The impact on bone tissues of immediate implant-
supported mandibular overdentures with cusped and
cuspless teeth

Khalid A. Arafa, MSc, PhD.

ABSTRACT

OURPPS R O P3P TR S PNV I R PR NUL R PR IRV
PN Y1 I FO TR PSSR SUSRTNPY SESMPE PR WEN 651
vl Ludldgue sface Lus b esls

Ble B bila] ¢ Wlpie daan Ll ols s ddy ol
e (bl g b Y Rl Ol Yl b 2SS Ol Yl
o2 20 23 ¢ (2014 12013 ) 1,65 1255 5 ells
¢yl O Lo p Raedlly B G yall (ALY plasraly
AbL b se A g e pemen | (o2 oS F S
£ badlius ibl cdye oY 5 L L Ll
A 5l Lelaly L Loyl o Jias s G5 sy
s 12 5 4819 esf 6 ¢ gal 3 S S, oS
oS Lleao] 5 Lleawl plisal Lpaos ¢ UL
RSC I PR Ry OV P B SETUIN i U5 LIST TRt

.(ZOMVJLWJ;)E;LD}\M\@@

3y Bpls lend gbiaedl Lkt 15 (ib¥) gl
Agte il Y B e dandl OLES ) 5 IV L i) L)
e ol G 4 gine WY 13389 a5 o Lo ¢ L
Sy s oSS Lo)}sub_,;\ru\:@uuwp
3rabe olaall (s yned ety i panell Gy ppies NS 13
A9 816 un ey LSy 4313 i S A s

1 oag, il eyl deeall A Gpdll (ALY O] AR
Ll ol e a0 Ll 3laST 28T ) Ludd
) Ladl A (EbYL &5)lis

Objectives: To examine the effects on bone tissues
of immediate implant-supported mandibular
overdentures with cusped or cuspless teeth.

Methods: A randomized controlled trial was
conducted at the Dental Clinic, Faculty of Dentistry,
Al-Azhar  University, Assiut  Branch, Egypt,
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over a 12-month period from September 2013 to
September 2014. Twenty patients were treated with
immediate implant-supported overdentures: one
group received overdentures with cusped teeth, and
the other group received overdentures with cuspless
teeth. The rate of implant success was assessed
clinically and radiographically at 3, 6, 9, and 12
months. The data were collected by a questionnaire,
an observation checklist, and radiography. The data
were then analyzed using computerized methods.

Results: Overdentures with cusped teeth showed
a significant improvement in the clinical criteria,
including the absence of clinical implant mobility,
pain, and bone resorption, while the clinical criteria
for the absence of peri-implant radiolucency were
insignificantly different between the 2 groups (p>0.05).
There were no significant differences in the clinical
evaluations for bone levels at the time of insertion or
3 months after insertions, while significant differences
were found at 6, 9, and 12 months after insertion.

