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ABSTRACT

Objectives: This research was carried out to evaluate the effect of bio-modulation of the 
osteotomy site with Er,Cr:YSGG LASER on peri-implant crestal bone level changes in cases having 
edentulous mandible opposed with maxillary natural teeth rehabilitated with fixed detachable 
prosthesis constructed from BioHPP (High Performance Polymer) using CAD/CAM technology. 

Materials and Methods: This is a split mouth design study in which ten male patients exhibiting 
completely edentulous mandibular arch opposed by dentate maxillary arch were rehabilitated with 
fixed detachable lower single denture supported by six dental implants constructed from BioHPP. 
The osteotomy segment bio-modulated using Er,Cr:YSGG (2790 nm) LASER was randomly 
selected and considered as the study group while the other segment (non laser mediated osteotomy) 
as the control group. Lower single complete dentures were constructed to all participants following 
the same basic principles. All patients were rehabilitated with fixed detachable lower dentures using 
Computer-aided design/computer-aided manufacturing (CAD/CAM) technology supported by six 
dental implants. The application of 3 dimensional (3D) imaging (computerized tomography scan), 
3D software for proper treatment planning, and fabrication of computer-generated surgical guides 
using additive prototyping were followed for all patients. Surgical installation of the implants was 
performed under strict aseptic conditions The selected osteotomy segment (study group) was bio-
modulated using Er,Cr:YSGG (2790 nm) LASER and the implants were immediately loaded using 
the modified existing denture. After 3 months, the patients were scheduled for construction of the 
definitive prosthesis from which milling was performed in BioHPP polyether-ether ketone (PEEK) 
disc material. Peri-implant crestal bone level changes were assessed using digital periapical 
radiographs taken with the standardized long cone paralleling technique at six, twelve and eighteen 
months after loading. Data collected were statistically analyzed using (ANOVA-test P < 0.05). 
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INTRODUCTION 

Over the past several years, the use of implant 
prosthesis is considered the standard line of 
treatment for the rehabilitation of single denture. 
This treatment option offers considerable functional 
advantages for patients rehabilitated with single 
mandibular denture. (1,2) Despite adequate denture 
fabrication of lower single denture, it is not possible 
in many instances to achieve optimum conventional 
denture and to preserve the remaining residual ridge 
as well. (3,4)

The occlusal form of the remaining natural teeth 
and the impact of occlusal forces induced by the 
static dentate maxillary arch during function initiate 
deleterious effects on the supporting tissues. In 
addition given the fact that reduction of the mandible 
is on average four times as greater as reduction of 
the maxilla makes the construction of mandibular 
single denture more problematic than maxillary 
single denture. The situation is often compounded 
in cases having severe mandibular residual ridge 
resorption thus making conventional treatment 
nearly impossible. (3-5)

Implant treatment options may vary from the use 
of removable implant supported overdenture to the 
construction of fixed implant supported prosthesis. 
An alternative to fixed prosthesis is the fixed detach-
able prosthesis (Screw-Retained Dentures). Treat-
ment planning is balanced between the patient’s  

preferences, finances, and clinical factors.(1) The 
choice of definitive prosthesis for the implant is 
based on the patients’ preference, demands, compli-
ance, manual dexterity and economic status. More-
over, ridge anatomy, maxillomandibular relationship 
and hygienic maintenance are major factors. (6,7)

Oral rehabilitation of edentulous patients with 
hybrid dentures has been observed to accomplish 
greater masticatory function and psychological sat-
isfaction than with conventional overdentures. (8-10) 
Occlusal forces have been increased considerably 
subsequent to the use of an implant-supported pros-
thesis. (11) Screw-Retained Dentures provide a fixed 
implant solution for edentulous patients requiring 
a stable and esthetic replacement for removable 
prostheses. Furthermore they are successfully used 
in combination of tilted and axially positioned im-
plants in the posterior part or resorbed dental arch. 
In addition, complete denture that is borne totally by 
implants installed in the interforaminal area results 
in considerable delay in the resorption process of the 
posterior mandibular ridge and may even contribute 
to increase in the amount of posterior bone height 
even when no posterior implants are inserted. (6,7) 
Compared to fixed metal ceramic restorations, fixed 
hybrid prosthesis might be a more reliable treatment 
option that maintains adequate lip support, phonet-
ics and esthetics. Biomechanical problems associ-
ated with inconvenient labial moment arm forces 
can consequently be avoided. (11)

