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Tissue Response after Subcutaneous
Implantation of Different
Glass Ionomer-Based Cements

Carolina Maschietto Pucinelli'®, Raquel Assed Bezerra da Silva'®, Lua Lopes
Borges'2®, Alberto Tadeu do Nascimento Borges'?®, Paulo Nelson-Filho'®,
Alberto Consolaro®®, Patricia Gaton-Hernandez*®, Lea Assed Bezerra da Silva’

The aim of this study was to evaluate the subcutaneous connective tissue response of
isogenic mice after implantation of different glass ionomer-based cements (EQUIA®
Forte Fil, EQUIA® Fil and Ketac™ Universal Aplicap™). Eighty-seven isogenic BALB/c mice
were allocated in 12 groups, 9 were considered as experimental groups (Ketac, E. Fil and
E. Forte at 7, 21 and 63 days) and 3 controls (empty polyethylene tubes at 7, 21 and 63
days). After the experimental periods, the subcutaneous connective tissue surrounding
the implanted material was removed and subjected to histotechnical processing and
staining with hematoxylin and eosin. A histopathological description of the tissue
reaction surrounding each material and a semi-quantitative analysis of collagen fiber
formation and inflammatory infiltrate were performed. Additionally, the thickness of the
granulomatous tissue in contact with each material was measured. Data were analyzed
statistically (0=0.05) by the Kruskal-Wallis test, followed by Dunn post-test. Initially,
the collagen fiber formation was not different among all the tested materials (p>0.05)
but was different at 21 days with the control group presenting the most advanced
stage of collagen fiber formation. At 63 days, EQUIA® Forte Fil group showed the most
advanced stage of collagen fiber formation, compared to EQUIA® Fil group (p<0.05). The
inflammatory infiltrate was not different among the tested materialsin any experimental
period (p>0.05). The thickness of the granulomatous tissue was greater in the E. Forte
group, compared to control in all periods. All glass ionomer-based cements showed tissue
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compatibility, according to the evaluated parameters.

Introduction

Minimal Intervention Dentistry is a concept based on
scientific evidence for the treatment of caries disease (1).
It is characterized by a set of procedures that includes
prevention, dental structure preservation and a less invasive
approach with minimum removal of healthy tissue, when it
is extremely necessary (2). Risk assessment, implementation
of preventive procedures, detection and early treatment
of non-cavitated lesions and the use of minimally invasive
restorative techniques in cavitated lesions are basic
conducts for this treatment philosophy (3).

Currently, numerous dental materials are available for
this purpose (4). Despite the attempt to avoid restorative
treatment, when a cavitated lesionsis present itis necessary.
Thereunto, the infected tissue is removed, followed by filling
the cavity with suitable restorative materials (5). These
materials should preferably be adhesives to prevent loss of
healthy tissue (6). Among these materials, glass ionomer
cement (GIC) is stands out. They presents adhesion to the
dental structure and have good properties, such as liberation
and absorption of fluoride ions (7), biocompatibility with
oral tissues (8) and coefficient of thermal expansion similar

connective tissue, tissue response.

to dentin (9).

Ketac™ Universal Aplicap™ (3M ESPE, Germany) is a
conventional GIC. An In vitro study conducted by Alrahlah
(10) showed that Ketac™ Universal Aplicap™ achieved the
highest values of Vickers hardness compared to Tetric
N-Ceram (lvoclar Vivadent, Schaan, Liechtenstein), SDR
Dentsply Caulk (Milford, DE, USA), ACTIVA bioactive
(Pulpdent, Germany) and GC Fuji Il (LC GC Corporation,
Tokyo, Japan). However, there are no in vivo studies
evaluating the performance of this cement, thus biological
studies are necessary.

EQUIA® Fil (GC Corporation) is other conventional GIC
that deserves attention. In a retrospective cohort study (11)
EQUIA® Fil inserted in class | and Il cavities was considered
as clinically acceptable, after 2 years. In addition, EQUIA®
Fil presented high fracture resistance in vitro and could be
used in areas with high stress level (12) and presented good
adaptation in class Il restorations of primary teeth, with
less steps for application and shorter operative time (13).

