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Abstract

Introduction: Planning and placement of dental implants in the aesthetic zone represents a great treatment challenge due to the fact that patients often evaluate the
overall therapeutic success based on the aesthetic result and have high aesthetic criteria and expectations. The buccal bone plate, as one of the key anatomical struc-
tures, is of great importance for the success of implant therapy in the frontal maxilla and is particularly prone to changes that occur post-extraction. One way to pre-
serve the buccal bone plate is to place an immediate implant at the extraction site. Immediate implantation is combined with various bone augmentation techniques to
maintain the thickness of the buccal bone plate over a long period of time. Aim of the study: To analyze buccal bone plate changes, via CBCT images and computer
software, that occur in all dimensions, at different time periods, in patients in which immediate implantation was performed, with and without graft material. Material
and method: The bony changes of the buccal bone plate in horizontal and vertical direction were analyzed in 40 patients divided into two groups of 20 patients who
underwent immediate implantation in the anterior maxilla without bone augmentation, and 20 patients who underwent immediate implantation with bone augmentation.
Results: Analysis of buccal bone plate changes showed that the greatest changes are observed in patients who underwent immediate implantation without using aug-
mentation techniques, with pronounced resorption of the buccal bone plate in all dimensions. The greatest changes in the horizontal dimension were observed in posi-
tion 1, where the initial average dimension of 1.51 mm decreased to 0.47 mm in 12 months. In contrast, in the second group of patients in the same position, 6 months
after implantation, the average values ranged from 1.29 mm - 1.38 mm, to 1.06 mm after 12 months. Changes in the vertical dimension after 12 months of implanta-
tion, in the first group, occurred in 60% of the patients that had changes in the vertical dimension ranging from 1.1 - 3.2 mm. In the second group of patients, the changes
that occurred after 6 months remain stable after 12 months, ranging from 1 to 1.4 mm on average. Over time, in the first group the bone density has a milder growth,
in contrast to the group of patients where bone augmentation was performed. Nevertheless, the most characteristic changes are in position 0 where, for the first group
of patients, the bone density decreased from 830Hu at the beginning to 426Hu, and in the second group from 516Hu, it increased to 714Hu, for the same period of
time. Conclusion: Stability in all dimensions of the buccal bone plate was achieved in those cases where implantation was combined with bone augmentation.
Compensating the empty spaces and dehiscences of the buccal bone plate with biological and biocompatible materials visibly increases the buccal bone plate clini-
cally, radiologically and statistically, thus improving the prognosis of placed implants. Key words: immediate implantation, buccal bone plate, bone augmentation,
aesthetic zone, CBCT.

AncTtpakt

Bogep: [naHnparbeTo 1 nocTaBaTta Ha AeHTanH! UMNIAHTV BO ECTETCKaTa 30Ha NPETCTaByBa rofieM TepaneBTCky MPeAN3BMK Mopaau hakToT LUTO NALMEHTUTE YeCTo,
BP3 OCHOBA Ha ECTETCKVOT Pe3ynTart, ro NpoLieHyBaaT LENoKYNHIUOT Tepanuckin YCrex 1 MMaaT BIUCOKI eCTETCKN KpUTEPUYMM 1 04eKyBatba. bykanHata nammHa kako
€/Ha 0f KIy4HUTe aHaToMCk CTPYKTYpH € Of roNieMa BaxHOCT 3a yCrex Ha MMnaHTonoLKaTa Tepanija B (hpoHTanHata Makcuna v € 0cobeHo CkoHa Ha npome-
HU KOW HacTaHyBaaT NOCTEKCTPaKLMOHO. EAeH 0 HauvHUTe fia ce 3adyBa OykanHata namuHa e Aa ce MocTaBu MMeaujaTHO MMNMAHT Ha CaMOTO MECTO Ha eKcTpak-
Lmja. MmeaujatHaTa uMnnaHTaumja ce KOMBMHMPA CO paniniHKM TEXHUKW Ha KOCKeHa ayrMeHTaLja 3a fa ce 3appxv aebenvHara Ha bykanHata namuHa Bo AONT Bpe-
MeHcku nepvog. Lien Ha TpygoT: [la ce aHanu3mpaat npomeHnTe Ha BecTubynapHata namuHa, npeky CBCT cHUMKW 1 KommjyTepcku codhTBEp, Ko HacTaHyBaaT BO
CITE AUMEH3NM, BO Pa3nu4Hin BDEMEHCKI NMepuopK, Kaj NaLneHT! Kaj kou MeanjaTHo Ce NOCTaBEHU UMMNAHTU CO KOPUCTEHE 1 683 KOPUCTEHE HA TEXHUKN Ha KOC-
keHa ayrmeHTauuja. Matepujan n metoa: AHanuaupaHy ce KockeHuTe NPOMeH Ha BeCTBYnapHaTa namiHa, Xopu3oHTanHa 1 BepTukanHa Hacoka, kaj 40 naLeHTn
nofenexn Bo Age rpynu no 20 naLueHTH Kaj Kou € U3BefieHa MeanjaTHa uMnnaxTaLuja Bo npeaHa makcuna 6es ayrmerTapa v 20 nauMeHTH Kaj Kou € u3BefeHa

