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Abstract: Alveolar preservation can minimize bone resorption after tooth removal and additional
topical antibiotics might also be considered. The goal of this study was to observe alveolar preser-
vation with albumin and gentamycin-coated allograft compared to unfilled control sockets after
mandibular third molar removal. Twenty-two patients were involved, 11 in the control group and 11
in the test group. CBCT analysis and micromorphometric analysis were performed. After one year,
graft integration was observed with remaining graft particles. Micromorphometric analysis showed
increased density and lower trabeculae formation in the grafted group. The buccal height reduc-
tion of the alveolar ridge was significantly lower when alveolar preservation was applied (control:
2.54 ± 2.01 mm, graft: 1.37 ± 1.04 mm, p < 0.05). Horizontal bone loss prevention was not significant.
At the distal site of the second molar, the marginal bone level (MBL) was significantly lower in the
control group. At the control group, five pockets persisted from the eight initial and all healed in
the graft group. Alveolar preservation improves bone formation, helps to preserve the buccal bone
crest, and minimizes MBL loss and pocket formation on the adjacent teeth. Thus, it needs to be also
considered after third molar surgical removal.
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1. Introduction

Inadequate alveolar bone poses great challenge when rehabilitation is planned with
dental implants [1]. Bone resorbs progressively without loading in both horizontal and
vertical dimensions. After tooth extraction, it might be prevented with alveolar preserva-
tion [2,3]. The presence of bacteria and inflammation often compromises bone grafting at
the time of tooth removal. Therefore, topical antibiotics can be applied to prevent infection
and graft sequestration.

The use of topical antibiotics is widespread both in orthopedics and oral surgery be-
cause it is difficult to reach a sufficient concentration of antibiotics in the bone due to its low
metabolic rate. High local concentration and progressive elution might prevent the adhesion
and proliferation of bacteria on the surface of grafts. Topical antibiotics have been used for
preventing perioperative inflammation, treating chronic osteomyelitis or severe bone necrosis
caused by compromised healing of patients with diabetes mellitus [4–6]. For topical applica-
tion, gentamycin, vancomycin, and tobramycin are the first-choice antibiotics due to their
broad antibacterial spectrum and low percent existence of resistant bacteria species [4,5,7].
In vitro experiments proved the antibiotic-coated allograft could provide sustained release
of antibiotics after emplacement [8,9].The use of gentamycin or other topical antibiotic is
indeed indicated in limited cases, however, the practice is more widespread than it should
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be. The reasoning that oral surgery is contaminated and therefore prevention of infection
is of importance is reasonable, and one choice is the use of local antibiotics where the
first choice is typically gentamycin. One would hypothesize that adding an extra layer
of prevention would not do any harm so even if this is not specifically indicated it may
be used as a cautionary measure [10]. One of the key observations of the current study
is that this reasoning is downright wrong, and not just because of the often cited issue of
promoting antibiotic resistance, but also that gentamycin interferes with bone remodelling
and thus hinders the very aim of the surgery [11]. However, its use is not supported by
conclusive evidence and clear surgical protocol in the literature. Several type of antibiotics
can be used in different dilution, which might be standardized with a factory made bone
graft coated with antibiotics [10,12,13]. The current study aimed to use the best available
bone filler that is known to support bone regeneration and test the hypothesis that it can
be further enhanced by the use of an antibiotic.

After third molar surgical removal, patients usually suffer from pain, swelling and
trismus at the early postoperative healing time [14]. At the long-term follow-up gum
recession or marginal bone level (MBL) loss at its distal site of second molar may cause
tooth sensitivity and periodontal pocket formation [15,16]. The risk of pocket formation is
bigger when the third molar was is a mesioangular position and preoperative bone loss
developed [17]. Flap design, suturing, preoperative periodontal status and postoperative
plaque control care can also affect pocket formation. To avoid it alveolar preservation with
bone grafts or guided tissue regeneration may be considered, although MBL loss is not
always significant after third molar removal [18,19]. Another study observed bone grafting
has beneficial effect on MBL at the distal site of second molar, although MBL loss does
not increase after six months when alveolar preservation was not applied [20]. It needs to
be emphasized that periodontal pocket formation should be prevented when third molar
removal is necessary. The secondary aim of this study was to examine when alveolar
preservation is significantly beneficial to prevent MBL loss.

