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Abstract
Background The morphology of the peri-implant soft tissue is influenced by the quantity and
quality of the alveolar bone. Objectives To determine the difference in the rate of marginal bone
loss between two types of implants (compressive one-piece implants-with conometric cap vs.
compressive M two-piece: screw type) after loading the implants for one year using CBCT scanning.
Materials and Methods A prospective clinical study was conducted over the course of 12 months on
50 partially edentulous cases; they were divided into two age groups, and the demographic data was
obtained from the patients with specific inclusion criteria. Crestal bone resorption was scanned using
CBCT images and it was measured in millimeters (mm) mesially, distally, buccally, and lingually
for each implant from the implant-abutment junction to the crest of the alveolar bone, immediately
after implant placement and after a year of functional loading. Further, the pattern of bone loss
was scanned and recorded as either a horizontal or vertical pattern of bone loss. Results The
greatest amount of bone loss was observed in older age group (51-70) male patients, and patients
that were treated with the one-piece implant. Furthermore, a horizontal pattern of bone loss was
higher than vertical, which was more prominent in patients that had the one-piece implant treatment.
Conclusion the compressive M two-piece: screw type implant proved to be more successful since
it resulted in less marginal bone loss.

Keywords: Bone loss; CBCT; Compressive one-piece implants; Compressive
M two-piece; dental implant.
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Introduction
A dental implant is used as a treatment modality
in modern dentistry to restore missing teeth as
an alternative to a dental prosthesis. Such a
treatment is regarded as the first line of treatment
for edentulous patients due to its high functionality
and conservative nature when compared to other
treatments. However, several factors should
be taken into consideration for the success
and failure of a dental implant. These factors
include the quantity of peri-implant bone and
preservation of this bone during insertion of the
implant and after loading the implant while it is in
function. The morphology of the peri-implant soft
tissue is influenced by the quantity and quality of
the alveolar bone (Koutouzis, 2011). Therefore,
periodic follow-up and radiographic imaging of
the crestal bone has become a fundamental
method of assessment of dental implants.
Several radiographic methods of imaging are
applied for the evaluation of the marginal bone
including periapical radiography using a parallel
technique, panoramic tomography (Kopecka et
al, 2014). Today, cone beam, which is a threedimensional radiographic technique also applied
for better orientation of the marginal bone loss
around the dental implant. For monitoring the
amount of marginal bone loss is monitored by
estimating the distance between the implantabutment junctions to the crest of the periimplant bone. Marginal bone loss around a
loaded implant during the first year is a common
finding. Therefore, this prospective cohort
study aims to monitor the amount and type of
marginal bone loss after 12 months period after
functional loading of two different implants and
attachment - compressive one-piece implants
(with conometric cap) vs. compressive M twopiece (screw type) using cone beam computed
tomography (CBCT).
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Kurdistan Region of Iraq. A prospective cohort
study was conducted using CBCT images to
determine the amount and type of marginal
bone loss around two types of dental implant
which placed randomly in the upper and lower
anterior and posterior edentulous areas by Dr.
Omer Aziz Shaswar in another research for the
evaluation of the implant stability of these two
types of dental implants after loading (Omer,
2022). Twenty-five (n=25) 25 compressive onepiece implants (ROOTT implant from Swiss) with
conometric caps supporting two (or more) units
of fixed prostheses immediately loaded within
72 hours and (n=25) Compressive M implants
(ROOT T implant from Swiss), supporting twounit (or more) screw- type fixed prostheses. The
implants were scanned using two sets of CBCT
images at 72 hours and 12 months after loading
the implants to measure the amount of bone
and determine the type of bone loss around the
implants, they were involved into two age groups
Group 1, aged between (40 to50) years, and
Group 2 aged between (51 to 70) years. Further,
the patients were divided into male and female
groups. The practical part of the current study
required 16 months to be accomplished from
August 2020 to Jun 2022.
CBCT imaging
Cone Beam Computed Tomography images
were obtained using (Sirona GALILEOS
comfort) model 2016, 98kv, 25mAs, Field of view
GALILEOS Compact (12 x 15 x 15) cm³ with 3D
Resolution (isotropic voxel size) 0.3 mm.

