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INTRODUCTION                                                                 

  Dental implant treatment has been proven as an 
anticipated treatment option, with high success 
and survival percentages in short and long-term 
applications [1,2]. Management of completely edentulous 
mandibular arch with an implant assisted overdenture 
by placing two dental implants in the interforaminal  
is the most common prosthetic treatment options [3]. 

 The success of dental implants is directed via 
several considerations, most essentially, bone quality 
and quantity. The implant surface characteristics 
have an effect on the biological responses 
arising at tissues-implant interface. Furthermore,

implant design and implant-abutment connection have 
been recognized to have affect osseointegration [3].

 Platform switching approach was found to regulate 
marginal bone loss following   insertion where implant–
abutment junction is located closer to the center of the 
implant [4]. This concept is based on the placement of 
abutment of smaller size diameter than that of the implant 
diameter, repositioning the micro-gap between implant and 
abutment toward the center of implant and distant from 
the surrounding bone.  This was reported to improve the 
stress distribution and have a direct influence on crestal 
bone level changes where decreases the peri-implant bone 
loss in the first year [5]. The concept of platform switching 
has enhanced the development of biologic width. The  
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inward placement of the implant-abutment interface 
that creates an additional horizontal surface area thus 
permitting the biologic width  to be formed horizontally 
and reducing the amount of crestal bone resorption. 
This appears around implants following uncovering , 
the development of a biologic width takes place thus it 
surrounds itself with periosteum and connective tissue [6].

 Relocating of the implant -abutment interface inward 
and further than the outer surface of dental implant and 
the nearby bone decreases the abutment inflammatory 
cell effect on  adjacent tissues, thus reducing its 
resorptive effect on the surrounding marginal bone [7, 8].

  Implant survival  is  an  evidently well-defined and  
assessed end-point for dental implant rehabilitation. 

 Implant survival is primarily reliant on successful 
osseointegration subsequent its insertion. Any change 
of this biological development may unfavorably affect 
the treatment consequences. Diabetes mellitus is chronic 
metabolic disorder which results in hyperglycemia, that 
leads to several complications produced by micro and 
macro-angiopathy [9]. Diabetic patients have high prevalence 
of periodontitis and subsequent tooth loss, belated wound 
healing and compromised response to infection [10, 11].

 In the past diabetes mellitus has been recognized as 
relative contraindication for dental implant procedures 
due to the microvascular complications that may 
affect post surgery healing process and make it slower 
and increased proneness to infection [12, 13]. However 
nowadays, understanding the conditions that makes the 
patient at a greater hazard of complications will permit 
the practitioner to sort well-versed decisions and adjust 
the treatment plan to enhance the consequences [14].

 Well-controlled diabetic patients can be determined 
as suitable candidates for implant rehabilitation, while   
patients who are missing good glycemic control might be 
deprived of the benefits of implants treatment options [15]. 
Though the prospective benefits of implant prosthesis as 
providing support and enhancing retention and stability  
of the denture thus increasing patients satisfaction can be 
significant for diabetic patients taking into  consideration  
that their plasma glucose levels is under metabolic control 
[16]. Many studies have stated that chronic hyperglycemia 
(CH) in patients having inadequately controlled diabetes 
mellitus is major risk factor leading to inflammations of 
the soft tissues and marginal bone loss surrounding the 
osseointegrated implants and teeth. A justification for 
that, the CH is accompanied with higher formation and 
accumulation of advanced glycation end-products in 
the systemic and oral tissues that rise the release of pro-
inflammatory cytokines that increase crestal bone loss if 
kept uncontrolled [15, 17- 19]. Nevertheless, under optimum 
glycemic control, dental implants can make successfull 
osseointegration and persist functionally stable for long 
periods in diabetic patients in an approach like non-diabetic 
individuals [20, 21].

