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ABSTRACT

The aim of this case report presents a case of
skeletal II and dental Class II divisional I treated
with functional appliance in a male patient with
increased overjet. A 9-year-11-month-old male
patient was admitted to our clinic with lower jaw
retention. Clinical and radiographic evaluation
revealed skeletal class II and dental class II division
[ anomaly and increased overjet due to mandibular
retrognathie. The treatment was started with rapid
maxillary expansion. After the retention period of 6
months, the treatment was continued with activator

appliance to correct mandibular retrognathia.
Mandibular advancement and class 1 molar and
canine relationship were achieved after 10 months
of activator use. In conclusion, in the case of
dental class II division I, increased overjet, rapid
maxillary expansion and functional treatment with
activator appliance resulted in a good occlusion
with normal overbite and overjet with dental class
I relationships.
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Treatment of Skeletal Class II Division I Malocclusion With Rapid Maxiller Expansion and Activator Appliances: A Case Report

ISKELETSEL SINIF II1 BOLUM I MALOKLUZYONUN HIZLI UST CENE
GENISLETMESI VE AKTiVATOR ILE TEDAVISi-VAKA RAPORU

OZ

Bu vaka raporunun amacr; iskeletsel II ve dissel
Siif [T divizyon I artmis overjeti olan erkek hastanin
fonksiyonel apareyler ile tedavisi yapilan olguyu
sunmaktir. Klinigimize 9 y1l 11 aylik erkek hasta alt
cene geriligi sikayetiyle bagvurdu. Yapilan klinik ve
radyografik degerlendirmede mandibular retrognati
kaynakl1 iskeletsel sinif IT ve dissel sinif II divizyon
I anomaly ve artmis overjet bulundu. Tedaviye
fonksiyonel aparey olan hizli list ¢ene genisletmesi
ile baglandi. 6 aylik pekistirme siiresinden sonra
mandibular retrognatisi oldugundan aktivator

INTRODUCTION

Class II malocclusion is one of the most
common problems seen in orthodontics.!
This malocclusion is described as a distal
relationship of the mandible related to the
maxilla with a combination of different dental
and skeletal components which can influence
facial aesthetics.” Generally patients with
skeletal Class II show mandibular retrusion
with the upper maxilla normally positioned
or retruded.® As a result of this, the correction
of dental and jaw sagittal relationships should
be accomplished by advancing the lower jaw.
It has been advised that functional appliances
that posture the mandible forward (i.e. bite
jumping appliances) could be used to obtain
a sagittal increase of the lower jaw.* Of the
many malocclusions, Class II Division 1
malocclusions are the most challenging, and
long period of treatment times (>36 months)
contribute to an inferior result.>® The traditional
treatment approaches involves headgear,
functional appliances and/or orthognathic
surgery. Functional orthopedic appliances
are often used to treat Class II malocclusion
originated from mandibular retrusion.”®
Appliance choice can contain removable
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apareyi ile tedavisine devam edildi. 10 aylik
aktivator kullanim sonucu mandibuler ilerletme
ve siif I molar ve kanin iliskisi saglandi. Sonug
olarak, dissel sinif II divizyon I, artmis overjet olan
vakada hizli {ist ¢ene genisletilmesi ve aktivator
apareyi ile yapilan fonksiyonel tedavi sonucunda
digsel smif I iliskilerle birlikte normal overbite ve
overjete sahip iyi bir okluzyon saglanmistir.

Anahtar Kelimeler: Suuf Il div I, artmis overjet,
fonksiyonel tedavi

or fixed functional appliances according to
the existing anteroposterior discrepancy,
cooperation, and growth period of the patient.

CASE REPORT

A 9 years and 11 months male patient
presented for initial examination at the
orthodontic clinic in good general health and
no history of serious illness or injury. The chief
complaint of the patient was related to the fact
that the upper incisors were malpositioned.
The patient presented with an Angle Class
II, Division I malocclusion, convex profile,
13 mm overjet and 5 mm overbite (Fig.1)
The hand wrist radiograph showed that the
patient was prepeak skeletal stage (PP2) and
panoramic radiograph of the patient didn’t
show any caries or pathology (Fig.2). The
side profile X-ray and cephalometric tracing
showed: normal positioned upper incisors (1-
NA=28, 1/NA=5mm), and proclined lower
incisors (1-NB=21, IMPA=98), Class II
skeletal pattern with mandibular retrognathie,
ANB angle=8°, (SNA = 75° and SNB = 67°)
and normal mandibular growth in the vertical
orientation (SN-GoGn=37°,FMA=26° and
Y-axis=72°). A facial evaluation showed



normal positioned lower lip and protruded
upper lip. A treatment plan was established,
starting with rapid maxillary expansion
appliance, with the aim to reduce transverse
defiency of maxilla (Fig 3). The rme screw
turned two times a day for the first week, and
times a day for following two weeks. Then,
activation of rme is achieved. Rme had left
in the month for 6 months for retention. After
that, the treatment continued with monoblock
appliance to correct mandibular retrognathie.
The monoblock has an acrylic cap for the
lower incisors to provide retroclination. 10
months of monoblock treatment with the
correction of the molar and canine relationship
and space for tooth alignment (Fig 4). As a
result of dental grade II, increased overjet in
the case of 1 years and 4 months of treatment
as a result of dental class I relationships with
normal overbite and overjet has been achieved
a good occlusion.