EQUIA®Fil was also compared with other materials with
respect to radiopacity (14) and met the requirements of
the “International Organization for Standardization” and
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the "American National Standard Institute (ANSI/ADA)"
However, in order to improve its physical and aesthetic
characteristics, in 2015 was developed the EQUIA® Forte
Fil. According to the manufacturer, this material consists
of ultra-fine and highly reactive glass particles dispersed
in the conventional structure of the GIC. In addition, the
polyacrylicacid has a higher molecular weight, which leads
to a high strength restorative system.

However, there are few published studies evaluating
the EQUIA® Forte Fil. Van Duinen et al. (14) evaluated the
increase in pulp temperature after the use of EQUIA® Forte Fil
and showed that the temperature rise was safe, without risk
of pathological damage to the pulp tissue. Additionally, there
are no in vivo studies in the specific literature evaluating
EQUIA® Forte Fil, thus biological studies are necessary in
order to provide evidences for its clinical use.

The aim of this study was to evaluate the subcutaneous
connective tissue response of BALB/c mice afterimplantation
of polyethylene tubes filled with different GICs (EQUIA®
Forte Fil, EQUIA® Fil e Ketac™ Universal Aplicap™). The null
hypothesis was adopted: it is expected that these GICs
exhibit no differences in tissue compatibility.

Material and Methods

The research project was approved by the Animal Care
and Use Committee of School of Dentistry of Ribeirdo
Preto, University of Sdo Paulo (FORP-USP), protocol
#2015.1.824.58.1. The tests were conducted as suggested
by the International Organization for Standardization,
number 10993-6:2007, to evaluate the biocompatibility
of biomaterials for use in medical devices.

The following GIC-based cements were used: EQUIA®
Forte Fil (GC Corporation,), EQUIA® Fil (GC Corporation) e
Ketac™ Universal Aplicap™ (3M ESPE). The cements were
handled according to manufacturers' instructions in a
laminar flow to maintain the aseptic conditions. Twenty-
four specimens were prepared for each material using a
Teflon matrix with 1.5 mm diameter and 5 mm length.

Eighty-seven 7-week-old male isogenic BALB/c mice,
weighting 15 to 20 grams, were obtained from the central
animal facility of the University of Sdo Paulo, Ribeirdo
Preto, Brazil. The animals were randomly allocated in 12
groups (9 experimental and 3 controls). The control groups
consisted of the subcutaneous implantation of empty
polyethylene tubes. Each animal received one implant in
the dorsal region with one of the tested materials or one
empty polyethylene tube.

The animals were anesthetized by an intramuscular
injection (10% ketamine; Agener Unido Quimica
Farmacéutica Nacional S/A, Embu-Guacu, SP, Brazil; and
xylazine; Dopaser, Laboratorios Calier, SA, Barcelona, Spain),
in the proportion of 0.20 mL/kg and 0.8 mL/kg, respectively,

600

prior to surgery. Then, trichotomy of the surgical area
was performed, and antisepsis with 1% chlorhexidine
gluconate. After, was performed the incision (1cm) with
sterilized surgical scissors in the dorsal region, followed by
divulsion. The specimen was placed inside the subcutaneous
connective tissue and the skin borders were closed with
4-0 silk sutures (Vicryl 4-0; Ethicon - Johnson &Johnson,
Sio Paulo, SP, Brazil).

The animals were kept at the animal facility of the
School of Dentistry of Ribeirdo Preto - University of Sdo
Paulo during the experimental periods of 7, 21 or 63 days,
with feed and water "ad libittum". They were periodically
monitored in order to observe any local, systemic or
behavioral abnormality. At the end of each period, the
animals were euthanized by anesthetic overdose to remove
the tested specimen with the surrounding subcutaneous
connective tissue and skin.

Histotechnical Processing

The samples were fixed in 10% buffered formalin for
24 h at room temperature and washed for 3 h in running
water. The materials or the polyethylene tubes were
carefully removed from the samples. Then, the tissues
were dehydrated in alcohol, cleared in xylol and embedded
in paraffin. The blocks containing the tissues were cut
longitudinally using a microtome (Leica RM2145, Leica
Microsystems GmbH, Wetzlar, Germany). Five-micrometer-
thick sections were obtained and stained with hematoxylin
and eosin (HE).

Microscopic Evaluation

The tissue analysis was performed by an experienced
pathologist blind with respect to the groups, using an
Axio Imager.M1 microscope in 10x magnification (Zeiss,
Gottingen, Germany) coupled to a camera Axiocam MRc5
(Zeiss, Gottingen, Germany).