 The HbA1c is a precise and easy to administer test with 
immediate results accessibility and can be an efficient 
tool in the diagnosis of diabetes. HbA1c (glycosylated 
hemoglobin) can reveal glucose levels in blood throughout 
the preceding 6–12 weeks previous to the test. It is stated 
as a percentage of the total hemoglobin. For an HbA1c 
test to categorize as normal, or non-diabetic, the value 
should be less than 5.7 %. If the value is ranging 5.7 % 
to 6.4 % the individual is considered to be prediabetic, 
while diabetes patient can be diagnosed with a value 
HbA1c of 6.5% or more. The HbA1c allows evaluation 
of intermediate term balance of diabetes, therefore 
the practicality of implant-supported rehabilitation 
should be evaluated with the previous test results [13, 22]. 

  Evaluation of peri-implant tissue health is very essen-
tial for recognition of early signs of peri-implant dis-
eases. It was shown evidence that formation and growth 
of a microbial biofilm is a significant etiologic factor 
in the pathogenesis of peri-implantitis and consequent 
marginal bone loss [23]. Subsequent to plaque aggrega-
tion on implant surface, it spreads apically though clini-
cal and radiographic symptoms of tissues damage will 
be detectable. Thus keeping oral hygiene and elimina-
tion of plaque nearby the implants are very essential in 
preservation of the tissues around the dental implant [24].
Currently platform switching concept is widely used in 
implant dentistry; however, its influence on the health 
of surrounding soft tissue and marginal bone level al-
terations in implant retained overdentures and especially 
in controlled diabetic patients, remains inconclusive. 
Thus the current study aimed to test the hypothesis that 
there is an equivalent status for the health of surround-
ing soft tissue and marginal bone level around platform-
switching implant abutments in mandibular overden-
tures in controlled diabetic patients; type 2 diabetes 
mellitus (T2DM) and non-diabetic patients as control 
group.

MATERIALS AND METHODS                                                                          

 For this study, fourteen completely edentulous patients 
were selected from out-patient clinic, prosthodontic 
department, Faculty of Dentistry, Ain Shams University.
The inclusion criteria were patients with age range 50-
65 years, seven patients with controlled type 2 diabetes 
mellitus and seven patients systemically healthy 
non-diabetic. All patients had their medical records to con-
firm their medical status including the glycosylated hemo-
globin test (HbA1c test) to confirm that all selected partici-
pants in group I (healthy non diabetic) its value is less than 
5.7% while those in group II were controlled having levels 
ranging 6.5 up to 7%.
Patients whose HbA1c levels were above 7 % were ex-
cluded from this study [20]. In addition a questionnaire was 
distributed on them containing five questions about their 
biography and medical status. About
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  age, sex, for how long did he\she suffer from the 
diabetic condition, the last date and reading of his 
cumulative glucose test (indicate controlled or not), the 
medication taken. 

 Patients should be free from any additional systemic 
disease that might have influences on implants osseointe-
gration and have been suffering from type2 diabetes 
mellitus for at least 10 years.
 
 The mandibular residual ridge had sufficient height and 
width and covered by firm dense fibrous mucoperiosteum, 
had Angle’s class 1 maxilla-mandibular relationship and 
with good oral hygiene to provide the advantageous  
conditions for the implants. The Exclusion Criteria were 
patients taking medications which might affect bone       
metabolism, patients having 
parafunctional habits as bruxism and clenching and who 
suffered from neuromuscular disorder or formerly received 
radiotherapy involving the head and neck region. Patients 
having temporomandibular joint disorders or had their 
teeth extraction due to periodontal disease were also 
excluded from participation in this study. 

Patient's approval:
 All participants were informed about details of the 
research and objective of the study. All participants 
were informed about the benefits from the prosthetic 
treatment having a well-fitting and retentive denture. 
In addition they were given notice that in case of failure 
of the treatment modality, a conventional mandibular 
complete denture would be constructed as replacement.

 They signed an informed consent form. All data were kept 
confidential; all reasonable actions to keep the 
security of their personal information and confidentiality 
of the patient protected health information were taken

Grouping of patients:
 The participants were assigned into two equal groups; 
seven patients in each group. All patients were reha-
bilitated with maxillary complete denture and implant 
retained mandibular overdenture, receiving two plat-
form-switched Standard (P-ST) dental implants placed 
in the mandibular canine region bilaterally. Where in 
Group I patients who are systemically healthy non dia-
betic (as control group) and Group II patients medi-
cally diagnosed T2DM and in controlled condition.