2. Materials and Methods
2.1. Study Protocol

This prospective randomized controlled trial was conducted in accordance with
Helsinki guidelines and with the Consolidated Standards of Reporting Trials Statement [21].
The study was approved by the Regional and Institutional Committee of Science, and
Research Ethics of Semmelweis University, Budapest, Hungary (IRBID: 7786-9/2014/EKU)
and was conducted in accordance with Helsinki guidelines.

In the test group, gentamycin and albumin-coated allografts were used for alveolar
preservation after mandibular third molar surgical removal. In the control group, the
surgical sockets were left empty and filled by a blood clot. All patients were informed
about the study protocol and signed a written consent.

2.2. Sample Size Calculation

To calculate the sample size G*Power 3.1. program was used [22]. Based on previous
data, the clinical attachement level gain was calculated as the primary outcome with a
mean difference of 1.4 mm and a standard deviation of 1.17 mm between the test and
control groups [10]. For the expected effect size of 1.2 with an alpha level of 0.05 and
a power of 80% at the 1:1 distribution ratio, 10 patients per group was selected as the
minimum sample size.

2.3. Patients

Altogether 26 patients were recruited in this study from March 2015 through June
2015 at the Department of Oral Diagnostics of Semmelweis University. Inclusion criteria
were general healthiness and impacted mandibular third molar covered by intact mucosa
and indicated for removal due to orthodontic treatment. Patients ranged in age between
19 and 30 years, given that preventive removal of third molars were indicated [23]. Exclu-
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sion criteria were any medicament consumption and the common dentoalveolar surgical
contraindications with special regard to excluding patients with acute oral inflammation.

The patients were randomly divided into two groups by using a software generated
list. (www.randomizer.org). This was done by a clinical doctor, who was not involved in
the surgeries or in the data evaluation. Four patients were lost during follow-up period.
Thus, the final analysis included only 11 patients for both group (Figure 1).
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2.4. Materials

BoneAlbumin (BA) (OrthoSera Dental Zrt., Győr, Hungary) is a human serum albumin-
coated allograft that has an additional gentamycin coating in this study. During the
sterilization and lyophilization of the bone material, the structure of the bone remains the
original, but the proteins get denaturalized, and all cells are destroyed [24,25]. The lost
osteoinductive and osteogenetic capacity can be compensated by the human serum albumin
coating of the graft. In vitro experiments verified that albumin enhances stem cell migration
from the bone marrow and increases osteogenic cell adhesion on the surface of the graft [26].
It also has an anti-inflammatory effect due to its antioxidant property, and it regulates
the gene expression of immunomodulatory cytokines and growth factors [27]. Albumin
coating allograft resulted in stronger bone formation and faster healing in rats compared
to the uncoated one [28,29]. BA has been successfully used in orthopaedic surgery when
severe inflammation indicates joint prosthesis revision [30,31]. In oral surgery, BA showed
faster and more complete bone remodelling when used for sinus augmentation or alveolar
preservation compared to xenografts [32,33].

www.randomizer.org


Appl. Sci. 2021, 11, 586 4 of 14

2.5. Surgical Method

Each mandibular third molar was removed surgically by the same 10 years experi-
enced oral surgeon. Preoperative CBCT was evaluated to avoid inferior alveolar nerve
damage [34]. Anesthesia was provided by direct block anesthesia of the inferior alveolar
nerve and local infiltration at the buccal site [35]. A three-cornered mucoperiosteal flap was
created, extending from the retromolar area to the second molar with a vertical incision.
The overlying bone was removed with a bur in a surgical handpiece with caution to remove
as little buccal bone as possible. The lingual cortical was never affected. The tooth was
delivered in multiple pieces when too much force would be necessary to remove it. After
the tooth removal, the surgical socket was cleaned mechanically and by saline irrigation.
In the graft group, the bone graft particles were placed into the socket to fill it completely.
In the control group, only the blood clot filled the socket. Then, the flap was repositioned,
and primary wound closure was performed with non-resorbable sutures.

Antibiotics (875 mg amoxicillin + 125 mg clavulanic acid two times a day for 7 days)
and nonsteroidal anti-inflammatory drugs (275 mg naproxen maximum three times a day)
were prescribed. The sutures were removed one week postoperatively.

2.6. Follow-Up Evaluation

One week after the surgery, the patients scored their postoperative pain from zero to
10 at a visual analog scale (VAS) and registered their painkiller consumption.

Ultra-low dose cone beam computer tomography (CBCT) images were taken pre-
operatively and 1 year after the surgery with 100-micrometer voxel sizes (Promax 3D
Mid, PlanmecaOy, Helsinki, Finland). The CBCT images were examined with DataViewer
software (Bruker, Kontik, Belgium) by two investigators experienced in radiology blinded
toward the groups and their results were averaged.

