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Editorial

Periodontal health and root caries prevention are the most important
aspect of the health of abutment teeth in case of fixed partial denture.
This issue includes one article by Akter et al. which concludes that
sanitary pontic provide better results than the modified ridge lap pontic in terms of periodontal
condition and health of abutment teeth in case of posterior three unit fixed partial denture.

Another two issues are related to common therapeutics like radiotherapy and chemotherapy,
which are frequently used in case of any malignancy.

Chowdhury et al identified that Y-radiation therapy which is commonly used for head-and-neck
cancer treatment significantly reduce dentine's hardness and elastic modules. Another study by
Ahmed et al. identified that P-glycoprotein do not contribute to chemotherapy agent cisplatin
sensitivity in cisplatin sensitive and resistant variant of oral squamous cell carcinoma cells.

The rest of this issue's article aim to showcase two interesting clinical cases and their
management outcome. Among them one case report by Jahan et al. outlines that use of adequate
biomechanical preparation with pure calcium hydroxide intracanal medicament can bring
complete resolution of a large periapical lesion within 14 months. In another case report
Siddika et al. reported that Multidisciplinary approach is essential for successful treatment of
Amelogenesis imperfecta.

In conclusion, this issue covered some interesting article which prioritize in one hand the
importance of conservative and appropriate treatment strategy for better outcome in our patient,
on the other hand side effect of advance cancer treatment like radiation over dental hard tissues.

DFWL%
Professor (Dr.) Asad-Uz-Zaman, BDS, DDS, PhD
Professor and Head, Department of Oral Pathology and Periodontology
Sapporo Dental College & Hospital
Chief Editor, Journal of Contemporary Dental Sciences.

Mailing Address: Plot-24, Courtbari Road, Sector-8, Uttara Model town,
Dhaka -1230, Bangladesh, Email: sdch@bol-online.com
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Original Article

P-glycoprotein do not contribute to cisplatin sensitivity in oral squamous carcinoma cells
Z Ahmed " AAY Khan ?, Y Deyama ', Y Yoshimura !, K Suzuki '

Abstract

Background: Reduced drug accumulation is a common alteration found in cisplatin-resistance cell lines. P-glycoprotein, a
membrane-associated glycoprotein which affiliated with the ABC superfamily, strongly linked to the MDR to play a role in
drug efflux to reduce the drugs therapeutic effect. Purpose: Therefore, this study was carried out to investigate the effect of
P-glycoprotein in cisplatin accumulation/efflux in sensitive and resistant variant of oral squamous carcinoma cells. Method:
The most cisplatin sensitive HSC-3 cells and most resistant BHY cells were used in this study. Assessment of cisplatin
sensitivity was determined by measuring the ATP level of the cells. Intracellular cisplatin accumulation and cisplatin efflux
study was conducted. Assessment of P-glycoprotein was done by western blotting. Result: The most cisplatin sensitive
HSC-3 cells exhibited an increase intracellular cisplatin accumulation in comparison with most resistant BHY cells. But there
were no such differences between the two in the cisplatin efflux level. Moreover, immunoblot analysis failed to detect
P-glycoprotein in both the cells. Conclusion: P-glycoprotein do not contribute to cisplatin sensitivity in cisplatin sensitive

and resistant variant of oral squamous carcinoma cells.

Key Words: P-glycoprotein; Cisplatin; Oral squamous cell carcinoma

Introduction:

Cancer is one of the leading cause of death
globally that is the second only to cardiovascular
diseases such as ischemic heart disease and
stroke'. It is likely that cancer will become the
primary cause of death worldwide as treatments
for cardiovascular diseases continue to improve
with modern medicine. The development and
implementation of cancer chemotherapy, have
significantly improved the quality of life and
survival rates for many individuals with cancer.
Although systemic chemotherapy can successfully
eliminate early disease and help manage disease,
improving patient prognosis and overall survival,
incomplete elimination of all cancerous tissue can
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of Dental Medicine, Hokkaido University, Sapporo, Japan

2. Department of General & Dental Pharmacology, Sapporo
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Address of Correspondence
Dr. Zunaid Ahmed, Department of General & Dental Pharmacology,
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Sector - 8, Uttara, Dhaka-1230, Bangladesh, Tel: (+880) 17 - 3151 -
4305, E-mail: drzunaid@yahoo.com

(J Cont Dent Sci 2020;8(2): 1-8)

occur alongside unwanted side effects due to
off-target damage to healthy tissue.*?

Cisplatin [cis-diamminedichloroplatinum(II)], the
frequently used and one of the most important
chemotherapeutic agents in the treatment of
different malignancy and solid tumors; especially
testicular, ovarian, head, neck and lung cancers.*
An important tumor-killing mechanism of
cisplatin is the binding of platinum compounds to
DNA, forming Pt-DNA adducts,” but the tumors
often develop resistance to cisplatin reducing its
efficacy.® However, these resistance mechanisms
are not fully known, but a common finding is that
resistance tumor cells have lower accumulation of
platinum than do sensitive parental cells.” This
could be caused by both decrease uptake and
increased efflux of platinum, another possible
explanation for resistance is binding of platinum
to intracellular proteins.*'> One way to explore
possible mechanisms is to genetically manipulate
tumor cell lines to overexpress or underexpress
proteins that could be involved in platinum
resistance.

Once tumor cells are resistant to a single antitumor
agent, the phenomenon of multidrug-resistance
(MDR) confers upon cells the ability against many
structurally unrelated antitumor agents.'*"

Article Acepted: 01-05-2020

Article Received: 06-02-2020 ;
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Hence, the ability of cancer cells to acquire MDR
is a major challenge to successful chemotherapy in
a wide variety of advanced malignancies. One
known cause of MDR is the over-expression of the
ATP-binding cassette (ABC) transporters on the
membranes of cancer cells. ABC transporters
mediate an energy-dependent efflux can
significantly decrease the probability of successful
treatment.'® Phospho-glycoprotein (P-glycoprotein)
encoded by MDRI, a membrane-associated
glycoprotein which affiliated with the ABC
superfamily, strongly linked to the MDR to play a
role in drug efflux to reduce the drugs therapeutic
effect.!”" Moreover, P-glycoprotein the ABC
superfamily transporter is the main drug efflux
transporters associated with chemotherapy failure
in cancer.”* %

We have already established HSC-3 cells and
BHY cells as cisplatin sensitive and cisplatin
resistant respectively and reported that reduced
intracellular cisplatin accumulation is the major
cause behind this resistance. Based on the unique
ability of P-glycoprotein as drug transporter and to
determine the potential of P-glycoprotein as a
biological marker for assessment of clinical
outcome of chemotherapy, we were interested to
this study on the
P-glycoprotein expression in the cisplatin sensitive
HSC-3 cells and cisplatin resistant BHY cells.

initiate evaluation of

Materials and methods
Drugs, reagents and antibodies

Cisplatin, Tween 20 (Sigma, St Louis, MO);
Trypsin-EDTA (GibcoBRLJ, Life Technologies,
Canada); Dulbecco's modified eagle's medium
(D-MEM) (ICN Biomedicals Inc., Aurora, Ohio);
Minimum essential medium eagle (MEM) (ICN
Biomedicals Inc., Costa Mesa, CA); Fetal bovine
serum (FBS) (HyClone, Canada);
Kanamycin sulfate (Meiji, Japan); antibodies
against Na+, B+-ATPase (anti-Na+, B+-ATPase

Perbio,

B-1; Upstate Biotechnology, Lake Placid,NY);
antibodies against Na+, B+-ATPase (anti-Na+, [3
+-ATPase [-1; Santa Cruz Biotechnology);
antibodies against P-glycoprotein (P-Glyco
CHECK C219TM ; Centocor, Inc., Malvern, PA);
against ATP7A (ATPase alpha
polypeptide Cu++ transporting (ATP7A)
polyclonal antibody; Orbigen Inc); Antibodies
against ATP7B (ATPase alpha polypeptide Cu++
transporting (ATP7B) polyclonal antibody;
Orbigen  Inc);  Horseradish  peroxidase
(HRP)-conjugated rabbit anti-mouse IgG1, IgG2a,
IgG (H+L), goat anti-rabbit IgG (H+L) (ZYMED,
S. San Francisco, CA); All other drugs and
chemicals were obtained from Wako Pure (Osaka,

antibodies

Japan).

Cells and culture conditions

Two different types of human oral squamous
carcinoma cells were used in this study and were
provided by the Japanese Cancer Research
Resources Bank (JCRB, Tokyo, Japan). The cells
were cisplatin-sensitive HSC-3 cells (squamous
cell carcinoma of tongue, low metastatic type) and
cisplatin-resistant BHY cells (epithelial like
squamous cell carcinoma of mouth, non-
metastatic but highly invasive to muscle and

bone).

Cells were grown in a humidified incubator gassed
with 5% CO, - 95% air at 37°C. The media used
for both the cells were D-MEM supplemented
with 1 mM L-glutamine, 4.5 g/l glucose, 3.7 g/l
NaHCO;, 66.5 mg/l kanamycin sulfate and 10%
FBS. The cells were maintained in 100 x 20 mm
tissue culture dish (Falconf}, Becton Dickinson
Labware, Franklin Lakes, NJ) and media were
renewed every second day. Subcultures were
obtained by trypsin-EDTA treatment. Experiments
were performed when the dishes became at least
80% confluent.
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Assessment of cellular sensitivity to CDDP
concentration

The cells were sub-cultured in 96 well plates
(FalconO, Becton Dickinson Labware, Franklin
Lakes, NJ). After the cells reached confluence (at
least 80%), the cells were treated with various
concentrations of freshly prepared CDDP up to 1
mM dissolved in respected medium and incubated
for 24 hours. Then sensitivity assay was performed
ATP (adenosine
triphosphate) level of the cells, by luminometer

by determination of the

using ViaLightTM Plus (Cambrex Bio Science
Rockland, Inc., ME) according to the procedure
recommended by the manufacturer. ATP values
were expressed as percent (%) of controls. The
average of three ATP values was expressed as a
single ATP value and the values are the means *
SD of the three independent experiments.

Time course assay of cellular sensitivity with
higher dose 1 mM of CDDP

The cells were sub-cultured in 96 well plates. After
the cells reached confluence (at least 80%), the
cells were treated with 1 mM concentrations of
freshly prepared CDDP dissolved in respected
medium and incubated for various time frames up
to 24 hours and the ATP level of the cells was
measured following the same procedure as
described above.