DISCUSSION

The Class II div I pattern of malocclusion
has unique characteristics; such as severe
increased overjet, with proclined lower
incisors, increased overbite, and retrognathic
mandibula or decreased lower anterior face
height.” Treatment for Class II div I needs
careful diagnosis and a treatment plan
including esthetics, occlusion, and function.
It is crucial to determine patient’s facial
profile, skeletal pattern, and severity of
dental malocclusion in the treatment plan '°.
Depending on the patient’s age and growth
potential, there are several options for treating
this malocclusion, e.g., fixed and functional
appliances, headgears, and orthognathic
surgery. Rme and activator combined
tretament is one of the most common used
functional appliance for many years in the
treatment of class II division I malocclusion.
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Patient can wear appliance full time with little
discomfort. The use of monoblock worked for
forward placement of mandible as well as for
correction of deep bite; acquiring Class I molar
and canine relationship; obtaining root axial
inclination; satisfactory overjet and overbite;
accomplish good intercuspation; enhance
facial profile by decreasing facial convexity
and increasing anterior lower facial height
were other treatment objectives completed.
In this case, comparison of pre-treatment and
post-treatment lateral cephalogram showed
SNA remained unchanged, and SNB increased
by 71°. ANB angle reduced up to 4°. Overjet
decreased 8 mm.

CONCLUSION

The result of this case report demonstrates
that skeletal class II malocclusion on
account of a retruded mandible can be
successfully corrected with the help of growth
modulation by means of rme and activator
combined treatment. It also makes better
skeletal bases along with soft tissue profile
and gives better lip competence. As each
case distinguishes from one another because
of growth variability orthodontist just cannot
generalized the appliance therapy. It is very
important to select the cases carefully because
application of knowledge and skills and good
patient cooperation ensures long term stable
result.
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Figure 1: Initial facial and intraoral

photographs

Figure 4: The monoblock appliance

Figure 2: Initial radiographs
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Figure 5: Final intraoral and extraoral
photograph.
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Sagittal NORMAL | TO | T1 | T2
SNA 8°+2 | 75|77 75
SNB 80°+2 | 6769 | 71
ANB 242 | 8|8 | 4
N-A 0+3 |-4|1]| 4
N-PG 4+5 |-14]-12]-10
Witts -1+3 716 2
SN-GOME 32047 |37]37] 38
FMA 25°+5 |26]24] 27
N-ME 1144+5 [ 97|99 | 104
E“Fé‘g_lz)face 78 78 | 82 | 80
Efmand.(CO-GN) | 95-97 |95 [ 96| 96
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ABSTRACT

Root canal anatomy can show great variation
in molar teeth. The lower mandibular six also
shows complex morphology (typically it has 2
canals in mesial root and 1 canal in distal). This
case report attempts to document the non-surgical
endodontic treatment of a molar tooth with three
canals in the mesial root and three in the distal root.
Having more than 3 canals is unusual. Prognosis of
endodontic treatment is poor if the clinician fails to
locate all the present canals in a tooth. Non-surgical

! Post graduate resident of Operative Dentistry,
? House Officer of Operative Dentistry Department.

endodontic treatment was done and later restored
by core build up followed by crown placement.
It is to be greatly emphasized that the prognosis
of a root canal treatment in a case with anatomic
variation can be adverse if the clinician is unable to
detect the presence of extra root canals.

Keywords: Morphology, prognosis, core buildup,
non-surgical endodontic treatment, composite
restoration.
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Endodontic Treatment in Mandibular First Molar With Six Canals: A Case Report

ALTI ADET KOK KANALLI BULUNAN MANDIBULAR BIRINCIi
MOLARIN ENDODONTIK TEDAVISI: BiR VAKA RAPORU

0Z

Kok kanal anatomisi azi dislerinde biiytik farkliliklar
gosterebilir. Ozellikle alt mandibular birinci molar
dis karmasik morfolojileri ile one c¢ikmaktadir.
(Tipik olarak mesial kokte 2, distalde 1 kanal
vardir). Bu olgu sunumu bir alt birinci molar disin
cerrahi olmayan endodontik tedavisinde, mesial
kokte lic kanal ve distal kokte ii¢ kanal varliginin
tespitini  belgelendirmeyi amaglamaktadir. Alt
molar dislerde iicten fazla kanal olmasi bile
alisiilmadik bir durumdur. Endodontik tedavinin
prognozu, eger klinisyen mevcut tim kanallari
tespit edip gerekli sekillendirme ve dolum