Results: This study showed that there was a statistically significant increase in crestal bone 
height loss around the implants in both groups. However, statistically insignificant difference 
between the two groups was found, where the studied group showed less bone resorption from 
loading to eighteen months in comparison to the control group.

Conclusion: Within the limitation of this study findings, it seems reasonable to suggest that 
patient compliance, control of occlusal load, primary implant stability, good oral hygiene and 
passive fit are important factors for the long term success of fixed detachable lower single denture 
designed by CAD/CAM rather than the additional use of low level laser therapy.

KEY WORDS: Bio-modulation, LASER, Implant, lower single denture, Fixed detachable 
prosthesis, BioHPP
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Nevertheless, a series of mechanical and 
infectious-inflammatory complications had been 
regis tered with the employment of this type of 
prosthesis. A passive fit is critical to the long-term 
success and not achieving it leads to mechanical 
and biological failures such as peri-implant bone 
loss, screws loosening or fracture of the abutment 
or the implant were reported. Although a number of 
techniques to prevent or adjust distortions that occur 
during impression making, cast pouring, waxing, 
casting, indexing, and soldering, inaccuracies in the 
fit of frameworks persist. (1,12-14) A 50 μm misfit may 
require the implant to move within the bone 200 
μm before the casting fits passively.  In addition, 

loading of the cantilever on the prosthesis can cause 
a hinging effect that induces considerable stresses 
on the implant closest to the load application. When 
the distal cantilevers of full fixed prostheses are 
extreme in length deformation of the framework can 
result in fracture of the prosthetic screw, the acrylic 
resin teeth or even the framework itself. (15,16)

The fixed detachable prosthesis can be made 
on a variable number of implants, with a minimum 
of four, although it is preferred that should place 
the biggest number of implants that is possible. 
However, in the completely edentulous mandible 
problems such as minimum bone volume, poor 
bone quality, and the demand for bone-grafting 
procedures preceding to implant placement create 
some challenging circumstances. (17)

Various material combinations including metal/
acrylic (with metal frame work and resin), multi-
unit ceramo-metal restorations, CAD/CAM-based 
restorations with metal, zirconia or BioHPP (High 
Performance Polymer) frameworks, or monolithic 
zirconia have been used for constructing fixed 
detachable prosthesis. (18,19)

Loss of the acrylic teeth, lack of natural color 
primarily in the prosthetic gingival area, plaque 
accumulation and wear of acrylic are drawbacks of 
fixed detachable dental prostheses made of metal/

acrylic. In spite of the excellent esthetic effects 
of prostheses made of metal/porcelain, the major 
drawback of metal/porcelain prostheses is porcelain 
chipping. In zirconia/ceramic prostheses, ceramic 
chipping or breakage of the zirconia framework are 
the main disadvantages. (20)

Polyether ether ketone (PEEK) is a high-
performance polymer that can be used as a metal 
substitute for fixed and removable prostheses. It has 
several advantages, such as favorable strength-to 
weight ratio, biocompatibility, corrosion resistance, 
radiolucency during imaging, low plaque affinity, 
and chemical stability. (21,22) In addition, it has good 
mechanical performance, such as minimal creep, 
wear resistance, reduced specific weight, and shock 
absorption. (21-24) PEEK can be constructed by CAD/
CAM or injection molding. (24) PEEK material was 
modified by adding 20% ceramic fillers (BioHPP, 
high-performance polymer) to increase the modulus 
of elasticity. BioHPP is as elastic as bone, acts 
as a stress breaker, and decreases the occlusal 
forces transmitted to the restoration and opposing 
dentition. (25)