MakenoHckm ctomaronowku nperned. ISSN 2545-4757, 2022; 45 (2): 29-38. 29



“MepmjaTHa MMnnaHTaLmja co ayrMeHTaumja. Pesyntatu: AHanu3saTta Ha npOMeHuTe Ha BecTubynapHaTa namuHa nokaxa Aeka Hajronemy npoMeHy nocTojart Kaj nawy-
EHTUTE Kaj koW € 3BeAeHa UMeavjaTHa UMNNaHTaLyja 6e3 fa ce KopucTaT TEXHUKY Ha ayrMeHTaLuja, Co HarnaceHa pecopnyja Ha BecTbynapHata namuHa Bo cute
AUMeH3M. Hajronemmn npomeHy Bo Xopu3oHTanHaTa AnMeHsuja ce 3abenexaa Bo noavumja 1 kageLwuTo noyeTHata npoceyHa auMeHavja og 1,51mm, 3a 12 meceuy ce
Hamanu Ha 0,47mm. 3a pa3nuka of Hea, kaj BTopaTa rpyna Ha nauueHTin Bo 1cTata nosuumja, 6 Mecewy no UMniaHTauymja NpoceyHuTe BPEAHOCTM Ce ABEXEa 04
1,29mm - 1,38 MM, [0 1,06Mm no 12 mecewm. [MpomeHnTe BO BepTUKanHaTa AuMeHauja no 12 Meceuy of UMnnaHTaumja, BO npeata rpyna, kaj 60% o nawyeHute
“MaLLe MPOMEHV Ha BepTukanHaTa AuMeHavja kon ce feuxea og 1,1 - 3,2vm. Kaj BTopaTa rpyna Ha nawyeHT1 npoMeHuTe HacTaHaTil No LIECTMOT MeCeL, 0CTaHyBaaT
1 no 12 mecewyy, ko ce aukat oa 1 4o 1,4mm Bo npocek. Co TEKOT Ha BPEMETO, KOCKEHMOT AEH3UTET BO NpBaTa rpyna iMa nobnar pacr, 3a pasnuka o rpynata Ha
NaLWeHTV KafeLwTo e U3BPLUEHa KOCKeHa ayrMeHTaLja, Ho HajkapaKTepuCTYHM NPOMeH MMa BO noavumja 0 KadeLuTo 3a npBaTa rpyna Ha NauMeHTUTe KOCKEHMOT
penauteT of 830HU Ha noyeTokoT ce Hamanun o 426Hu, a kaj BTopata rpyna og 516Hu, ce sronemun go 714Hu, 3a UCTUOT BpeMEHCKM NEpUOA. 3aKmyuok:
CrabunHoct BO CuUTe AMMEH3VW Ha BecTubynapHaTa NnamuHa ce MOCTWTHA Kaj OHWe cnyyau kafe umnnaHtaupjata Gele komOMHMpaHa cO ayrMeHTaLuja.
HapmomecTyBatbeTo Ha npasHuTe NPOCTOPU 1 JEXUCLIEHLMM Ha BeCTuBynapHaTa nammuHa co 61onoLuki 1 GuokoMnaTbunHin Matepujanu, BUAHO KIMHYKY, PEHTTEHO-
TIOLLIKV 1 CTATUCTUYKM ja 3ronemyBa bykanHata namuHa, co LUTO ja nofobpyBa NporHo3ara Ha nocTaBeHuTe uMNAaHTyY. Knyysn 36opoBu: nMeanjatHa UMnnaHTaumja,

BecTUbynapHa namuHa, KockeHa ayrMeHTaLvja, ecTeTcka 30Ha, KomnjyTepuaupaHa TomMorpaduia.

