CASE REPORT

3D Diagnosis Unravelling of Multiple Impacted teeth....Gopinath A et al

3

Dimensional

Diagnosis

Unravelling

Prognosis

of

Multiple

Impacted Teeth – A Case Report
Adusumilli Gopinath1, Naveen Admala Reddy2, Mayur G Rohra3
1Professor,

Department of Orthodontics, AME’S Dental College and Hospital, Raichur, Karnataka, India; 2Professor & Head, Department of

Orthodontics, AME’S Dental College and Hospital, Raichur, Karnataka, India; 3Post Graduate Student, Department of Orthodontics, AME’S
Dental College and Hospital, Raichur, Karnataka, India.

ABSTRACT

Impaction of teeth results from the interplay between nature and nurture. Radiographs play an important role in
assessment of both the location and the typing of impacted teeth. In general, periapical, occlusal, and/or panoramic
radiographs are sufficient for providing the information required by the clinician. Recent advances in diagnostic
imaging enables to visualize , diagnose and prognose the treatment outcome of the impacted teeth. This case
report discusses the value of cone beam computerized tomography (CBCT) for evaluation of the critical parameters
like bone thickness , tooth position and tooth morphology of

multiple impacted teeth by

3 dimensional

radiography – CBCT. In this report, we present a case of 27-year-old male patient with multiple missing teeth.
Radiographs revealed multiple impacted permanent teeth, though medical and family history along with physical
examination was not suggestive of any syndromes.
Intraoral periapical radiograph, Orthopantomograph, Occlusal radiograph, Cone beam computed tomography
were taken for the same patient to determine the exact position of multiple impacted teeth and prognose the
treatment plan with the associated factors to impacted teeth. Cone beam computed tomography is an accurate
modality to localize and determine the prognosing factors associated with multiple impacted teeth. Threedimensional volumetric imaging might provide information for improved diagnosis and treatment plans, and
ultimately result in more successful treatment outcomes and better care for patients.
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Introduction

Primarily because of their eruption pattern and
sequence, canines are especially prone to impaction

Impaction refers to a failure of a tooth to emerge into
the

dental

arch,

usually

due

to

either

and the maxillary canines are affected 20 times more

space

frequently than mandibular canines 1.

deficiencies or the presence of an entity blocking its

Sequelae of impaction

path of eruption. Although heredity has long been
described as playing a role, many times the etiology

Shafer, Hine, and Levy listed seven possible sequelae

is unknown. Impacted teeth are commonly found in

which can be related to the unerupted canines : (1)

the dental practice and they pose a threat for the
maintenance

and

continuity

of

dental

labial impaction, usually vertically impacted; (2)

health.

lingual impaction, usually horizontally impacted; (3)
[ 78 ]
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root resorption of impinged teeth ; (4) referred pain ;

canines after 14 years of age; (b) prolonged retention

(5) infection from partial impaction resulting in pain

of a primary canine; (c) elevation of the soft tissue of

and trismus ; (6) dentigerous cyst which can possibly

the palatal or labial mucosa (depending on canine

become an ameloblastoma (7) self-resorption-which

location) ; (d) distal migration of the lateral incisors

radiographically resembles caries and begins usually

with or without a midline shift.

in the crown portion of the impacted tooth. On the

2. Roentgenographic. Impacted canines may be

other hand, the impacted canine may cause no

diagnosed during routine dental examination, which

untoward

usually includes either a full-mouth survey or a

effects

during

the

lifetime

of

the

individual 2

Panorex film.
Radiographic localization - Different roentgenogra--

Diagnosis and localization of impacted canines

phic techniques have been advocated to localize the

Diagnosis is usually made on the basis of both clinical

position of unerupted canines. The most common are

and roentgenographic examinations.

as follows.

