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Abstract
Background:	Third	molars	 positions	 and	 eruption	patterns	 tend	 to	be	unpredictable	 in	most	
cases.	Substantial	diversity	exists	globally	among	modern	human	 races	 in	 the	prevalence	of	
third molar impaction. Aims and Method:	This	study	aimed	to	investigate	the	prevalence	and	
pattern of third molar impaction amongBangladeshi adults. Digital panoramic radiographs 
of	5923	patientswith	the	mean	age	of	35.90	±	10.76	years	olds	were	retrieved	from	database	
and	 evaluatedusingPlanmecaRomexis	 software.Demographics,	 gender	 and	 sidedifferences	
wereanalysed	using	SPSSversion	26.0. Result:Approximately,	46.2%	of	 the	adult	population	
had	 third	molar	 impaction	where	 significant	 impaction	 occurred	 in	 the	mandible	 compared	
to	maxillary	arch.	However,	no	significant	differences	were	observed	among	gender	and	side	
distribution.	The	most	common	type	of	third	molar	angulation	in	the	maxilla	and	mandible	was	
distoangular	(55.9%)	and	mesioangular	(36.6%),	respectively.Comprehension	of	demographic	
and morphological variations in third molar impaction will lead to an understanding of third 
molar impaction assessment, which will aid in understanding the evolutionary origins of an 
important	condition	adversely	affecting	modern	peoples.
Keywords: Third	Molar;		Impaction,;	Maxilla;		Mandible;	Orthopantomogram

Correspondence:
1. Shaifulizan Abdul Rahman,	Professor,	Oral	 and	Maxillofacial	Surgery	Department,	School	of	Dental	Sciences,	

Universiti	Sains	Malaysia,	Kelantan,	Malaysia.E-mail:	shaiful@usm.my
2. Mohammad Khursheed Alam, Professor, Orthodontic Division, Preventive Dentistry Department, College of 

Dentistry,	Jouf	University,	Sakaka,	Kingdom	of	Saudi	Arabia.	Department	of	Public	Health	Faculty	of	Allied	Health	
Science,	Daffodil	International	University,	Dhaka,	Bangladesh. E-mail: dralam@gmail.com;	mkalam@ju.edu.sa

1. Mamun	Khan	Sujon,	Department	of	Dental	Science,	Advanced	Medical	and	Dental	Institute,	Universiti	
Sains Malaysia, Pulau Pinang, Malaysia.

2. Mohammad	Khursheed	Alam,	Orthodontic	Department,	College	of	Dentistry,	Jouf	University,	Sakaka,	
Kingdom of Saudi Arabia and Department	 of	 Public	 Health	 Faculty	 of	 Allied	 Health	 Science,	 Daffodil	
International	University,	Dhaka,	Bangladesh.

3.	 Shaifulizan	Abdul	Rahman,	Oral	and	Maxillofacial	Surgery	Unit,	School	of	Dental	Sciences,	Universiti	
Sains Malaysia, Kelantan, Malaysia.

4. Siti Noor Fazliah Mohd Noor1 Department of Dental Science, Advanced Medical and Dental Institute, 
Universiti Sains Malaysia, Pulau Pinang, Malaysia.

Bangladesh Journal of Medical Science Vol. 21 No. 03 July’22 Page : 717-729
DOI: https://doi.org/10.3329/bjms.v21i3.59590

Introduction
Third molars are commonly referred to as wisdom 
teeth. In modern civilization, it is the most 
polymorphic	teeth	in	human	dentition.	Approximately	
half of the people across the globe having some 
form	 of	 an	 anomaly	with	 their	 third	molars;	 either	
it is congenitally absent in oral cavity1, or it remains 
completely impacted or partially impacted2. Tooth 
impaction is a pathological condition in which 

a tooth cannot or will not erupt into its normal 
functioning position.3 The worldwide prevalence 
of third molar impaction is not constant, ranging 
from	 7.5%4	 to	 73.5%5 (Figure1). Many previous 
studies cited an inconsistent statement on whether 
third	molar	 impaction	differs	by	gender6–8, whether 
mandibular third molar impaction is more prevalent 
ormaxillary	third	molar9–12, in which pattern of third 
molar impaction is mostly seen.11,13
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Comprehension of racial variation in third molar 
impaction prevalence may constitute the aetiology 
of impaction globally.14 Moreover, dietary habits, 
masticatory function, and hereditary variables 
may	 all	 influence	 the	 eruption	 of	 third	 molar	 and	
subsequent	 positional	 alterations.15Local factors 
such as malposed tooth germs, supernumerary teeth, 
arch-length	 deficiency,	 prolonged	 deciduous	 tooth	
retention, cleft lip and palate are accountable for 
tooth impaction.2,3,16,17Third molar impaction has 
been associated with pericoronitis, periodontitis, root 
resorption, cystic lesions, caries, neoplasm and would 
be	 the	 origin	 of	mandibular	 fracture	 by	weakening	
the angle of the mandible.18 Dental surgeons hold 
opposing viewpoints on prophylactic treatment of 
third molar impaction, with some advocating early 
treatment to avoid complications from later surgery 
and others arguing that treating symptomless teeth 
exposes	patients	to	unnecessary	risk.19