Descriptive Analysis

The histopathological description of the reactionary
tissue in contact with each material or polyethylene tube
was performed in each experimental period.

Semi-Quantitative Analysis

In the surrounding tissues of each material or
polyethylene tube, the following semi-quantitative analyses
were performed based on Queiroz et al. (15):

Collagen Fiber Formation. The number and density of
collagen fibersin the tissues surrounding the materials were
considered. The collagen fiber formation was classified in
3 degrees of severity, according to the following scores: 1
(mild): individual collagen fibers as presented in a normal
connective tissue, interspersed with negative spaces



indicative of non-fibrous extracellular matrix components;
2 (moderate): areas with presence of individual collagen
fibers, and areas alternating eosinophilic extracellular
matrix, without typical linear and undulate formation; 3
(intense): presence of collagen fibers in the middle of an
eosinophilic extracellular matrix, without typical linear
and undulate formations, not allowing an individual
collagen fiber.

Inflammatory Infiltrate. The concentration of
neutrophils in the reactionary tissue was also classified
in 3 degrees of severity: 1 (mild): presence of 1 to 10
inflammatory cells in the reactionary tissue; 2 (moderate):
presence of 11 to 20 inflammatory cells in the reactionary
tissues; 3 (intense): presence of more than 21 inflammatory
cells in the reactionary tissue.

Quantitative Analysis

The thickness of the granulomatous reactionary tissue
in contact with the materials or polyethylene tube was
measured (Fig. 1) at 10x magnification. The images were
analyzed in the microscope software (AxioVision Rel, v 4.8,
Carl Zeiss Microlmaging GmbH) using the “measures” tool.

Statistical Analysis

The results of the semi-quantitative and quantitative
evaluations were analyzed with the Kruskal-Wallis test
and Dunn post-test. All analyses were performed using
the Graph Pad Prism 4.0 software (Graph Pad Software
Inc., San Diego, CA, USA), with a significance level of 5%.

Results
Descriptive Analysis
7 days
Representative images of the 7-day period are presented

Figure 1. Representative image that illustrate where the measurement
of the reaction tissue (TR) was performed, from the muscle layer (M)
to the gap left by the tested material (HE, Zeiss, 10x).
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in Figure 2. After 7 days the reactional tissue of Control
group samples presented uniformly collagen fiber formation
for both parameters thickness and severity. In 100% of
the specimens the collagen fiber was discrete and thin.
The inflammatory infiltrate, represented by neutrophils,
was predominantly moderate in 75% of the specimens.
Macrophages permeated the fibroblasts.

The experimental groups presented a reactionary
tissue disorganized by edema. The collagen fiber
formation was discrete in 75% of Ketac group specimens,
62.5% Equia Fil and minimum degree of collagen fiber
formation (100%) was observed in Equia Forte samples.
The neutrophilic infiltrate was moderate and casually
distributed for Ketac and Equia Fil groups. However, for
Equia Forte the samples were intensely (50%) infiltrated
by neutrophils. Ketac and Equia Fil presented irregular
and birefringent fragments, compatible with particles
of crystallized structure material.

21 days

Representative images of the 21-day period are
presented in Figure 3. After 21 days, the collagen fiber
formation of Control group ranged from moderate (40%)
to intense (60%). The peripheral capsule was still permeated
by neutrophils. The inflammatory infiltrate ranged from
discrete (40%) to moderate (60%). Macrophages were
observed at the interface between the reactionary tissue
and the polyethylene tube.

The majority of samples of Ketac (62.5%) and Equia
Fil groups (86.7%) presented moderate collagen fiber
formation. However, Ketac presented uniform and
thin reactionary tissue while Equia Fil presented a very
disorganized tissue. Equia Forte samples ranged between
discrete (50%) and moderate (50%) collagen fiber
formation. Ketac (87.5%) and Equia Forte (83,3%) samples
presented discrete neutrophil infiltration while Equia Fil
presented moderate (57.1%) inflammatory infiltration.
Eventually, birefringent particles of material were observed
in Ketac and EQUIA Fil groups.

63 days

Representative images of the 63-day period are
presented in Figure 4. After 63 days, the samples of Control
group presented moderate collagen fiber formation (50%)
and discrete neutrophilic infiltrate. No macrophages were
observed.