Microsome preparation:

The microsome of HSC-3 and BHY cells were
prepared according to Jorgensen's method* with
some modifications®. Briefly, after the cells were
reached into confluence they were allowed to grow
for two more days. Then the media was removed
and the cells were washed twice with 5 ml of 250
mM sucrose solution containing 1 mM tris-EDTA
(pH 7.4). Then the cells were collected, by scraping
the dishes into the same solution with a rubber

scraper. The cells were then centrifuged by 3,000
rpm for 5 minutes at 4°C. The supernatant was
removed and the cells were suspended again on
250 mM sucrose solution containing 1 mM
tris-EDTA (pH 7.4). Then the cells were
ultrasonicated twice for 20 seconds and
centrifuged at 7,000 rpm for 20 minutes at 4°C.
The supernatant was transferred into fresh tubes
and centrifuged at 18,000 rpm for 40 minutes at
4°C for separation of the microsomal fraction as a
pellet. The pellet was homogenized with a Teflon
glass homogenizer in 250 mM sucrose containing

1 mM tris-EDTA.

Measurement of protein concentration:

The protein concentration was estimated by using
Bio-Rad Protein Assay (Bio-Rad Laboratories,
CA) according to the manufacture's protocol with
bovine serum albumin as a standard.

Western blot analysis:

The microsomes of HSC-3 cell and BHY cell
were prepared and protein content was
determined as describe earlier. Equal amounts of
protein were boiled for 5 minutes and fractionated
by 10% polyacrylamide gel electrophoresis. The
electrophoretically separated proteins were then
difluoride
membranes (Millipore corporation, MA) by
electroblotting at 25 volt and 108 mA for 90

minutes

transferred into polyvinylidene

using a Transbolt SD apparatus
(Bio-Rad). The transferred membranes were
blocked with blocking reagents (Immuno Block,
DS Pharma Biomedical, Osaka, Japan) for 1 hour
at room temperature. Membranes were then
washed once for 15 minutes then thrice for 5
minutes each with TBST [50 mmol/l tris (pH 7.5),
150 mmol/l NaCl, and 1% tween 20] buffer at pH
7.5 at room temperature. The membranes were
4°C with

incubated overnight at

anti-P-glycoprotein antibodies.



Journal of Contemporary Dental Sciences

Vol. 8, No. 2, July 2020

The antibodies were diluted in the ratio of 1:1000.
Followed by washing in TBST (as described
earlier) and further  incubated with
HRP-conjugated rabbit anti-mouse IgG (H+L) for
1 hour at room temperature. After washing with
TBST in the same way subsequent detection was
carried out by  Western  Lightning
Chemiluminescence Reagent Plus (Perkin Elmer,
Boston, MA) according to manufacturer's
instruction. Medical x-ray films were used to
visualize the chemiluminescence. Kaleidoscope
Prestained Standards (Bio-Rad) was used for
molecular mass determination. The antibodies
were diluted in immuno reaction enhancer
solution (Can Get SignalTM, Toyobo, Japan);
solution 1 used for primary antibodies and
solution 2 used for secondary antibodies.
MES-SA/DXS cell lysate (Santa Cruz
Biotechnology) was used as a positive control for
P-glycoprotein.

Results

Assessment of cellular sensitivity to CDDP
concentration

125 -

100 +

ATP level (% of Contral)

Y 8 S 8 5
> P &
N _ Q_\‘? N & Q_\ﬂ‘ R

CDDP concentration

Fig. 1 Viability of HSC-3 & BHY cells 24 hours
after cisplatin application concentration dependent

Cells were treated with different concentration of
cisplatin for 24 hours and sensitivity assay was
performed by determination of the ATP levels of
the cells using luminometer. Cell used in this
study are HSC-3 (p) and BHY (p). In

concentration dependent cisplatin sensitivity assay
HSC-3 cells (p) appeared as most cisplatin
sensitive and BHY cells (u) appeared as most
resistant to cisplatin. Data were expressed as
percent of control. The average of three ATP
values was expressed as a single ATP value and
the values are the mean = SD of the three
independent experiments.

Time dependent viability of HSC-3 & BHY cells after ImM cisplatin application

150
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—+—H5C3

—s—EBHY
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o
[
{
|
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Fig.- 2 Time dependent viability of HSC-3 cells
& BHY cells after 1 mM cisplatin application

Cells were treated with 1 mM of cisplatin for
different time frame and sensitivity assay was
performed by determination of the ATP level of
the cells using luminometer. HSC-3 cells (p) and
BHY cells (n) were used. In time dependent
cisplatin sensitivity assay HSC-3 cells ()
appeared as cisplatin sensitive and BHY cells ()
appeared resistant to cisplatin. Data were
expressed as percent of control. The average of
three ATP values was expressed as a single ATP
value and the values are the mean * SD of the
three independent experiments.

Positive Y
control HSC3

-
P-glvcoprotein

Fig. 3 Equal amounts of protein from HSC-3 and
BHYcell microsome were subjected to

BHY
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SDS-PAGE and analyzed by western blotting with
antibodies specific for P-glycoprotein. Positive
control (left), HSC-3 cell (middle) and BHY cell
(right).

effect
concentrations of cisplatin on cellular ATP
content (% of control) of HSC-3 and BHY cells.
Cells were treated with 0 to 1 mM final
concentration of cisplatin and cellular ATP level

Figure 1. shows the of varying

was measured after 24 hours. Almost no reduction
in cellular ATP content was observed with 0 to 10
-M cisplatin. When the dose of cisplatin was
increased from 100 -M to 1 mM, the ATP level of
all the cells started to decrease. But the amount
and pattern of decreased ATP level varies among
the cells. At the dose of 1 mM, HSC-3 cell
appeared as most sensitive to cisplatin with about
99% decreased ATP level, while BHY cell
appeared as most resistance to cisplatin with 59%
decreased ATP level. These data demonstrate that
ATP levels are starting to decrease by addition of
0.1 mM cisplatin, suggesting that cells treated
with lower dose have no inhibitory effect while
higher dose causes the inhibition.

Time course experiments with higher dose 1 mM
of CDDP. In separate experiments all cells were
harvested to determine the time-related changes
after administration of 1 mM cisplatin. No
inhibitory effect was observed in ATP levels
within first 6 hours of exposure, instead some
proliferative effect was observed. However, at 12
hours ATP levels were started to decrease and at
24 hours ATP levels were markedly reduced
(Figure 2). This data also demonstrated that after
time course experiments with higher dose (1 mM)
of cisplatin, HSC-3 cell appeared as most sensitive
and BHY cell appeared as most resistant against
cisplatin.

Western blot

Expression of P-glycoprotein was assessed in the
microsomes of HSC-3 and BHY cells (Figure 3).
The immunoblot analysis failed to detect the
expression of P-glycoprotein in both the cells.

Discussion

There have been many studies on the mechanism
of tumor cells resistance to cisplatin and the
decreased intracellular accumulation of cisplatin
has been reported in a large number of them.
However, that
underlie cisplatin resistance are not well
understood yet. In the present study, at first we
examined the cellular sensitivity to cisplatin in
HSC-3 cells and BHY cells. After determining
the cellular sensitivity, we assessed the functions

the molecular mechanisms

of drug uptake and efflux in cisplatin sensitivity
using an integrated and quantitative approach. In
HSC-3 cells and BHY cells, we measured and
compared intracellular cisplatin accumulation,
efflux,
Concentration and time dependent profiles of
intracellular platinum represent the result of
uptake and efflux processes that take place
simultaneously. This study showed that, in figure
1 following 24 hour exposure to different

and expression of P-glycoprotein.

concentrations of cisplatin, the intracellular
accumulation of platinum was significantly lower
in the cisplatin-resistant BHY cells than in the
cisplatin-sensitive HSC-3 cells. On the other
hand, efflux studies did not reveal such obvious
differences them. Therefore, we
concluded that alteration in cisplatin uptake
primarily accounted for the differences in the
intracellular platinum concentrations between
cisplatin-sensitive and -resistant cells. Other
investigators also reported decreased uptake and
lower intracellular platinum concentrations in
cisplatin-resistant cells.”*?® Most of the authors
found a decreased uptake without changes in
efflux,?-*' but the opposite

between

5
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situation, i.e., no difference in uptake but increased
efflux, was also reported.*

For understanding the mechanisms leading to alter
intracellular platinum concentrations, it is crucial
to reveal the functions of transport proteins. Few
authors have been reviewed extensively the
mechanism of P-glycoprotein mediated drug
resistance.*3* In various cancer types, such as
acute myeloid leukemia, various childhood tumors
and loco-regionally advanced breast cancer,
overexpression of MDR1/P-glycoprotein has been
found *- 3¢ A direct relationship has thus been
established MDR1/P-glycoprotein
expression and chemo-sensitivity in hematologic

between

malignancies® and solid tumors,*®?” implicating
P-glycoprotein mediated multidrug resistance as an
important component of clinical drug resistance.
Several author also reported down regulation of
MDR 1/ P-glycoprotein in cisplatin sensitive cells,*
moreover, many cisplatin sensitive cells down
regulated MDR1/P-glycoprotein,* furthermore,
that
MDR1/P-glycoprotein is involved in some drug

several in vitro studies showed
resistance, but not in cisplatin. Here in this study
immunoblot analysis failed to detect the expression

of P-glycoprotein in both the cells.

Na+,K+-ATPase plays an important role in active
transport through the cell membrane and in
supporting physical ion balances.***'In addition, its
enzyme activity is reported to be essential for the
intracellular accumulation of cisplatin except for
the passive transport. Kishimoto et al.** reported
the role of Na+,K+ -ATPase alpha-1 subunit in
intracellular accumulation of cisplatin. Andrews et
al.* pointed out the significance of a cisplatin
transport system being dependent on the function
of Na+,K+-ATPase. Furthermore, many studies
have confirmed the importance of a membrane
potential maintained by Na+,K+-ATPase in
cisplatin accumulation.3 4443

We previously reported* that cisplatin-sensitive
HSC-3 cells possessed higher specific activity of
Na+,K+-ATPase than cisplatin-resistant BHY
cells and that the expression levels of both alpha
and beta-subunits were higher in
cisplatin-sensitive HSC-3 cells than in the
-resistant BHY cells. Moreover, pretreatment with

also

ouabain markedly inhibited intracellular cisplatin

accumulation. This inhibition of cisplatin
accumulation by ouabain is an intriguing
observation. The inhibition of cisplatin

accumulation by ouabain indicates either that
cisplatin accumulation is dependent upon the
electro-chemical gradient across plasma
membranes, or that cisplatin is transported by
Na+,K+ -ATPase which ouabain inhibits. In
conclusion, the results obtained in our cell system
are consistent with the interpretation that
impairment of intracellular drug accumulation is a
common event in the development of cellular
cisplatin resistance and is regulated by its
Na+,K+-ATPase activity. Moreover, drug efflux
transporter P-glycoprotein had a marginal or no

role in intercellular cisplatin accumulation.
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Effect of modified ridge lap and sanitary Pontic on periodontal health of abutment
teeth of the three-unit posterior fixed partial denture
S Akter', MM Rahman?, MU Salma®, K Nahar!, MZ Habibullah®,SK Nath®, AE Noor’, MTH Chowdhury?