Introduction

The planning and placement of dental implants in the
aesthetic zone represents a great therapeutic challenge,
especially due to the fact that patients, often based on the
aesthetic result, evaluate the overall therapeutic success
and have high aesthetic criteria and expectations'. The
aesthetic benefit will be complete and desirable only if
the peri-implant soft and hard tissues are minimally trau-
matized during implantation®.

Immediate implantation in the anterior maxilla is one
of the most desirable and effective therapeutic proce-
dures for solving toothlessness in the anterior maxilla’.
This type of implantation, as a treatment method for
compensation of teeth in the anterior maxilla, reduces
the time period for prosthetic rehabilitation and gives
excellent aesthetic results, if well planned and analyzed*.

The buccal bone plate, as one of the key anatomical
structures, is of great importance for the success of
implant therapy in the frontal maxilla, and is particular-
ly prone to changes that occur post-extraction’. One of
the ways to preserve the buccal bone plate post-extrac-
tion is to immediately place an implant at the site of
extraction, although this will not prevent its resorption,
but will only slow it down over time®. Previous research
shows that the thinner the buccal bone plate, the more
pronounced its resorption will be post-extraction.
Therefore, to overcome these processes, immediate
implantation is often combined with bone augmentation
techniques’. In the last 40 years, various methods and
techniques of bone augmentation have been described
and performed, but it seems that most successful are the
combined methods that use combined biomaterials for
augmentation, from autograft and xenograft, due to the
osteoinductive and osteoconductive effect®.

Material and methods

Bone changes of the buccal bone plate were analyzed
in 40 patients divided into two groups:

GROUP 1 (II1) - 20 patients who underwent imme-
diate implantation in the anterior maxilla without bone
augmentation.

GROUP 2 (I12) - 20 patients who underwent imme-
diate implantation with bone augmentation.

A detailed medical history was taken from all patients,
based on which the patients included in the study were
selected. Patients under 18 years of age, patients with
acute diseases, patients on anticoagulant therapy, patients
who do not maintain oral hygiene and patients who have
bruxism were excluded from the study.

The surgical protocol included atraumatic extraction
of the tooth under local anesthesia

(Artinibsa 4% - Inibsa Dental Spain), and then, with a
selected flap design, all the bone structures of the region
with visible 4 alveolar walls were exposed: buccal bone
plate, palatal bone plate, and interalveolar septa mesially
and distally. The bearing of the implants was made with a
slight palatal tilt in the empty alveolus, according to the
protocol for implantation in the anterior maxilla. For the
preparation of the implant beds, physiodispenser (KaVo
Intrasurg 300 — Germany) was used, with constant cool-

=

Figure 1. Immediate implant placement in the fresh
post extraction socket

e

30

Macedonian Dental Review. ISSN 2545-4757, 2022; 45 (2): 29-38.



Figure 2. Immediate implant placement with bone aug-
metntation

A £

Figure 3. Xenograft and autograft material mixture

ing with saline, and a conventional implantology set. The
dimensions of the placed implants were 3.8x12mm, and
they were from the same manufacturer. The criteria for
using bone augmentation was the presence of bone
defects and dehiscences of the buccal bone plate as well
as the presence of a space (gap) between the external sur-
face of the implant and the buccal bone plate larger than
2 mm (Figure 1). In those cases, a mucoperiosteal flap was
elevated (Figure 2), deperiosteation was performed, and
xenograft material (BioOss Geistlich Pharma AG
Switzerland) and collagen membrane (BioGide Geistlich
Pharma AG Switzerland) were placed, in combination
with autograft material provided during preparation of the
implant site (Figure 3). All study implants were loaded 6
months after the period of osseointegration. During that
period, a temporary partial aesthetic denture was made.