Was observed thin and disorganized reactionary tissue
with discrete collagen fiber for Ketac (71.4%) and Equia Fil
(75%) groups. The fibrous connective tissue of Equia Forte
group was moderate (100%). The neutrophilic infiltrate
was discrete for Ketac (71.4%), Equia Fil (75%) and Equia
Forte (87.5%) groups.
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Figure 2. Microscopic analysis at 7 days. A: Control: reactionary tissue with discrete collagen fiber formation infiltrated by occasional neutrophils.
B: Equia Forte: delicate collagen fibers, presence of macrophages and early fibroblasts. C: Equia Fil: reactionary tissue with moderate collagen
fiber formation and occasional macrophages. Skeletal muscle tissue in the subjacent area. D: Ketac: reactionary tissue with thin-thickness and
delicate collagen fibers supported by the subjacent skeletal muscle tissue (HE, Zeiss, 40x).

Figure 3. Microscopic analysis at 21 days. Well-established and organized reactionary tissue. A: Control: neutrophil infiltration and discrete
collagen fiber formation. B: Equia Forte: vascular proliferation and edema among the collagen fibers and well-organized reactionary tissue. C
- Equia Fil: prominent fibroblasts and macrophages among the collagen fibers supported by skeletal muscle fibers. D: Ketac: moderate collagen
fiber formation, macrophages and early fibroblasts on the skeletal muscle layer (HE, Zeiss, 40x).
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Semi-Quantitative Analysis

Collagen Fiber Formation. Table 1 shows the median
of collagen fiber formation obtained after the analysis of
the granulomatous reactionary tissue in contact with the

Table 1. Median, and p-value regarding Collagen Fiber Formation in
the periods of 7, 21 and 63 days

Period Group Median p-value
Control 1
Ketac 1
7 days 0.18
E. Fil 1
E. Forte 1
Control 3[4+
Ketac 2%
21 days 0.02
E. Fil 2
E. Forte 1.5++
Control 2
Ketac 1
63 days 0.009
E. Fil 1
E. Forte 2%

Same symbols indicate a statistically significant difference (p>0.05).
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materials or polyethylene tube.

At 7 days, it was not possible to detect statistically
significant difference among groups (p>0.05).

At 21 days, there was statistically significant difference
between Control and Ketac groups (p=0.04) and between
Control and E. Forte groups (p=0.02). Control group
presented the highest scores for collagen fiber formation in
both cases, i.e., more advanced stage in the repair process.

At 63 days, there was statistically significant difference
between the groups E. Fil and E. Forte (p=0.03). E. Forte
presented the highest scores for fibrosis, i.e., more advanced
stage in the repair, compared to E. Fil group.

Inflammatory Infiltrate. Table 2 shows the median
of inflammatory infiltrate obtained after the analysis of
the granulomatous reactionary tissue in contact with the
materials or polyethylene tube.

Regarding the inflammatory infiltrate, in all
experimental periods it was not possible to detect
statistically significant difference among groups
(p>0.05).

Figure 5 shows the results obtained after the semi-
quantitative evaluation of the tissues in contact with each
cement or empty polyethylene tube, in the periods of 7,
21 and 63 days.

Table 3 shows the data obtained after the measurement

Figure 4. Microscopic analysis at 63 days. A: Control: reactionary tissue infiltrated by neutrophils with disorganized collagen fibers and prominent
macrophages and early fibroblasts. B: Equia Forte: reactionary tissue with individualized but discreetly disorganized collagen fibers, occasional
neutrophils, and some skeletal muscle fibers. C: Equia Fil: thin-thickness reactionary tissue with moderate collagen fiber formation and occasional
macrophages on skeletal muscle layer. Occasional subjacent hair follicles. D: Ketac: well-organized reactionary tissue with dense collagen fibers
and occasionally infiltrated by neutrophils, macrophages and fibroblasts (HE, Zeiss, 40x).
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of the granulomatous reactionary tissue in contact with Control and E. Forte groups, with E. Forte presenting the
the materials or polyethylene tube. highest values.

At 7 days, there was statistically significant difference At 63 days, it was possible detect significant difference
between Control and E. Forte groups (p=0.001). The between Control and E. Forte groups (p=0.02). The
thickness of the granulomatous reactionary tissue was specimens in the E. Forte group presented the highest
greater in the E. Forte group. values of thickness of the reactionary tissue.