The qualitative analysis included the examination of the structure of trabecular and
cortical bone formation at the surgical sites and the presence of graft remnants or seques-
tration. The density of the newly formed bone and graft remnants were measured in
Hounsfield Units (HU).

Micromorphometric analysis was performed at the 1-year images with CTAn software
(Bruker, Kontik, Belgium). Bone surface/volume ratio (BS/BV), trabecular thickness
(Tb.Th), trabecular number (Tb.N), and total porosity (Po(tot)) were compared.

To follow the changes of the vertical and horizontal dimensions of the alveolar ridge,
the pre-and postoperative CBCT images were set to the same position with the help of
anatomical lines as reference. The vertical bone height was measured from the highest
point of the buccal ridge to the lowest point of the mandibular base at the coronal image,
5 mm distally from the cemento-enamel junction (CEJ) at the midline of the second molar.
The horizontal bone width was measured between the buccal and lingual cortical at the
axial image, 5 mm distally from the second molar, 3 and 5 mm lower than the CEJ of the
second molar.

MBL was measured at the distal site of the second molar, from the CEJ to the deepest
point of the surrounding bone, both in the pre-and postoperative CBCT.

Statistical analysis was performed with IBM SPSS Statistics software (IBM Corporation,
New York, NY, USA). All data were expressed as mean ± standard deviation. Shapiro–Wilk
test was used to access the normality of data distribution. For pairwise comparison the data
were analysed by One-way ANOVA test in case of normal distribution and independent-
samples Mann–Whitney-U test was used in case of non-normal distribution.

3. Results

The one-year follow-up period was completed by 11–11 patients in both groups.
Regarding the sex and age of patients and the angulation and depth of impaction of third
molars, the two groups were statistically identical (Table 1).
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Table 1. Data of patients and the position of the third molars. Depth of impaction was classified
according to Winter (1926) and Pell-Gregory (1942). The meaning of numbers: (I) third molar reaches
occlusion; (II) third molar is between the occlusion and the neck of the second molar; and (III) third
molar is below the neck of the second molar.

Control Graft

sex
male 2 3

female 9 8

age

mean 22.55 23.18

SD 2.07 1.94

min 19 20

max 26 27

angulation of third molar

vertical 3 2

mesioangular 4 3

distoangular 0 0

horizontal 3 5

transversal 1 1

depth of impaction of third molar

I 1 2

II 5 4

III 5 5

The VAS scores (control, 5.55 ± 2.11; graft, 4.73 ± 2.10) and the painkiller consumption
of the two groups did not show significant differences.

The macromorphology of the regenerated bone was different in the two groups
(Figure 2, Table 2). In the control group, the homogenous trabecular bone formation could
be seen in all cases. Continuous cortical bone covered the surgical sockets in 68.19%, and it
was fenestrated in 31.82%. The density of the newly formed bone was 176.41 ± 107.98 HU.
In the graft group, the socket was filled with homogenous trabecular bone in 36.37%, graft
remnants could be seen in 50% of patients, and demarcated bone graft particles occurred in
13.64%. The overlying cortical bone was continuous in 4.55% and fenestrated in 54.55%.
The augmented area was not covered by cortical bone in 40.91%. The density of the newly
formed bone was 370.14 ± 184.39 HU and 718.67 ± 306.41 HU for the graft remnants.

The result of the micromorphometric analysis can be seen in Figure 3. BS/BV and
Po(tot) were significantly higher at the control group showing the high volume and number
of resorption lacunae. Tb.Th and Tb.N were significantly higher at the graft group, referring
to a denser bone structure and also to the graft remnants. BV/TV of the grafted and test
groups were 28.01 ± 7.43% and 9.49 ± 6.12%, respectively. BS/BV, Tb.Th, and Tb.N showed
normal distribution with Shapiro–Wilk test, while the one-way ANOVA test was used to
validate significance. Po(tot) was analysed by a Mann–Whitney-U test since it showed a
non-normal distribution.
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Figure 2. One year follow-up CBCT images: (a) Control healed without significant MBL loss, new
bone is homogenous, layered by continuous cortical; (b) Control healed with more than 3 mm
MBL loss, new bone is homogenous, layered by fenestrated cortical; (c) Grafted socket regenerated
by the homogenous bone formation and lack of cortical layer; (d) Grafted socket regenerated by
homogenous bone formation with visible graft remnants and layered by fenestrated cortical.