Antibiotic therapy, anti-edematous therapy and anal-
gesic therapy were prescribed for each patient postopera-
tively.

Radiographic examinations

Postoperative radiological examinations and implant
therapy planning were performed based on 3D images

Figure 4. Sagittal section of the upper jaw showing
6 points for measuring the horizontal dimension

recorded with Rotograph Prime 3D - (Villa systemi med-
icali Italy). The exposure time for 3D CBCT images with
this device was 21.2 seconds, with a tube strength of 2 to
12.5 mA. The nominal tomographic thickness of the sec-
tions is 0.175 mm, with a maximum permissible devia-
tion of +10%.

The resolution of the images has a size per voxel of
87.5 um and an image reception area of 144x118.6. The
3D analysis of sagittal sections and measurements was
made using Villa 3D Planner software, on the day of
implantation, 6 and 12 months postoperatively. Three
parameters were analyzed, as follows:

Horizontal dimension (HD) - represents the dimen-
sion from the external surface of the implant to the buc-
cal bone plate. It is measured from the implant platform
starting from position 1 moving apically to positions 3,
6,9, 12 and position 15 every 3 millimeters, for a period
of 0 months, 6 months and 12 months, expressed in mil-
limeters (Figure 5).

Figure 5. Sagittal section of the upper jaw showing
points for measuring the vertical dimension
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Figure 6. Hounsfield Scale

Vertical dimension (VD) - is a dimension measured
from the platform of the implant (position 0) to the most
coronal part of the alveolar bone, measuring the loss, or
resorption of bone tissue from the buccal and palatal
side, expressed in millimeters.

Bone density (BD) - is measured in three positions:

0 position - bone plate at the level of the implant
platform

1 position - bone plate at the level of the middle of
the implant

2 position - bone plate at the apical level of the

implant
The values are expressed in HU (Hounsfield Units),
according to the scale of the same name - Hounsfield
Scale (Figure 6).

Statistical analysis

In the attributive variables (gender), the difference of
the distributions between the II1 and II2 groups was
made with Pearson's chi-square test and Fisher's exact
test. Differences between distributions of continuous
numerical variables were tested with the parametric
Student's t-test for two independent samples or the non-
parametric Mann-Whitney U test for two independent
samples. All tests were performed with a significance
level of 5% (p=0.05).

Results

The structure of groups according to gender showed
that immediate implantation without augmentation in
(II1) was male-dominated, while the gender distribution
in immediate implantation with augmentation (I12) had
equal representation. (Diagram 1)

According to medical anamnesis, i.e. representation of
patients with comorbidities, the most common comorbidi-
ties in both groups were patients with high blood pressure,

GENDER
w
L

GENDER STRUCTURE

NUMBER
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Diagram 1.

MEDICAL HISTORY STRUCTURE
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ECEEEE

MI, HP
M, HP, D2
MI, ST
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Diagram 2.

while the distribution of other comorbidities was equally
distributed. Most of the patients in both groups were with-
out comorbidities: II1 — 70% and 112 — 60%. (Diagram 2)

According to the age variable, the average age of the
patients in the first group was 56.5 years, and in the sec-
ond it was 55.4 years.
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Diagram 3.

According to the position of the placed implant in the
first and second groups, the largest number of placed
implants is at position 13. The smallest number of placed
implants is at positions 14, 12 and 22.b (Diagram 3)
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TABLE 1. — Average values of horizontal dimension for different positions and periods (in mm)

m I1/HDO | I11/HDO | I11/HD6 | 112/HD6 | IM/HD12 | N12/HD12
1 1.51 1.29 0.53 1.38 0.45 14
3 1.44 1.37 0.89 2.1 0.67 2.05
6 1.5 1.69 1.3 2.2 1.2 2.2
9 1.6 2.0 1.4 2.2 1.4 2.3
12 1.8 2.1 1.7 2.3 1.7 2.2
15 2.6 2.4 2.5 24 2.5 2.4

The obtained average results of measuring the hori-
zontal dimension of the buccal bone plate (HD) for differ-
ent periods (0, 6 and 12 months) showed that changes in
the horizontal dimension of the buccal bone plate in both
groups took place mostly in position 1.3 and 6 in all time
intervals (table 1).