Abstract

Background: This study was designed to find out and compare gingival condition, periodontal condition, periodontal pocket
depth and root caries of the abutment teeth in response to modified ridge lap and sanitary Pontic. Method: It was a
prospective comparative clinical study. This study was carried out in department of Prosthodontics, Faculty of Dentistry,
Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh from March 2017 to August 2019. A total number of 30
patients, aged between 25 and 70 years requiring replacement of a missing posterior tooth either upper or lower arch taken
from those patients were reported. The study subjects selected by sequential sampling and grouped as Group A: 15 patients
with modified ridge lap Pontic and Group B: 15 patients with sanitary Pontic. Result: According to the age distribution,
in-group A, mostly 53.3% patients were in the age of 20-40 years and only 13.3% were more than 60 years whereas in-group
B mostly 46.7% were in the age of 41-60 years and only 20 % were more than 60 years. Male patients were predominant
in-group B whereas female patients were more in-group A. The distribution of patients having partial edentulous arch
majority 66.7% and 73.3% were in lower arch in both group whereas only 33.3% and 26.7% were in upper arch in both
group. The baseline periodontal health of both groups of patients were normal. However, the grade of gingival indices,
periodontal indices was increased more in modified ridge lap Pontic than sanitary Pontic at 6th week, 12th week and 6th
month follow up period (P<0.05). Moreover, at 12th week and 6th month follow up period the grade of periodontal pocket
depth indices increased more in modified ridge lap Pontic than sanitary Pontic. (P<0.05). However, gradually root caries
indices slightly increased in both groups of patients from the baseline up to 6th month. There was no significant difference
between two groups at 6th week, 12th week and 6th month follow up period (P>0.05). Conclusion: Based on the obtained
clinical findings of the study it can be concluded that sanitary Pontic provide better periodontal health and less adverse
effect on abutment teeth compared to modified ridge lap Pontic of posterior three unit fixed partial denture. Therefore, data
should collected carefully to get significant results that will enlighten the whole treatment scenario in the field of dentistry.

Keyword: Fixed partial denture (FPD), Pontic, Sanitary Pontic, Modified ridge lap Pontic, Gingival index, Periodontal
Index, Periodontal Pocket depth, Root Caries.
(J Cont Dent Sci 2020;8(2): 9-16)

Introduction:

The fixed partial denture (FPD) is a common
treatment available for the replacement of missing
tooth, which is largely dependent upon the health
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and stability of the surrounding periodontal
structures. Pontic defined as an artificial tooth on a
fixed dental prosthesis that replaces a missing
natural tooth, restores its function and usually fills
the space previously occupied by the clinical
crown!. The function of a Pontic is to withstand
masticatory load, to permit effective oral hygiene,
preserve underlying residual mucosa and adjacent
abutment tooth. Thus provides esthetics as well as
restore function?.

According to mucosal contact, Pontic can be
divided into ridge lap, modified ridge lap, conical
and ovoid. Pontic that have no mucosal contact are
sanitary and modified sanitary Pontic. The various
effects of Pontic design on periodontal tissue
observed as periodontium surround and support the
teeth. The ridge lap or saddle Pontic has a concave
fitting surface that overlaps the residual ridge
buccolingually. The modified ridge lap Pontic
overlaps the residual ridge on the facial side only
and the gingival surface of the Pontic is convex
both buccolingually and mesiodistally. The sanitary
Pontic does not come in direct contact with ridge.
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The modified sanitary pontic having gingival
surface concave mesiodistally and convex
buccolingually!.

Pontic design with reference to form and contour is
considered during preparation of FPD. Minimal
ridge contact has been produced by the ridge lap
Pontic and its modifications and finally definite
separation between tissue and Pontic have been
found by sanitary Pontic design. The sanitary
Pontic is used in the absence of esthetic
requirements chiefly in the posterior regions. The
conventional design has its undersurface convex in
all directions separated from gingiva by at least 1
mm?,

The undersurface of sanitary Pontic shaped slightly
convex or flat buccolingually allows easy cleaning
from either buccal or lingual aspect. The junction
between the undersurface and the buccal and
lingual surfaces of the Pontic rounded so as not to
irritate the tongue and cheeks?.

Faulty Pontic design causes food impaction results
in gingival inflammation and other form of
periodontal disease, caries of the abutment teeth
leading to subsequent failure of the prosthesis °.

Good oral hygiene may be able to prevent the
development of inflammatory changes in the
mucosa in contact with fixed bridge Pontic
irrespective of the Pontic material used®. The
abutment teeth are more prone to periodontal
inflammation than the non-abutment teeth in fixed
partial dentures. Prevalence of periodontal diseases
have been found to be 94.9% increase in the plaque
index, 97.4% increase in the gingival index, 100%
increase in the probing pocket depth of the
abutment teeth in fixed partial dentures®. The effect
of FPD on periodontal health of abutment have
been showed to be (93.7%) increase in the plaque
index, (96.8%) increase in the gingival index and
100% increase in probing depth’. Therefore, it is
logical that there is influence on periodontal health
of abutment teeth in fixed partial denture and
Pontic design has great role on periodontal health.

In addition to properly designing the undersurface
of Pontic, it is imperative to open embrasure spaces
adjacent to abutments to allow room for
interproximal tissue and for oral hygiene8. The
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modified ridge lap Pontic has better tissue response
than ridge lap Pontic in respects of the condition of
the tissue beneath the Pontic, color of the gingiva
and condition of the abutment tooth®. Pontic design
for maxillary and mandibular anterior teeth and
maxillary premolars and first molars is modified
ridge lap Pontic (47%) because it combines the
features of saddle Pontic and also some hygienic.

In case of mandibular molars sanitary Pontic design
(19%) should use for because it allows easy
cleaning!.

The sanitary Pontic design in mandibular
posteriors, 85% patients have reported to be no
complaint from the prosthesis. Only 10% patients
have been complaints of tongue irritation due to
having 3-4 mm space between ridge and inferior
border of Pontic!!. The design of sanitary Pontic
permits easy cleaning of impacted food particles
which allows easier plaque control that
subsequently reduces caries and periodontal
diseases of abutment tooth. The modified ridge lap
Pontic does not make any contact with gingival
tissue lingually, while facially it is in contact with
the ridge. Therefore, food particles cannot be easily
cleaned and less access for oral hygiene ! 12. 13,

The surface smoothness of Pontic has considered
more important in maintenance of tissue health than
the material itself. The preservation of mucosa and
periodontal tissue beneath and surrounding the
Pontic are primary requirements regarding the
success of fixed partial denture. Therefore, the
Pontic must be constructed of highly glazed with
minimal adaptation to the underlying tissue and

having saliva contact rather than tissue contact!# 15,
16.

Prevalence of root decay (18%), de-cementation of
prosthetic  restoration (7%) or periapical
radiolucency (11%) have been found in the
abutment!’.Caries have also been observed to be
one of the main reasons for prosthesis failure.
Carious lesions recorded in 3.3% at the 5th year,
10% at the 10th year and 12% at the 15th year
examination!8. Therefore, Pontic morphology acts
as a local risk factor in root decay and periodontal
diseases.
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The objective of this study was to evaluate the
effect of three-unit posterior fixed partial denture
with modified ridge lap and sanitary Pontic on
periodontal health of abutment teeth.

Material and Methods

It was a prospective comparative clinical study.
This study was carried out in department of
Prosthodontics, Faculty of Dentistry, Bangabandhu
Sheikh Mujib Medical University, Dhaka,
Bangladesh from March 2017 to August 2019.
Patients who were attending in the department of
Prosthodontics, BSMMU for replacement of a
missing posterior tooth by fixed partial denture and
voluntarily included in this study that was carried
out in the department of Prosthodontics, BSMMU,
Dhaka. The participants were divided into two
groups. The sample size was 11 in each group
according to sample size calculation. This sample
size was increased up to 15 in each group to make
allowance for missing answers and incomplete
responses. Total sample size was 0.

Purposive sampling technique was performed based
on preselected inclusive and exclusive criteria. The
study subjects selected by sequential sampling and
grouped as follows:

Group A: Consisted of 15 patients with modified
ridge lap Pontic and they treated with three-unit
posterior fixed partial denture.

Group B: Consisted of 15 patients with sanitary
Pontic and they treated with three-unit posterior
fixed partial denture.

Clinical Procedure:

Preparation of vital abutment tooths for the fixed
partial dentures were completed. Gingival
retraction cord used to expose the margin and
impression taken by poly vinyl siloxane material.
Temporary crown cemented with eugenol free ZnO
cement.
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Laboratory Procedure:

Cast poured with type IV die stone. After the
preparation of wax pattern, casting and finishing of
the three unit fixed partial denture, proper
evaluation of pontic design done and the metal
framework tried in to the patient's mouth. Porcelain
bonded with metal substructure and tried in
patient's mouth. After all corrections, the three unit
fixed partial denture was cemented with type 1
glass ionomer luting cement.

Instructions: Oral hygiene instructions given to
the patients, including the use of dental floss and
interproximal brushes for maintenance of the
prosthesis. Each patient advised for avoiding hard
foods and for recall visits at 6th week, at 12th week
and at 6th month as mentioned above.

Examination for evaluation: The abutment was
examined by visual examination and bleeding on
probing regarding assessment of gingival condition.
Average periodontal condition, periodontal pocket
depth and root caries of the abutments of Fixed
partial denture (FPD) was found out by mean of
summation of grading of two abutments by a
standard periodontal probe (calibrated 0-10 mm)
and OPG x-ray.

Ethical clearance and Consent: Ethical clearance
for the study taken from the Institutional Review
Board of BSMMU (Ref: BSMMU/2018/13265;
Date of approval: 22 September 2018) prior to the
commencement of the study. Informed written
consent obtained from the participants who
voluntarily consented to participate in the study.

Data Analysis: Data were processed and analyzed
with SPSS (Statistical Package for Social Science),
version 22. Continuous data expressed as mean
and standard deviation. Chi- square test used for
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data analysis. The results presented in tables and
figures. Results of significance was express as
p-value and p-value< 0.05 considered as highest
level of significance.

