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Abstract:
Background:The lack of posterior abutments is the major problem in Kennedy class I removable
prosthesis because of lack of partial denture retention and stability .Short implants can be used in case
of alveolar bone heights less than 10mm, the focused question is In partially edentulous patients
presenting severe resorption of the posterior region of the jaws, can topical application of melatonin
improve short implant success rate? Methodology: Eight partially edentulous patients with
mandibular posterior bilaterally free end saddle (Kennedy class I) were recruited to participate in this
study, The study was a split-mouth study. Each patient served as his own control (served into 2
groups), the study side (topical application of melatonin in the molar area implant side), and the
control side (no melatonin in the other implant side of the same patients at the molar area). Direct
digital periapical sensors were used for assessing bone volumetric changes (bone height and bone
density), this record were done 3 months, 6 months and 1 year from the baseline. Result: result
revealed that there was insignificant difference between Group I & II regarding bone density & height
in all follow up periods as (P-value > 0.05) Conclusion: According this clinical study, Melatonin
effect on increasing bone implant contact and bone density and bone height is unclear. further clinical
study on human is necessary to know the effect of melatonin on the bone volumetric changes
Keywords: Melatonin, Removable denture, Short implant

Introduction:
The lack of posterior abutments is the
major problem in Kennedy class I removable
prosthesis, consequently there is lack of
partial denture retention and stability and
there is a tendency of the removable
prosthesis to rotate during function, which is
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also due to the different degree of
compressibility
nature
of
supporting
structures, which is viscoelastic behavior of
the mucosa and periodontal ligament of the
natural tooth (Grasso 1991). All of these
complications lead to patient discomfort and
dissatisfaction ( Freitas etal ,2012)
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The use of mandibular free-end RPD with
posterior implant as abutments is considered
as an alternative treatment for the partially
edentulous cases (Sato etal .2013). Many
authors reported that the use of dental implant
reduce prosthesis movement and keeps the
removable denture more stable.
The presence of a last distal implant with
resilient attachment converts Kennedy class I
or II to a Kennedy class III RPD and
maintains posterior bone. (Wismeijer and
tawse , 2013)

implant success and durability of the
implants.
Furthermore studies documented that
Melatonin was an efficient biomimetic
agent (Rostom, et al. 2016). Melatonin
hormone functions act as as an antioxidant
and an anti-inflammatory agent. It reduce
the process of bone resorption through
reducing the osteoclast , also It can
synthesis type I collagen fibers, antioxidant
scavenging and detoxifying free radicals
(Gomez et al.2010 and El-Daym et al,2014)

On the other hand, after a long period of time
after tooth extraction, residual bone resorption
occurs as disuse atrophy, the deficient bone
height makes regular sized implant placement
difficult. If bone height is less than 10 mm,
implant supported prostheses are considered at
a higher risk of failure. (Chiapasco etal ,2004)

Thus, the aim of this study was to answer
the focused question “In partially
edentulous patients presenting severe
resorption of the posterior region of the
jaws, can topical application of melatonin
improve short implant success rate?

Invasive surgical techniques can be used to
solve the problem of deficient residual
alveolar ridge height, such as vertical bone
augmentation or inferior nerve lateralization,
in order to allow placement of longer
implants. These techniques are associated with
postsurgical
complications,
expensive
sensitive technique, and require long periods
of rehabilitation time (Fontana etal ,2008)

Methodology
According to sample size calculation with
Fisher Exact test (the normal distribution of
these parameters), eight partially edentulous
patients , mandibular posterior bilaterally
free end saddle (Kennedy class I) were
recruited from the outpatient clinic of the
department of Prosthodontics, Faculty of
Oral and Dental Medicine, Cairo
University, to participate in this study. The
patient’s age were 45 to 65 year old

Short implants have been introduced several
years ago, many literature citations proved
that it could provide a successful restoration, it
can be used in case of alveolar bone heights
less than 10mm. According to some authors
a short implant is an implant with a length of 7
mm to 10mm. Using short implants is a non
aggressive technique, cheap and simple
instead of the invasive surgical techniques.
(Felice, Cannizzaro, Barausse, Pistilli, &
Esposito, 2014)

Patients were selected according to the
following inclusion criteria. The inclusion
criteria were, medically free patient from
any systemic diseases that might affect bone
quality, sufficient posterior inter arch space,
good posterior alveolar ridge bone quality,
posterior bone height less than 10 mm,
normal maxilla mandibular relationship
(Class I Angle classification), absence of
para functions and absence of TMJ pathosis.