Conclusion: Overdentures with cusped teeth
supported by immediate implants were found
superior regarding many clinical criteria than those
cuspless counterparts.
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As the life span increases, significant damage occurs
to the teeth. Treating edentulous patients can be
a demanding challenge.! Implants in mandibular
retained overdentures could be an effective method
for the treatment of these patients;® the success of
maxillary implant overdentures was 86.6%, and the
success of mandibular implant overdentures was
95.8%.°> Implant-supported overdentures have been
preferred over complete dentures due to their simplicity
and improved patient quality of life."* The roots have
been used beneath overdentures in cases with almost
hopeless mandibular dentition. The overdenture design
was found to be highly effective in the mandible and
has been popularly accepted,’ allowing the root-to-
crown ratio to increase, and the prognosis of the
remaining teeth to improve. It also seems that the
presence of the vertical periodontal ligament preserves
the alveolar ridge morphology.®” Mainly, 3 impressions
have been widely utilized to treat the edentulous jaw,
including fixed prostheses supported with implants,
removable overdentures supported with implants, and
implant overdentures supported with soft tissue.® The
immediate implants are located at diseased and non-
diseased sites.” Immediately after extraction, placing
the implant at a site with endodontic infection has
resulted in a good substitution for complete dentures."
Today, the problem is facilitated by the use of implants.
The utilization of 4 implants is now common and
popularly acceptable. In one case study of a treatment
concept using Biohorizons™ Tapered Internal Implants,
it was found that the use of the 4-implant concept
had many advantages and good success."" Cusped
teeth have advantages, such as their effectiveness, the
balance of occlusion, the definitive point of relationship
between the upper and lower posterior teeth, and their
acceptability and compatibility. Cuspless teeth have
some advantages, such as resistance to non-masticatory
mobility and the absence of harm to supporting tissue.
The use of natural teeth with cusps leads to instability of
the dentures, which could not be overcome.'* There has
been alack of evidence for the effectiveness of immediate
implant-supported mandibular overdentures. The use
of 2-implant mandibular overdentures for edentulous
patients is affordable and cost-effective. The overdenture
design was found to be highly effective in the mandible
and has been popularly accepted. This study aimed to
examine the impact on the surrounding bone tissue of
immediate implant-supported mandibular overdentures
with cusped or cuspless teeth.
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Methods. A randomized controlled trial was
conducted at the Dental Clinic, Faculty of Dentistry
at Al-Azhar University, Assiut Branch in Egypt, over
12 months (September 2013-2014). Twenty patients
presenting with hopeless anterior mandibular teeth
were selected by convenience sampling and met the
following criteria: age >40 years old; no systematic
diseases; non-smoker; jaw relation angle class one;
refused removable partial dentures; edentulous more
than 3 years; and hopeless mandibular teeth. Diabetic
patients, hypertensive patients, patients who preferred
removable partial dentures and immunodeficient
patients were excluded. The randomization of
the selected patients was by lottery selection after
providing each patient with a number from a list,
and the 20 patients were then randomly divided into
2 groups, with 10 patients in each group. Group one
underwent rehabilitation with immediate implants
(the implant inserted immediately after extraction)
loaded with overdentures with cusped teeth. Group 2
was rehabilitated with immediate implants (implants
inserted immediately after extraction) loaded with
overdentures with cuspless teeth. After flap assessment,
the extraction of a tooth and insertion installation
inside the socket, clinical estimations were performed
to describe the measurement of the surrounding
bone, as well as the minimal deformity. There were no
layers or filler material utilized. The flaps were hence
supplanted and secured with sutures in such a manner
that the healing top of the implant was presented to the
oral environment. After 3 months of healing, a reentry
technique was performed, and the clinical estimations
were performed again. The researcher searched the
PubMed database and Google to identify other related
research on cusped and cuspless teeth with immediate
implant-supported overdentures.

This study was approved by the Dental Health
Department of the Faculty of Applied Medical
Sciences, Albaha University, Albaha, Kingdom of Saudi
Arabia. Consent forms were completed by all of the
participants. The experiment was conducted with the
understanding and the consent of the human subjects.
The study was performed according to principles of the
Helsinki Declaration of no harm to any participants.

The 20 patients, once the hopeless teeth were
removed, were treated by overdentures supported by
immediate implants in the jaw. They were divided into
2 groups: one receiving overdentures with cusped teeth
and the second receiving overdentures with cuspless
teeth. The patients received 80 titanium implants
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inserted at the mental symphysis (each patient received
4 implants). The implant system used was the Frialoc
(Friatec, AG Mannheiti, Germany). The U-shaped
titanium bars were fabricated and then connected to
the implants and overdentures. The cuspless teeth were
acrylic (8PCS/1SET, 12SETS/1BOX), while the cusp
angle was 0° (Yamahoci Dental Manufacturing Co.,
Spain).”® The rate of implant success was clinically
evaluated with the specific criteria described below
and radiographically by x-ray (digital dental x-ray)
using periapical views at 3, 6, 9, and 12 months post-
implantation.