Results

In-group A, mostly 53.3% patients were in the age
of 20-40 years whereas in group B, mostly 46.7%
were in the age of 41-60 years. In group A,
remaining 33.3% were in the age of 41-60 years
and 13.3% were more than 60 years. In group B,
remaining 33.3% were in the age of 20-40 years
and 20% were more than 60 years.

Table-1: Comparison of periodontal health in
between two groups by using gingival index
(N=30)

Gingival index Group A Group B p-
(Modified (Sanitary value
ridge lap Pontic)

Pontic) (n=15) (n=15) No.
No. (%) (%)
At baseline
Grade 1 15(100.0%) 15(100.0%)
Grade 2 0(0.0%) 0(0.0%) -
Grade 3 0(0.0%) 0(0.0%)
Grade 4 0(0.0%) 0(0.0%)
Mean+SD 1.00£0.0 1.00£0.0
At 6" week
Grade 1 3(20.0%) 9(60.0%)
Grade 2 9(60.0%) 6(40.0%) 0.036°
Grade 3 3(20.0%) 0(0.0%)
Grade 4 0(0.0%) 0(0.0%)
MeantSD 2.00£0.65 1.40£0.51
At 12 week
Grade 1 2(13.3%) 6(40.0%)
Grade 2 3(20.0%) 7(46.7%) 0.025°
Grade 3 7(46.7%) 2(13.3%)
Grade 4 3(20.0%) 0(0.0%)
Mean = SD 2.73£0.96 1.7320.60
At 6" month
Grade 1 2(13.3%) 6(40.0%)
Grade 2 2(13.3%) 7(46.7%) 0.009°
Grade 3 7(46.7%) 2(13.3%)
Grade 4 4(26.7%) 0(0.0%)
Mean+SD 2.87£0.99 1.73£0.60

Table-1 shows gingival indices of both groups of
patients at baseline, at 6th week, 12th week and 6th
month follow up period. Baseline gingival indices
were similar in both groups of patients. However,
the grade of gingival indices was increased more in
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modified ridge lap Pontic than sanitary Pontic at
6th week, 12th week and 6th month follow up
period (P<0.05).

Male patients were predominant in group B
whereas female patients were more in group A.
In-group A, male was 40% and female were 60%,
and in group B, male was 53.3% and female were
46.7%.

Mostly patients distributed in lower dental arch in
both groups of patients. 66.7% and 73.3% patients
had partial edentulousness in lower arch in group
A and group B respectively.

The baseline periodontal health of both groups of
patients were normal in terms of gingival index,
periodontal index, periodontal pocket depth and
root caries.

Table-2: Comparison of periodontal health in
between two groups by using periodontal index
(N=30)

Periodontal Group A Group B p-value
index (Modified (Sanitary
ridge lap Pontic)
Pontic) (n=15) (n=15) No.
No. (%) (%)
At baseline
Grade 0 15(100.0%) 15(100.0%)
Grade 1 0(0.0%) 0(0.0%) -
Grade 2 0(0.0%) 0(0.0%)
Grade 4 0(0.0%) 0(0.0%)
Mean+SD 0.00+0 0.00+0
At 6 weeks
Grade 0 2(13.3%) 7(46.7%)
Grade 1 5(33.3%) 6(40.0%) | 0.039°
Grade 2 8(53.3%) 2(13.3%)
Grade 4 0(0.0%) 0(0.0%)
Mean+SD 1.40+0.74 0.67+0.72
At 12 weeks
Grade 0 2(13.3%) 7(46.7%)
Grade 1 4(26.7%) 6(40.0%) | 0.041°
Grade 2 7(46.7%) 2(13.3%)
Grade 4 2(13.3%) 0(0.0%)
Mean+SD 1.73%1.16 0.67+0.72
At 6 months
Grade 0 2(13.3%) 6(40.0%)
Grade 1 4(26.7%) 7(46.7%) | 0.040°
Grade 2 6(40.0%) 2(13.3%)
Grade 4 3(20.0%) 0(0.0%)
Mean+SD 1.87+1.30 0.73+0.70
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Table-2 shows the periodontal indices of both
groups of patients at baseline, at 6th week, 12th
week and 6th month follow up period. Baseline
periodontal indices were similar in both groups of
patients. However, the grade of periodontal
indices was increased more in modified ridge lap
Pontic than sanitary Pontic at 6th week, 12th week
and 6th month follow up period (P<0.05).

Table-3: Comparison of periodontal health in
between two groups by using periodontal pocket
depth index (N=30)

Periodontal Group A Group B p-value
pocket depth (Modified (Sanitary
ridge lap Pontic)
Pontic) (n=15) | (n=15) No.
No. (%) (%)
At baseline
Grade 1 15(100.0%) 15(100.0%)
Grade 2 0(0.0%) 0(0.0%) -
Grade 3 0(0.0%) 0(0.0%)
Grade 4 0(0.0%) 0(0.0%)
Mean+SD 1.00£0.0 1.00£0.0
At 6™ week
Grade 1 5(33.3%) 8(53.3%)
Grade 2 8(53.3%) 6(40.0%) | 0.519™
Grade 3 2(13.3%) 1(6.7%)
Grade 4 0(0.0%) 0(0.0%)
Mean+SD 1.80+0.68 1.53+0.64
At 12" week
Grade 1 2(13.3%) 8(53.3%)
Grade 2 8(53.3%) 6(40.0%) | 0.037°
Grade 3 5(33.3%) 1(6.7%)
Grade 4 0(0.0%) 0(0.0%))
Mean+SD 2.2040.68 1.53+0.64
At 6™ month
Grade 1 2(13.3%) 7(46.7%)
Grade 2 6(40.0%) 7(46.7%)
Grade 3 5(33.3%) 1(6.7%) 0.040°
Grade 4 2(13.3%) 0(0.0%)
Mean+SD 2.47+0.92 1.60+0.63

Table-3 shows the periodontal pocket depth
indices of both groups of patients at baseline, at
6th week, 12th week and 6th month follow up
period. Baseline periodontal pocket depth indices
were similar in both groups of patients. However,
gradually periodontal pocket depth indices
increased in both groups of patients from the
baseline up to 6th month. There was no significant
difference at 6th week between two groups
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(P>0.05). However, at 12th week and 6th month
follow up period the grade of periodontal pocket
depth indices increased more in modified ridge lap
Pontic than sanitary Pontic. (P<0.05).

Table-4: Comparison of periodontal health in
between two groups by using root caries index
(N=30)

Root caries Group A Group B p-value
(Modified (Sanitary
ridge lap Pontic)
Pontic) (n=15) | (n=15) No.
No. (%) (%)
At baseline
Grade 1 15(100.0%) 15(100.0%)
Grade 2 0(0.0%) 0(0.0%) -
Grade 3 0(0.0%) 0(0.0%)
Mean+SD 1.00£0.0 1.00£0.0
At 6 week
Grade 1 11(73.3%) 13(86.7%) 0.361™
Grade 2 4(26.7%) 2(13.3%) ’
Grade 3 0(0.0%) 0(0.0%)
Mean+SD 1.27+0.46 1.13+0.35
At 12" week
Grade 1 10(66.7%) 12(80.0%) 0.409™
Grade 2 5(33.3%) 3(20.0%) ’
Grade 3 0(0.0%) 0(0.0%)
Mean+SD 1.33+0.49 1.20+0.41
At 6" month
Grade 1 9(60.0%) 11(73.3%) 0.713™
Grade 2 4(26.7%) 3(20.0%) )
Grade 3 2(13.3%) 1(6.7%)
Mean+SD 1.53+0.74 1.33+£0.62

Table-4 shows the root caries indices of both
groups of patients at 6th week, 12th week and 6th
month follow up period. Baseline root caries
indices were similar in both groups of patients.
However, gradually root caries indices slightly
increased in both groups of patients from the
baseline up to 6th month. There was no significant
difference between two groups at 6th week, 12th
week and 6th month follow up period (P>0.05).

Discussion

In this study in case of modified ridge lap Pontic,
60% patients presented with mild gingivitis at 6th
week, 46.7% patients presented with moderate
gingivitis at 12th week and at 6th month follow
up. In case of sanitary Pontic, 60% patients
presented with no gingivitis at 6th week, 46.7%
patients presented with mild gingivitis at 12th
week and at 6th month follow up.
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In case of modified ridge lap Pontic 26.7% patients
developed severe gingivitis at 6th month follow up
when no patients found with severe gingivitis in
case of sanitary Pontic. The result of the present
study differs with the study conducted by Khan
MMA (2015). In their study in case of ridge lap
Pontic severe gingivitis was observed in 35%
patients at 6th week, 25% patients at 12th week
and 40% patients at 6th month follow up visit. The
result of the study differ with the result of the
present study may be due to cementing procedure
of the FPD. Khan MMA (2015) used temporary
cement material for cementation of the FPD,
whereas type 1 glass ionomer luting agents was
used for cementing the FPD in this study 9.

Tolboe et al. (1987) also reported mild to moderate
gingivitis in case of ridge lap Pontic after 4 weeks
while healthy gingiva was found in case of sanitary
Pontic. The amount of accumulated bacterial
deposits on the undersurface of the Pontic and the
inflammation in the ridge lap area were estimated
using microbiological test and histological
examination by Tolboe et al. (1987) 19.

Hirshberg SM (1972) found that, 46 % patients
presented with mild gingivitis, 18% with moderate
gingivitis and 4% with severe gingivitis in case of
ridge lap Pontic after 12 months follow up period.
The results of the present study are an accordance
with the well-known relationship between gingival
inflammation and Pontic design. Although in this
study to evaluate gingival condition in response to
modified ridge lap Pontic and sanitary Pontic
microbiological and histological examination not
done. Nevertheless, the inflammatory changes of
gingiva observed. As, more food debris were
accumulated in modified ridge lap Pontic,
gingivitis might have correlation with this food
impaction as well. Therefore, the grade of gingival
indices increased more in modified ridge lap
Pontic than sanitary Pontic at 6th week, 12th week
and 6th month follow up period in the present
study?0.

Regarding periodontal index, 13.3% and 40%
patients had shown to be normal periodontal tissue
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at 6th month observation in case of modified
ridge lap Pontic and sanitary Pontic respectively.
Talabani (2016) reported that 88.6% patients had
normal periodontal tissue in fixed partial denture
after one year. Nevertheless, he did not mention
type of Pontic design incorporated in his study 21.