The changes in the horizontal dimension in the first
group of patients, in position 1 on the day of implantation
(period 0) have a value of 1.51 mm, which indicates the
existence of a bony intact buccal bone plate at the level of
the shoulder of the implant, whereas in the second group,
the average value is 1.29 mm, in the same position, which
is not statistically significant by itself, but in part of the
patients of that group, dehiscence, lack of buccal bone
plate at the level of the shoulder of the implant is
observed, which is the basis for using an augmentative
technique complementing the implantation.

From the values obtained 6 months after implantation,
for the same positions, it can be concluded that we have
statistically significant differences, i.e. the average value
of 0.53 mm in the II1 group at position 1, at the level of
the shoulder of the implant, indicates large resorptive
processes of the buccal bone plate. Compared to the 112
group, the average value was 1.38 mm, which is not sta-

tistically different from the initial average value and is sta-
ble in relation to the day of implantation, but it was clear-
ly different from the values obtained at 6 months in rela-
tion to the first I11 group

From the obtained values 12 months later, in the same
positions in the II1 group, a slight decrease is observed in
the 111 group, while in the 112 group the values remain the
same or are slightly increasing. (Chart 1a and Chart 1b)

The changes in the horizontal dimension in the first
group of patients, in position 3 on the day of implantation
(period 0) have a value of 1.44 mm, while in the second
group the average value is 1.37 mm in the same position.

The changes in the horizontal dimension in the first
group of patients, in position 3 (period 6) have a value of
0.89 mm, while in the second group the average value is
2.1 mm in the same position, which indicates a loss of the
buccal bone plate, in the first group 111, and a slight
increase in the second group where augmentative tech-
niques were performed.

The changes in the horizontal dimension in the first
group of patients, in position 3 for a period of 12 months
have a value of 0.67 mm, while in the second group the
average value is 2.05 mm in the same position, which
indicates a loss of the buccal bone plate, in the first group

Average values of the horizontal dimension for 0,6, and
12 months in position 1 in the II1 group
16
1,51
14

03

05

Average values of the horizontal dimension for 0,8,
and 12 months in position 1 in the 112 group

186
14
12
1,06
08

056

04 053 04
047
02 02
0 0
HD/01 HD/&1 HD/12-1 HD/C-1 HD/6-1 HD/12-1
Chart 1a Chart 1b
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Average values of the horizontal dimension for 0.6,
and 12 months in position 3 in the Il group

Average values of the horizontal dimension for 0.5,
and 12 months in position 3 in the 112 group

14 51
2 21

12 2,05

1 15

1,37
08 0,88
06 1
0,67
04
05

0.2

] o

HD/O-3 HD/1-3 HD/12-3 HD/G-3 HD/1-3 HD/12-3
Chart 2a Chart 2b

Average values of the horizontal dimension for 0,6,
and 12 months in position 6 in the II1 group

1 \
12 3

1 12

HD/C-6 HD/1-6 HD/12-6

Average values of the horizontal dimension for 0.6, and
12 months in position 6 in the 112 group

2,2
/’ 2,2
1,69

15

05

HD/0-6 HD/1-6 HD/12-6

Chart 3a

II1, while the values in II2 are stable, indicating the
absence of bone resorption 12 months after implantation.
(Chart 2a and Chart 2b).

The changes in the horizontal dimension in the first
group of patients, in position 6 on the day of implantation
(period 0) have a value of 1.5 mm, while in the second
group the average value is 1.69 mm in the same position.

The changes in the horizontal dimension in the first
group of patients, in position 6 (period 6) have a value of
1.3 mm, while in the second group the average value is 2.2
mm in the same position, which indicates a slight decrease
in the dimensions of the buccal bone plate, in the first
group II1, and a slight increase in the second group where
augmentative techniques were performed. The changes in
the horizontal dimension in the first group of patients, in
position 6 for a period of 12 months, have a value of 1.2
mm, while in the second group the average value is 2.2
mm in the same position of the absence of evident
changes, i.e. that in both groups the buccal bone plate has
stable dimensions 12 months after implantation (Chart 3a
and Chart3b).

