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Abstract: Surgical procedures involving the rehabilitation of the maxillofacial region frequently require bone grafts;
the aim of this research was to evaluate the interface between recipient and graft with cortical or cancellous con-
tact. 6 adult beagle dogs with 15 kg weight were included in the study. Under general anesthesia, an 8 mm diameter
block was obtained from parietal bone of each animal and was put on the frontal bone with a 12 mm 1.5 screws.
Was used the lag screw technique from better contact between the recipient and graft. 3-week and 6-week eutha-
nized period were chosen for histometric evaluation. Hematoxylin-eosin was used in a histologic routine technique
and histomorphometry was realized with IMAGEJ software. T test was used for data analyses with p<0.05 for sta-
tistical significance. The result show some differences in descriptive histology but non statistical differences in the
interface between cortical or cancellous bone at 3 or 6 week; as natural, after 6 week of surgery, bone integration
was better and statistically superior to 3-week analyses. We conclude that integration of cortical or cancellous bone
can be usefully without differences.
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Introduction

Surgical procedures involving the rehabilitation
of the maxillofacial region frequently require
bone grafts [1]. This graft incorporation hap-
pens dynamically through reabsorption and
apposition of the new bone tissue [2], and it
can be influenced by factors that are inherent
to the patient or external factors [3-5].

One factor that can interfere with the incorpo-
ration process is the graft’s structural charac-
teristic [6] that can be cancellous, cortical or a
mixture of them [7]. Medullary grafts are typi-
cally revascularized faster involving the entire
region, whereas cortical grafts are slower and
incomplete [7].

Thus, the bone incorporation is made harder
because of the fewer blood vessels in the graft
region. This reduces the number of precursor
osteoblast cells [8]. As a result, the cortical

graft incorporation process is slower than the
cancellous one, and at the end of the process
there are still regions that did not undergo any
bone tissue formation and they show remaining
islands of grafted material [9]. Despite that,
several studies show the efficacy for both grafts
in bone reconstruction before implant insertion
[10-12].

Since that cortical and cancellous bone has
morphological and chemical differences [13],
the object of this study is to assess autogenous
graft block incorporation through a histometric
analysis when grafts are of the cortical-medul-
lary or cortical-cortical contact.

Material and method

A descriptive research in an animal model was
designed for histological analyses. This
research was approved by the Ethic Commission
for Animal Experimentation of Campinas State
University under protocol number 1343-1.
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Figure 1. Intraoperatory image of graft position being
one with cortical-bone-contact recipient and another
with cancellous-bone-contact recipient. All graft was
fixed with one compression 12 mm screws.

Preoperative

Were selected 6 adult beagles dog (15 kg
approximately) for the study. Thirty minutes
before the procedure the animals received
intramuscular benzathine benzylpenicillin (0.1
ml/kg) and dexamethasone (0.5 mg/kg).
Before the surgical procedures, the animals
were sedated with the anesthetic inductor ket-
amine chlorohydrate (0.15 mL/kg) and under-
went general anesthesia receiving a 3% pento-
barbital sodium (30 mg/kg) intravenous.

Surgical procedure

The bone graft was obtained from de parietal
bone. With a trephine of 8 mm diameter was
realized the bone cut until the dura mater which
preserved with a carefully dissection. With a
hand piece (10.000 rpm), two cortical-cancel-
lous grafts (from each side of parietal bone)
measuring 5 mm high (2 mm cortical and 3 mm
cancellous bone) and 8 mm diameter were
removed. Bone fragments that were removed
were fixed on the frontal bone region without
gap between the graft and recipient area, using
12 mm (1.5 mm system) metallic screws with a
compression (lag screw) technique. Recipient
site was not decorticalized (Figure 1).

