contains comprehensive paediatric 
dentistry [5].

Prevalence of certain conditions like dental caries, traumatic dental 
injuries, molar-incisor hypomineralisation is high in children [6-12]. 
It is highly likely that children will present with problems related to 
these conditions to general dentists. Therefore, present study was 
conducted to evaluate the diagnostic skills and treatment acumen 
of general dentists related to caries and its consequences, dental 
injuries, and certain common as well as rare conditions in children.

MAtERIALS And MEthOdS
A total of 55 practicing general dentists with the clinical experience 
of more than six years were selected to participate in the present 
study. General dentists who were associated with academic 
institutions or not practicing general dentistry were excluded from 
the study. A questionnaire included socio-demographic data of 
the participating dentists including age, gender, qualification, 
year of graduation and number of years in practice. Second 
part included 15 questions with photographs, and complete 
description of history and clinical and/or radiographic findings 
of most commonly seen conditions in children. Options were 
provided for the diagnosis or in some cases treatment of each 
condition. 

Prepared questionnaire was evaluated by five senior paediatric 
academicians with clinical experience of more than 10 years, who 
evaluated each question for its relevance to the study as yes or no. 
All questions were found relevant by all the evaluators; however, 
modifications were suggested in phrasing of certain questions. 
These suggestions were incorporated in the final version of the 
questionnaire.

The final questionnaire included six questions to evaluate diagnostic 
and treatment skills of conditions related to dental caries and its 
consequences, two questions on dental trauma, five questions 
on commonly occurring other conditions and two questions on 
important but not so common conditions seen in children [Table/
Fig-1]. Questions regarding uncommon conditions like eruption 
cyst and natal tooth were included as there is extensive coverage of 
these conditions in the undergraduate syllabus.

The questionnaire was filled by the participating dentists in the 
presence of the principal author without referring to any information 
sources. 
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ABStRACt
Introduction: General dentists may be the first dental 
practitioners to see children with dental problems. ‘Misdiagnosis’ 
of certain commonly occurring dental conditions in children by 
general dentists may lead to failure of treatment in children. 
There are a few studies that have evaluated either knowledge 
or practices of general dentists regarding specific conditions in 
children. However, we found a lacunae in studies that evaluate 
diagnostic ability of the dentists.

Aim: To evaluate the diagnostic skills and treatment acumen 
of general dentists related to caries and its consequences, 
dental injuries, and certain common as well as rare conditions 
in children. 

Materials and Methods: The present study was a cross-
sectional survey based study that included 55 general dentists 
treating children in their practices. Selected general dentists 
were asked to fill a questionnaire which included 15 questions 

with photographs, and complete description of history and 
clinical and/or radiographic findings of most commonly seen 
conditions in children. Options were provided for the diagnosis 
or treatment of each condition. Collected data were subjected 
to descriptive statistics and percentages of correct answers 
were obtained. Pearson’s correlation coefficient was calculated 
to evaluate correlation between two continuous variables.

Results: None of the participants could answer all 15 questions 
correctly. Number of correct answers given by general dentists 
ranged from 4 to 13, average score of correct answers being 9. 
Number of years in practice did not have significant association 
with diagnostic skills and treatment acumen of the general 
dentists (r=-0.0022).

Conclusion: General dentists did not demonstrate sufficient 
diagnostic skills or treatment acumen of commonly seen oral 
conditions in children.
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number of years in practice p-value

Total correct answers r=-0.0022 1

[table/Fig-2]:  Correlation between number of years in practice of general dentists 
and their ability of correctly diagnosing commonly occurring dental conditions in 
children. 
Not significant at 0.05 level

73% dentists respectively. Molar incisor hypomineralisation was 
diagnosed by only 33% of the dentists. Need for treatment of finger 
sucking in a 3-year-old child was incorrectly suggested by 77% of 
the dentists.

Two questions were included to evaluate diagnostic skills of the 
dentists regarding uncommon but important conditions. Natal tooth 
could be diagnosed by 96% and eruption cyst could be diagnosed 
by 76% of the participating dentists.

Correlation Between Years in Practice and Percent of 
Correct Answers
In order to evaluate if number of years in practice of participating 
dentists affected their diagnostic skills, collected data were subjected 
to Pearson’s correlation analysis [Table/Fig-2]. Very weak correlation 
was found between the two variables (r=-0.0022) suggesting 
number of years in practice did not have significant association with 
diagnostic skills and treatment acumen of the participating dentists.