Numerous studies have stated that short
implants had higher failure rates than long
implants because of the small surface area
and others focused on the long term success
rate of short implants (Kotsovilis et al.
2009). Recently many biomimetic agents
have been introduced to induce bone
formation to increase bone density and
bone-implant contact which could improve
osseointegration and may increase rate of

Cone beam CTs were taken to measure the
amount of bone to receive 2 submerged short
implants 1 , one implant at each side of the
lower arch of 3.7mm diameter and 7mm
length.
Mouth preparation and metallic
1
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removable partial denture was construction,
surgical template was prefabricated for
inserting the implants. The study was a splitmouth study. Each patient served as his own
control (served into 2 groups), the study side
(topical application of melatonin in the molar
area implant side), and the control side (no
melatonin in the other implant side of the
same patients at the molar area).
The standard implant placement protocol as
recommended by the manufacturer was
followed. After finishing implant drilling,
short implant 7mm length was installed in the
implant bed in one side, before placement of
the short implant in the other side, Melatonin2
3 mg was mixed with one drop of saline and
injected in the osteotomy and then the implant
was directly inserted into the prepared site
without touching any surface. The implant is
threaded until it's flushed with the bone, the
tightening torque was 25 Ncm then the flap
was sutured

Fig (2) bone volumetric change assessment

Bone density was measured, where three lines
were drawn parallel to the mesial and distal
implant surfaces. The first line extended from
the first thread of the implant to the implant
apex passing parallel to the implant flutes and
perpendicular to the implant apex. The second
line was one millimeter apart, equal, and
parallel to the first line. The same procedure
was repeated for the third line. Bone density
along each of the three lines was recorded,
and then the mean value of the three readings
was calculated for each surface. The mean
values of the mesial and distal bone density.
Bone height was measured from the crest of
the ridge till the implant apex.

After 3 months second stage surgery was
done, the metal caps inserted over the ball
attachment, auto-polymerized acrylic resin
used for metal cap pick up, a rubber dam
placed around the ball attachment for block
out, and the patient was asked to occlude in
centric relation .fig(1)
After complete polymerization of the acrylic
resin, the denture was removed and examined.
The occlusion was checked.
Direct digital periapical sensors were used for
assessing bone volumetric changes (bone
height and bone density), this record were
done 3 months, 6 months and 1 year from the
baseline (fig2)

Every patient have its film holder and acrylic
bite stent for periapical radiograph
standardization. Statistical measurements were
taken for bone density & bone height of both
groups, mean and standard deviation were
calculated. ANOVA was performed to
compare between different follow up periods
in each group regarding density & height

Fig (1) metal housing in the fitting surface of
the partial denture
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Fig (3) panoramic view to
short implants with the
metallic partial denture

After 3 months follow up, there was a
decrease in bone height with percentage of
change (-2.8 ± 1.1) & (-4.14 ± 1.7) for group I
& II respectively. After six months follow up,
there was a more decrease in bone height
calculated from the three months by (-2.9 ±
1.1), (-1.9 ± 0.9) for group I & II respectively.
Finally, after 12 months there was also a
decrease in bone height by (-6.06 ± 1.2), (-6.6
± 1.8) for group I & II respectively as
presented in table (1) figure (4).
One way analysis of variance (ANOVA) was
performed to compare between different
follow up periods in each group regarding
density & height that revealed significant
difference (P < 0.05) regarding Group I & II
density while revealed insignificant difference
(P>0.05) in group I & II height, ANOVA test
was followed by tukey’s post Hok test for
multiple comparisons which revealed
significant difference (P<0.05) in means with
different superscript letters while revealed in
significant difference (P>0.05) in means with
the same superscript letters as presented in
table (1).
After mean change percentage calculation,
Independent t-test was performed to calculate
and significance between both groups which
concluded that there was insignificant
difference between Group I & II regarding
bone density & height in all follow up periods
as (P-value > 0.05) as listed in table (2) and
showed in figure (5).