1. Clinical - Any one or a combination of the follow-

1. PERIAPICAL FILMS 3 - (a) Tube-shift technique or

ing signs may be present:

Clark’s rule : Two periapical films are taken of the

(a) delayed eruption of one or more of the permanent

same area, with the horizontal angulation of the cone
changed when the second film is taken. If the object in
question moves in the same direction as the tube head
it is lingually positioned. If it moves in the opposite
direction it is situated closer to the source of radiation
and therefore is buccally located.
(b) Buccal-object rule - If the vertical angulation of
the cone is changed by approximately 20 degrees in
two successive periapical films, the buccal object will
move in the direction opposite to the source of
radiation. On the other hand, the lingual object will
move in the same direction as the source of radiation.
The basic principle of this technique deals with the

Fig. 2: Intraoral photographs

Fig. 1: Extraoral photographs
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foreshortening and elongation of the images of the

teeth in all three planes of space (much the same as

films. In summary, a single periapical film can give

using two periapical films in the tube-shift method or

information as to the relative mesiodistal and

Clark’s rule)-with the exception that, since the source

superior-inferior positions of the object and the use of

of radiation comes from behind the patient, the

two periapical films can add the buccolingual

movements are reversed for position; e.g., a palatal

dimension.

impaction

2. OCCLUSAL FILMS - These also help to determine

roentgenographically when the tube head moves

the buccolingual position of the impacted canine in

from the patient’s right to his left. A labially impacted

conjunction with periapical films, provided that the

or positioned tooth will move roentgenographically

image of the impacted canine is not superimposed on

in the same direction as the tube head because it is

the other teeth.

farther from the source of radiation than the reference

to

right

accurate diagnostic value of 2 dimensional radio-

be of aid in determining the position of impacted
in

left

The aim of the present case report is to determine the

(a) Frontal and lateral cephalograms can sometimes
especially

move

point4.

3. EXTRAORAL FILMS –

canines,

will

relation

to

other

graphic techniques versus 3 dimensional radiographic

facial

technique of cone beam computed tomography.

structures-particularly the maxillary sinus and the

Case Report

floor of the nose.
(b) Panorex films are also used to locate impacted

The patient was 21 year old when he presented for

Fig. 3: Pretreatment radiographs

[ 80 ]
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orthodontic consultation. Review of the medical

mandibular arch and arch was in there alignment

history revealed no allergic or medical problems. He

except for a crowding present in mandibular anterior

was in good health and had no contraindications to

region (Figure 2). The orthopantomograph revealed

dental

of

the presence of impacted 43, 44, 33, and 25. Teeth

temporomandibular dysfunction were noted. There

suggested to be missing by the patient were impacted

was no history of trauma to the mouth, teeth, lips or

in their respective arches without any transmigration

jaws (Figure 1). Complete intraoral examination of

of these teeth (Figure 3). Mandibular Occlusal radio-

the patient revealed missing mandibular permanent

graphs suggested a lingually impacted 43 , 44, and 33

canines , mandibular right first premolar (44) , max-

and maxillary occlusal suggested palatal impaction of

illary left second premolar (25)

following which a

25 ( Figure 3) . Intraoral periapical view via clarks

panoramic radiograph was advised to look for the

rule suggested lingual impaction with respect to 43,

permanent canines ( Figure 2).

44 and an upright 33 in the center of the mandibular

The patient was 21 year old when he presented for

body (Figure 3). Intraoral periapical view for 25

orthodontic consultation. Review of the medical

suggested an palatally impacted 25 (Figure 3).

history revealed no allergic or medical problems. He

To determine the accurate position of the impacted

was in good health and had no contraindications to

teeth patient was advised to take a cone beam

dental

computed tomographic radiograph of 43, 44, 33

treatment.

treatment.

No

No

signs

signs

or

or

symptoms

symptoms

of

temporomandibular dysfunction were noted. There

(Figure 4)

and 25 regions (Figure 4). Cone beam

was no history of trauma to the mouth, teeth, lips or

computed tomograph was taken at secundarabad

jaws (Figure 1). Complete intraoral examination of

diagnostic imaging center, secunderabad. CS 3D

Fig. 4: Cone beam computed tomography of maxilla and mandible
the patient revealed missing mandibular permanent

imaging software was used.

canines,

(44),

Cone beam computed tomography slice of 44

maxillary left second premolar (25) following which

depicted the tooth to be labially impacted with tooth

a panoramic radiograph was advised to look for the

to be 8 mm away from outer border of lingual cortical

permanent canines( Figure 2).