StAtIStICAL AnALYSIS
Collected data were entered in Excel spreadsheet (Excel 2013; 
Microsoft Corporation, Redmont, WA, USA). Descriptive statistics 
including percentages was obtained using Excel functions.

RESuLtS
Out of 55 participating general dentists, 35 were males and 20 were 
females and had average clinical experience of 12.5 years (range 6 
to 36 years).

None of the participants could answer all 15 questions correctly. 
Number of correct answers given by participants ranged from 4 
to 13, average score of correct answers being 9. A total of 28 
participants (51%) answered 10 or more questions correctly.

A total of six questions were included to evaluate diagnostic skills of 
the general dentists regarding dental caries and its consequences in 
children [Table/Fig-1]. Need for a radiograph in accurate diagnosis 
of a deep carious lesion was correctly acknowledged by 95% of the 
dentists. However, 53% of the dentists could not correctly diagnose 
and plan treatment of an infected primary molar on the basis of a 
radiograph. A total of 75% dentists advised need for systemic 
antibiotics in a child with an infected primary tooth in the absence 
of systemic symptoms. Antibioma was diagnosed correctly by 47% 
of the dentists. Appropriate obturating material for a pulpectomised 
primary tooth was correctly identified by 86% of the dentists. However, 
diagnosis and treatment of endodontically involved young permanent 
molar was correctly given by only 44% dentists.

Two questions were included to evaluate treatment acumen of general 
dentists regarding dental trauma in children. Correct alternative of the 
treatment was given by 53% dentists in case of extrusive subluxation 
and by 49% dentists in case of avulsion of mature tooth. 

Among five questions included to evaluate diagnosis and treatment 
acumen of commonly seen other conditions in children, mesiodens 
was diagnosed by 96% of the dentists; whereas, ugly duckling 
phenomenon in mixed dentition and signs and symptoms related 
to exfoliating tooth were accurately diagnosed by 76% and 

dISCuSSIOn
Until date, very few studies have been published that evaluate 
diagnostic skills of general dentists related to commonly occurring 
oral conditions in paediatric patients. As incorrect diagnosis 
influences the treatment, some questions with options for treatment 
choices were included in the questionnaire. General dentists with 
fair experience in treating paediatric patients were selected for the 
present observational study. 

Awareness of general dentists or paediatric dentists has been 
studied in the past, where main focus has been on their knowledge 
regarding certain conditions. However, application of this knowledge 
in a given situation to arrive at a specific diagnosis and plan treatment 
correctly is not easy.

In the present study although majority of the dentists acknowledged 
the need for a radiograph in the diagnosis of a tooth with deep 
carious lesion, many could not diagnose the infected primary molar 
on the basis of an accompanying radiograph. Patil DP et al., also 
reported from a survey conducted in India that only 26% general 
dentists could diagnose pulpally involved primary molar on the basis 
of a radiograph [13]. Such misdiagnosis would be detrimental to the 
treatment option selected in an affected primary tooth, considering 
many general dentists perform pulp therapies in children [14]. 
Similarly, in a survey conducted in the USA to compare treatment 
options selected by general dentists and paediatric dentists on the 
basis of radiographs, McKnight-Hanes C et al., reported that more 
general dentists than paediatric dentists selected inappropriate 
treatment for pulpally involved teeth [15].

Although, systemic antibiotics are not recommended in infected 
teeth in absence of symptoms like fever and large extra-oral swelling 
due to inability of the antibiotic to reach the bacteria in therapeutic 
concentration owing to vascular damage in an infected tooth 
[16,17]. A total of 25% of the participating dentists recommended 
the use of antibiotics in the present study. It is a widespread belief 
that antibiotics make recovery from an infection faster, less painful 
and more certain [18].

Undue prescription of antibiotics by dentists has been reported in 
dental literature in many countries [19-22]. Such a practice leads 
to antibioma and development of resistance to certain organisms 
[16,23]. Other problems that may arise due to overuse of antibiotics 
are hypersensitivity reactions, toxicity, superinfection, and nutritional 
deficiencies [24].