Table 2. Bone morphometric characteristics were analysed by CTAn software according to the manual
Bruker MicroCT Morphometric parameters measured by CT-analyzer software 1.15.4.0 by Bruker
microCT. Abbreviations: One-way ANOVA test (#), independent-samples Mann-Whitney-U test (##).

Group N Mean Std. Deviation p-Value

Tb.N
control 11 0.000063 0.000031

0.000 #
graft 11 0.000146 0.000033

Tb.Th
control 11 1434.939047 438.888922

0.008 #
graft 11 1955.611961 352.968780

Po(tot)
control 11 90.506451 6.117680

0.000 ##
graft 11 71.988287 7.424913

BS/BV
control 11 0.004826 0.002249

0.008 #
graft 11 0.002607 0.000707

After one year, the vertical bone loss at the buccal site of the removed third molar was
significantly higher when alveolar preservation was not applied. The Shapiro–Wilk test
showed non-normal distribution, and thus the Mann–Whitney-U test was used to validate
data significance. Horizontal bone reduction data showed normal distribution. One-way
ANOVA analysis did not provide significant differences, although higher bone loss could
be observed when bone grafting was not applied (Figure 4, Table 3).
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Figure 4. Alveolar ridge dimension changes at 1-year follow-up: (1) vertical buccal bone reduction;
(2) horizontal bone reduction (control) and gain (graft) at 3 mm depth; (3) horizontal bone reduction
(control) and gain (graft) at 5 mm depth. All data are presented as mean ± SD, Statistical significance
(p < 0.05) was marked by an asterisk.
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Table 3. Alveolar ridge dimension changes at 1-year follow-up. Abbreviations: One-way ANOVA test (#), independent-
samples Mann-Whitney-U test (##).

Group N Mean (mm) Std. Deviation (mm) p-Value

vertical buccal bone reduction
control 11 −2.54 2.01

0.004 ##

graft 11 −1.37 1.04

horizontal buccal bone
reduction at 3 mm depth

control 11 −1.04 0.84
0.313 #

graft 11 0.07 1.58

horizontal buccal bone
reduction at 5 mm depth

control 11 −0.55 0.54
0.410 #

graft 11 1.05 1.67

The MBL loss was significantly higher in the control group at the distal site of the
second molar (control: 2.85 ± 1.27 mm, graft: 1.24 ± 0.55, p < 0.05) (Figure 5A, Table 4).
The MBL gain was examined from the aspect of the preoperative MBL and the proximity of
the third molar to the second molar. When the preoperative MBL loss was less than 3 mm,
both control and graft groups showed similar slight MBL gain. It was significantly different
when preoperative MBL loss was more than 3 mm, and thus resulted in a pocket. When
bone graft was applied, all eight pockets healed, and the MBL loss reduced to less than
3 mm. Without grating, the MBL did not change remarkably, and five from eight pockets
persisted 1 year postoperatively. A similar tendency could be seen when the proximity
of the second and third molar was observed. When they were in direct contact without
persisted interalveolar septum, grafting resulted in spectacular MBL gain compared to
control. When the interalveolar septum was preserved between the second and third molar,
there was a non-significant difference in the MBL gain comparing the two groups. The
difference between the pre-and postoperative MBL is visualized in Figure 5b,c. All MBL
data showed normal distribution with Shapiro-Wilk test, thus significance between groups
was validated by One-way ANOVA test. The angulation and depth of impaction of the
third molar did not show correlation with the postoperative MBL.

Table 4. Changes of the marginal bone level (MBL) at the distal site of second molar. For statistical analysis One-way
ANOVA test (#) was used.

Group N Mean (mm) Std. Deviation (mm) p-Value

MBL loss

preoperatively
control 11 3.57 1.34

0.063 #

graft 11 4.66 2.3

1 year
postoperatively

control 11 2.85 1.27
0.000 #

graft 11 1.24 0.55

MBL gain after 1 year
regarding preoperative

MBL loss

preoperative MBL
loss < 3 mm

control 3 −0.01 0.32
0.027 #

graft 3 0.58 0.34

preoperative MBL
loss > 3 mm

control 8 0.99 0.89
0.000 #

graft 8 4.49 1.45

MBL gain after 1 year
regarding proximity

of teeth

bone ridge between
teeth

control 2 −0.15 0.29
0.029 #

graft 4 0.99 0.87

no bone ridge
control 9 0.91 0.86

0.000 #

graft 7 4.81 1.21
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control 11 2.85 1.27 