Result:
Independent t-test was performed to compare
between both groups, Group I (No melatonin)
and Group II (melatonin group). One way
analysis of variance (ANOVA) was performed
followed by tukey’s post Hok test for multiple
comparisons to compare between different
follow up periods in each group which
revealed significant difference in bone density
& bone height.
Measurements were taken for bone density &
bone height of both groups, mean and
standard deviation were calculated for further
statistical study.
For more accurate
significance, mean change percentage was
calculated for both groups for each follow up
interval regarding density & height using the
following equation:
[[Bone density or height (after – Before)] /
Before] X 100
In bone density, the measurements were (124
± 30), (160 ± 45) for group I (NO melatonin
group) & II (melatonin group) respectively.
After 1 month follow up, there was an
increase in bone density with percentage of
change (4 ± 1.5) & (5.6 ± 2.1) for group I & II
respectively. After three months follow up,
there was a more increase in bone density
calculated from the one month by (5.4 ± 2.1),
(3.5 ± 1.9) for group I & II respectively. After
6 months there was further increase in density
by (3.6 a ± 0.8), (4.1 a ± 0.9) for group I & II
respectively. Finally, after 12 months there
was a decrease in bone density by (-44.8 ±
5.6), (-39.5 ± 4.9) for group I & II
respectively as presented in table (1) figure
(1).
In Bone height. The measurements were (7 ±
1.1), (7 ± 0.9) for group I & II respectively.
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Table (1): Bone density & height of group I & II
Group I (No Melatonin)

Group II (Melatonin)

M ± SD

M ± SD

At baseline

124 a ± 30

160 a ± 45

0.089

After 1month

129 a ± 39

169 a ± 45

0.164

After 3 months

136 a ± 33

175 a ± 46

0.068

After 6 months

141 a ± 37.8

182 a ± 49.6

0.085

After 12 months

86 b ± 21

110 b ± 28

0.078

0.015*

0.019*

At baseline

7.00 a ±1.11

7.00 a ± 0.99

0.991

After 3 months

6.89 a ±1.06

6.71 a ± 0.91

0.718

After 6 months

6.61 a ±0.88

6.58 a± 0.83

0.806

After 12 months

6.25 a ±0.98

6.17 a ± 0.85

0.817

0.3

0.21

Bone Density

Follow up

P value

Bone Height

P value

P value

M; Mean,

SD; Standard deviation

*Significant difference

Table (2): Mean change percentage for both groups for each interval:
Group I (No Melatonin)

Group II(Melatonin)

M % ± SD

M % ± SD

0-1 month

4.03 a ± 1.5

5.6 a ± 2.1

0.146

1-3 months

5.4 a ± 2.1

3.5 a ± 1.9

0.078

3-6 months

3.6 a ± 0.8

4.1 a ± 0.9

0.259

6-12 months

-44.8 b ± 5.6

-39.5 b ± 4.9

0.066

0-12 months

-27.7 b ± 6.5

-21.4 b ± 6.3

0.069

P-value

0.000*

0.000*

0-3months

-2.85 a ± 1.1

-4.14 a ± 1.7

0.082

3-6 months

-2.94 a ± 1.1

-1.92 a± 0.91

0.062

6-12 months

-6.06 b ± 1.2

-6.61 a ± 1.8

0.491

0-12 months

-11.42 c ± 2.6

-12.85 b ± 2.9

0.318

P value

0.000*

0.000*

Bone height

Bone density

P-value

M; Mean, SD; Standard deviation, P: *insignificant difference**significant difference
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BONE DENSITY
Group I

Group II

200
150
100
50
0
AT BASELINE
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1MONTH
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MONTHS

AFTER 12
MONTHS

Fig (4): Bone density of group I & II.

BONE HEIGHT
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Group II
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Fig (5): Bone height of group I&II

Bone quality, a traumatic surgical protocols
and occlusal overload play a major role in
short-implant prognosis than prosthetic
features ,therefore all bruxier patient or with
para-faunctions are excluded from the study
(Paquette, Brodala, & Williams, 2006) .