Patients’ examination:

 - Intraoral examination, visual and digital, for the 
mucosa covering mandibular residual ridge to con-
firm that it was firm, healthy and there were no 
signs of inflammation, infection or irritation.  

 - Pre-operative Cone Beam Computed Tomogra-
phy (CBCT) (i-CAT FLX series Imaging Sciences 

 LLC, Hatfield) was taken for all participants, while  their 
dentures in place, where  gutta  percha rods were put  verti-
cally  on the  labial  flange  at  the  area of interest (mandibular 
canine area) and was used as radiographic stent. Figure (1)

Figure (1): Mandibular denture with gutta percha used 
as radiographic guide in preoperative CBCT evaluation.

•  Evaluation of diagnostic casts
-Upper and lower alginate impressions (Cavex  impression 
paste, cavex Holland) were made using stock trays and   
poured into dental stone to get upper and lower diagnostic 
casts.     

-A provisional centric jaw relation was recorded and 
the two diagnostic casts were mounted on a mean 
value articulator to evaluate the opposing ridge rela-
tionship and an existing restorative interarch space of 
minimum 12 mm to ensure the necessary space for the 
prosthetic components of the implant attachment system.

•  Prosthetic Procedures
- New upper and lower complete denture was constructed 
for all participants according to the conventional steps.
               
- Virtual planning was done with dual scan protocol by 
modifying the duplicate of participant’s lower complete 
denture into radiographic guide by adding spherical ra-
diographic composite markers. The first scan was carried 
out for the lower denture on the cast placed on the glass 
table, and the second scan was done while the patient was 
wearing the upper and lower denture and biting in centric 
occlusion.

- Based on the radiographic markers visible in 
both scans, the two scans were superimposed onto 
each other and the CBCT raw data was converted 
into 3D information by In2Guide cyber med soft-
ware (In2Guide cyber med software, Seoul, Korea).
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 The Software allows rotation of the 3D images to view 
the proper treatment plan from all angles, to simplify 
the selection of the implants location in relation to the 
available bone, anatomical landmarks, and position of 
prosthetic teeth in the placed radiographic stent. Figure (2)

Figure (2): Planning for implant position and surgical guide.

- The mandibular CAD/CAM stereolithographic surgical 
guide was provided with two metallic sleeves to guide the 
implant placement in the virtually planned position with 
the precise depth, angulation, mesiodistal and buccolin-
gual position as planned during the computer simulation. 
Additional three windows were added labially for fixation 
screws with an adequate distant from the planned implants 
drilling sites.

  -  Surgical Procedures

 - Surgical Procedures was done using flapless 
technique and immediate implant loading proto-
col was followed for all participants in both groups. 

  - At the visit of surgery,  patients of both groups were 
ready for the surgery following the usual protocol for im-
plants surgery including antibiotics (Augmentin 1gm), 
non-steroidal anti-inflammatory drug (Ibuprofen) and 
chlorohexidine mouthwash were prescribed for all partici-
pants to be used one day before and four days at least after 
the surgical operation. 

  - For all participants, they were treated in the morning 
with short appointments, after having a normal breakfast 
and after taking their oral hypoglycemic agent (for diabetic 
patients) 

 -  The surgical guide was disinfected according to the 
manufacture instruction. The patient was instructed to 
rinse vigorously with chlorohexidine mouthwash. Surgery 
was performed under local block anesthesia technique. The  
surgical guide was stabilized in the patient’s mouth by a 
silicon occlusal index (Zeta Plus, putty. C-silicone impres-
sion material-zhermack company- Italy) and fixed in its 
place to the mandibular bone with anchor pins to prevent 
micro-movement that can affect the implant placement  
position.  Fixation of the mucosa-supported surgical guide 
was done using the surgical kit that the manufacture pro-
vided to drill through the three labial windows to place the 
anchor pins. Figure (3)

Figure (3): Stereolithographic surgical guide stabilized and fixed 
in its place.