At 21 days, there was significant difference between

Control and Ketac grou

ps. Ketac group presented the

specimens with the greatest thickness of the reaction tissue. Table 3. Median, and p-value regarding reaction tissue thickness in
There was also significant difference (p=0.008) between the periods of 7, 21 and 63 days
. . -val
Period Group Median p-value
Table 2. Median, and p-value regarding Inflammatory infiltrate in Control 0.020°
the periods of 7, 21 and 63 days Ketac 0.070%
K K 7 days 0.001
Period Group Median p-value Y E. Fil 0.0552b
Control 2
ontro E. Forte 0.220°
Ketac 2
7 days 0.29
4 E. Fil 2 Control 0.030°
E. Forte 2.5 Ketac 0.060°
21 days 0.008
Control 2 E. Fil 0.0502
Ketac 1 E. Forte 0.065°
21 days 0.052
E. Fil 2
Control 0.030?
E. Forte 1
Ketac 0.070%
63 days 0.02
Control 1.5 E. Fil 0.070%
Ketac 1
63 days 0.59 E. Forte 0.095P
E. Fil 1
E. Fort . *Different superscript letters indicate statistically significant difference
- rorte in the comparison among groups (p<0.05).
Fibrosis 7 days Fibrosis 21 days Fibrosis 63 days
Equia Forte Equia Forte Equia Forte #
[0 Discrete
Equia Fil Equia Fil Equia Fil
B Moderate
Ketac - Ketac Ketac
H Intense
Control Control _* Control
0 20 40 60 80 100 0 2 40 60 80 100 0 20 40 60 80 100
Percentage of scores Percentage of scores Percentage of scores
Inflammatory Infiltrate 7 days Inflammatory Infiltrate 21 days Inflammatory Infiltrate 63 days
Equia Forte Equia Forte Equia Forte
[0 Discrete
Equia Fil Equia Fil - Equia Fil
B Moderate
Ketac . Ketac Ketac
I Intense
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Figure 5. Percentage of scores and results obtained after the semi-quantitative evaluation of the tissue reaction in contact with each material at 7,
21 and 63 days. * = Statistically significant difference between control and Ketac groups, and between control and Equia Forte groups (p<0.05).

# = Statistically significant d
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Discussion

The null hypothesis was accepted. This study showed
that the tissue response varied according to the parameters
evaluated, the materials tested and the different
experimental periods. However, all them presented tissue
compatibility. Initially, the collagen fiber formation was
not different among the tested materials. Nevertheless,
it was different at 21 days, being the Control the highest
severity. At the end of the experiment the E. Forte group
showed greater collagen fiber formation compared to E.
Fil group. On the other hand, the inflammatory infiltrate
showed no difference among the materials in any tested
period. The thickness of the granulomatous reactionary
tissue was greater for E. Forte group compared to control,
in all periods.

GIC-based cements are extremely versatile materials,
since can be used for crowns, prostheses and orthodontic
bands cementation, in restorations, pulp capping, and also
as sealant of fissures (16). Additionally, GIC is one of the
main materials of choice when the minimal intervention
philosophy is employed (17). In this philosophy, GIC is
mainly used due to many beneficial properties inherent to
this material. In the oral cavity, the release of fluoride ions
benefits the remineralization, making GIC a good material
for clinical use (18). In general, GICs present good tissue
biocompatibility and adhesion to dental tissues, which
enhances its indications (8).

Several methodologies have been applied to evaluate
the biological compatibility of dental materials (19),
including the response of subcutaneous connective tissue
after implantation in animal models. This methodology
is based mainly on the evaluation of the tissue reaction,
emphasizing the characteristics of collagen fibers
and inflammatory infiltrate by using qualitative and
quantitative analyses (15,20). The scores levels for collagen
fiber formation and inflammatory infiltrate were based
on Queiroz et al. (15). Originally, the paper presented 4
different levels for both analysis: 0 absent, 1 discrete, 2
moderate and 3 intense. However, after the results analysis,
was observed that all the experimental materials promoted
some tissue reaction. In order to be more faithful to these
results, the level 0, absent of collagen fiber formation or
inflammatory infiltrate, were removed from our analysis.