Conditions number (n=55) Percent (%)

Caries and its consequences

Need for radiograph in carious primary 
tooth

52 94.5%

Need for antibiotics in infected primary 
tooth with no systemic symptoms

14 25.45%

Treatment of infected primary molar 26 47.27%

Obturating material for pulpectomised 
primary tooth

47 85.45%

Treatment of infected young permanent 
molar 

24 43.64%

dental injury

Treatment of extrusive subluxation 29 52.73%

Treatment of avulsion of mature tooth 
with extra-oral dry time of 2 hours

27 49.09%

Commonly occurring conditions

Treatment of finger sucking in a three-
year-old child

18 32.73%

Diagnosis of exfoliating tooth 40 72.73%

Diagnosis and treatment of ugly duckling 
phenomenon 

42 76.36%

Diagnosis of molar-incisor 
hypomineralisation

18 32.73%

Diagnosis of mesiodens 53 96.36%

Rare but important

Diagnosis of eruption cyst 42 76.36%

Diagnosis of natal tooth 53 96.36%

[table/Fig-1]: Frequency and percent of general dentists with appropriate diag-
nostic skills and treatment acumen of commonly seen conditions in children.
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Most of the dentists (85.45%) in the present study selected iodised 
calcium hydroxide as an obturating material for pulpectomised 
primary tooth from options that also included resin-based material, 
root canal sealer and Mineral Trioxide Aggregate (MTA). This material 
has been universally accepted as obturating material for infected 
primary teeth [25,26].

About half of the dentists included in the present study failed to 
select appropriate treatment for the cases with traumatic dental 
injuries. Since, only two questions were included in the study, the 
results cannot be generalised. However, other studies have found 
inadequate knowledge and awareness among dentists regarding 
treatment of traumatic dental injuries in permanent and primary 
teeth [27-30]. This lack of knowledge is detrimental to the survival 
and successful outcome of an injured tooth, considering time is an 
important factor in the success of treatment and most of the injuries 
will be initially handled by general dentists.

In the present study, Molar-Incisor Hypomineralisation (MIH) could 
not be diagnosed by 67% of the dentists. Similar lack of diagnosis 
of MIH has been reported earlier by Weerheijm KL et al., [12]. Silva 
MJ et al., investigated the perception and knowledge of general 
dentists regarding MIH and concluded that more training was 
required among general dentists [31].

Management of teeth affected by MIH is complicated due to severe 
sensitivity, chronic pulpal inflammation, ineffective pain control 
during treatment, dental fear, behavioural management problems, 
postoperative breakdown of tooth requiring repeated treatment, 
and poor restorative longevity due to altered tooth structure [32-
35]. Misdiagnosis of MIH by treating dentist may lead to inadequate 
treatment and increased frequency of retreatments.

Flaring of maxillary incisors along with midline diastema is a common 
self-corrected developmental phenomenon, termed as ugly duckling 
stage, in early mixed dentition in children [36,37]. Misdiagnosis of this 
normal developmental stage may lead to unnecessary treatment. 
Results from present study showed that most of the dentists were 
aware of the phenomenon.

More than 77% of the dentists included in this study incorrectly 
suggested treatment for finger sucking in a three-year-old child. 
However, interventions to cease the non-nutritive sucking habits are 
recommended to children only above three years [38].

Diagnosis of mesiodens and eruption cyst was given by most of 
the dentists. Even natal tooth was diagnosed correctly by almost 
all of the dentists. Although these conditions are not so common, 
they do have severe impact on the parents. Correct diagnosis of the 
condition will ensure correct steps in the treatment.

LIMItAtIOn
Limitation of the present study was small sample size. Also, due to 
obvious constraint of the length of the questionnaire only 15 questions 
were included. Caution must therefore be exercised in generalising 
the results of the study. Information regarding participation of 
these dentists in continuing dental education programs related to 
paediatric dentistry was not collected in the present study. It would 
be interesting to study effect of such participation on diagnostic 
skills of dentists.

COnCLuSIOn
Alarmingly low percentage of dentists included in the present 
study could correctly diagnose or plan treatment for commonly 
seen conditions in children like infected primary molar (53%), 
endodontically involved young permanent molar (44%), molar 
incisor hypomineralisation (33%), and finger sucking in a three-year-
old child (33%). Injudicious use of antibiotics was advised by 75% 
dentists. Almost half of the dentists could not plan correct treatment 
for dental injuries. Diagnostic skills were not found to be correlated 

with the clinical experience of the dentists. General dentists who 
treat pediatric patients should update their knowledge and skills 
through continuing education programs.