The longevity of dental implants is highly reliant 
on the integration between implant components and 
oral tissues, comprising hard and soft tissues. The 
use of low-level LASER (LLLT) has been proposed 
as an approach of accelerating and improving the 
bone tissue healing process. LASER light irradiation 
has been used in the medical field and showed 
biostimulatory effects on wound healing, fibroblast 
proliferation and collagen synthesis. (26) Moreover, 
LLLT shows an increase in mitochondrial respiration 
and adenosine triphosphate (ATP) synthesis. 
Bone irradiated mainly with infrared wavelengths 
shows improved osteoblastic proliferation, 
collagen deposition, and bone neoformation when 
compared to non-irradiated bone. (27-29) Low level 
laser application stimulates bone formation and 
maturation around the implants. Studies showed 
that alveolar bone height was preserved while the 
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bone density was increased in the side exposed to 
low level laser application and they are antibacterial 
in nature and can be used to varying degrees to 
disinfect the osteotomy that results in improve 
dental implant bone contact. (30, 31)

The erbium family acts predominantly on the 
surface. It has an absorption depth of approximately 
0.01 mm whereas the 800 nm diodes can be trans-
ferred through the tissue to depths up to 10 mm. (29) 
Erbium Chromium Doped Yttrium Scandium Gal-
lium Garnet (Er,Cr:YSGG) LASER has a wave-
length of 2780 nm, in the infrared spectrum. Its use 
has been investigated in bone ablation for implant 
bed preparation. Er,Cr:YSGG LASER is absorbed 
by water so it allows bone cutting. Advantages of 
Er,Cr:YSGG include absence of bone dust and vi-
bration, enhanced visualization of the surgical field 
due to hemostasis and the improved patient com-
fort with less post operative pain and edema. In 
addition to ablating bone has a bactericidal effect, 
Er,Cr:YSGG LASER provides straight, clean and 
precise bone ablation and causes minimal thermal 
damage to the adjacent tissues.(32-39) 

 Although the innovation of new materials 
and CAD/CAM technology for the construction 
of screw retained based restorations is the point 
of concern in the clinical studies done in the late 
years, more detailled information about the effect 
of low laser therapy on dental implant bone contact 
in single lower denture is needed. Accordingly, 
this study was carried out to evaluate the effect of 
bio-modulation osteotomy site with Er,Cr:YSGG 
LASER on peri-implant crestal bone level changes 
in cases of edentulous mandible opposed with 
dentate maxillary arch rehabilitated with fixed 
detachable prosthesis constructed from  BioHPP 
(High Performance Polymer).

MATERIALS AND METHOD

Study design

This is a split mouth design study in which ten 
male patients exhibiting completely edentulous 
mandibular arch opposed by dentate maxillary arch 
were rehabilitated by fixed detachable lower single 
denture supported by six dental implants constructed 
from BioHPP (High Performance Polymer). The 
selected osteotomy segment (study group) bio-
modulated using Er,Cr:YSGG (2790 nm) LASER 
was randomly selected as created in an Excel spread 
sheet while the other segment (non laser mediated 
osteotomy) was considered the control group. 

The inclusion criteria were adequate bone 
volume (to accommodate dental implants at 
least 13 mm length and 3.5 mm diameter in the 
interforaminal and 10 mm length and 4 mm in 
diameter in the first molar area (Interactive Implant, 
Implant Direct, USA), bone density was verified by 
preoperative cone beam computed tomography, the 
residual alveolar ridge covered with firm fibrous 
mucoperiosteum. Angle’s class I ridge relationship, 
and adequate restorative space at least 12 mm as 
indicated by provisional jaw relation. Exclusion 
criteria were patients with systemic diseases that 
contraindicate implant surgery as liver disease, 
any disease of immunity, metabolic and bleeding 
disorders, osteoporosis, radiation therapy to the 
head and neck region, immunosuppressive therapy 
and hyper-parathyroidism; conditions that might 
affect the oral tissues or the bone metabolic rate. 
Patients suffering from neuromuscular disorders, 
temporomandibular joint disorders, with para-
functional habits as bruxism and clenching, smokers 
were also excluded.