The histopathological analysis of the subcutaneous
tissue response after different experimental periods
includes the tissue description after contact with a
potential irritant and also the duration of its effect on the
tissue (21). Although this methodology does not faithfully
reproduce the characteristics of dental and oral tissues, it
offersimportant preliminary data regarding the biological
properties of dental materials and the characteristics of
the tissue reaction (22). The tissue reaction observed is
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a consequence of the host's response to the materials
implanted in the subcutaneous tissues of isogenic mice.
Inflammatory and resident cells produce and release many
cytokines and growth factors, which result in a complex
cascade involved in the tissue response (21).

According to the microscopic results showed in this
study, initially the fibrosis was not different among the
tested materials. However, there was difference in the
thickness of the reaction tissue between the control and E.
Forte groups, the latter with the highest values. At 21 days,
the fibrosis was different and the control group presented
the most advanced stage of fibrosis compared to Ketac
and E. Forte groups. These results are in agreement with
the data of the thickness of the reaction tissue, where the
difference between control and Ketac and Control and E.
Forte groups was observed. The control group showed the
lowest values. This means that the reaction tissue in the
control group was more organized with respect to collagen
fibers formation, with better biological results and more
advanced repair process. At the end of the experiment, E.
Forte group presented the more advanced degree of fibrosis
compared to E. Fil group. With respect to the thickness of the
reaction tissue, there was difference between the control
and E. Forte groups, the latter showing the highest values.
On the other hand, the inflammatory infiltrate showed no
difference among the tested materials.

Study the tissue response after placed any material
in dental cavity is extremely important, specially because
the teeth are interconnected by the pulp-dentin complex.
Although the significant number of dentinal tubules
(approximately 75,000 tubules/cm?) being closer to the
pulp, the superficial dentin also presented 20,000 tubules/
cm? (23). All the tested GICs presented at the end tissue
compatibly. The direct comparison of our results with the
literature becomes impossible due to the absence of studies
evaluating the tissue response after implantation of the
evaluated materials. However, Gurgan et al. (24) observed
that Equia Fil showed acceptable clinical performance,
including postoperative sensitivity, when used in Class 1
and Class 2 cavities over the course of four years.

Thus, additional studies are necessary, including with
other experimental models, to evaluate the response of
pulp and periapical tissues after the use of these materials,
providing evidences for their safe clinical indication.

Based on the results obtained, it was concluded that
the GIC-based cements presented tissue compatibility,
according to the different evaluated parameters.

Resumo

O objetivo deste estudo foi avaliar a resposta subcutanea do tecido
conjuntivo de camundongos isogénicos apos o implante de diferentes
cimentos 4 base de iondmero de vidro (EQUIA® Forte Fil, EQUIA® Fil e Ketac
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™ Universal Aplicap ™). Oitenta e sete camundongos isogénicos BALB/c
foram alocados em 12 grupos, 9 como grupos experimentais (Ketac, E. Fil
e E. Forte aos 7, 21 e 63 dias) e 3 controles (tubos de polietileno vazios
ao0s 7, 21 e 63 dias). Apos os periodos experimentais, o tecido conjuntivo
subcutineo ao redor do material implantado foi removido e submetido ao
processamento histotécnico e coloragdo com hematoxilina e eosina. Uma
descricdo histopatologica da reagao tecidual envolvendo cada material e
uma andlise semi-quantitativa da fibrose e infiltrado inflamatério foram
realizadas. Além disso, foi realizada a mensuracéo da espessura do tecido
granulomatoso em contato com cada material. Os dados foram analisados
estatisticamente (a=0,05) pelo teste de Kruskal-Wallis, sequido do pos-
teste de Dunn. Inicialmente, a fibrose néo foi diferente entre todos os
materiais testados (p>0,05), mas foi diferente aos 21 dias, com o grupo
controle apresentando o estadgio mais avancado de fibrose. Aos 63 dias,
o grupo EQUIA® Forte Fil apresentou o estagio mais avancado de fibrose,
comparado ao grupo EQUIA®Fil (p<0,05). O infiltrado inflamatorio ndo foi
diferente entre os materiais testados em nenhum periodo experimental
(p>0,05). A espessura do tecido granulomatoso foi maior no grupo E.
Forte, comparado ao controle em todos os periodos. Todos os cimentos
a base de iondmero de vidro apresentaram compatibilidade tecidual, de
acordo com os parametros avaliados.
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