REFEREnCES
 Martin EA. (Ed.). Concise colour medical dictionary (8th ed.). Oxford, England: [1]

Oxford University Press. 2007.
 Seale NS, Casamassimo PS. Access to dental care for children in the United [2]

States. J Am Dent Assoc. 2003;134(12):1630-40.
 Shulman ER, Ngan P, Wearden S. Survey of treatment provided for young [3]

children by West Virginia general dentists. Paediatr Dent. 2008;30(4):352-57.
 Rich JP 3[4] rd, Straffon L, Inglehart MR. General dentists and paediatric dental 

patients: The role of dental education. J Dent Educ. 2006;70(12):1308-15.
 Dental Council of India. Revised BDS course regulations, 2007, New Delhi. [5]

http://www.dciindia.org.in
 Petersen PE. The World Oral Health Report 2003: Continuous improvement of [6]

oral health in the 21st century – the approach of the WHO Global Oral Health 
Programme. Community Dent Oral Epidemiol. 2003;31:3-24.

 Andersson L. Epidemiology of traumatic dental injuries. J Endod. 2013;39(3 [7]
suppl):S2-S5.

 Andreasen JQ, Ravn JJ. Epidemiology of traumatic dental injuries to primary [8]
and permanent teeth in a Danish population sample. Int J Oral Surg. 
1972;1(5):235-39.

 Lam R. Epidemiology and outcomes of traumatic dental injuries: A review of the [9]
literature. Aust Dent J. 2016;61(1suppl):4-20.

 Subramaniam P, Gupta T, Sharma A. Prevalence of molar incisor hypo-[10]
mineralization in 7-9-year-old children of Bengaluru City, India. Contemp Clin 
Dent. 2016;7(1):11-15.

 Meligy OAES, Alaki SM, Allazzam SM. Molar incisor hypomineralization in [11]
Children: A review of literature. J Oral Hyg Health. 2014;2(4):139.

 Weerheijm KL, Duggal M, Mejàre I, Papagiannoulis L, Koch G, Martens LC, et al. [12]
Judgement criteria for Molar Incisor Hypomineralisation (MIH) in epidemiologic 
studies: a summary of the European meeting on MIH held in Athens. Eur J 
Paediatr Dent. 2003;4(3):110-13.

 Patil PD, Katge AF, Rusawat DB. Knowledge and attitude of paediatric dentists, [13]
general dentists, postgraduates of paediatric dentistry, and dentists of other 
specialties toward the endodontic treatment of primary teeth. J Orofac Sci. 
2016;8(2):96-101.

 Togoo RA, Nasim VS, Zakirulla M, Yaseen SM. Knowledge and practice of pulp [14]
therapy in deciduous teeth among general dental practitioners in Saudi Arabia. 
Ann Med Health Sci Res. 2012;2(2):119-23.

 McKnight-Hanes C, Myers DR, Dushku JC, Barenie JT. A comparison of general [15]
dentists, paediatric dentist treatment recommendations for primary teeth. 
Paediatr Dent. 1991;13(6):344-48.

 Alaluusua S, Veerkamp J, Declerck D. Policy document for the use of antibiotics [16]
in paediatric dentistry. Eur Arch Paediatr Dent. 2002:1-16.

 Peedikayil FC. Antibiotics: Use and misuse in paediatric dentistry. J Indian Soc [17]
Pedod Prev Dent. 2011;29(4):282-87.

 Prescription for the future: responsible use of antibiotics in endodontic therapy. [18]
AAE Endodontics Colleagues of Excellence. 1999:1-8.

 Al-Haroni M, Skaug N. Knowledge of prescribing antimicrobials among Yemeni [19]
general dentists. Acta Odontol Scand. 2006;64(5):274-80.

 Murti A, Morse Z. Dental antibiotic prescription in Fijian adults. Int Dent J. [20]
2007;57(2):65-70.

 Tenover FC, Hughes JM. The challenges of emerging infectious diseases: [21]
Development and spread of multiply-resistant bacterial pathogens. J Am Med 
Assoc. 1996;275(4):300-04.

 Dar-Odeh NS, Al-Abdalla M, Al-Shayyab M, Obeidat H, Obedidat L, Abu Kar M, [22]
et al. Prescribing antibiotics for paediatric dental patients in Jordan: Knowledge 
and attitude of dentists. Int Arab J Antimicr. 2013;3(4):1-6.

 Patil N, Kaul D, Tambuwala A, Pingal C, Sheikh MS, Pendharkar S. Large [23]
antibioma resulting from injudicious use of antibiotics: A case report. Int J Dent 
Med Res. 2015;1(5):89-92.