0.000 # 
graft 11 1.24 0.55 

MBL gain after 1 year regard-
ing preoperative MBL loss 

preoperative MBL loss < 3 mm 
control 3 −0.01 0.32 

0.027 # 
graft 3 0.58 0.34 

preoperative MBL loss > 3 mm 
control 8 0.99 0.89 

0.000 # 
graft 8 4.49 1.45 

MBL gain after 1 year regard-
ing proximity of teeth 

bone ridge between teeth 
control 2 −0.15 0.29 

0.029 # 
graft 4 0.99 0.87 

no bone ridge 
control 9 0.91 0.86 

0.000 # 
graft 7 4.81 1.21 

Figure 5. Changes of the marginal bone level (MBL) at the distal site of second molar after 1 year follow-up: (a) The results
presented regarding to preoperative MBL loss (b) and to the proximity of teeth (c). Data are presented as mean (a) and
mean ± SD (b,c). Statistical significance (p < 0.05) was marked by an asterisk.

The reliability of interobserver data was verified with a 0.968 intraclass correlation
coefficient (ICC) in the case of vertical buccal bone loss and MBL loss.

Raw data of all analysis can be find as Supplementary Material Files online.

4. Discussion

After removal of the third molar, swelling causes the most discomfort for patients
and is the main reason for postoperative pain [36]. Graft application did not influence the
length or intensity of postoperative pain significantly, according to VAS.

Compared to the control group, bone grafting resulted in a denser bone structure
but impaired cortical bone formation. Bone macromorphology seems to be similar when
compared to simple albumin coated allograft in other studies, although more graft rem-
nants or sequester can be noticed when it was coated with additional gentamycin [32,33].
Bone grafting also affected cortical bone formation. One possible explanation is that the
gentamycin might have a deceleration effect on bone remodeling in the present study.
When calcium sulfate is used as a carrier for gentamycin, it prolonged the hydration of
calcium sulfate and adhered to the whole crystal-forming process [11]. In vivo experiments
proved that gentamycin or vancomycin-coated human bone graft application in a bone
defect model caused decreased healing rate and less mineralization [37,38]. Although a
study combining in vivo and in vitro approaches claimed that there is no adverse effect of
gentamycin on bone-forming cells and remodeling when human bone graft is coated [39].
When other types of grafts are applied, like bovine xenograft or synthetic materials, graft
remnants also occurred in the regenerated area, and its volume did not correlate with
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the healing time [2,40]. It seems that regardless of whether we use a bone allograft, some
particles of the graft cannot be resorbed.

Micromorphometry analysis of CBCT images are reliable indicators of bone mor-
phology, and its measurements correlate positively with microCT analysis of bone core
biopsy samples [41]. BS/BV refers to the volume ratio of calcified tissues Po(tot) shows
the total volume of open and closed pores [42]. The high value of BS/BV and Po(tot)
indices reflected a higher volume and number of resorption lacunae in the control group.
Tb.Th indicates the mean thickness of trabeculae. Tb.N is the total number of trabeculae
per unit of length. When bone graft was applied, these indicators proved the presence
of more and thicker trabeculae formation with fewer pores resulting in a denser bone
structure. These results are consistent with the results of a previous CBCT study based
on T.bTh values, however the observed Po(tot) values seem to be different, which might
be due to different voxel sizes were used in the two studies. [41]. The microCT data of
Kivovics et al. are positively correlated with our CBCT results in regard of Po(tot) values,
which might be caused by the higher resolution of CBCT imaging in the present investiga-
tion. Albumin-coated allograft was previously investigated under similar test conditions.
The values of BS/BV, Tb.Th, Tb.N and Po(tot) of that study correlate with our results,
which suggests that the gentamycin component of the double-coating does not influence
the microstructure of the augmented area. [33]. It seems that the double-coated allograft
forms a denser new alveolar bone, like the single albumin coated allograft.