INTRODUCTION

Endodontic treatment aims at cleaning and
disinfecting the root canal system along with
sealing it to eliminate or decrease the load of
microorganisms from within the canals. To
achieve this goal in teeth with unusual canal
anatomy, the clinician should be acquainted
with the knowledge of morphology, skill
and magnifying armamentarium so that
precise number and location of canals can
be determined.! Adequate de-roofing of the
pulp chamber, providing proper access and
visualization of the root canal orifices is the
key, enabling the clinician in identifying any
distinction in the number and positioning of
the root canals.?

Mandibular molars can be found having variety
of root morphologies which may include single
root to multiple roots, taurodontism, radix
entamolaris, radix paramolaris, variant canal
morphologies which include middle mesial,
middle distal and C-shaped. However, a mesial
root having four canals is a very rare discovery.’
The factors deciding on intrinsic multiplicity of
the root canals can either be inherited or arise
as a result of the ageing processes of secondary
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islemlerini yapamazsa kotiidiir. Bu vakada cerrahi
olmayan endodontik tedavi yapildi ve daha sonra
post-kor uygulamasi ve ardindan kronlama islemi
ile restore edildi. Bu vaka raporunda, anatomik
degiskenlik gosteren bir olguda kok kanal
tedavisinin prognozunun, eger klinisyen ekstra kok
kanallariin varligini tespit edemediginde olumsuz
olabilecegi vurgulanmalidir.

Anahtar Kelimeler: Dental morfoloji, Prognoz,
Dental post-core, Cerrahi olmayan endodontik
tedavi, kompozit restorasyon.

dentin deposition forming segregations and
elaborate differentiations of the canals leading
to unique canal morphology.*

An unusual canal anatomy should be
suspected and investigated further when a
pre-treatment radiograph is suggestive of
an unconventional tooth shape and contour.
The matter should further be probed by
taking additional radiographs at differing
angles or cone-beam computed tomograph as
confirmatory tests.’

The focus of this clinical case report is on a
mandibular right first molar with two roots
and six root canals revealed during a routine
endodontic procedure.

CASE PRESENTATION

A 45-year old male patient was referred to
operative department for root canal treatment
of his right mandibular 1% molar with non-
contributory medical history and pain on
mastication. A clinical diagnosis of pulp
necrosis was made. The tooth had no response
to palpation and the tooth mobility was found
to be within physiological limits, however



there was tenderness observed to percussion.
The associated soft tissue appeared clinically
normal. A negative thermal pulp test confirmed
the clinical diagnosis.

Pre-operative radiograph evaluation showed
the tooth having usual root canal anatomy
and a lesion present peri-apically. To
initiate a pain-free procedure, a standard
inferior alveolar nerve block with 1.8ml of
2% lidocaine and 1:100,000 epinephrine
(Medicaine, Korea) was injected. Single
tooth isolation was done with rubber dam to
achieve proper isolation and prevent salivary
contamination. Standard coronal access
opening was performed with a fast hand piece
round bur (Mani, Japan) under irrigation.
On access to pulp chamber, the pulp floor
revealed unusual morphology. Careful
canal scouting with DG-16 probe under 6x
magnifying loupes disclosed six orifices.
Further cleaning and assessment unveiled
the presence of MM (middle mesial) and
MD (middle distal) canals situated between
the 2 mesial (MB and ML) and 2 distal (DB
and DL) root canals respectively. Using a
10-K (Mani, Japan) file for negotiating the
canals, working length was determined
by apex locator (J. MORITA, Japan) and
verified radiographically. Independent apical
foramens were identified with vertucci
classification type VIII in mesial and distal
roots respectively [fig.1]. Canal preparation
and glide path was achieved using a 20-K file
(Mani, Japan). Irrigation was performed with
2.5% sodium hypochlorite solution (NaOCIl)
and 17% EDTA (Metabiomed, Korea). Using
Hyflex CM (Coltene) files canal cleaning and
shaping was performed with pecking motion
under continuous file rotation. After three
rounds, the instrument was retracted from the
canal and cleaned.
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To check canal patency, a 15-K file was taken to
the working length for recapitulation followed
by proper irrigation between each rotary file.
The procedure was repeated for all canals until
patency till the working length was achieved
[figl]. Subsequently, canal rinsing was

performed using Sml of 17% EDTA followed
by 10ml of 2.5% sodium hypochlorite solution
during the canal instrumentation. [fig. 2]

Figure 1: Working length determination after
cavity access preparation

Figure 2: Pulp chamber with six canals
(ML,MM,MB,DL,MD and DB) after canal
preparation
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The patient was recalled after 5 days and
reported to be asymptomatic. The tooth
obturation was done after 5 days from the
initial visit by using single cone cold lateral
condensation technique using Gutta Percha
points with Adseal sealer (Metabiomed,korea).
[fig. 3]

Core buildup was done with composite
(coltene) over the endodontically treated tooth.
[fig. 4] [fig. 5]

On completion of three weeks after obturation
a crown was placed over the treated tooth and
a post op radiograph was taken. [fig.6] A six-
month follow-up was conducted. The tooth was
found to be clinically sound and asymptomatic
with a significant reduction in the periapical
lesion.