Detailed information about the treatment 
modality was given to all participants; the surgical 
and prosthetic steps, the risks and benefits and the 
treatment alternatives were explained thoroughly. 
All participants were motivated and were informed 
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that they will be a part in a study that requires their 
co-operation.  All patients approved to share and 
keep on the recommendations and instructions 
given to them in the form of a signed consent. 

Surgical and Prosthetic Interventions

A provisional centric relation was used to 
mount maxillary and mandibular casts for setting 
up of artificial teeth. Necessary modifications and 
occlusal adjustments were made on the maxillary 
stone cast. A clear acrylic template was fabricated 
over the modified stone cast and was used to identify 
the needed occlusal adjustments intra-orally. The 
modified natural teeth were polished and stannous 
fluoride gel was applied topically to the teeth. (3,4)

Lower complete dentures were constructed to 
all participants following the same basic principles. 
Centric occlusion was established at centric rela-
tion. Modified cusped acrylic teeth were used and 
balanced on semi-adjustable articulator for centric 
positions. Dentures were clinically remounted to re-
fine the occlusion, to ensure free anterior contact in 
centric and free non-interfering contact during all 
excursive mandibular movements. Patients were 
imformed to wear the dentures for three months to 
allow for mucosal adaptation. Gutta percha mark-
ers were added in a staggered pattern at different 
levels to the occlusal plane on the denture polished 
surface. Each patient was double scanned (dual 
scan protocol). Based on the gutta percha markers,  

the two scans were superimposed onto each other 
and the CBCT raw data was converted into 3D in-
formation by in 2guide cyber med software where 
the final file contained reformatted images in 3D 
bone model, 3D radiological data set and 3D ra-
diographic modified denture guide model. The six 
implants were virtually designed to simplify the 
selection of the implants’ location, length and di-
ameter according to the patient’s bone quantity and 
approximation to inferior alveolar nerve. (Fig 1, 2)

The plan was used to construct a mucosal 
supported stereolithographic surgical guide with 
sleeves located over the proposed implant sites. 
The guide was constructed using rapid prototyping 
technology. Patients were pre-medicated with 0.2 
Cholorohexidine gluconate mouth wash that was 
prescribed two days before surgery (2 gm/d) and 
was continued 7 days after surgery, Amoxicillin 
Clavulanate Potassium 24 hours before surgery then 
twice daily for 10 days postoperatively, analgesics 
were also prescribed.  Each patient received six 
implants using the flapless surgical protocol. At the 
time of surgery, the surgical guide was stabilized in 
the patient’s mouth by a rubber base interocclusal 
record and secured to the mandibular bone using 
the anchor pins. The osteotomy preparation was 
performed following the report provided with 
the surgical guide about the exact drill length and 
diameter to be used according to the virtual implant 
plan. Fig (3)

Fig. (1): Cone beam CT evaluation Fig. (2): Implant planning 
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The anchorage pins were removed to remove 
the surgical guide. The selected osteotomy segment 
(study group) was bio-modulated using Er,Cr:YSGG 
(2790 nm) LASER with a radial firing tip RFPT  
(8 mm diameter and 14 mm length)  biolase water 
LASER tip using circular motion from the apex to 
the marginal bone in a non-contact manner 2 mm/
sec 4 times. Fig (4) The machine was set to 2.5 Watt, 
50 Hz on H mode. 20% air and 40% water was used.