In this study in case of modified ridge lap Pontic,
13.3% patients presented normal periodontal
tissue and 53.3% patients developed moderate
gingivitis at 6th week follow up. While in case of
sanitary Pontic 46.7%, patients presented normal
periodontal tissue and 13.3% patients developed
moderate gingivitis at 6th week follow up. There
is a general acceptance of high correlation
between gingivitis and periodontal diseases. In
case of modified ridge lap Pontic, 13.3% patients
showed initial periodontal pocket at 12th week
and 20 % patients showed the same at 6th month
observation. But in case of sanitary Pontic none
of the patient was found with pocket formation at
12th week and 6th month observation.
Periodontal indices showed  significant
differences at all follow up visits.

This study did not get any significant differences
in periodontal pocket depth index at 6th week.
Nevertheless, at 12th week and 6th month follow
up increased pocket depth observed in modified
ridge lap Pontic than sanitary Pontic. Regarding
periodontal pocket depth index, 53.3% patients
presented with grade 2 pocket depth in case of
modified ridge lap. On the other hand, in case of
sanitary Pontic 53.3% patients presented with
grade 1 pocket depth at 6th week follow up visit.
At 12th week 33.3% patients found in grade
3-pocket depth in case of modified ridge lap, but
in case of sanitary Pontic 6.7% patients found in
grade 3-pocket depth. At 6th month 13.3 %
patients developed grade 4-pocket depth in case
of modified ridge lap, while no patients found in
grade 4 pocket depth with sanitary Pontic. This
observation might be considered as an outcome of
increase food accumulation and gingival
inflammation.
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This result correlates with the study of Khan MMA
(2015) who found that 45% patients had grade 1
pocket depth at 6th week, 20% had grade 3 pocket
depth at 12th week and 10% had grade 4 pocket
depth at 6th month observation in case of modified
ridge lap Pontic”®.

According to Sinaidi (2014) and Sinha N. et al
(2017), the abutment teeth are to be more
vulnerable of increasing pocket depth than
non-abutment teeth. In this study, also pocket
depth of abutment increased in both groups of
patients from the baseline up to 6th month follow
up. However, at 12th week and 6th month follow
up period the grade of periodontal pocket depth
indices increased more in modified ridge lap
Pontic than sanitary Pontic ®7.

The present study did not get any significant
differences of root caries in between two groups of
Pontic at 6th week, 12th week and 6th month
follow up. Regarding root caries index, in case of
modified ridge lap Pontic 73.3% patients found
grade 1 and in case of sanitary Pontic 86.7%
patients found grade 1 at 6th week follow up. At
12th week and 6th month follow up period, grade 1
was predominant in both groups of Pontic. At 6th
month observation 26.7% patients developed grade
2 root caries and 13.3% developed grade 3 root
caries with modified ridge lap Pontic while 20%
patients found grade 2 root caries and only 6.7%
developed grade 3 root caries with sanitary Pontic

group.

The study conducted by Valderhaug et al. (1993)
showed that caries recorded in 3.3% of the
abutment tooth surfaces at the 5th year, 10.0% at
the 10th year and 12.0% at the 15th year
examination. However, they did not mention type
of Pontic design incorporated in their study. They
observed prevalence of caries might have
correlation with duration of the prosthesis '3
Talabani (2016) showed that 34.5% patients
developed carious lesion in the abutment *'. Dina et
al. (2013) detected root decay occur in the 18%
abutments in case of ridge lap Pontic. The above
studies conducted over a long observation period
where root caries detected. However, the present
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study period was relatively short to develop
significant root caries '".

In this study, patients instructed to follow the
brushing technique and to brush the teeth twice
after meal. Algabbaa LM and Rayyan MR (2018)
stated that gingival disease and periodontal
inflammation of fixed partial denture could
prevented by meticulous hygiene regime and
regular maintenance. However, differences in
ethnicity, lifestyle and other factors may influence
the maintenance oral hygiene .

Conclusion and Recommendation

Based on the obtained clinical findings of the
study it can be concluded that sanitary Pontic
provide better periodontal health and less adverse
effect on abutment teeth compared to modified
ridge lap Pontic of posterior three unit fixed
partial denture. Sanitary Pontic causes less
inflammation of gingiva than modified ridge lap
Pontic. Periodontal pocket depth was more to
measure in modified ridge lap Pontic. No
remarkable root caries detected in both groups of
Pontic.

Within the limitations of this study, recommended
that the clinician can use sanitary Pontic in
posterior fixed partial denture to maintain better
periodontal health. Additional study with large
sample size should done with long-term follow

up.
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Does irradiation affect the mechanical properties of dentine?
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Abstract

Background and purpose: Radiation therapy is widely used for head-and-neck cancer treatment. However, reports suggest
radiation affects oral hard tissues like enamel and dentine. Therefore, this study aimed to evaluate the effects of y-radiation
on the Hardness (H) and Elastic Modulus (E) of dentine. Methods: Ten sound third molars were randomly divided into two
experimental groups according to the variable- radiation exposure (no irradiation: Normal dentine; irradiation with 60-Gy
of y-radiation: Irradiated dentine). All teeth were sectioned longitudinally to prepare 1 mm thick dentine slices. One slice
from each tooth was selected, and the internal surface was sequentially finished and polished. After 24 hours of room
drying, the H and E of the samples were tested. Statistical analysis was done by Independent Samples t Test (a = 0.05).
Results: A significant difference in mean H (t-2.671 = 46, p = 0.01) and E (t-13.581 = 37.38, p <0.001) between normal
and y-ray irradiated dentine was observed. Both values were found to be significantly higher in normal dentine.
Conclusion: y-radiation at a dose of 60-Gy significantly reduces dentine’s Hardness and Elastic Modulus.

Key Words: Irradiation, Mechanical Property, Hardness, Elastic Modulus, Dentine.

Introduction

Radiotherapy is one of the effective methods of
cancer treatment. Therefore, radiation therapy is
widely used for head-and-neck cancer treatment.
However, despite advances in radiation
technology, radiotherapy in the targeted areas can
still adversely affect dentition.! Dental hard tissue
undergoes degeneration when exposed to 30-Gy
radiation. The damage worsens with an
accumulation of 60-Gy dose and a significant
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reduction in ultimate tensile strength and
microhardness.>® The irradiation dosage between
40 and 70-Gy is standard for the head and neck
region*. Therefore, preventing radiation-induced
damage to dental hard tissues like enamel and
dentin is impossible.

Dentine comprises an organic matrix, primarily of
Type I collagen and an inorganic phase made up
of carbonate-rich apatite crystal. However, these
components are not uniformly distributed in
dentine's microstructure, contributing to a
hypermineralized (~95 vol.%) peritubular dentine
(PTD), interposed to a less mineralized
collagen-rich (~30 vol.%) intertubular dentine
(ITD)’. PTD contributes only 10-20% of human
dentine®. Therefore, the mechanical characteristics
of human dentine mainly depend on the ITD
matrix’.

After radiation exposure, the crystal structures of
dental hard tissues change. Radiation also
demineralizes dentine's inorganic and organic
components, as shown by a decreasing
Calcium/Phosphorus ratio4. This alteration may
lead to a reduction in the surface hardness of the
substrate. Further, dentine is an intrinsically
hydrated tissue. Its mechanical properties are
affected by its hydration status8-10. Radiation
decreases the amount of salivationl1. Reduced
salivation could affect dentine's hydration status,
altering mechanical properties. An ultra
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microhardness tester can assess such alterations in
mechanical properties because the device allows
the simultaneous measurement of Hardness and
Elastic Modulus on small amounts of materials
based on indentations' load-displacement data'*'>,

The objective of this study was to evaluate the
effects of 60-Gy y-radiation on the Hardness and
Elastic Modulus of dentine. The null hypothesis
was that the irradiation would not affect the: 1)
Hardness (H) and 2) Elastic Modulus (E) of
dentine.

Materials and methods

This investigation followed the Declaration of
Helsinki of 1975, revised in 2013. Accordingly,
The institutional ethics committee approved the
study protocol. An overview of the study design is
shown in Figure 1.

Specimen preparation

Ten sound human third molar teeth were used for
this study. After the patient's informed consent,
the teeth were collected and stored in an aqueous
solution of 0.5% Chloramine- T at 4- C and
employed within three months of extractionl6.
The teeth were free from any signs of caries,
cracks, or fractures. The teeth were randomly
divided into two experimental groups according
to the variable- radiation exposure (no irradiation:
Normal dentine; irradiation with 60-Gy of
y-radiation: Irradiated dentine).

The Radiotherapy protocol consisted of a single
radiation dose of 60-Gy. Radiation therapy was
performed by a linear accelerator using 6 MV
X-rays, a dose rate of approximately 6-Gy/min
and a source-surface distance of 80 cm between
the irradiation cycles. Five molars were subjected
to 60-Gy of y-radiation. The teeth were stored in
distilled water during radiotherapy.

All teeth from both groups were then sectioned
longitudinally to prepare 1 mm thick dentine
slices by a low-speed diamond saw (IsoMet 1000,
Buehler, Lake Bluff, IL, USA). One slice from
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each tooth was selected, and the internal surface
was sequentially finished with no. 1000-, 1200-,
and 2000-grit SiC paper (Sankyo-Rikagaku Co.,
Saitama, Japan) under running water; and polished
with 3 and 1-um diamond pastes (DP-Paste,
Struers, Denmark). After every finishing and
polishing step, the specimens were cleaned in an
ultrasonic unit with distilled water for 3 mins.

H and E Tests

Pilot studies were done to establish the testing
parameters for the H and E tests of the dentine
slices. After 24 hours of room drying (22-24- C,
30% RH), the dentine slices were sequentially
fixed on glass slides (Matsunami Glass Ind. Ltd.,
Osaka, Japan) and tested with an ultra
microhardness tester (DUH-211, Shimadzu, Japan)
having a triangular pyramidal diamond indenter
with a tip angle of 115 and a radius 0.1 ym (Figure 1).

Intertubular dentin was targeted, and indentations
were performed at a constant speed of 0.2926
mN/s, with a 10 s holding at peak load. The
maximum loads employed were 5.04 mN. At least
a 10 pm distance between adjacent indentations
was maintained. Poisson's ratio was 0.30. Data
were discarded when a part of any indentation
included a dentinal tubule. H and E values were
obtained from the default software of the ultra
microhardness tester. Three H and E data from
each dentine slice were recorded.

Statistical analysis

The normality and homogeneity of H and E data
were tested using the Shapiro-Wilk and Levene's
tests. The data were then analyzed by Independent
Samples t-Test with the significance level set at
0.05. All statistical analyses were done using SPSS
25.0 for Windows (SPSS, Chicago, IL, USA).