The data were collected from the 2 groups by a
questionnaire for demographic characteristics. The
outcomes were measured by primary and secondary
outcomes. The primary endpoint was the crestal bone
loss observed over one year, and the secondary endpoints
were periapical lesions, pain, neural sensitivity, and
mobility of the implants. The following criteria were
applied for bone level measurement: no evidence of
mobility of implants in any direction, no radiolucency
around the implant, no pain and no proven signs of
bone resorption and neural lesion. Radiographically,
the bone level was used. One week after insertion, a
periapical radiograph was obtained. The bone level was
measured from the apex of the implant to the level of
the crestal bone, and this measurement was used as a
baseline measure; then, after 3, 6, and 12 months, the
bone level was measured. The measurement of crestal
bone loss by periapical radiographs was evaluated by
the mesial and distal marginal bone height around
the abutments (implant) from the radiographs of each
patient as follow: 2 points were marked, one at the apex
of the implant and the other at the tip of the implant; a
line (A) was drawn connecting the 2 points and then a
tangent (b) to the tip of the tooth; marginal bone height
was measured using dial calipers from the mesial and
distal alveolar crest to line (b); and the measurements
on serial radiographs were compared, and the results
were statistically analyzed as means and percentages.
The mobility was assessed according to the periotest
(Siemens Dental Bensheim, Germany) and by
anteroposterior distributions of loaded forces. A visual
analog scale was used for pain assessment.

Periapical lesions were measured at 3, 6, 9, and
12 months in the cross-section of the widest and
deepest areas by the researcher, using precision digital
calipers. The distance was measured and represented in
millimeters (mm) then was converted to a percentage.
Pain was measured at 3, 6, 9, and 12 months by a

visual analog scale, which was used to assess the pain
experienced by the patients; then, the average of each
patient was calculated and reported as a percentage.
Neural sensitivity was measured at 3, 6, 9, and 12
month by pulp sensibility testing, which included
electrical testing that extrapolated pulp health from the
sensory response.

The data were analyzed by computerized methods
using the Statistical Package for the Social Sciences
version 20 (IBM Corp., Armonk, New York, USA).
Descriptive analysis of demographic characteristics
was conducted. The chi-square test was used to test
differences in patients demographic characteristics
between the 2 groups. The independent t-test was used
to identify differences between the 2 groups at different
times. All of the values were tabulated as averages
(means) and standard deviations (SDs). P-values less
than 0.05 were considered significant at a 95% level of
confidence.

Results. As shown in Table 1, 20 patients
participated in this study who were homogenous in the
demographic characteristics, such as age and education
(»>0.05). The findings in Table 2 show that there were
significant improvements in implant mobility, pain, and
bone resorption with overdentures, while the clinical
criteria for the absence of peri-implant radiolucency
were not at a significant level between the 2 groups
after 12 months of follow-up. Table 2 also shows that
the 2 groups were homogenous at the time of insertion.
There were no significant differences in the mean values
of clinical evaluation by x-ray for bone levels at the
time of insertion or 3 months after insertions, but there
were significant differences at 6, 9, and 12 months after
insertion, as shown in Table 3. The bone loss at insertion
of the implant was similar between the 2 groups at
baseline, while it was significantly higher in the cuspless
group than in the cusped teeth group, as shown in Table
4.

Table 1 - Characteristics of group one and group 2 patients who
participated in a dental study.

Variable Group 1 Group 2
n (%)

Patient education

Tlliterate 9 (90.0) 8 (80.0)

Primary 1(10.0) 2 (20.0)
Age of patient 52.34 + 1.76 51.98 + 1.64
Edentulous years 5.0+0.9 4 +0.45
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Table 2 - Comparison of the clinical criteria for the first groups of overdentures with
cusped teeth, and the second group with cuspless teeth after bar removal.

Variables Group 1 Group 2 P-value
(%)

At insertion
Absence of clinical mobility of implants 78 75 0.16
No radiolucency around the implant 83 7 0.61
Absence of pain and clinical signs of neural lesions 76 82 0.11
Bone resorption 87 74 0.09

After 12 months
Absence of clinical mobility of implants 80 70 0.04*
Absence of peri-implant radiolucency 80 75 0.10
Absence of pain and clinical signs of neural lesions 90 80 0.04*
Bone resorption 95 80 0.03*

* Significant

Table 3 - Comparison of the means and standard deviations of the clinical
evaluation of bone loss for the first group with overdentures
with cusped teeth and second group with cuspless teeth at
different times.