The surgical guide was repositioned and fixed in 
the exact previous position by the anchorage pins. 
Implants were inserted through the metal sleeves of 
the surgical guide, countersinking was avoided to 
increase implant stability and preserve the marginal 
bone. Fig (5) For immediate loading protocol, the 
minimum torque at implant placement was 35 Ncm. 
Then the anchorage pins were removed to remove 
the surgical guide. Osstell (Osstell ISQ device, 
Gothenburg, Sweden) was used to evaluate primary 
implant stability. Average ISQ for immediate loaded 
implants ranged between 57- 60.

Multiunit abutments were screwed to the implants 
at 20 Ncm and post-operative rotational tomographs 
were made to check the implant position and passive 
fit. Temporary titanium caps (titanium sleeves) were 
screwed to the multiunit abutments and the implants 
were immediately loaded using the modified existing 

denture. The denture was modified by removing the 
labial, buccal and lingual flanges, the denture base 
opposite to the multiunit abutments was hollowed 
and the temporary metal caps were picked up in the 
denture using autopolymerized acrylic resin and the 
denture was screwed to the implants for immediate 
loading. Patients were instructed for good oral 
hygiene. Recall appointments were scheduled 
to monitor oral hygiene level during the 3 month 
healing period.  

After 3 months, the patients were scheduled 
for the final impression.  Implant verification 
jig and a custom tray were provided for a direct 
open tray impression technique using polyether 
impression material (Pentamix, 3M ESPE). The 
implant analogues were screwed to the transfer 
coping. The impression was poured to obtain final 
stone cast. Implant scan body was attached to the 
implant analogue for obtaining scannable abutments 
where scanning was done with desktop scanner. 
The acquired images were then superimposed 
on the previous scans of the mandibular single 
denture and replaced on the computer software by 
Titanium bases and by superimposing the images, 
screw positions and pathways were planned in the 
prosthesis. Cut back for denture teeth and gingiva 
was done to allow space for denture teeth veneers 
and gingiva. 

Fig. (3): osteotomy preparation Fig. (4):  bio-modulation using Er,Cr:YSGG (2790nm) LASER Fig. (5): Implants were inserted 
through the metal sleeves of the surgical guide
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The final designed restoration was exported as 
STL file, from which milling was performed in poly-
ether-ether ketone (PEEK) disc material. BioHPP 
framework was tried in the patient’s mouth for pas-
sive fit that was checked visually using a probe and 
peri-apical radiographs was taken to check for any 
misfits. It was then confirmed by the one screw test 
which involved screwing the terminal abutment on 
one side and checking the fit on the other terminal 
abutment. The BioHPP framework was painted 
with suitable adhesive (visio.link, Bredent) for sub-
sequent veneering. Denture teeth veneers (Novo-
lign, Bredent, senden, Germany) (novo-lign A44 for 
anterior teeth and novo-lign G3P for posterior teeth) 
were used with the aid of silicone index. Fig (6)

Fig. (6): The final fixed detachable BioHPP restoration 

Patients were frequently recalled for inspection, 
post insertion adjustments, hygiene maintenance and 
for radiographic assessment of peri-implant marginal 
bone loss at the time of implant loading, six, twelve 
and eighteen months. Peri-implant crestal bone level 
changes were assessed using digital periapical 
radiographs taken with the standardized long cone 
paralleling technique using custom made acrylic 
template and the Rinn-xcp system.(39) The distance 
between the implant platform and the marginal bone on 
the mesial and distal sides was measured and averaged 
for  the implants.  Implant marginal bone loss was 
calculated by comparing the bone level at follow up 
visits to that at baseline.

Statistical analysis

Numerical data were explored for normality by 
inspecting the data distribution, calculating the mean 
and using Kolmogorov-Smirnov and Shapiro-Wilk 
tests. Data revealed parametric distribution thus 
it was represented by mean and standard devia-
tion (SD) values. Intra and intergroup comparisons 
were done utilizing one way analysis of variance 
(ANOVA test) to test peri-implant crestal bone level 
changes within the group during different recall ap-
pointments and between the two studied treatment 
modalities followed by Bonferroni test for pairwise 
comparison. The significance level was set at P≤0.05 
for all tests. Statistical analysis was performed with 
IBM® SPSS® (SPSS Inc., IBM Corporation, NY, 
USA) Statistics Version 25 for Windows.