 - The surgical occlusal index and maxillary den-
ture were removed and the precise fit of the sur-
gical template has been checked before start-
ing surgery visually and manually. The osteotomy 
preparation was performed using the universal surgical 
kit supplied by the manufacture of the guide (In2Guide).

 - For all patients two Platform Switching Standard (Plat-
form Switching Standard, Multysystem CC implants, 
7024209, Italy), 4.2 mm diameter and 9 mm length, ta-
pered screw type implant P-ST, internal hex, polished 
treated neck with micro-throats and high frequency rough-
ness (H.F.R) surface were placed at the pre-planned canine 
area. Figure (4 a)

 -  The drilling sequence for implants placement began 
with a tissue punch through each metal sleeve of the surgi-
cal guide to remove the mucosa only in those areas. The 
sequential drilling was done using the exact drill length 
and diameter according to the virtual implant plan. Then 
the surgical guide was removed and the platform switch-
ing implants were inserted into the prepared osteotomies 
and turned in a clockwise direction while applying a slight 
downward pressure with a torque exceeding 35 N/cm 
that ensures primary stability of the implants. Fig. (4 b)

Figure (4): a) Platform switching implant, b) Implant inserted 
into the planned position, c) Ball abutments were screwed into 
the implants
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-The Gingival Index (G.I.)
  The gingival tissues around the two implants were isolat-
ed and gently dried by a piece of gauze. For each implant, 
the buccal and lingual surfaces were independently scored.

 This was done according to the gingival scores described 
by Mombelli et al [25] as follows: G.I. 0: represents normal 
healthy gingiva, G.I. 1: represents mild gingival inflamma-
tion with slight change in color, slight edema and/or bleed-
ing on probing, G.I. 2: represents moderate gingival in-
flammation with redness, glazing and bleeding on probing 
and G.I. 3: represents severe gingival inflammation with 
marginal edema and redness, ulceration and spontaneous 
bleeding. 

-The pocket depth (P.D.)
 Same observer did the records for all the participants. Wil-
liams periodontal probe was used to measure the pocket 
depth around each implant; as the distance between the free 
gingival margin and the apex of the probe. The measure-
ments were recorded at the mid of the four surfaces; buc-
cal, lingual, mesial and distal for each implant. The mean 
values of the scored surfaces for each implant were then 
calculated, this value was considered as the mean probing 
depth for that implant. Data was tabulated and statistically 
analyzed.

- Furthermore, any complications were recorded if pres-
ent like loss of retention, loosening of the metal housing 
and denture fractures. Absence of complications was re-
garded as prosthetic success. Implant success was out-
lined according to the PISA consensus conference. [26]

 - Radiographic evaluation
 Peri-implant marginal bone loss was measured in all 
implant surfaces, labial, lingual, mesial and distal utiliz-
ing the linear measurement tool provided by Invivo 3D 
imaging software. Two horizontal lines, where one pass-
ing through the implant shoulder and the other passing 
through the first implant-bone contact point. Distance be-
tween these horizontal lines  indicate the amount of peri-
implant bone loss,it was calculated at mid of labial, lin-
gual, mesial and distal aspects of each implant. Figure (6)

Figure (6): Two horizontal  lines were  drawn to assess the 
amount  of  peri-implant  bone  loss

 Marginal bone loss (MBL) was calculated by subtracting 
the bone heights in the follow-up radiographs from those

 -  After implants insertion, primary stability of implants 
was confirmed using Osstel device (Osstel W&H, Göte-
borg, Sweden). Osstell records to be ≥ 65 to ensure the 
readiness of the implants to be immediately loaded with 
overdenture. 
 - Ball abutments were placed using torque not sur-
passing 20 N/cm. Fig. (4 c) The metal housings were 
placed on the ball abutment and the fitting surface of 
mandibular denture base opposing to the housing loca-
tion was marked and relieved. Then the denture was 
reseated to make sure that denture was seated se-
curely over the mandibular ridge without any rocking.