. . Group 1 Group 2

Time of evaluation II)V[ean +SD P P-value
At insertion 1.10+0.35 1.2+0.38 0.23
3 months 1.40 + 0.31 1.6 + 0.32 0.14
6 months 1.45+0.37 1.8 + 0.36 0.04*
9 months 1.52+£043 1.920.35 0.03*
12 months 1.63+0.36  2.1+0.38 0.02*

* Significant, SD - standard deviation

Discussion. This study was conducted among 20
patients, divided into 2 groups homogenous in age and
gender, to examine the impact on surrounding bone
tissues of immediate implant-supported mandibular
overdentures with cusped or cuspless teeth. It was found
that overdentures with cusped teeth were more effective
according to clinical and radiographic evaluations at
different times than cuspless teeth. Our findings were
similar to those of a study conducted to assess the
placement of implants in a molar region, which was a
randomized follow-up study 12 months in length and
showed that noticeable changes occurred in edentulous
site. Thus, not only the dimension of the palate but also
the height of the bone was reduced."”

This study showed that there was an absence of
clinical mobility of implants, pain, clinical signs, and
bone resorption with cusped tooth overdentures that was
more significant than with cuspless teeth overdentures,
while the clinical criteria for the absence of peri-implant
radiolucency were not significant between the 2 groups.
In one study,'® it was advised that the assignment of an
implant immediately after extraction might neutralize
the ridge after tooth removal. A report by Evans and
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Table 4 - Comparison of the average bone loss for the first group with
overdentures with cusped teeth, and second group with cuspless
teeth at insertions and after one year.

Time and groups Average bone loss P-value
<0.5mm 0.5-<1mm >1mm
n (%)

At insertion

Group 1 9 (90) 1(10) 0 (0) 03

Group 2 8 (80) 1(10) 1(10) '
After one year

Group 1 8 (80) 1(10) 1(10) 001

Group 2 7 (70) 2 (10) 1(10) )

* Significant

Chen'” showed, over an 18 month period after type I
placement, that there was an approximately 1.7 mm
decrease in bone height and an approximately one
mm recession of the buccal soft tissue. In addition, it
has been proved that implants located directly within
the extraction socket influenced treatment outcomes.
Moreover, the retention and stability of removable
dentures were considered to be factors having effects on
patients preferencesand satisfaction.'” Furthermore, this
study was comparable to a study performed in Egypt'®
to assess the effects of both cusped and cuspless teeth
with immediate implants in the mandible after tooth
removal. The Egyptian study'® showed that overdentures
with cuspless teeth showed little significant difference
from those with cusped teeth. The findings of this study
were unique in exploring the beneficial effects of cusped
teeth for patients. However, patient satisfaction was not
correlated with cusped or cuspless teeth for many years.
This study emphasized the superiority of cusped teeth
in implant-supported overdentures.

In conclusion, supported overdentures with
immediate implants with cusped teeth had more
significant success according to clinical criteria, such as
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absence of tooth mobility, pain, and bone resorption,
and clinical evaluation than that with cuspless teeth at
different times. The superiority of cusped teeth over
cuspless teeth might be justified because the cusp height
and angle of all of the posterior teeth are properly related
to the pathways of the mandible and its satisfactory use.
The strengths of this study included its comparison of
2 different methods of implant-supported mandibular
overdentures, which are 2 of the most cost-effective
methods, and the long evaluation period (12 months).
The study provided significant findings that cusped
teeth were preferred to cuspless teeth, using clinical
criteria and clinical evaluation. The study limitations
were that it was conducted among only 20 patients;
such studies will yield more useful results if conducted
in larger sample sizes from across the country.

Acknowledgment. 7he author gratefully acknowledges the
edentulous patients who participated in this study.

References

1. Assuncio WG, Bario VA, Tabata LE de Sousa EA, Gomes
EA, Delben JA. Comparison between complete denture and
implant-retained overdenture: effect of different mucosa
thickness and resiliency on stress distribution. Gerodontology
2009; 26: 273-281.

2. Vafaei F, Khoshhal M, Bayat-Movahed S, Ahangary AH, Firooz
E Izady A, et al. Comparative stress distribution of implant-
retained mandibular ball-supported and bar-supported overlay
dentures: a finite element analysis. J Oral Implantol 2011; 37:
421-429.

3. Laurito D, Lamazza L, Spink M], De Biase A. Tissue-supported
dental implant prosthesis (overdenture): the search for the ideal
protocol. A literature review. Ann Stomatol (Roma) 2012; 3:
2-10.