-

Figure 3: Periapical radiograph taken 1
week post obturation by the bisecting angle
technique.
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Figure 4: Occlusal view of Composite core
build/up on tooth number 46

Figure 5: Anterior occlusal view of composite
core build up performed 5 days after
obturation.



Figure 6: 3 week follow up after restoration
with a porcelain fused to metal (PFM) crown.
All six canals obturated are visible and apical
bone health is optimal with a periapical index

score of 0

DISCUSSION

A root canal treatment is intended to carry
out an exhaustive mechanical and chemical
decontamination of the tooth canals and
obturation with an inert material. All canals
should be perfectly filled and sealed because
otherwise they can serve as pathways for
leakage or reinfection. Inadequately sealed
root canals form the most common reason
of endodontic failures. To avoid these kinds
of failures, a thorough knowledge and
understanding of the normal anatomy of
root canals as well as the possible anatomic
variations is imperative.
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According to research the percentage of two
canals in mesial and single canal in distal root
is found to be 65% whereas presence of two
canals in both is 30%.The incidence of middle
mesial canal is reported to be 1-15% and
middle distal canal 0.2-3% in mandibular first
molars.”®

Various studies including those conducted
by Vande Voorde et al.” Martinez-Berna and
Badanelli'® and Fabra-Campos' emphasize
that it is essential to clinically evaluate the
presence of a possible fourth or fifth root canal
to ensure the success of endodontic treatment
of a mandibular molar.

The incidence of mandibular first molars
requiring endodontic treatment is higher
compared to other teeth of the permanent
dentition owing to two reasons; their early
eruption in the oral cavity and lower success
rate of treatment.'”” Endodontic procedures
fail in this tooth mainly because of improper
treatment, leaving microorganisms and pulp
tissue remnants behind in the canals as well as
due to complex root canal anatomy. Therefore,
for a good prognosis, the clinicians need
to have sound knowledge of the root canal
anatomy of this tooth."
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Table 1: Literature review about previously reportedtreatments of molar teeth with six root canal

No Auth.or/('iate of Tooth Number Vertucci classification Method of obturation
publication number | of canals
|| Abmad H sabati, .y ] MB,MM and ML (type 8) S;ﬂg;ﬁ;fin (single
* | February 2018 DB,MD and DL (type 8) g
cone)
2 Dilip Jain, 36 6 g[O]?l; ﬁ;;¥£§;{§ 6(:‘[2) e S:;gelizili?(tn (single
" [ 1 September 2015 yp &
1) cone)
Clau(po Maniglia All canals MB,MM, ML, continuous wave
3. | Ferreira 36 6 DB.MD and DL (type 1) of condensation
16 December 2014 . P technique
4 Arturo Martinez- 16 6 All MB,MM,MP,DB,DP | Cold lateral
Berna,September 1983 and Palatal (type 1) condensation
Mohammad Ahmad MB,MM, ML (3-2 canal Cold lateral
5. | Alenezi, 46 6 type) DB ,MD and DL condensation
December 2015 (3—1 canal type)
s o o St
September 2018 DL) cone) £

The present-day advances in endodontic
practice like introduction of apex locators,
operating microscopes, digital radiography
and cone-bean computed tomography have
greatly uplifted the standard of care. A study
conducted by De Carvalho and Zuolo describes
the utility of microscopes for detection of
accurate location of root canal orifices which
greatly improves the chances of success of
treatment.'* Despite not having used the
operating microscopes and digital radiography
in this particular clinical case, it was through
thorough and accurate clinical inspection that
the unusual anatomic feature of the tooth was
identified.
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A complex anatomy calls for more isthmi
present between the canals, making their
negotiation even more challenging. If this
complicated anatomy is not accommodated
for, it can adversely affect the outcomes of the
treatment. '

CONCLUSION

This case report describes a clinical experience
with a mandibular first molar having six root
canals. Albeit a rare finding, such variations
may exist and the clinician should always be
vigilant enough to identify their presence and
treat them accordingly. In addition to this, the
accessory canals in mandibular molars should
be detected and treated so that proper irrigation



and filling of otherwise non-negotiable isthmi
could be carried out. The prognosis of treatment
is largely dependent upon accurate diagnosis
and effective treatment.
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