Orthopantomograph (OPG) or panoramic radiograph 
is secondary to intraoral radiography in the regular 
practise	of	dentistry.	However,	OPG			imaging			may			
be			more			beneficial			to			patients			because			it			offers	
both	 excellent	 evaluations	 of	 jaw	 fractures,	 tooth	
development,	 and	maxillary	 sinus	disorders.20 With 
the advancement of imaging technology, the role of 
radiology	 in	 dentistry	 continues	 to	 expand.	 In	 past	
few years, radiology has been advancing towards 
digitization	 and	 computerization	 to	 acquire	 more	
precise diagnosis.21	 In	 contrast	 to	 film	based	OPG,	
digital OPG has advantages including a large dynamic 
range, reduced repeat rates, digital image storage 
and image manipulation in post-processing.22 The 
noise level reduction is another aspect to incorporate 
into the digitising system. The develop process of 
film	or	printing	medium	like	electronic	components	
of imaging system adds additional noise to the 
printed	 film,	 resulting	 in	 poor	 diagnostic	 quality.22 
Moreover, following the trend of digitization, various 
commercial software tools were developed to carry 
out radiological investigations, alter radiographic 
pictures	 and	 diagnostic	 measurements.	 This	 offers	
an alternative to conventional radiography as a 
means of imaging. In the past years, one of a new 
digital	 radiographic	 software	 (PlanmecaRomexis®	
3.0	 softwarewhich	 is	 a	 product	 of	 PlanmecaOy,	
Finland.) have been developed and widely using by 
the	 researchers	 and	 clinician.	 PlanmecaRomexis®,	
a	 software	 package	 that	 can	 capture,	 examine,	
manipulate	 and	 process	 2D	 and	 3D	 radiographs.	
The system provides customised modules for dental 

education,	as	well	as	a	unique	clinic	administration	
and	maintenance	approach.	In	oral	and	maxillofacial	
surgery	and	endodontic	treatment,	working	length	is	a	
crucial part for a successful treatment outcome.21 The 
authors	of	a	validation	study	for	PlanmecaRomexis®	
suggested using this software instead of manually 
measuring	 radiograph	 film	 in	 the	 illuminator	 as	
software	 tends	 to	 underestimate	 working	 length	
measurements when compared to conventional 
radiography	film	measurement	systems.21

Due	to	geographical	difference	in	the	incidence	and	
pattern of third molar impaction, the current study 
aims to investigate the prevalence of third molar 
impaction, gender disparities in third molar impaction, 
upper	and	lower	jaw	distribution,	right	and	left	side	
variances, and third molar impaction patterns among 
Bangladeshi population using digital images of 
panoramic radiograph or orthopantomogram (OPG). 
Materials and Methods
Ethical	approval
Radiographs were collected from the diagnostic 
center’s	 archive	 of	 Dhaka,	 Bangladesh	 with	 prior	
permission from the authority for research purposes 
only.	Prior	to	taking	the	radiographs,	all	participants	
were	informed	about	the	processes	and	risk	associated	
with	 radiograph	 taking	 and	 signed	 a	 consent	 form	
(subjects	 under	 the	 age	 of	 18	 years	 gave	 written	
approval from either their parents or legal guardians). 
The digital radiographic images transferred to School 
of Dental Sciences, UniversitiSains Malaysia (USM)’s 
PlanmecaRomexis®	 3.0	 software	 (PlanmecaOy,	
Helsinki,	 Finland)	 server	 through	 e-cloud	 service.
The research was carried out at the School of 
Dental	Sciences,	USM.	The	Human	Research	Ethics	
Committee	 (JEPeM)	 of	 USM	 approved	 this	 study	
(USM/JEPeM/15080273),	which	complies	with	 the	
Declaration	 of	 Helsinki.	 This	 study	 was	 designed	
and conducted according to the Strengthening the 
Reporting	of	Observational	Studies	in	Epidemiology	
(STROBE)	guidelines.
Sample Collection
Digital	OPG	of	5923	patients	(2835	female	and	3088	
male) were collected randomly from the archive 
of	 two	 renowned	 diagnostic	 centresin	 Dhaka,	
Bangladesh,in February 2015. 
Inclusion criteria for digital OPG images selection
•	 The OPG images was selected from the patients 

aged between 19 to 80 yearsold and had not had 
any	teeth	surgically	removed	or	extracted.
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Figure 1. Choropleth	mapofthe	global	frequency	of	third	molar	impaction4,5,7,9–13,23–39  (Illustrated 
using Adobe Illustrator CC 2019).