From the obtained results, of the measurement of the
vertical dimension, it can be concluded that in the first
group II1, at the time of placement of the implants (peri-
od 0), there is no vertical loss of the buccal bone plate. In
70% of the second group of patients (II2) there was no

Chart 3b

buccal bone plate loss, and in 30% the loss ranged from
1.9 to 3.9mm (Diagram 4 - Mann Whitney U Test 1).

6 months after implantation, in the first group 111, in
12 patients (60%) there was no vertical loss of the buccal
bone plate, and in 8 patients (40%) the loss ranged from
1.1 to 3.2 mm. In the second group II2, in 13 patients

GROUP

1 2

MN=2

0 N =20
Mean Rank = 17,50 Mean Rank = 23,50

40 40

VD -0
0-aa

=]
[=]

Frequency Frequency

Diagram 4. Mann Whitney U Test 1
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Independent-Samples Mann-Whitney U Test
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Diagram 5. Mann Whitney U Test 2

(65%) there was no vertical loss, and in the remaining
35% the loss ranged from 1.0 to 1.4 mm. (Diagram 5 -
Mann Whitney U test 2)

Twelve months after implantation in the first group
111, in 8 patients (40%) there are no vertical changes, and
in 12 patients (60%) the changes range from 1.1 to 3.2

TABLE 1. Average values of bone density (in Hu)

Diagram 6. Mann Whitney U Test 3

mm. In the second group of patients (I12), the changes that
occurred in 6 months remain after 12 months. (Diagram 6
- Mann Whitney U Test 3)

Table 2 shows the average values of bone density,
measured in three positions (0, 1 and position 2) for three
periods (0 months, 6 months, 12 months).

i | i1 12 i 112
0 months 830 Hu 516 Hu 1063 Hu 809 Hu 1299 Hu 1188 Hu
6 months 436 Hu 588 Hu 1079 Hu 1137 Hu 1364 Hu 1420 Hu
12 months 426 Hu 714 Hu 1197 Hu 1403 Hu 1498 Hu 1621 Hu

Average values of bone density for 0, 6, and 12 Avera:e'value‘s f’f b:.ne (:‘er:lzty for 0, 6, and 12
months in position 0 in the ll1 group months inposition O inithe!li2 group
900 800
200 — 830 700
700 600 714
600 \ 500 T 588
500
. 400
400
436
300 426 300
200 200
100 100
o ]
KD/0-0 K0/6-0 KD/12-0 KD/0-0 KD/6-0 KD/12-0
Chart 4a Chart 4b
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Average values of bone density for 0, 6, and 12
months in pesition 1 in the II1 group

Average values of bone density for 0, 6, and 12
months in position 1 in the l12 group
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1197 1200
1150 1000 1137
1100 800 809
1050 3 1079 600
400
0
1000 200
950 0
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Chart 5a Chart 5b

Average values of bone density for 0, 6, and 12
months in position 2 in the II1 group
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Average values of bone density for 0, 6, and 12
months in position 2 in the l12 group
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Chart 5¢

The bone density on the day of implantation in the
position 0 in the first group II1 is 830 Hu, and 516 Hu in
the second group. Six months later, the bone density in the
first group II1 decreases by about 50% and is 436 Hu,
while in the second group it increases slightly. After 12
months, in the first group it remains the same or slightly
decreases, and in the second group it increases. (Chart 4a
and Chart 4b)

In position 1 and 2, i.e. the middle and the apex of the
implant, the bone density increases over time (Chart Sa,
Chart 5b, Chart 5c¢ and Chart 5d)

Discussion

Although there are several ways to compensate for
toothlessness in the frontal maxilla, the most preferred
method is immediate implantation. Immediate implanta-
tion, as an implant placement technique, is a subject to
strict criteria that begins with the extraction of the tooth.
The benefits of immediate implantation are multiple,
especially for the buccal bone plate’. This method of
implantation slows down the resorption processes of the
buccal bone plate, and thus of the alveolar ridge as a
whole'. The difficulties that occur during this type of
implantation are often related to achieving the correct
position of the implant, as well as managing the space

Chart 5d

(gap) between the implant and the buccal bone plate,
which represents a medium that will further dictate the
resorptive and regenerative processes of the buccal bone
plate". That is why implantation is often combined with
augmentative techniques that aim to correct all its defi-
ciencies. It has been experimentally proven that regardless
of the method of implantation, the resorptive processes of
the buccal bone plate continue even after placement of the
implants. It is important to take into account the fact that
immediate implant placement is always the therapy of
choice provided there is an intact alveolus with adequate
dimensions and intact 4 alveolar walls'.