RESULTS

All patients attended the follow up recall visits. 
Patients expressed satisfaction as regard function, 
retention and stability of their dentures. Clinically, 
no pain was elicited with palpation or percussion, no 
exudates were observed in relation to the implants. 
The study results mean value of peri-implant crestal 
bone level changes (mm) are represented in table 
(1) and fig (7)

Statistical analysis of bone height for the 
studied group (Er,Cr:YSGG LASER 2780 nm 
biomodulation) using ANOVA test for repeated 
measures revealed significant difference in peri-
implant crestal bone level changes (mm) during 
the follow intervals (P ≤ 0.05). Simple main effect 
with Bonferrioni correction revealed significant 
difference between peri-implant crestal bone level 
changes (mm) from loading – 6 months, 12 months 
and 18 months and significance difference between 
bone heights at the interval 6-12 months. However 
minimal insignificant change (P ≥ 0.05) in the 
measured peri-implant crestal bone level changes 
(mm) was detected at the interval 12-18 months. 
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Regarding the control (non-laser mediated 
osteotomy), statistical analysis of bone height 
using ANOVA test for repeated measures revealed 
significant difference in peri-implant crestal bone 
level changes (mm) during the follow up intervals 
(P ≤ 0.05). Simple main effect with Bonferrioni 
correction revealed significant difference between 
peri-implant crestal bone level changes (mm) from 
loading – six months, 12 months and 18 months 
and significance difference between bone height 

at the interval 6-12 months. However minimal 
insignificant (P ≥ 0.05) change in the measured 
peri-implant crestal bone level changes (mm) was 
detected at the interval 12-18 months. 

Although the data obtained from table 1 revealed 
greater amount for the measured peri-implant crestal 
bone level changes (mm) for the control group (non 
laser mediated osteotomy) compared to the studied 
group during the follow up period, statistical 
analysis of the data using ANOVA test for repeated 
measures revealed no significance difference  
(P ≥ 0.05). 

DISCUSSION

Peri-implant bone loss in screw-retained resto-
rations is a highly complex phenomenon with nu-
merous etiologies currently mentioned in the den-
tal literature. Osseointegrated implants supporting 
screw retained fixed prosthesis are subjected to 
both dynamic and static loading. Dynamic forces 
on the implants may result from chewing and can 
reach various magnitudes. On the other hand static 
loading may be produced by the tension in locking 
screws, when securing a misfitting framework to the 
implants. (40)  

TABLE (1): The mean and standard deviation t values of peri-implant crestal bone level changes for studied 
group (Er,Cr:YSGG  LASER 2780 nm biomodulation) and control group during the follow up 
periods.

Studied group 
(Er,Cr:YSGG  LASER  biomodulated osteotomy)

Control group 
(non laser mediated osteotomy)

Interval Mean  ±  S.D dt1 dt2 Mean  ±  S.D dt1 dt2

0-6 months 0.342  ±  0.12 a a 0.381  ±  0.11 a a

6-12 months 0.391  ±  0.09 b a 0.413  ±  0.072 b a

12-18 months 0.13  ±  0.03 b a 0.16  ±  0.05 b a

0-12 months 0.732  ±  0.14 c a 0.794  ±  0.24 c a

0-18 months 0.862  ±  0.39 c a 0.954  ±  0.28 c a

 ANOVA for repeated measures, similar superscript letters indicate non significant difference

dt1 within the group dt2 between the groups

Fig. (7): The mean value of peri-implant crestal bone level 
changes (mm) for studied group (Er,Cr:YSGG  LASER 
2780 nm biomodulation) and control group during the 
follow up periods.
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Although, natural dentition causes occlusal 
forces that are 5-6 times more on the single den-
ture than complete dentures, the results of this 
study showed that peri-implant crestal bone level 
changes in Er,Cr:YSGG LASER biomodulated 
and non-laser mediated osteotomy in lower single 
denture rehabilitated with fixed detachable prosthe-
sis constructed from BioHPP (High Performance 
Polymer) are within the accepted standards stated 
in the literature.(4) The findings of the present study 
demonstrates that the two studied modalities (treat-
ment options) individually showed significant bone 
loss around implants (P < 0.05) during the eighteen 
months follow up period, while insignificant differ-
ence (P > 0.05) was observed when comparing the 
peri-implant bone loss between the two groups.