 - A direct pickup technique was followed; Plastic caps 
(OsteoCare Dental Implant System Ltd) were positioned 
on the ball attachments. Undercut of the ball abutment 
was covered with a small shim to stop any excess acryl-
ic resin from entering to the undercut. Autopolymerized 
acrylic resin (Acrostone Cold Cure, Acrostone, Egypt) 
was added in the relieved areas in the fitting surface.  
Then the dentures were seated in patient’s  mouth and was 
instructed to close in centric occlusion until complete setting 
of the pickup material (for about 10 min). Afterwards the 
mandibular denture was removed, cleaned and any excess 
material was trimmed. All needed occlusal  adjustments 
were made to remove any  interferences. Figure (5 a,b)

Figure (5): a) Direct pickup while patient closing in cen-
tric. b) The metal housing picked in the fitting surface.

 - All patients were given oral hygiene instructions and 
were informed to continue the post-surgery medica-
tions protocol. Patients in group II were stressed for the 
importance of continuing their diabetic medications and 
preserving an adequate level of metabolic control dur-
ing the healing process and throughout the study period.

 Patients’ evaluation
 - Patients in group II (T2DM) were asked to have 
hemoglobin A1c (HbA1c) test frequently every 3 
months for monitoring their levels to ensure their 
medical status is under control and for post-inser-
tion inspection and adjustments were done if needed. 

 - Clinical follow-up visits were scheduled at one 
week, 3, 6 and 12 months following implants place-
ment for Peri-implant tissue health evaluation; gingi-
val indices (GI) and mean probing depth while at the 
time of implants loading, 6 and 12 months for assess-
ment of the peri-implant bone loss using CBCT scan.
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 in the baseline radiographs. The readings were 
collected, tabulated and statistically analyzed.

Statistical analysis:
 Statistical analysis was performed with R statisti-
cal analysis software version 4.1.1 for Windows . Data 
were presented as mean difference and standard de-
viation. Intra and intergroup comparisons were done 
using unpaired t-test and student t-test respectively. 
The significance level was set at P ≤ 0.05 for all tests.

RESULT                                                                         

 Fourteen patients (7 non diabetic, 7 controlled Type 2 
diabetes mellitus) with a mean age of 60.8 years (± 4.5) 
fulfilling the appropriate criteria for this research were 
recruited into two groups. 28 implants with switched 
platform approach were inserted (2 in each patient) 
with survival rate 100% for one year follow up period.

 The results of the current study are demonstrated in  
the following tables and figures.
 1. Comparison of peri-implant bone loss (mm) in the 
two groups:
 Unpaired t test was used to test for significance be-
tween the two groups, the mean and standard devia-
tion was calculated .The calculated mean of the mea-
sured over all bone loss in group I was 0.24 mm and in 
group II was 0.32 at 6 months, in group I was 0.26 mm 
and in group II  was 0.30 between 6- 12 months while 
in group I was 0.50 mm and in group II  was 0.62 from 
loading to 12 months. Lower values of bone loss for non-
diabetic patients compared to diabetic patients was found 
but with statistical insignificant (P ≤ 0.05). Figure (7)

Table 1- Mean difference and standard deviation 
(SD) values of total bone loss (mm) in both groups

Total Bone loss in both groups

Follow-up interval Group I Group II P-value

Mean  SD Mean SD

Baseline-6 months 0.24 0.09 0.32 0.17 0.292

6 months-12 months 0.26 0.07 0.30 0.13 0.516

Baseline-12 months 0.50 0.09 0.62 0.13 0.067

*; significant (P ≤ 0.05) ns; non-significant (P >0.05)

R Core Team (2021). R: A language and environment for statistical com-
puting. R  Foundation for Statistical Computing, Vienna, Austria.

Figure (7): Peri-implant bone loss (mm) in the two groups. 