4. Satheesh Kumar P, Satheesh KK, John J, Patil G, Patel R.
Force transfer and stress distribution in an implant-supported
overdenture retained with a hader bar attachment: a finite
element analysis. ISRN Dent 2013; 2013: 369147.

5. Crespi R, Cappare¢ P, Gherlone EE Electrical mallet provides
essential advantages in split-crest and immediate implant

placement. Oral Maxillofac Surg 2014; 18: 59-64.

6. Negri B, Lopez Mari M, Maté Sdnchez de Val JE, Iezzi G, Bravo
Gonzdlez LA, Calvo Guirado JL. Biological width formation to
immediate implants placed at different level in relation to the
crestal bone: an experimental study in dogs. Clin Oral Implants
Res 2015; 26: 788-798.

7. Atalay B, Oncii B, Emes Y, Bultan O, Aybar B, Yal¢in S.
Immediate implant placement without bone grafting: a
retrospective study of 110 cases with 5 years of follow-up.
Implant Dent 2013; 22: 360-365.

8. Hamouda NI, Mourad SI, El-Kenawy MH, Maria OM.
Immediate implant placement into fresh extraction socket in
the mandibular molar sites: a preliminary study of a modified
insertion technique. Clin Implant Dent Relat Res 2015; 17
Suppl 1: e107-e116.

9. Blus C, Szmukler-Moncler S, Khoury P, Orrit G. Immediate
implants placed in infected and noninfected sites after
atraumatic tooth extraction and placement with ultrasonic
bone surgery. Clin Implant Dent Relat Res 2015; 17 Suppl 1:
e287-e297.

10. Al-Sulaimani AE, Mokeem SA, Anil S. Peri-implant defect
augmentation with autogenous bone: a study in beagle dogs.
J Oral Implantol 2013; 39: 30-36.

11. Chu PK. A Case Study: The All-on-4™ Treatment Concept
Using Biohorizons™ Tapered Internal Implants. Clinical and
Practical Oral Implantology 2010; 1: 28-36.

12. Weli ZJ. Selection of posterior artificial teeth. University of
Kufa 2011.

13. Chiapasco M, Gartti C. Implantretained mandibular
overdentures with immediate loading: a 3- to 8-year prospective
study on 328 implants. Clin Implant Dent Relat Res 2003; 5:
29-38.

14. Olivé ], Aparicio C. Periotest method as a measure of
osseointegrated oral implant stability. Int J Oral Maxillofac
Implants 1990; 5: 390-400.

15. Urban T, Kostopoulos L, Wenzel A. Immediate implant
placement in molar regions: a 12-month prospective,
randomized follow-up study. Clin Oral Implants Res 2012; 23:
1389-1397.

16. Yu B, Fan C, Xiao X, Song]J, Ji C, Zhang C. Immediate Implant
Placement in the Infected Site with Presence of a Pre-Existing
Cyst: Report of Two Cases. International Journal of Oral and
Dental Health 2015; 1: 2.

17. Evans CD, Chen ST. Esthetic outcomes of immediate implant
placements. Clin Oral Implants Res 2008; 19: 73-80.

18. Atito AM, Kamil A. Comparing the two types of tooth used
for the overdentures with (cusped and cuspless tooth) on bone
straction surrounding implant. New York Science Journal 2014;

7:58-62.