Patients in this study were accurately selected 
and thoroughly examined to meet certain criteria as 
an attempt to decrease human variables and exclude 
any factor or habit that might adversely affect the 
results of this study.  Split mouth design was used 
in this study in the lower arch where the side was 
randomly assigned to LASER biomodulation to 
eliminate a lot of inter-subject variability from the 
treatment effect. (42)

Bending moments developing from non-axial 
over loading of the implants may cause stress con-
centrations exceeding the physiologic adaptive ca-
pacity of cortical bone, leading to crestal bone loss 
and implant failures. (43) Therefore, occlusal adjust-
ment of the natural teeth was performed to eliminate 
premature and deflective occlusal contacts in cen-
tric and eccentric jaw position. 

Stresses transmitted to the implant supporting 
fixed/detachable prosthesis are affected by the 
antero-posterior spread (A-P spread) of the implants 
and material used for its fabrication. In this study 
patients were rehabilitated by fixed detachable lower 
single denture supported by six dental implants, 
four implants in the interforaminal region and two 
implants placed in the region of the 1st molar) 
constructed from BioHPP (High Performance 
Polymer). The favorable results of this study may 

be attributed to the use widely distributed implants 
under the prosthesis, which allows for reduction 
of the cantilever length, increases the anterior-
posterior spread, and reduces peri-implant bone 
stress. The favorable marginal bone resorption with 
PEEK may also be related to the reduced occlusal 
forces transmitted indirectly to the implants through 
PEEK. PEEK has reduced modulus of elasticity, 
light weight, dampening of the occlusal forces, and 
shock absorption capability. (21-24)

The concept of clinically acceptable fit using 
CAD/CAM technology encompasses the goal of re-
ducing both biologic and mechanical complications. 
The application of 3-dimensional (3-D) imaging 
(computerized tomography scan), 3-D software for 
treatment planning, fabrication of computer-gener-
ated surgical guides using additive prototyping, be-
sides CAD/CAM milling procedures significantly 
improves implant therapy. (44) Clinically acceptable 
fit in combination with control over the occlusal 
forces are important for ensuring success of the im-
plants and the restoration, this may account for the 
results of this study.

Comparing the amount of peri-implant crestal 
bone height changes between two groups, the 
Er,Cr:YSGG LASER  biomodulated group showed 
lower value of crestal bone loss. Erbium LASER 
accelerated and improved the bone tissue healing 
process by detoxifying the osteotomy site before 
implant insertion, to remove the smear or char layer 
and provide a favorable surface for cell attachment 
and thus accelerate healing and bone formation and 
can explain the results of the study.(45)

In addition, the potential photo-biomodulatory 
effects of low powers of Erbium LASER irradiation 
on osteoblasts promote new bone formation by 
inducing proliferations and differentiation of 
osteoblasts. Erbium LASER in low power parameters 
induce the phosphorylation of extracellular signal 
regulated protein kinase which is activated in 
increased ectoblastic proliferation to promote bone 
healing and adhesion to the dental implants thus 
improving the oesseointegration process. (35-38)
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CONCLUSION 

Within the limitation of this study findings, it 
seems reasonable to suggest that primary implant 
stability, good oral hygiene, control of occlusal load, 
patient compliance and passive fit are important 
factors for the long term success of fixed detachable 
lower single denture designed by CAD/CAM rather 
than the additional use of low level laser therapy.
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