Blocks fixtures were randomly; one of them was
fixed with the cortical region to recipient con-
tact (Group |) and another one was fixed with
the cancellous region to the recipient contact
(Group II). After bone graft's stabilization and
fixation, periosteum and temporal muscles
were approximated with sutures by using
absorbable stitch (polyglactin 910). Superficial
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Figure 2. A, B: Histological analysis (10x) in a 3 week
period. A: Group | - Cortical interface (CoG). B: Group
Il - Cancellous interface (CaG). Calcified material
inside (MT), blood vessel (BV) and connective tissue
(CT) are observed.

planes were sutured with monofilament 4-0
nylon stitch.

Euthanasia

Animals were randomly divided into two groups
corresponding to the two euthanasia periods:
the first group consisted of 3 animals which
were euthanized three weeks after surgical pro-
cedure; the second group consisted of 3 ani-
mals which were euthanized six weeks after
surgical procedure, which corresponds to 1 and
2 months in humans, i.e., (primary and second-
ary repair according to Turner et al. [14]).
Euthanasia took place with a 19.1% potassium
chloride intravenous overdose until cardiorespi-
ratory arrest. Following this stage, access to
the animal’s skull was created and the grafted
region exposed.

Bone blocks were obtained by cross and coro-
nal sectioning of the bone with a 702 tapered
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Table 1. Descriptive histological analyses for both groups in 3 and 6 week

Group Connective tissue Inflammatory process Mineralized tissue formation  Blood vessels  Recipient area
| - 3 week Present Absent Present Present Well delimited
Il - 3 week Present Absent Present Present Well delimited
| - 6 week Present Absent Present Present Not delimited
Il - 6 week Present Absent Present Present Not delimited

Table 2. Cortical vs. cancellous bone interface analyses for both groups on 3 and 6 week period

Period Interface n (slides)

Mean (%)

SD (%) Standard Error Mean (%) P value

3 week Cortical 12 11.57
Cancellous 12 11.62
6 week Cortical 12 30.26
Cancellous 12 28.72

29.80 8.60 0.961
17.71 511
30.51 8.80 0.365
49.04 14.15
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Figure 3. Cortical and cancellous interface standard error deviation values on 3 weeks

period.

drill in high-speed turbine under constant saline
solution irrigation with a 5 mm to 10 mm safety
margin for the previously operated areas.

Histological analysis

Specimens were immersed in 4% buffered for-
malin. Posteriorly, the specimens were subse-
quently dehydrated in an ascending series of
ethyl alcohols and infiltrated with methylmeth-
acrylate. The hardened blocks were position-ed
in a microtome (Microslice 2, Ultra Tec, Santa
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S (DMLB, Leica, Ben-
sheim, Germany),
and for histomor-
phometric analys-
is the images were
acquired in X4 ma-
gnification using a
camera (CCD IRIS;
Sony, Tokyo, Japan) coupled to a light micro-
scope (BX50; Olympus, Tokyo, Japan). Each
area was quantified using the public domain
image-processing program IMAGEJ (National
Institutes of Health, Bethesda, MD); the type of
tissue was identified manually, marked and
assigned to a color. In detail, the connective tis-
sue, blood vessel and old bone were described
and areas of new bone formation were calcu-
lated per total bone defect area and expressed
as a percentage [15, 16].
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Figure 4. A, B: Histological analysis (10x) in a 6 week perior. A: Group | - Cortical interface (CoG). B: Group Il - Can-
cellous interface (CaQ). Is observed more calcified material inside (MT) than 3 weeks period, blood vessel (BV) and

connective tissue (CT).
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Figure 5. Cortical and cancellous interface standard error deviation values on 6 weeks

period.

Statistical analysis

Descriptive statistics were used for histological
analysis referring the presence or not of blood
vessel, connective tissue and mineralized tis-
sue formation. For 48 examined slices with his-
tomorphometric analysis, t test for paired anal-
ysis was used (Biostat 5.0 software) with a 5%
significance level.

1535

ient area and graft
were well delimit-
ed as shows
Figure 2. Table 1
resumes the 3 and
6 weeks period hi-
stological descrip-
tive analyses.