Bone loss measurement
The CBCTs were taken for the patients after 72
hours to determine the initial level of the marginal
bone around the inserted implant after functioning
at four sites: mesial, distal, facial, and lingual.
The distance from the implant-abutment junction
Materials and Methods
to the crest of the alveolar bone for all implants at
Study design and setting
four aspects was undertaken which is referred to
The study was conducted at Shorsh Teaching as (M1). After 12 months of functioning of each
Center for training Kurdistan Board students implant, another CBCT was captured for each
for Medical Specialty in the City of Sulaimani, patient and again the distance from the shoulder
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of the implant to the crest of alveolar bone was
measured in mm and referred to as (M2) (Figure
1), and the amount of bone loss after 12 months
was determined around each aspect of each
implant as (M3) which is equal to (M2-M1=M3)
(Figure 2).
Inclusion and exclusion criteria
The sample included patients fit for surgery
under local anesthetics with epinephrine, and
fit for dental implantation (patients without any
local bone and soft tissue lesions). Whereas,
smoker patients and medically compromised
patients (Osteoporosis, osteoradionecrosis,
hyperthyroidism,
hyperparathyroidism
and
Vitamin D deficiency). Further, patients on
long term medication which interfere with the
treatment outcome of the study were excluded.
Inter and intra examiner calibration
After training course was undertaken for scanning
the CBCT images for detection of the amount of
bone loss and pattern of bone loss around the
dental implants with a well-trained radiologist,
inter-examination calibration was performed,
and the level of consistency was 90% with the
radiologist. Moreover, the intra-examiner at oneweek interval was 85%.
Study registration
The study was registered with the Kurdistan
Board for Medical Specialties (KBMS) and
ethical approval was obtained from the Scientific
Committee of KBMS (N - 727 on 11/5/2021).
Statistical analysis
Descriptive statistics calculate (mean and
standard deviation and tables), and inferential
statistics for analysis of significance (t-test) were
performed using the SPSS 21.0 for Windows,
the level of statistical significance was set up at
p <0.05.
Results
This prospective study was conducted on 50
partially edentulous cases (n38) male and
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(n12) female cases, their age ranged between
40 to 70 years, they were divided in to two age
groups, group one (G1) the patients’ age ranged
between 40 to 50 years included (n30) implants
and group two (G2) their age ranged between
51 to 70 years, which included (n20) implants.
Implants with the conometric caps recorded
higher amount of bone loss compared to screw
type implants at all aspects around the implants
as shown in Table 1. The differences were highly
significant at the distal and lingual site p. value
were (PV<0.05) they were (0.007 and 0.001)
respectively. The severity of bone loss according
to the age of the patients and the sites, recorded
significantly higher amount of bone loss with G2
compared to G1. The amount of bone loss was
significantly higher at mesial, facial and lingual
aspects of group 2, P value was < 0.05 However,
and the result showed non-significant differences
in the amount of bone loss at the mesial sites of
the two types of the implant, p value was > 0.05,
as shown in Table 2. Furthermore, the amount
and severity of bone loss were also determined
according to the gender of the patients at the
four sites scanned in this study. There were no
significant differences in the amount of bone
loss between males and females at mesial, distal
facial sites, the p value was >0.05, whereas, the
amount of bone loss at the lingual site of the
males was higher than females, p. value was
>0.05. (Table 3). The pattern of bone loss was
also scanned in this study, there were 37 cases
of horizontal bone loss and 13 vertical bone loss,
no significant differences in the amount of bone
loss was recorded with the horizontal and vertical
pattern of bone loss at the four sites scanned in
this study, the p value was >0.05, (Table 4). Table
3 demonstrates the amount of bone loss in mm
around both types of implants, the conometric
and the screw type according to scanning access
for the remaining bone around both to estimate
the amount of bone loss at mesiodistal and
buccolingual access. Statistical analysis using
*Paired Samples T. Test revealed no significant
differences in the amount of bone loss between
the two types of the implant (conometric and
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screw type) at both mesiodistal and buccolingual
accesses, as the p. value for both access was
>0.05. (Table 5).

Figure (1): Types of the implants; (A)
compressive one-piece implant; (B)
compressive M two-piece (screw type); (C)
conometric retention.
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Table (1): Site distribution of the amount of
bone loss in mm according to type after 12
months of implant loading.

Table (2): Site distribution of the amount of
bone loss in mm around the two types of the
implant according to age.

Table (3): Site distribution of the amount of
bone loss in mm around the implants after 12
months loading according to gender.