Results

Independent Samples t Test revealed a significant
difference in mean H between normal and y-ray
irradiated dentine (t-2.671 =46, p=0.01).
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Table 1. Mean - Standard Deviation of Hardness
and Elastic Modulus of normal and 60-Gy
y-radiated dentine in MPa

Hardness (n = 15/group) Elastic Modulus (n = 15/group)

Normal dentine | Irradiated dentine | Normal dentine | Irradiated dentine

660 -50.82 614.4-67° 20725 - 12452 | 16713 - 738°

Different superscript lower-case letters indicate significant differences

[Independent Samples t Test; p - 0.05].

The mean H of normal dentine (660 - 50.8 MPa)
was significantly greater than that of irradiated
dentine (614.4 - 67 MPa). A significant difference
in mean E between normal and irradiated dentine
was also observed (t-13.581 = 37.38, p< 0.001).
The mean E of normal dentine (20725 - 1245
MPa) was significantly higher than that of
irradiated dentine (16713 - 738 MPa). The mean H
and E values of the tested irradiated and
nonirradiated human dentine are shown in Table 1.

Discussion

As dentine's mechanical properties mainly depend
on the ITD matrix7, we used ITD to determine
dentine's H and E.

An ultra microhardness tester can simultaneously
evaluate the H and E of a material by the Oliver
and Pharr method"’. Nevertheless, dentine's unique
moist characteristic challenges testing because the
ultra microhardness tester was designed for testing
dry samples. Our pilot studies helped to address
and overcome this drawback.

Marshall et al.18 reported that the hardness of
hydrated intertubular dentine (ITD) lie between
0.15 = 0.51 GPa. However, according to another
report, H values increased to 0.6 £ 0.7 GPa when
samples were tested in completely dry
conditions5. The H values observed in the present
study in 24-hour room-dried (22-24- C, 30% RH)
normal human dentine samples (~0.6 GPa) are
within this range. Upon drying, the collagenous
matrix of dentine collapses, compressing the loose
extrafibrillar mineral. This increases the rigidity of
dentine, leading to higher surface hardness'.
Previous studies reported that E values of ITD

range from 17.7 to 21.1 GPal8. The E values 20.5
Gpa observed in the present study are also within
this range.
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Figure 1: Schematic of specimen preparation and
test set-ups for determining the Hardness and
Elastic Modulus of Normal and Irradiated human
dentine.

Previous reports employing 60-Gy y-radiation on
dentine reported a significant decrease in ultimate
tensile strength?® and microhardness?®'. Similarly,
in the present study, irradiation reduced human
dentine's H significantly (p = 0.01). In addition,
we observed a significant decrease in dentine's E
(p < 0.001). Therefore, both null hypotheses have
to be rejected. The significant reduction of H and
E of irradiated dentine might have resulted from
combined effects of altered type I collagen
structure and decreased protein/mineral ratio*!,
fissure formation and obliterated tubules®.

Oyen ML reported that in the case of mineralized
tissues, E also increases with the increase of H*.
In an indentation technique, H measures the
material's resistance to deformation by surface
indentation. On the other hand, E is the ratio of
stress to strain when deformation is totally elastic.
However, in the case of mineralized tissues, the
contributions from elastic and plastic deformation
can be similar. Therefore, H is directly dependent
on E, meaning an increase or decrease in E
contributes to a rise or fall of H. Angker et al.
found similar results when they examined carious
primary dentine?*. Chang et al.”® and Zysset et al.*
reported similar findings with alveolar bone and
femur.
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The mechanical properties of dentine can affect
the bonding outcome of a restoration.?’” The
significant changes in dentine's H and E reported
in the present study might influence the selection
of dental materials. In addition, they may help to
prevent radiation-related caries in root dentine.
Based on our observations, it could be
extrapolated that restorative treatments can be
performed using adhesive procedures in irradiated
dentine. Still, it is preferable to complete the
restorations before the irradiation protocol to
guarantee better adhesive properties for
restoration.

Conclusion

Within the limitations of the present study, we
conclude that y-radiation at a dose of 60-Gy
significantly reduces human dentine's Hardness
and Elastic Modulus.
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Case report

Nonsurgical endodontic retreatment of an incisor with a large periapical lesion:

management of an endodontic failure case
N Jahan', AMG Muktadir?, A Tabassum?, S Shila*, AAY Khan’, AFMA Chowdhury®

Abstract

Periapical lesions and subsequent external root resorption are pathological conditions that can lead to tooth loss if not
treated properly. The presented case reflects a more conservative retreatment of a large periapical lesion, avoiding surgical
procedures in an endodontically treated maxillary incisor. In this retreatment case, pure calcium hydroxide was used as an
intracanal medicament after adequate biomechanical preparation. The patient was recalled at regular intervals. Multiple
visits provided the opportunity for repeated intracanal medication. Clinically, the teeth became symptom-free within 3 weeks.
Complete resolution of the periapical lesion with bone regeneration was observed within 14 months of treatment initiation.

Key Words: Endodontic Failure, Periapical Lesion, Nonsurgical Retreatment, Re-root Canal Treatment, Calcium Hydroxide.

Introduction

Endodontic treatment procedures have improved
tremendously, showing remarkable promise in
nonsurgical management of failure cases. The
leading causes of endodontic treatment failure are
microleakage, incomplete cleaning and obturation,
retreatment, the complex anatomy of the tooth,
and occlusal trauma'®. Bacterial colonization in
root canals generally plays a vital role in the
pathogenesis of periapical lesions’. This may
progress into external resorption of the root and
subsequent tooth loss.
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Teeth with inadequate root canal obturation and
asymptomatic periapical lesions usually harbour
obligate anaerobic microorganisms despite sound
coronal restorations®’. These microorganisms may
induce the periapical lesions”!°, characterized by
bone resorption, followed by substitution by
granulomatous tissue and a dense collection of
polymorphonuclear leukocytes. Less commonly,
there is an epithelial plug at the apical foramen to
block the penetration of microorganisms into the
extra-radicular tissues. Only a limited number of
endodontic pathogens can penetrate these barriers.
However, microbial products and toxins can
penetrate these barriers to initiate and establish
periradicular pathosis. Periapical radiolucencies
are these lesions' most frequent clinical signs''.

The endodontic treatment of teeth with periapical
lesions varies according to the lesion size and the
root resorption severity if present'>. Most
periapical lesions heal after meticulous
nonsurgical endodontic treatments'’>. When the
initial root canal treatment fails to promote
healing, the treatment options to save the tooth
include nonsurgical endodontic retreatment with
or without apical surgery, intentional replantation,
transplantation, and extraction followed by an
implant'*, If the tooth is restorable, nonsurgical
treatment is usually preferred because the
procedure is less invasive than surgical
endodontics, replantation, transplantation and
extraction and replacement with implant'.
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Therefore, in the presented case, we opted for a
nonsurgical approach to manage an endodontic
treatment failure in a maxillary incisor tooth with
a large periapical lesion.

Case report

A 37-year-old woman with a noncontributory
medical and allergic history was referred to the
Department of Conservative Dentistry &
Endodontics, Sapporo Dental College & Hospital,
to treat her maxillary right central incisor (tooth #
11) associated with localized pain and discharging
sinus. The patient had a history of endodontic
treatments followed by porcelain fused metal
crowns on the maxillary left central incisor (tooth
# 21), maxillary right central incisor (tooth # 11),
and maxillary right lateral incisor (tooth # 12) due
to severe attrition. The crowns were joined
together. The treatments were done 4 years back.

The patient was moderately built and nourished
and was afebrile during examination. Intraoral
examination revealed pain on percussion present
on teeth # 11, 12, and 21. Buccal and palatal
marginal gingiva adjacent to the porcelain fused
metal joint crowns on teeth # 11, 12, and 21 were
inflamed.

The patient reported to our outpatient department
with an intraoral periapical radiograph (Fig. 1 A),
which revealed inadequate obturation on teeth #
11, 12, and 21. A large, oval-shaped periapical
radiolucency was associated with tooth # 11. A
small periapical radiolucency was associated with
tooth # 21 (Fig. 1 A). Based on the patient's
complaints, clinical examination, and radiological
findings, our diagnoses were endodontic treatment
failure due to inadequate obturation with chronic
periapical abscess in tooth # 11, inadequate
obturation with chronic periapical periodontitis in
tooth # 21 and inadequate obturation in tooth # 12.

The treatment procedures were explained to the
patient that the retreatment procedure would be
continued without removing the porcelain crown
for aesthetic purposes. The patient was further
informed that periapical surgery might be
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necessary if the nonsurgical retreatment procedure
fails. The patient consented to the treatment plan.

At this initial appointment, access to teeth # 11,
12, and 21 root canals was established by
preparing access cavities through the porcelain
fused to metal crowns and removing Gutta Percha
using Gutta Percha Solvent (NEOSOL/orikam,
India) and Hedstrom Files (M access/Dentsply
Sirona, Switzerland). The periapical lesion around
the apex of tooth # 11 was measured at 7.5 x 6.8
mm (Fig. 1 B). Cotton rolls and a saliva ejector
were used for isolation. A thin, purulent discharge
from the canal of tooth # 11 was noticed. The
canals of teeth # 11, 12, and 21 were then gently
irrigated with Normal saline (Normal/The ACME
Laboratories Ltd. Dhaka, Bangladesh). Cotton
pellets were placed within the pulp chambers, the
access cavities were kept open, and the patient
was discharged with the advice of warm saline
gurgling as frequently as possible over the next 48
hours. A 3rd generation of Cephalosporin
(Cefixime 400 mg, 12 hourly for seven days) was
also prescribed to aid in periradicular microbial
control associated with analgesic (Ibuprofen 400
mg, twice daily as necessary), and antiulcerant
(Omeprazol 20 mg twice daily to be used with the
analgesic). The materials and instruments used for
the re-root canal treatment are listed in Table 1
and Table 2.