Discussion
Regarding short implant success rate,
Kotsovilis et al. (2009) found no statistical
difference between short (≤8 or <10 mm) and
conventional (≥10 mm) implants, but they did
not perform a meta-regression analysis per
implant length. Romeo et al. (2010) also
found a similar survival rate for short and
standard implants. Systematic review 2011
concluded that placing short implant in the
mandible is more successful them placing it in
the maxilla ((Tuppurainen et al., 2011)

In the resorbed regions restored with short
implant supporting single crown are subjected
to occlusal overload because the clinical
crown height may be greater than the implant
length. This poor C/I ratio will lead to
excessive occlusal loading and with a nonaxial
loading creating bending moment which may
lead to technical and biological complications
(Monje et al., 2014) , in our clinical study ,
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resilient ball attachment was used as reduce
the occlusal loading of force over the implant
plus it provide good and stable retention
capacity , then it solve the kennedy class I
problem and improve patient satisfaction
(Zhang et al. 2008)

Scientific literatures proved that during the
first month after implantation, bone density
show marked reduction for almost all the
cases, this related to the remodeling process of
the alveolar bone that is initiated by the
insertion of the implant and the activation of
the osteoclasts. After six month the bone
remodeling changes become stable ,that’s why
in our study we measure bone dentistry one
month postoperative ,considered as one of our
exploratory data (Hasan et al., 2014)

According to a systemic review in 2012 ,it
was reported that association of dental implant
with removable partial denture have stress
braking action ,distribute the load between the
abutment and dental implant thus reduce the
forces over the implant especially the short
implant thus improves the prosthetic
biomechanics(De Freitas et al ,2012). Keltjens
et al. 1993 showed that implant retaining
removable partial denture improves biting
force and patient comfort

The study result proved that after 1 month
follow up, there was an increase in bone
density with percentage of change (5.6 ± 2.1)
for melatonin group and after three and 6
months there was further increase in density
by (4.1 a ± 0.9) for melatonin group, The
increase in the bone density could be owing to
the action of melatonin application and to the
effects of melatonin on bone formation.
Tao Sun et al , 2019 reported in histological
analytical study that melatonin build new bone
around the implants after 12 weeks from
implantation day , which result in increase in
the bone area ratio and bone to implant
contact

The deficient residual alveolar ridge mainly
associated with poor bone quality which may
affect short implant survival rate. Melatonin
was used in this study because according to
many articles, it was found that melatonin acts
on osteoclasts, reducing the formation of free
radicals, also it has antioxidant activities,
through detoxifying the free radicals produced
during osteoclastogenesis. This improve may
improve bone implant contact (Reiter et al.
2015 , Gomez, et al .2015)

The result showed that there is no significant
difference regarding bone density and height
for both group this may be as result of the
small sample size. Many authors reported
increase of the bone implant contact at
melatonin area and they said that this is due to
increased new cortical bone width and length
during the early stages within 15 and 30 days
by the melatonin action, which also promoted
early cell differentiation (Calvo-Guirado et
al.2009)

Some normal life style action like smoking,
alchol consumption and high-fat diet generate
free radical, Free radicals are also increasingly
generated with age and are produced due to
oxidative stress which can lead to excessive
bone resorption, Maria et al, 2014 said that
Melatonin’s is a direct free-radical scavenger
and as an indirect antioxidant which melatonin
increased bone density and bone implant
contact

Many articles offered new evidence that
melatonin stimulates proliferation and type I
collagen melatonin increases the peri-implant
osteogenesis in synthesis in human bone cells
in vitro, other articles studies revealed that
melatonin enhance
healing around the
implants ,but unfortunately all these studies
were histological animal study.

The purpose of this study was to increase the
bone density around the short implant to
increase its survival rate especially in the
posterior region where the occlusal loads are
very high, in the study the bone density and
bone height mean value in the side of the
melatonin application is higher than the other
side with no melatonin, this could be due to
the fact that melatonin have biomemetic agent
(Rostom, et al. 2016)

As shown from the study, the patient was
satisfied with their short implant for both
groups, they reported an improvement in their
chewing ability, better partial denture
retention , less cost and little post-operative
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discomfort ,2013 Sporniak-Tutak concluded
in a systematic review that the use of short
implants associated with improvement in clinical outcomes , decreased the risk of
complications , patient discomfort. And high
success rate of short implants which can be
good alternative to the conventional implant

Conclusion:
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