 2- Comparison of peri-implant tissue health param-
eters in the two groups:

 Unpaired t test was used to test for significance between the 
two groups, the mean  and  standard deviation was calcu-
lated. At 1 week, 3 months, 9 months and 12 months, there 
were lower values for non-diabetic patients compared to 
diabetic patients but with  statistical  insignificance  
difference. The calculated mean of gingival index in group 
I was 0.3 and in group II was 0.4 at 1 week, in group I 
was 0.28 and in group II was 0.36 at 3 months, in group 
I was 0.25 and in group II was 0.30 at 6 months, in group 
I was 0.1 and in group II was 0.2 at 12 months and was 
found statistically insignificant ( P ≤ 0.05). Figure (8)

Table 2- Mean difference and standard devia-
tion (SD) values of Gingival index in both groups

Follow-up 
interval

Group I Group II P value

1 week 0.30 ± 0.70 0.40 ±0.48 0.56

3 months 0.28 ± 0.42 0.36 ±0.32 0.32

6 months 0.25 ±0.32 0.30 ±0.42 0.80

12 months 0.10 ±0.32 0.20 ±0.42 0.62

Figure  (8): Gingival index in both groups
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 The calculated mean of probing depth in group I was 2.34 
and in group II was 2.42 at 1 week, in group I was 1.98 
and in group II was 2.07 at 3 months, in group I was  1.4 
and in group II was 1.48 at 6 months, while in group I 
was 1.2 and in group II was 1.26 at 12 months and was 
found statistically insignificant ( P ≤ 0.05). Figure (9)

Table 3- Mean difference and standard devia-
tion (SD) values of probing depth in both groups

Group 1 Group 2 P value

1 week 2.34 ± 0.12 2.42 ± 0.10 0.16

3 months 1.98 ± 0.10 2.07 ± 0.10 0.11

6 months 1.4 ± 0.10 1.48 ± 0.11 0.16

12 months 1.2 ± 0.10 1.26 ± 0.13 0.28

Figure  (9): Probing depth in both groups

DISCUSSION                                                                      

  Diabetic patients who controlled their disease show less 
risk of various health complications than uncontrolled pa-
tients. It has been studied that well-controlled diabetics pa-
tients have good response to periodontal therapy and have 
fewer systemic complications than poorly controlled dia-
betics [27]. Thus patients were carefully selected and thor-
oughly examined in order to eliminate any factors, habits 
or debilitating diseases that might adversely influence the 
bone or soft tissues condition and eventually the results of 
this study. This was done through comprehensive medical 
history, clinical examination and laboratory investigation.

 Guided implant placement using CAD/CAM tech-
nology was used in this study to permit the precise 
planning of implant locations and positioning. The 
guided surgery is a highly precise in implantology,
it reduces the patient’s chair time, the surgical procedures 

 become more predictable and less stressful, and the 
implants are placed in a driven manner through sur-
gical guide fast and simple. Through this technique, 
the large amount of information acquired in a virtual 
planning is transferred by the manufactured stereo-
lithography surgical guides to the surgical field [28, 29] .

 For diabetic patients atraumatic handling to the tissues is 
very essential thus flapless technique ( Tissue punch  pro-
tocol) was  followed for both groups benefiting its advan-
tages as maintaining the soft tissues contour, decreased 
bleeding at the surgical site, decreasing the postsurgi-
cal discomfort and reduce surgical and healing time [30].
 Besides the minimally invasive techniques preserve the 
periosteum untouched; reducing the surgical trauma and 
maximum blood supply is maintained to the nearby bone. On 
the other hand, reflection of flap procedures would interfere 
with tissue vascularization and part of blood supply coming 
to bone from surrounding soft tissues is compromised  [31].

 Immediate loading protocol was used in this study based 
on other studies that used it and mentioned that there is 
no risk of failure [32, 33]. Where it shortens the total treat-
ment period and permits the patients to begin utilizing their 
prosthesis directly after implant insertion appointment.

 HbA1c values reflect the level of glycaemia control, they 
were made to be aware of the glycaemia control pre sur-
gery and frequently every 3 month as a monitor for their 
medical status along the study period in order to be sure 
that the participants’ status is under  control [9]. Where a 
value of less than 7% for HbA1c is considered good level 
[20 - 34]. This assured that all participants in group II had well-
controlled T2DM and maintained their glycemic levels via 
medications and dietary control. This helped to reduced in-
flammatory manifestations in the peri-implant tissues  and  
to  the  stabilit y of  crestal  bone  around  implants.