 Tripathi KD. Essentials of pharmacology for dentistry, 2nd edition. Jaypee; 2008.[24]
 American Academy of Paediatric Dentistry (AAPD). Guidelines on pulp therapy [25]

for primary and immature permanent teeth. 2014;37(6):244-52.
 Barja-Fidalgo F, Moutinho-Ribeiro M, Oliveira MA, de Oliveira BH. A systematic [26]

review of root canal filling materials for deciduous teeth: Is there an alternative for 
zinc oxide-eugenol? ISRN Dent. 2011;2011:367-18.

 Akhlaghi N, Nourbakhsh N, Khademi A, Karimi L. General dental practitioners’ [27]
knowledge about the emergency management of dental trauma. Iran Endod J. 
2014;9(4):251-56.

 [28] Kostopoulou MN, Duggal MS. A study into dentists' knowledge of the 
treatment of traumatic injuries to young permanent incisors. Int J Paediatr Dent. 
2005;15(1):10-19.

 Cınar C, Atabek D, Alaçam A. Knowledge of dentists in the management of traumatic [29]
dental injuries in Ankara, Turkey Oral Health Prev Dent. 2013;11(1):23-30.

 Ravikumar D, Jeevanandan G, Subramaniam EMG. Evaluation of knowledge [30]
among general dentists in treatment of traumatic injuries in primary teeth: A cross 
sectional questionnaire study. Eur J Dent. 2017;11(2):232-37.

 Silva MJ, Alhowaish L, Ghanim A, Manton DJ. Knowledge and attitudes regarding [31]
molar incisor hypomineralisation amongst Saudi Arabian dental practitioners and 
dental students. Eur Arch Paediatr Dent. 2016;17(4):215-22.



Mahak C Jain and Uma B Dixit, Misdiagnosis: How Uncommonly Common is It? www.jcdr.net

Journal of Clinical and Diagnostic Research. 2018 Apr, Vol-12(4): ZC21-ZC242424

PaRtiCULaRS OF COntRiBUtORS:
1. Postgraduate Student, Department of Pedodontics and Preventive Dentistry, DY Patil University School of Dentistry, Navi Mumbai, Maharashtra, India.
2. Professor and Head, Department of Pedodontics and Preventive Dentistry, DY Patil University School of Dentistry, Navi Mumbai, Maharashtra, India.

naME, aDDRESS, E-MaiL iD OF thE CORRESPOnDinG aUthOR:
Dr. Uma B Dixit,
Professor and Head, Department of Pedodontics and Preventive Dentistry, DY Patil University School of Dentistry, 
Navi Mumbai-400706, Maharashtra, India.
E-mail: umadixit2000@yahoo.com

FinanCiaL OR OthER COMPEtinG intEREStS: None.

Date of Submission: Sep 16, 2017
Date of Peer Review: Dec 25, 2017
Date of Acceptance: Feb 23, 2018

Date of Publishing: apr 01, 2018

 Rodd HD, Morgan CR, Day PF, Boissonade FM. Pulpal expression of TRPV1 in [32]
molar incisor hypomineralisation. Eur Arch Paediatr Dent. 2007;8(4):184-88.

 Fagrell TG, Lingström P, Olsson S, Steiniger F, Norén JG. Bacterial invasion of [33]
dentinal tubules beneath apparently intact but hypomineralized enamel in molar 
teeth with molar incisor hypomineralization. Int J Paediatr Dent. 2008;18(5):333-40.

 Neves AB, Jorge RC, Marien JV, Simoes P, Soviero VM. Molar-incisor [34]
hypomineralization: A challenge in the dental practice. Dentistry. 2015;5:307-08.

 Fayle SA. Molar incisor hypomineralisation: Restorative management. Eur J [35]
Paediatr Dent. 2003;4(3):121-26.

 Huang WJ, Creath CJ. The midline diastema: A review of its aetiology and [36]
treatment. Paediatr Dent. 1995;17(3):171-79.

 Kumar A, Shetty R, Dixit U, Mallikarjun A, Kohli A. Orthodontic management of [37]
midline diastema in mixed dentition. Int J Clin Paediatr Dent. 2011;4(1):59-63.

 American Academy of Paediatric Dentistry. Policy on oral habits. Paediatr Dent. [38]
2006;28(1):51-52.