Table 1. Materials used for re-root canal
treatment

Material Name/Manufacturer

Gutta PerchaSolvent| NEOSOL/orikam, India

Lubricating Agent | Glyde File Prep/Dentsply, USA

Normal/The ACME Laboratories
Ltd. Dhaka, Bangladesh

Normal Saline

Paper Point (4%) Absorbent Paper Points/DiaDent,

Korea

Pure Calcium
Hydroxide Powder

CalciunHydroxide/Deepti Dental
Products, Ratnagiri, India

Zinc Oxide Cement | e-Temp/DiaDent, Korea

Calcium Hydroxide
Sealer

Sealapex/SybronEndo, Glendora,
USA

Gutta Percha Points | Guttapercha Points/DiaDent,

Korea
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Table 2. Instruments used for re-root canal
treatment

Instrument Name/Manufacturer

Hedstrom File M access/Dentsply Sirona, Switzerland

Kerr File M access/Dentsply Sirona, Switzerland

Endodontic Rotary File V-taper Gold/FANTA, China

Lentulospiral Paste Fillers | PASTE CARRIERS/ Mani, Japan

Fig. 1 A - F. Re-root canal treatment of failed
endodontically treated teeth # 11, 12, and 21,
follow-ups, and final restorations. A, Pre-operative
intraoral periapical view showing a large
oval-shaped radiolucency around the apex of tooth
# 11 and a small radiolucency around the apex of
tooth # 21; B, Establishing the access to the root
canals and removal of the gutta percha obturating
material from # 11, 12, and 21. The periapical
lesion around the apex of tooth # 11 is measured at
7.5 x 6.8 mm; C, Working length determination;
D, Obturation with Gutta Percha; E, 13 and
half-months-follow-up showing bone regeneration
and complete periapical healing; F, Removal of
the faulty indirect restorations for restoration
correction.

—
$.

Fig. 2. Insertion of corrected porcelain fused to
metal crowns on teeth # 11, 12, 21
24

On the next visit, pain on percussion persisted in
teeth # 11, 12, and 21. The buccal and palatal
marginal gingiva adjacent to the porcelain fused
metal joint crowns on teeth # 11, 12, and 21
remained inflamed. Working length was
determined by the # 40 Hedstrom File in tooth #
11 (18.5 mm), # 20 Hedstrom File in tooth # 12
(18 mm), and # 40 Kerr File (M access/Dentsply
Sirona, Switzerland) in tooth # 21 (19 mm) (Fig. 1
C). Periodontal thickening became apparent in
intraoral periapical views taken by the
Radiovisiography technique in teeth # 11, 12, and
21 (Fig. 1 B - C), probably resulting from the
faulty margins of porcelain fused metal joint
crowns. After establishing working length, the
canals were instrumented up to the apical size 55
in tooth # 11 and 21 and apical size 40 in tooth #
12 with Hedstrom Files. Normal saline was used
as an irrigating solution. Then, cotton pellets were
placed within the pulp chamber. The cavities were
kept open again, and the patient was discharged
with the advice of warm saline gurgling frequently
over the next 48 hours.

After 48 hours, there was very mild pain on
percussion in teeth # 11, 12, and 21. Buccal and
palatal gingiva remained inflamed. Therefore, we
performed scaling of the upper anterior region.
Subsequently, biomechanical preparation was
done using 4% Endodontic Rotary Files (V-taper
Gold/FANTA, China) until dry dentine was
observed. Glyde File Prep/Dentsply, USA, was
used as a lubricating agent, and normal saline was
used as an irrigating solution. The canals were
dried with the help of sterile paper points
(Absorbent Paper Points/DiaDent, Korea). Pure
calcium hydroxide powder (Calcium
Hydroxide/Deepti Dental products, Ratnagiri,
India) was mixed with normal saline to be used as
an intracanal medicament and placed in the canals
with Lentulospiral Paste Fillers (PASTE
CARRIERS/Mani, Japan). After applying cotton
pellets in the pulp chambers, temporary
restorations were placed (E-temp/DiaDent,
Korea). The patient was discharged with the
advice of meticulous oral hygiene maintenance
associated with warm saline gurgling as frequently
as possible over the next 7 days.
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advice of meticulous oral hygiene maintenance
associated with warm saline gurgling as frequently
as possible over the next 7 days.

After one week, only mild discomfort was felt on
percussion in tooth # 11. The buccal and palatal
gingiva appeared normal. Copious irrigation was
done with normal saline. Calcium hydroxide paste
was placed after drying the canals. After applying
cotton pellets in the pulp chambers, temporary
restorations were placed. The patient was asked to
visit after 7 days.

On the next visit, the teeth were found
asymptomatic. The discharging sinus on tooth #
11 disappeared. The root canals were found dry.
The canals were obturated after thorough
irrigation, cleaning, and drying with sterile paper
points. Obturation was done with thermoplastic
Gutta Percha Point (Gutta-percha Points/DiaDent,
Korea) used as filler and calcium hydroxide
(Sealapex/SybronEndo, Glendora, USA) used as a
sealer (Fig. 1 D). The patient was advised to
revisit the hospital after 1 week.

On the next visit, the patient had no complaints.
Radiographically, the apical radiolucency was
more or less the same size. The patient was
discharged with oral hygiene instructions. The
next visit was scheduled after 1 month.

After one month, the teeth appeared normal
clinically. However, the apical radiolucency was
more or less the same size. The next visit was
scheduled after 3 months. However, the patient
came after 12 months for a follow-up visit. The
patient had no complaints. The teeth appeared
normal clinically. Radiographically, complete
periapical healing was observed with bone
regeneration (Fig. 1 E - F). Mild gingival
inflammation was observed adjacent to the
porcelain fused metal joint crowns. Therefore, the
crowns were removed, and scaling was performed
in the upper anterior region. The patient was
instructed on meticulous oral hygiene maintenance
for one week. After one week, there was no
gingival inflammation, and periodontal condition
also improved. Therefore, impressions were taken,
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and new, corrected porcelain fused metal crowns
were constructed and fixed on teeth # 11, 12, and
21 (Fig. 1 F and Fig. 2).

Discussion

Nonsurgical endodontic treatment with proper
infection control can promote the healing of large
lesions!®. In such circumstances, the outcome of
apical surgery is less consistent than nonsurgical
treatment. A review revealed that the chance of
teeth with apical periodontitis to completely heal
after initial treatment or retreatment is 74 - 86%,
and their probability to be functional over time is
91 - 97%. On the contrary, the chance of teeth
with apical periodontitis completely healing after
apical surgery is 37 - 85%, and their probability of
being functional over time is 86 - 92%".
Considering the favourable outcome, nonsurgical
endodontic therapy is justified. Therefore, it
should be attempted when an excellent restorative
and periodontal prognosis is projected. Hence, we
chose nonsurgical endodontic treatment in the case
reported.

The teeth were previously endodontically treated
in the presented case but showed signs of
periapical inflammation. The causes of endodontic
treatment failure may include lack of proper tooth
isolation, inadequate cleaning, shaping and
irrigation, and incomplete obturation'®. Bacteria,
tissue debris, and other irritants not removed
during cleaning and shaping constitute a potential
source of irritation to periapical tissues and
hamper healing, leading to chronic periapical
lesions and endodontic failure'.

Periapical inflammation may result in radicular
external resorption. The severity of resorption is
proportional to the duration of the periapical
inflammation. Histological studies show that the
external resorption of cementum and dentine is
due to the activity of granulation tissue in the area
of chronic inflammatory process?’. Therefore,
complete chemo-mechanical preparation is
essential in root canal disinfection. However, the
complete elimination of bacteria is difficult to
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accomplish. The intracanal medicament may help
to eliminate surviving bacteria when placed
between appointments®!. Calcium hydroxide has
been widely used as an intracanal medicament for
retreatment of failed cases?. In the presented case,
we considered scheduling multiple appointments
for the treatment process to benefit from repeated
intracanal medication and irrigation to aid in canal
disinfection.

Calcium hydroxide has been recommended as an
intracanal medicament because of its antibacterial,
anti-resorptive, and tissue-dissolving properties®.
It has two main bioactive mechanisms: killing
bacteria in inaccessible areas of the root canal
system and healing periapical lesions®*. Since
calcium hydroxide has an alkaline pH, it actively
influences the local environment around a
resorptive area by reducing osteoclast activity and
stimulating repair. The diffusion of hydroxyl ions
released by calcium hydroxide through the
dentinal tubules that directly communicate with
periodontal ligament space would increase the pH
of periodontal ligament space from 6.0 to 7.4-9.6
2325 In this case, we observed that acute symptoms
subsided following proper cleaning, shaping, and
irrigation, followed by repeated application of
calcium hydroxide as an intracanal medicament.

Endodontic therapy's success depends on various
factors, including proper isolation, shaping and
cleaning, irrigation, and complete obturation®.
Regarding irrigation, sodium hypochlorite is
known to aid in achieving the sterility of the
canals*’. However, as we did not use a rubber dam,
sodium hypochlorite was not used to irrigate canals
in the presented case. Fortunately, in our case, the
flashing action of the normal saline irrigation,
together with the use of calcium hydroxide as an
intracanal medicament on multiple visits, proved
enough for the disinfection of the canals, leading to
the complete resolution of the periapical lesions
after obturation within 14 months following
treatment initiation (Fig. 1 E- F).
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Cvek?®® reported a 96% success rate utilizing
calcium hydroxide as an intracanal medicament
and gutta-percha for obturation. Total removal of a
resorption granuloma, calcium hydroxide
treatment, and adequate root canal sealing are
paramount for long-term endodontic success.
Calcium hydroxide as a sealer also has
antimicrobial and periapical healing properties®.
Therefore, in the reported case, we used calcium
hydroxide sealer to benefit from the
abovementioned properties.

For assessing periapical healing and endodontic
treatment success, at least a 6-month®® to
12-month?' period after root canal treatment
should be considered. Nonetheless, complete
healing of the periapical lesions might take up to
four years in some cases, while signs of initiated
but incomplete healing can be visible in most
healing roots after 1 year®'. In the presented case,
complete periapical recovery was achieved with
bone regeneration within 14 months of treatment
initiation (Fig. 1 E —F).

Conclusion

In the reported endodontic treatment failure case,
nonsurgical re-endodontic treatment with repeated
calcium hydroxide intracanal medication has been
proven sufficient for the induction of complete
periapical healing with regeneration of bone.
Calcium hydroxide sealer might have also
contributed to the outcomes. After almost 14
months of treatment initiation, the teeth showed
remarkable  clinical ~and  radiographical
improvements.
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Case Report

Management of Amelogenesis Imperfacta- A case Report
A Siddika', AA Mahmud?, M Hossain?

Abstract

Background: Any divergence from the normal enamel formation leads to amelogenesis imperfecta which is a hereditary
condition and resulted in sensitivity, loss of esthetics and impaired function. Rehabilitation of patient with amelogenesis
imperfecta is greater challenge to the clinician. Case presentation: Based on clinical and radiological examination and
Sfamily history, the presented case was diagnosed as hypoplastic smooth autosomal dominant type amelogenesis imperfecta.
The treatment plan included patient motivation for the treatment and maintenance of oral hygiene, endodontic treatments of
several teeth, onlay denture for correction of occlusion, vertical height of occlusion, mandibular deviation, and midline
shifting, full veneer crown, fixed partial denture and direct composite veneer on anterior teeth to restore function and
aesthetics. This treatment plan involved conservative dentistry and endodontic, and prosthodontics department. Conclusion:
Amelogenesis imperfacta requires utmost care, evaluation, perfect treatment planning. Multidisciplinary treatment approach
is essential for a better and successful treatment of Al. Patient education and patient co-operation are the basic requirements
of a successful and desirable treatment plan.