Figure (2): bone loss measurement (A)
in Sagittal Plane, Mesial and Distal bone
loss measurement and (B) in Coronal
plane, Facial, and lingual bone loss
measurement).
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Table (4): Pattern of bone loss around of the implant, any marginal bone loss that
the implants at four examined sites in a happens at the time between installation of the
mesiodistal direction.
implant and functional loading of the implant by
the prosthesis is not taken into consideration (De
Smet et al, 2002). The limitation of conventional
radiography is that the lingual and buccal plate
is obscured by the high density of the implant,
whereas, cone beam radiography can overcome
this problem and can monitor the amount of
bone loss around the dental implant as it is
a three-dimensional method of imaging. The
first European periodontal conference – 1978,
considered crestal bone loss of less than 1.5 mm
in the first year after insertion of the prosthesis
was considered the hallmark of success (Degidi
et al, 2006).Studies reported the critical value
of first-year marginal bone after implantation as
1-1.5 mm (Boronat et al, 2008), and an average
Table (5): Demonstrates the amount of bone of 0.2 mm annual bone loss in the following
loss in mm according to scanning access for years According to (Albrektsson et al, 1986).
the remaining bone around both types of the However, some other studies proposed a 0.1
implants.
mm annual rate of bone loss in the following
years (Astrand et al, 2004; Hänggi et al, 2005).
This study confirmed that the degree of marginal
bone loss varies widely, affected by the patient’s
age, gender, and implant type. The current study
also assessed the pattern of bone loss observed
in different aspects of the implants scanned by
cone beam computed tomography (CBCT). An
essential objective of this research was to gain
insight regarding how the characterization of
patients and implant type can affect the degree of
bone loss and the overall outcome of treatment
by dental implants.
Discussion
Dental implants are regarded as the most
functional and conservative line of treatment of
extracted teeth; however, peri-implantitis and
marginal bone loss are often a complication of a
dental implant and are associated with the longterm success of implant treatments (Rasouli,
et al, 2014). The distance is measured at the
baseline and monitored periodically. Baseline
radiographs are captured 72 hours after loading
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The effect of patient age on bone loss
The reason for this difference in the amount of
bone loss between older and younger age groups
can be attributed to the fact that the healing time
of elderly patients is longer compared to younger
patients, the presence of systemic health
conditions, and more notably, elderly patients
tend to have poorer local bone conditions
compared to younger patients, physiologic
changes in the body and health problems related
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to age place the elderly patients at a greater risk
of bone loss in dental implant treatment (Staedt
et al, 2020). The result of the current study
was consistent with a report by Compton et al,
(2017), which showed that elderly patients have
poor periodontal health and bone width which is
necessary for the success of implant treatment.
However, our result conflicted with studies by
(Al-Fahd, 2016; Pedro et al, 2017; Ikebe et al,
2009) that didn’t consider old age as a risk factor
for implant treatment.
The effect of patient gender on bone loss
In the 50 implant cases investigated, 38 were
males and 12 females. Following the cessation
of treatment, bone loss was assessed after 12
months. It was determined that male patients
suffered from a greater degree of bone loss at
all aspects of the implants compared to females.
Such results implied that female patients have a
more favorable prognosis in implant treatment.
These results of this study were consistent with
a study performed by (Chrcanovic, Albrektsson
and Wennerberg, 2015; Negri et al, 2014) which
showed that male patients had greater degrees of
marginal bone loss compared to female patients.
However, the results were in disagreement with
another investigations done by Luongo et al,
(2014) that showed female patients had a greater
risk of failure compared to male patients.
The pattern of bone loss according to the
implant type
Bone loss that occurs in the mesial, distal,
lingual and buccal aspects of an implant can be
either vertical or horizontal in nature. After the
12 months of treatment, the number of cases
with horizontal bone loss was much higher than
vertical bone loss around both types of implants
used in this study (37 H vs. 13 V), however, there
were no significant differences in the amount of
bone between the horizontal and vertical type
of bone loss at for scanned sites (mesial, distal,
lingual and facial), since p value was >0.05.
These results were consistent with other two
studies that compared the degree of bone loss
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in different types of connections (Lauritano et al,
2020; Bittencourt et al, 2021). Furthermore, no
significant differences in the rate of bone loss
were recorded between the two types of implant
through mesiodistal and buccolingual access
of scanning. A possible explanation for the
difference in bone loss patterns between the two
implant types can be attributed to the relationship
between the implant-abutment interface and
bacterial leakage. Two-piece connection
systems have less micro bacterial leakage, and
this results in less occurrences of peri-implantitis
and bone loss (Kowalski et al, 2021).
The effect of the type of implant on bone loss
The results showed that compressive one-piece
implants (ROOTT implant from Swiss) with 25
conometric caps had a greater degree of bone
loss in all aspects surrounding the implant when
compared to the compressive M two-piece:
screw type implant. A similar result was reported
by (Shi et al, 2018) showed that screw-type
implants had less marginal bone loss. However,
the results of the current study disagreed with (De
Brandão, Vettore and Vidigal Júnior, 2013). They
found that there was no significant difference
between the two types. A possible reason for
the differences in bone loss observed in these
two different implant types can be attributed to
the type of the implant, one-piece implants result
in a greater production of stress on the bone
which can lead to peri-implantitis and results in a
greater marginal bone loss or the occlusal forces
are transferred to the cervical crestal bone in one
piece implant, which leads to bone resorption
when compared to two-piece implants (Kowalski
et al, 2021). The limitation of this study was in the
determination of the accuracy of the facial and
oral bone level of implants in the vertical as well
as the horizontal dimensions as a result of metal
artifacts in those with multiple implants in the
same arch. Owing to the experimental design of
this study results may not be fully transferrable to
the clinical reality. Further, regarding the sample
size of this study, number of the implants was
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not large; therefore, higher number of implants
should be used in future studies to overcome
these limitations.
Conclusion
It seems that two-piece dental implant has better
outcome in terms of marginal bone loss. Bone
loss in one piece dental implant was found to
effect different regions around the implant in both
vertical and horizontal pattern.
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