 And this in addition to other factors as proper patient 
selection, frequent clinical and radiographic assessment, 
control of occlusal load, primary implant stability, main-
taining good oral hygiene and patients cooperation may 
explain the successful results of this study as the crite-
ria of implant success in the two groups, was revealed in 
the follow-up assessments that went with several stud-
ies that have shown that high implant survival rates can 
reach up to 100% amongst well controlled diabetic pa-
tients in a similar manner to systemically healthy non 
diabetic subjects; provided they have regularly main-
tained glycemic levels where dental implants make os-
seointegration and remain functionally steady [19, 35-37].

 Statistical data for this study revealed that the calcu-
lated mean values of peri-implant bone loss and inflam-
matory response was found of insignificantly higher val-
ues for Group II (diabetic patients) compared to Group I 
(non diabetic patients) during all the recall appointments.
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The mean amount of total bone loss detected in the 
studied groups was found   in the normal range dur-
ing the first year following implant loading. The out-
comes coincide with a study proposed that verti-
cal marginal bone loss at the peri-implant surfaces 
must not be more than 1-1.5 mm in the first year [38].

 Peri-implant bone loss that took place in the fol-
low up period may be caused by surgical trau-
ma, wound healing and remodeling process. [39]

 In this study, decrease in plaque accumulation was ob-
vious due to regular oral hygiene recall appointments 
and that patients were following oral hygiene mea-
sures. This matches with previous studies that stated 
successful osseointegrated implants were in patients 
who performed routine oral hygiene instructions  [40].

 Also other study revealed that oral hygiene mea-
sures decreases peri implantitis around immediately 
loaded implants that were inserted in diabetic patients 
similar when compared to non diabetic patients [36].

 A slight increase of peri implant marginal bone loss was 
observed during the study follow up periods in the con-
trolled diabetic patients group but statistically insignificant, 
these changes coincide with the results of previous study 
concluding that completely edentulous type 2 diabetic 
patients can be rehabilitated with implant-supported 
prosthesis following immediate loading protocol success-
fully provided that diabetic patients keep good glycemic 
control. [41]

 A study shows that elevated HbA1c leads to more 
bone resorption after three years follow up, neverthe-
less this effect is not significant. Besides, the bleeding 
on probing is more frequently in the poorly controlled 
patients, but the probing depth is not increased. [20]

 Peri-implant tissue health gingival indices (GI) and the 
probing depth (PD) were recorded. Where pocket probing 
depth (PD) is associated with loss of attachment and sup-
porting bone, and this is natural during the first year. [42]

 Platform switching implant maintains the height and 
width of crestal bone and limit the circumferential bone 
loss (43-45). One of the reasons that platform switch-
ing implants are recognized to preserve marginal bone 
from stress concentration sited at implant-abutment in-
terface. This was also reported by other studies con-
ducted on implant-abutment configurations  [46, 47]

 Moreover marginal bone being maintained in platform 
switching implants is attributed to a horizontally re-
established biological width, where the re-positioned

 bone tissues and consequently the soft tissues are 
in a further horizontal direction. This caused hori-
zontal and inward shift of implant-abutment inter-
face far from the outer edge of implant platform. [48]

Furthermore, the reduced bone loss and clinical in-
flammatory parameters in the platform switching im-
plant might be the result of inward shift of inflam-
matory cell  away from surrounding crestal bone [49]

CONCLUSION                                                                       

 Within the limitations of this study, it was revealed that 
using two platform switching implants for assisting man-
dibular overdenture is a successful and predictable treat-
ment option for type2 controlled diabetic patients as non 
diabetic patients. 
 Peri-implant bone loss was found in type2 controlled dia-
betic patients higher but insignificantly when compared 
to non diabetic patients during one year follow up period. 
Regarding the clinical assessment there was no significant 
difference in both groups with consideration of continu-
ous glycemic control and optimum oral hygiene measures.
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