plate. Tooth is localized 6.8mm away from crest of

There was no crowding of the maxillary and

mandibular alveolar ridge and 10.5 mm away from

mandibular

right

first

premolar
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outer margin of inferior border of mandible. Tooth is

assesement. Cone beam computed tomographic slice

angulated 14 degrees to the crest of mandibular

of

alveolar ridge (Figure 4).

impacted 33 that differs from

Cone beam computed tomography slice of 43

radiographic

depicted the tooth to be labially impacted with tooth

impaction of 33 by occlusal radiographic assesement.

to be 3.1 mm away from outer border of lingual

Cone beam computed tomographic slice of impacted

cortical plate. Tooth is localised 4 mm away from

43 suggested labially impacted 43 that differs from 2

crest of mandibular alveolar ridge and 7 mm away

dimensional radiographic assesement that suggested

from outer margin of inferior border of mandible.

lingual impaction of 43 by occlusal radiographic

Tooth is angulated 7 degrees to the crest of

assesement and intraoral periapical view by clarks

mandibular alveolar ridge (Figure 4).

rule. Cone beam computed tomographic slice of

Cone beam computed tomography slice of 33

impacted 44 suggested labially impacted 44 that

depicted the tooth to be labially impacted with tooth

differs from 2 dimensional radiographic assesement

to be 3.1 mm away from outer border of lingual

that suggested lingual impaction of 44 by occlusal

cortical plate. Tooth is localised 4 mm away from

radiographic assesement and intraoral periapical

crest of mandibular alveolar ridge and 7 mm away

view by clarks rule.

from outer margin of inferior border of mandible.

impacted

33

suggested

assesement

labially

that

positioned

2 dimensional
suggested

lingual

Discussion

Tooth is angulated 2 degrees to the crest of
mandibular alveolar ridge (Figure 4).

While comparing the volumetric 3D method of

Cone beam computed tomography slice of 25 dep-

CBCTand traditional 2D radiographs, we found

icted the tooth to be palatally impacted with tooth to

differences between position of the impacted teeth 5.

be 2.8 mm away from outer border of palatal vault.

Individual tooth variations affect the labiopalatal

Tooth is localised 4.1 mm away from outer border of

localization of the impacted canine.

buccal cotical plate. Tooth is angulated 11 degrees to

Ericson and Kurol 6-8 demonstrated that 8% of impact-

the crest of maxillary alveolar ridge (Figure 4).

ted maxillary canines could not be accurately localized in the labiopalatal dimension with periapical

Results

radiographs.
There were differences in the identified location of

Bjerklin and Ericson 9 showed that evaluating the

the impacted teeth depending on the radiographic

same patients 10 to 12 months later with additional

modality. 2 dimensional radiographic assesement of

information from a computed tomography scan

the impacted teeth via occlusal radiograph suggested

allowed

palatal position of impacted 25 and lingually impa-

approximately 50% more incisors with retained and

cted 33, 43 and 44. Intraoral radiographic assesement

ectopically positioned maxillary permanent canines,

of impacted teeth by clark’s rule suggested palatally

and the treatment plan was changed for almost 44%

impacted 25 that was in accordance to occlusal radio-

of the patients.

graphic assesement. Assesement of impacted 33 sugg-

Kau et al10 have stated that in complex orthodontic

ested an upright position of 33 in the mandibular

cases such as in canine impactions and cleft lip and

body that varied from the occlusal assesement. Asse-

palate, 3-D imaging is mandatory, and CBCT is the

sement of 43 , 44 suggested lingually impacted 43 , 44

imaging of choice

that was in accordance with occlusal radiographic

Traditionally, the position of the impacted canine has

assesement.

been assessed in two dimensions: mesial/distal and

Cone beam computed tomographic assesement provi-

buccal/palatal.

ded exact localization for the impacted teeth. Cone

In the present study we found diagnostic differences

beam computed tomographic slice of impacted 25

between 2 dimensional radiographic assesement and

suggested

3

accordance

palatally
to

2

impacted

25

dimensional

that

was

in

radiographic

them

dimensional

to

detect

root

radiographic

resorption

assesement.

in

The

radiographic differences might be due to the over
[ 82 ]
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demanding manual accuracy of the 2 dimensional
radiography.

In

2

dimensional

radiography

ghout the research work.

3
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