Alveolar preservation is a well-known technique after tooth extraction when the fur-
ther dental restoration is planned [43,44]. Although third molars do not tend to be replaced
prosthetically, the vertical ridge height protecting effect of the graft can be remarkable. In
the present study, vertical ridge reduction was significantly less at the buccal cortical when
the alveolar was filled in with graft. Similar results have already been observed when
other teeth were removed. The changes of the alveolar bone dimensions can be measured
manually with a periodontal probe or radiographically [45–48]. Some previous studies
used simple periapical radiography with custom made film holders, while other CBCT
studies also used the same measurement points as we have [49–51]. Both methods were
used for the analyses, and the same tendencies were observed after alveolar preservation
compared to the control groups. CBCT was used in the present study for evaluation due to
its low radiation exposure compared to its high resolution that allowed accurate measure-
ments. Previous study used the same anatomical lines as reference at CBCT images [49].
The results of the vertical bone loss are nearly identical with the present study (Walker:
control—2.6 mm, graft—1.12 mm; present study: control—2.54 mm, graft—1.37 mm).
Horizontal bone changes differ which can be the consequence that simple tooth extractions
were performed contrary to surgical third molar removals. Several studies observed the
same tendency: the main effect of alveolar preservation can be seen at the buccal site of
the alveolar ridge, and it has a slight effect on horizontal ridge dimensions [45,48–51]. The
exact result data might vary due to the used material and the location of the extracted tooth.
The present study has justified previous results, and this fact might have significance for
third molar surgeries when the tooth is deeply impacted.

The most significant result of this study is the MBL gain at the distal site of the second
molar when bone grafting was applied. CBCT measurements are reliable; they correlate
with the manual periodontal probe measurement results [52].

The most obvious result is that bone grafting maintained the MBL. The interesting
part was to observe if other factors had an impact on postoperative MBL or not. According
to our result, in case of more than 3 mm loss on the distal site of the second molar or direct
contact between the second and third molar without persisted interalveolar septum bone
grafting should be considered, otherwise it is not required. It needs to be clear that more
than 3 mm preoperative MBL loss can be measured only on radiographic image, but not by
periodontal probing. The presence of impacted third molar hinders the real bone loss. The
significance of preoperative measured MBL loss can be revealed during surgery.
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When the alveolar was left empty, the MBL remained at almost the same level behind
the second molar. In the control group, eight patients had more than 3 mm MBL loss preop-
eratively, meaning high risk of postoperative pocket formation. Periodontal pocket formed
in five patients at the one-year follow-up, meaning 62.5% pocket formation rate without
alveolar preservation when preoperatively MBL loss was more than 3 mm. Previous study
examined the effect of preoperative periodontal status and oral hygiene [17]. The MBL loss
at the distal site of second molar was 5.4 ± 0.8 mm 6–36 months after third molar surgical
removal without alveolar preservation. Mesioangular third molar position, preoperative
radiolucency around the tooth and inadequate plaque control increased MBL loss. This
value is remarkably higher than the control data of present study, further emphasizing
the importance of bone augmentation when preoperative bone loss occurs. In the present
study third molar position did not show significant correlation with MBL loss, which might
be the result of low sample size.

When the alveolar was filled with bone graft, the mean MBL loss was reduced to
1.24 ± 0.55 mm from 4.66 ± 2.3 mm. Preoperatively, eight patients had more than 3 mm
MBL loss, equal to the control group. At the 1-year follow-up none of them had pocket
at the distal site of second molar. Other study claimed bone grafting did not have effect
on MBL loss after two years, however, preoperative MBL loss was less than 2 mm both in
control and grafted groups. [20]. It may enforce the observation that alveolar preservation
is not necessary when preoperative MBL loss is less than 3 mm. In the everyday dental
practice when exact measurement of the MBL loss on CBCT is not possible, the proximity
of the two neighbour teeth can also help to decide if the patient needs bone grafting after
third molar removal or not. The data of MBL correlated when preoperative MBL or present
of bone ridge was examined. The angulation and depth of impaction did not show any
correlation with the results, only the bony wall behind the second molar affected the
postoperative MBL.

Our results are consistent with another previous study claiming 4.7 mm MBL gain
when bone defect was treated with guided tissue regeneration combined with gentamycin
impregnated xenograft [10]. The additional gentamycin resulted in higher MBL gain
compared to other methods. This study found positive correlation between probing
depth and radiological bone loss measurement, thus CBCT data shall also be adequate for
MBL observation.

The importance of topical antibiotics shall be further investigated due to the controver-
sial literature. These results may claim attention on the importance of alveolar preservation
after surgical third molar removal, although it has not been considered as a standard
protocol yet. Due to the small sample size, further investigations may be needed to validate
preliminary findings.

5. Conclusions

Although alveolar preservation is not widespread in clinical practice after third molar
removal, the use of bone substitutes shall be considered when MBL loss was more than
3 mm at the distal site of second molars, or if there was direct contact between the second
and third molar without persistent interalveolar septum. According to the literature several
bone substitutes are used successfully for alveolar preservation. The novel gentamycin and
albumin double-coated allograft seems to be suitable with predictable clinical outcome.
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