In our study, we analyzed the horizontal and vertical
dimensional changes of the buccal bone plate in patients
with immediate implants the anterior maxilla. In the
patients where the implant was placed without using the
augmentation technique, large resorptive differences were
observed in relation to the initial state and the state after 6
and 12 months, where the average values for the horizon-
tal dimensions decreased almost twice, and that in the first
group, from an average of 1 .51 to .47mm, for the first two
positions 1 and 3. This correlates with the studies of Jan
Cosyn”, who analyzed 32 patients who had immediate
implants placed in the anterior maxilla over a period of 3
years. In all of them, there were almost double resorptive
differences that went parallel to mesial and distal loss
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(1.13 mm and 0.86 mm). In our studied group of patients,
the greatest buccal bone loss existed in the first year post-
operatively. Berberi et al."* also analyzed marginal bone
loss in immediately placed implants in the anterior maxil-
la. 20 patients with 20 immediately placed implants were
analyzed. Evaluation of bone marginal changes was per-
formed 8 weeks after implantation, 1 and 3 years postop-
eratively. The mean value of the marginal bone loss (ver-
tical dimension) at 8 weeks postoperatively was 0.16mm,
at one year 0.275mm, and after three years 0.265 mm.
Berberi concluded that the greatest bone resorption takes
place in the first year post-implantation, following which
there is a stabilization of the results, similar to our study.
In those patients where we used an augmentation tech-
nique, and where a mix of xenograft and autograft was
placed in the empty space, and dehiscences from the buc-
cal side of the implant, these resorptive changes were mild
and poorly expressed. It should be noted that in both
groups there was resorption of the buccal bone plate, but
in the second group of II2 patients, that resorption was
compensated by the apposition of newly created bone tis-
sue. Thus, the horizontal dimension increased in the sec-
ond group of patients after 6 and 12 months, and
decreased in the first group of patients, for the same time
interval. This trend of resorption of the buccal bone plate
in the vertical direction also runs in the same time. In
patients where no augmentation technique was used,
resorption is much more pronounced after 6 and 12
months.

In addition, the augmentative material in the second
group does not stop the loss of the vertical dimension, but
apparently stabilizes it and visibly slows it down after a
period of 6 and 12 months. However, the resorption of the
buccal bone plate has been shown not only to depend on
the augmentative material, but also on the slight palatal
position of the implant in the alveolus. In all patients in
whom there was a slight palatal tilt, the buccal bone plate
was preserved and the resorption was minimal, which is
similar to the study of Cosyn", where the slightly palatal-
ly placed implants explained the achieved aesthetic
moment and the preservation of facial contours despite the
varying loss of the buccal bone plate and the marginal
bone. Although bony dehiscences were present, healthy
peri-implant buccal tissue was detected in 11 of 12
implants studied within one year postoperatively. The
same conclusion is reached by Tarnow and Chu'* who pro-
vided clinical and histological evidence that immediate
palatal placement of an implant in the alveolus, but with a
partially preserved buccal bone plate, allows healing and
osseointegration and stability of the soft tissue and bone
tissue, even in cases where there is no primary flap closure
or bone augmentation. During the period of implantation,
bone density decreases due to osteoclast activity in both

groups, over time it increases in both groups, but with a
greater difference in patients where a combination of
xenograft and autograft was used, in which cases denser
and stronger bone was created.

Conclusion

The first step when making a decision for immedi-
ate implantation is the correct analysis of the case from
all anatomical and dental aspects, in order to be a reli-
able, safe and predictable therapeutic method for solving
toothlessness in the front maxilla. Our research showed
that there was a higher percentage of success in implants
that were correctly placed in the palatal direction, with-
out touching the buccal bone plate. Stability in all
dimensions of the buccal bone plate was achieved in
those cases where the implantation was supported by
augmentation. Compensating the empty spaces and
dehiscences of the buccal bone plate with biological and
biocompatible materials visibly increases the buccal
bone plate clinically, radiologically, and statistically,
thus improving the prognosis of placed implants.
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