Key Words: Amelogenesis imperfecta, Hypoplastic enamel, Autosomal dominant, Rehabilitation, Multidisciplinary treatment

approach.

Introduction

Enamel is the hardest part of the human body. In
enamel formation, the protein structure of the
enamel interacts with calcium phosphate minerals,
creating elongated, parallel, and bundled apatite
crystals that exhibit the greatest harness'. Any
divergence from the normal enamel formation
leads to amelogenesis imperfecta (Al) which can
be manifested in the oral cavity.

Amelogenesis imperfecta (Al) was first reported
in 1890 and was not considered a clinical entity
distinct from dentinogenesis imperfecta until
19382 Al is a term used to describe a group of
hereditary conditions that have an effect on the
structure and appearance of dental enamel, often
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in conjunction with changes in other intra-oral
and/or extra-oral tissue, in both primary and
secondary dentition. The term amelogenesis
imperfecta is also used to describe enamel
phenotypes in other syndromes®.

Al can be classified in different ways. According
to the mode of inheritance, according to
molecular basis, according to the biochemical
outcome, according to phenotype (type
I-hypoplastic, type II- hypomaturation, type III-
hypocalcified, type IV- hypomaturation
hypoplastic with taurodontism)*. Type I is
characterized by a hypoplastic structure with
reduced enamel thickness, rough surface, and
various extensions of defects. Type II shows
mottled and softer enamel and chipping of the
enamel from the dentin. Type III shows normal
enamel thickness at the time of eruption but the
enamel rapidly wears down. Type IV manifests
as a mixed appearance of hypoplastic-
hypomaturation combined with taurodontism®.

Case report

A 15-year-old male patient reported to the
diagnosis department of Sapporo Dental College
Hospital, Uttara, Dhaka with chief complaints of
yellowish discoloration and broken back teeth
with sensitivity.
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He could not chew food properly. His father gave
a history of yellowish discoloration of deciduous
teeth. He has no comorbidity. His father and two
siblings presented with similar discoloration of
teeth. His past dental history disclosed that he
underwent filling on his few back teeth, root canal
treatment of one of the back teeth due to decay and
sensitivity, and extraction of another back tooth
due to broken. The patient was referred to the
Department of Conservative Dentistry and
Endodontics and the Department of Prosthodontics
for treatment and rehabilitation.

Extra-oral examination disclosed normal mouth
opening, no temporomandibular joint problems,
mandibular deviation to the right side, and class iii
skeletal pattern. On intraoral examination, the
Patient had permanent dentitions with missing 24
and congenitally missing 15,25. All teeth showed
yellowish-brown discoloration. All remaining
posterior teeth showed attrition. Caries was present
on 12,22,27. Broken and attrited fillings were
present on 14,16,17,26,34,36,37,44,45,46,47. The
consistency of enamel in anterior teeth was hard
and chipping of enamel was not present. The
occlusal plane was uneven due to worn-down
posterior teeth. The lower midline shifted to the
right with mandibular deviation. Cross-bite was
present in the anterior segment and right posterior
segment. The vertical height of occlusion was
decreased. The periodontal examination revealed
normal healthy gingiva with no abnormalities
(Figure 1,2,3).

Radiographic  investigations included an
orthopantomogram (OPG) and full-mouth intraoral
periapical (IOPA) radiographs. The OPG showed
the presence of all unerupted mandibular third
molars and the absence of maxillary 3rd molars, as
well as aseemingly normal pattern and timing of
eruption of teeth [Figure 4]. Root canal treatment
was found on 36. Examination of the IOPA
radiographs revealed a normal pulp chamber and
root canal spaces with no signs of obliteration.

Based on clinical and radiological examination and
family history, it was diagnosed as hypoplastic
smooth autosomal dominant type amelogenesis
imperfecta. Based on the arrival diagnosis, a full
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mouth  rehabilitation was  planned. A
well-formulated treatment plan involving
conservative dentistry and endodontic, and

prosthodontics department was charted out to
furnish a functional occlusion with good esthetics
and further prevent tooth loss. The entire treatment
plan was explained to the patient and informed
consent was obtained. The initial phase of the
treatment consisted of endodontic therapy.

Treatment protocol:

Objectives of treatment-

a Prevention of further destruction of posterior
teeth as well as restoration of function.

@ Correction of mandibular deviation, midline
shifting, and decreased vertical height

occurred due to posterior teeth attrition.
Improvement of aesthetics.
Treatment plan-

Patient motivation for the treatment and
maintenance of oral hygiene,

Endodontic treatments of # 14,16,17,26,27,
34,35,36,37,44,45,46,47

Onlay denture for correction of occlusion,
vertical height of occlusion, mandibular
deviation, and midline shifting

Full veneer crown on # 14,16,17,34,35,36,
37,44,45,46,47

Fixed partial denture to replace 24. Retainer on
abutment #23,

Direct composite veneer on anterior teeth.

Periodic follow-ups at 6 months, 1- and 2-year
intervals followed by augmentation of oral
hygiene measures.

Endodontic treatment was performed under local
anesthesia. The working lengths for all teeth were
obtained using hand K files and confirmed by
diagnostic x-ray (RVG). Cleaning and shaping of
all the canals were performed with hand K files
and Protaper rotary files under copious irrigation
with 3% sodium hypochlorite and Normal saline.
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Figure 6- Oulay dentire i
corrected occlusion

Figure 7- Corrected occlusion
after & months wearing anlay
denture

Figure 8-
Precperative

Figure 9-
Postoperative

Figure 4: Preoperative OPG
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EDTA was used as a chelating agent. Retreatment
was performed with respect to # 26. Calcium
hydroxide was used as intracanal medicament. All
the access cavities were given temporary seal
dressing with a cotton pellet and temporary filling
material. All the obturation was completed using
gutta-percha cones with non-eugenol, calcium
hydroxide polymeric root canal sealer.
Post-endodontic restoration of #14,16,17,26,27,34,
35,36,37,44,45,46,47 with light-cured composite
resin (Figure 5).

An onlay denture was given to the patients at
increased vertical height with a corrected midline
position of teeth (Figure 6). After six months, the
patient had a corrected occlusion (Figure 7)
Porcelain fused to metal crowns were fabricated
on # 14,16,17,34,35,36,37,44,45,46,47 and a fixed
partial denture to replace 24. Teeth preparation
was done with the appropriate cutting instruments.
After fluid control and gingival retraction with a
retraction cord, impressions were made by
condensation silicone impression material.
Provisional restorations were cemented in
increased occlusal height and corrected occlusion.
Evaluation of prosthesis was done for adequate
proximal contact, marginal integrity, stability, and
occlusion. All prostheses were cemented with
glass ionomer cement. The direct veneer was done
on #11,12,21,22,31,32,41,42 with light-cured
composite resin.

Discussion

Enamel hypoplasia, hypomineralization
(hypomaturation and hypocalcification), or a
mixed phenotype are the most common clinical
signs in amelogenesis imperfecta (AI). The
characteristics of AI can be transferred by
autosomal-dominant, autosomal recessive mode,
and X-linked inheritance. This presented case was
hypoplastic autosomal dominant type Als. As the
patient had a history of similar discoloration of one
of his parents and siblings, the patient was
diagnosed as autosomal dominant. The prevalence
of various types of Al is known to differ between
different populations. A study conducted in
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Sweden revealed that a major percentage of cases
were  inherited as  autosomal-dominant.
Conversely, a study conducted in the Middle East
revealed that the most common type of Al was
autosomal recessive®.

A few genes such as amelogenin, enamelin,
ameloblastin, amelotin, KLK4, MMP-20 etc. have
been indicated as candidate genes for AI”''. The
enamelin (ENAM) gene is a tooth-specific gene
found at high level in the enamel organ, and, at a
low level, in odontoblasts. The ENAM gene has
been mapped within this location by radiation
hybrid analysis and fluorescent in situ
hybridization in autosomal dominant cases. So,
this gen was considered a candidate gene for
autosomal dominant type of AI®.

Mottling, opaque white-brownish yellow
discoloration, highly brittle enamel was found in
the hypomaturation type AI. Radiographically it
was shown that the density of enamel is identical
to dentin. Pigmented, softened, and loosened
enamel was found in hypocalcification type Al
Radiographic analysis of this defect shows normal
enamel thickness, but reduced density which is
less than that of the dentin.

The normal enamel maturation but reduced
thickness of enamel was found radiographically in
the hypoplastic type AI'%. This presented case was
diagnosed as hypoplastic type Al which also
showed same feature of radiographic finding.
Dentinal sensitivity, loss of vertical dimension,
and esthetics were the common clinical features
found in AI cases. Treatment planning in Al
involved a comprehensive diagnosis and treatment
using an interdisciplinary approach of periodontal,
endodontic, prosthodontic and restorative
treatment.”® A review literature concluded that the
treatment plan for AI should be aimed at
protecting the entire stomatognathic system and
restoration of hard tissues.The final treatment
modality till date still revolves around either full
coverage restorations or, more of adhesive
restorations ',
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Several authors suggested the porcelain fused to
metal restorations as the treatment modality for Al
patients. With the increasing need for better
esthetics and ability of bonding to dentin,
porcelain fused to metal crowns has been well
acceptable by the practitioners to restore the form
and function to a satisfactory level'*!®. In this
present report, porcelain fused to metal crown and
light cured composite resin was used to increase
vertical height of occlusion, prevent further
destruction of posterior teeth, restore function, and
improve aesthetics.

During treatment planning several various factors
were taken into consideration, such as age of the
patient, oral hygiene status, quality of life, internal
anatomy of teeth, remaining tooth structure,
Occlusion, temporomandibular joint, endodontic
consideration etc. The treatment modalities may
vary with the different factors and aim of
treatment.

Conclusion

Rehabilitation and prevention of further damage of
the patient with amelogenesis imperfecta is a
challenge to the clinician. It requires utmost care,
evaluation, perfect treatment planning.
Multidisciplinary treatment approach is essential
for a better and successful treatment of Al. Patient
education and patient co-operation are the basic
requirements of a successful and desirable
treatment plan.
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