T
Cancellous

The mean values for mineralized tissue forma-
tion (MTF) on the interface graft and recipient
area in the group | (cortical interface) was
11.57% (+ 8.60% of standard error mean) and
for group Il (cancellous interface) was 11.62%
(x 5.11% of standard error mean) as shows
Table 2. It was not observed statistically signifi-
cant difference (p=0.961). Mineralized tissue
formation showed statistically the same results
in each group (Figure 3).
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Table 3. Comparison between 3 week vs. 6 week period for cortical and cancellous interface

Interface Week Period n (slides) Mean (%) SD (%) Standard Error Mean (%) P value
Cortical 3 week period 12 11.57 29.80 29.80 0.000
6 week period 12 30.26 30.51 30.51
Cancellous 3 week period 12 11.62 17.71 5.11 0.000
6 week period 12 28.72 49.04 14.15
6 weeks sue, blood vessels, and newly formed mineral-

Descriptive analyses noted on the interface in
both groups the presence of blood vessels and
less connective tissue fulfilling the interface
between the graft and recipient area, being this
region almost fulfilled by mineralized tissue for-
mation. The recipient area and graft were not
evidenced as shows Figure 4.

The mean values for MTF on the interface graft
and recipient area for the group | was 30.26%
(+ 8.80% of standard error mean) and for the
group Il was 28.72% (+ 14.15% of standard
error mean) as shows Table 2. It was not
observed significant difference (p=0.365). MTF
showed statistically the same results in each
group (Figure 5).

When analyzed the comparison between the 6
weeks and 3 weeks periods, both groups, corti-
cal and cancellous interface, presented signifi-
cant difference (p=0.000) for MTF as shows
Table 3.

Discussion

The use of bone graft for treatment of congeni-
tal or acquired bone deficiencies has increased
in line with dental implant therapy [17, 18]. This
study used autogenous bone, since this is the
gold standard because of its properties of
osteoconduction, osteoinduction, and osteo-
genesis. Also, this material is the most used to
treat these kinds of defects [19].

The lag screw technique reduces the space
between the graft and recipient area [20]. This
technique, used on the present research,
reduced the gap on the interface graft-recipient
area, improving the incorporation of the graft
probably because it promotes primary
reparation.

Amongst the parameters for assessing graft
incorporation is the presence of conjunctive tis-
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ized tissue [21]. This study observed in both
groups the same kind of cells in both euthana-
sia periods. In both cases there was graft incor-
poration at the 6-week assessment, which cor-
responds to 2 months in human beings as
described by Turner et al. [14]. Gerressen et al.
[22], in @ human sinus floor elevation surgery
research used iliac bone with pure cancellous
in one sinus and a mixture of cortical and can-
cellous in another sinus; the results demon-
strate non differences between density or qual-
ity in both maxillary sinus; also, don't show
differences between 4 or 7 month of
evaluation.

Besides some authors noted that decorticaliza-
tion of receipt area have influence on bone
graft healing, improving their integration [4, 5,
7], we observed that both of interface were
integrated without any preparation of recipient
area, suggesting that it does not influence on
bone graft integration.

Patient factors can influence the graft incorpo-
ration process [5, 7]. External factors include
the graft’'s structural characteristics [6], the
cancellous-type showing a better repair pro-
cess when compared to cortical grafts because
of a greater angiogenesis. This supposedly
facilitates osteoblast precursor cell migration
to the graft region, thus speeding up the incor-
poration due to greater absorption and new
mineralized connective tissue formation [7].
Despite that, this study could not observe any
statistic difference between the two groups in
mineralized tissue formation for both euthana-
sia periods. This way, it may be suggest that,
when analyze the probability to relapse, both
grafts are similar, in agreed with other authors
suggests [6, 7].

Based in our result, it may be concluded that
both the cancellous or cortical graft interface in
autogenous block does not influence in bone
graft incorporation.
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