•	 Only radiographs images with minimal 
distortion and no haze were included.

•	 The third molar was envisaged as impaction 
when it had not entirely erupted to normal 
functional occlusion, and roots were fully 
formed based on the OPG.

Exclusion	criteria	for	digital	OPG	images	selection
•	 Incomplete root development of third molar.
•	 Agenesis of any third molar.
•	 Absence	of	adjacent	second	molar.
•	 Patients with facial clefts, or other craniofacial 

deformities visible in OPG.
•	 Patients with pathologies such as cyst, tumour 

etc visible in OPG.
•	 Incomplete patient identifyinginformation.
Sample size calculation
In order to calculate the sample size for the prevalence 
of third molar impaction, the single proportion 
formula was used as follows40:

 
with,	 n=	 required	 sample	 size,	 Z=	 1.96	 (95%	
confidence	 interval),	 ∆=	Absolute	 precision,	P is a 
population	 proportion	 (or	 prevalence)	 required	 for	
the study.
The	population	proportion	was	found	to	be	5.7%	in	
a previous study41with	a	 level	of	significance	set	at	
5%.	The	precision	of	this	study	was	set	at	1%.	When	
substituted:	 n	 =	 (1.96/0.01)2	 ×	 0.057	 (1-	 0.057)	 =	
38416	 ×	 0.053751=	 2065,	 hence,	 the	 minimum	
number	of	samples	required	to	 investigate	 the	third	
molar impaction among adults in Bangladeshi 
population	is	2065	radiograph	samples.
A	total	of	5923	patient’s	radiographs	were	screened	
and	based	on	inclusion	and	exclusion	criterias,	a	total	
of	 2872	 (1491	male	 and	 1381	 female)	 radiographs	
(Figure 2) were selected for determination of 
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prevalence and patterns of third molar impaction. 
The radiographs were evaluated by two investigators 
who	 had	 beentrained	 and	 calibrated	 by	 a	 skilled	
specialist. Angle, depth, and width of impaction were 
examined	 using	 PlanmecaRomexis®	 3.0	 software	
(PlanmecaOy,	Helsinki,	Finland).	
Determination of impaction angulation 
Winter’s42	 classification	 was	 adopted	 for	 assessing	
the angulation of impaction. On the longitudinal 
axis	of	the	third	and	second	molar	teeth,	two	vertical	
imaginary (red) lines were drawn, and the angle 
produced between these lines was measured (Figure 
3).The	angulations	are	classified	into:	
1. Vertical	impaction:	10o to -10o

2. Mesioangular	impaction:	11o	to	79o

3.	 Horizontal	impaction:	80o to 100o

4. Distoangular	impaction:	-11o	to	-79o

5. Others:	111o to -80o

Mesio-inverted, Distoinverted,Disto-horizontal and 
Buccolingual	were	combined	and	classified	as	others.

Determination of impaction depth and width 
The depth and width of impaction were investigated 
using Pell and Gregory43	 classification.	 The	 depth	
or level of the impaction was measured in relation 
to	 bone	 and	 cemento-enamel	 junction	 (CEJ)	 of	 the	
impacted	third	molar	(Figure	3).
1. Level A- Not buried in bone.
2. Level B- Partially buried in bone. (If any part of 

the	CEJ	was	lower	than	the	bone	level,	the	tooth	
was considered to be partially buried in bone)

3.	 Level	C-	Completely	buried	in	bone.
The width of the impaction was assessed in relation 
to the anterior border of ramus and crown of impacted 
third	molar	(Figure	3).
1. Class I- Situated anterior to the anterior border of 

the ramus.
2.	 Class	 II-	 Half	 of	 the	 crown	 is	 covered	 by	 the	

anterior border of the ramus.
3.	 Class	III-	Crown	fully	covered	by	the	anterior	of	

the ramus.

Figure 2. Flow chart of selection of OPG for this study. 