Saudi Med ] 2016; Vol. 37 (1) 83

WWW.Smj.0rg.sa


http://dx.doi.org/10.1111/j.1741-2358.2008.00268.x 
http://dx.doi.org/10.1111/j.1741-2358.2008.00268.x 
http://dx.doi.org/10.1111/j.1741-2358.2008.00268.x 
http://dx.doi.org/10.1111/j.1741-2358.2008.00268.x 
http://dx.doi.org/10.1111/j.1741-2358.2008.00268.x 
http://dx.doi.org/10.1563/AAID-JOI-D-10-00057  
http://dx.doi.org/10.1563/AAID-JOI-D-10-00057  
http://dx.doi.org/10.1563/AAID-JOI-D-10-00057  
http://dx.doi.org/10.1563/AAID-JOI-D-10-00057  
http://dx.doi.org/10.1563/AAID-JOI-D-10-00057  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3392663/  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3392663/  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3392663/  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3392663/  
http://dx.doi.org/10.1155/2013/369147 
http://dx.doi.org/10.1155/2013/369147 
http://dx.doi.org/10.1155/2013/369147 
http://dx.doi.org/10.1155/2013/369147 
http://dx.doi.org/10.1007/s10006-013-0389-2 
http://dx.doi.org/10.1007/s10006-013-0389-2 
http://dx.doi.org/10.1007/s10006-013-0389-2 
http://dx.doi.org/10.1111/clr.12345  
http://dx.doi.org/10.1111/clr.12345  
http://dx.doi.org/10.1111/clr.12345  
http://dx.doi.org/10.1111/clr.12345  
http://dx.doi.org/10.1111/clr.12345  
http://dx.doi.org/10.1097/ID.0b013e31828edd02 
http://dx.doi.org/10.1097/ID.0b013e31828edd02 
http://dx.doi.org/10.1097/ID.0b013e31828edd02 
http://dx.doi.org/10.1097/ID.0b013e31828edd02 
http://dx.doi.org/10.1111/cid.12135 
http://dx.doi.org/10.1111/cid.12135 
http://dx.doi.org/10.1111/cid.12135 
http://dx.doi.org/10.1111/cid.12135 
http://dx.doi.org/10.1111/cid.12135 
http://dx.doi.org/10.1111/cid.12126  
http://dx.doi.org/10.1111/cid.12126  
http://dx.doi.org/10.1111/cid.12126  
http://dx.doi.org/10.1111/cid.12126  
http://dx.doi.org/10.1111/cid.12126  
http://dx.doi.org/10.1563/AAID-JOI-D-10-00132 
http://dx.doi.org/10.1563/AAID-JOI-D-10-00132 
http://dx.doi.org/10.1563/AAID-JOI-D-10-00132 
http://www.biohorizons.com/documents/ML0157.pdf  
http://www.biohorizons.com/documents/ML0157.pdf  
http://www.biohorizons.com/documents/ML0157.pdf  
http://dent.uokufa.edu.iq/teaching/zena/Selection%20of%20posterior%20artificial%20teeth.pdf  
http://dent.uokufa.edu.iq/teaching/zena/Selection%20of%20posterior%20artificial%20teeth.pdf  
http://dx.doi.org/10.1111/j.1708-8208.2003.tb00179.x 
http://dx.doi.org/10.1111/j.1708-8208.2003.tb00179.x 
http://dx.doi.org/10.1111/j.1708-8208.2003.tb00179.x 
http://dx.doi.org/10.1111/j.1708-8208.2003.tb00179.x 
http://130.14.29.110/pubmed/2094658 
http://130.14.29.110/pubmed/2094658 
http://130.14.29.110/pubmed/2094658 
http://dx.doi.org/10.1111/j.1600-0501.2011.02319.x 
http://dx.doi.org/10.1111/j.1600-0501.2011.02319.x 
http://dx.doi.org/10.1111/j.1600-0501.2011.02319.x 
http://dx.doi.org/10.1111/j.1600-0501.2011.02319.x 
http://clinmedjournals.org/articles/ijodh/ijodh-1-010.pdf  
http://clinmedjournals.org/articles/ijodh/ijodh-1-010.pdf  
http://clinmedjournals.org/articles/ijodh/ijodh-1-010.pdf  
http://clinmedjournals.org/articles/ijodh/ijodh-1-010.pdf  
http://www.ncbi.nlm.nih.gov/pubmed/17956569  
http://www.ncbi.nlm.nih.gov/pubmed/17956569  
www.sciencepub.net/newyork/ny0710/011_27125ny071014_58_62.pdf  
www.sciencepub.net/newyork/ny0710/011_27125ny071014_58_62.pdf  
www.sciencepub.net/newyork/ny0710/011_27125ny071014_58_62.pdf  
www.sciencepub.net/newyork/ny0710/011_27125ny071014_58_62.pdf  

	Title
	Author
	Abstract
	Affiliation
	Correspondence
	Disclosure
	Introduction
	Methods
	Results
	Table 1
	Table 2
	Table 3
	Table 4
	Discussion
	Acknowledgment
	References

