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Abstract

Aim: To compare outcomes of rhFGF-2 + DBBM therapy with rhFGF-2 alone in the
treatment of intrabony defects. This study provides 2-year follow-up results from the
previous randomized controlled trial.

Materials and Methods: Defects were randomly allocated to receive rhFGF-2 + DBBM
(test) or rhFGF-2 (control). Treated sites were re-evaluated at 2 years postoperatively,
using original clinical and patient-centred measures.

Results: Thirty-eight sites were available for re-evaluation. At 2 years, both groups
showed a significant improvement in clinical attachment level (CAL) from baseline. A
gain in CAL of 3.4 + 1.3 mm in the test group and 3.1 = 1.5 mm in the control group
was found. No significant inter-group difference was noted. Both groups showed a
progressive increase in radiographic bone fill (RBF). The test treatment yielded greater
RBF (56%) compared with the control group (41%). The control treatment performed
better in contained defects in terms of CAL and RBF. There was no significant differ-
ence in patient-reported outcomes between groups.

Conclusions: At 2-year follow-up, the test and cotrol treatments were similarly ef-
fective in improving CAL, whereas the test treatment achieved a significantly greater
RBF. In both treatments, favourable clinical, radiographic, and patient-reported out-
comes can be sustained for at least 2 years.

Trial registration: The University Hospital Medical Information Network-Clinical
Trials Registry (UMIN-CTR) 000025257.

KEYWORDS
bone graft, deproteinized bovine bone mineral (DBBM), FGF-2, intrabony defects, patient-
reported outcome, periodontal regenerative therapy, periodontitis
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1 | INTRODUCTION

In the treatment of periodontitis, the regeneration of lost tissues
is one ultimate goal. Signalling molecules such as growth factors
play a critical role in periodontal regeneration (Lin et al., 2015;
Murakami, 2011). Recombinant human platelet-derived growth
factor (rhPDGF)-BB and enamel matrix derivative (EMD) have
been clinically used with various degrees of success (Khoshkam
et al,, 2015; Li et al., 2017; Lin et al., 2015; Sculean et al., 2015).
Among the biological agents, basic fibroblast growth factor (FGF-
2) has received particular interests, due to its potent ability to
induce proliferation and angiogenesis in undifferentiated cells
(Murakami, 2011). Based on the large body of evidence from basic
research, extensive clinical trials were conducted in Japan, and
the results indicated that the use of recombinant human FGF-2
(rhFGF-2) in surgical periodontal treatment is safe and clinically
effective (Kitamura et al., 2008, 2011, 2016; Murakami, 2011).
Since 2016, rhFGF-2 has been used as a novel periodontal regen-
erative therapy in Japan (Saito et al., 2019).

In some cases, such as those with non-contained intrabony
defects, the use of biological agents alone may not be sufficient,
due to their inability to maintain appropriate space for periodon-
tal regeneration (lorio-Siciliano et al., 2011; Reynolds et al., 2015).
To further expand their clinical applicability, the effectiveness of
combination therapy with bone graft materials has been explored
(Hoffmann et al., 2016; lorio-Siciliano et al., 2014; Matarasso et al.,
2015; Nevins et al., 2013; Zucchelli et al., 2003). In a systematic
review, it has been reported that EMD plus bone grafts may yield
enhanced clinical outcomes compared to the use of EMD alone
(Matarasso et al., 2015).

Deproteinized bovine bone mineral (DBBM) has been widely
used as a scaffold material in periodontal treatment (Camargo et al.,
2000; Stavropoulos & Karring, 2010). It is often used with a collagen
barrier as a guided tissue regeneration (GTR) method. Studies by our
group and others showed clinical effectiveness of the combination
GTR (Irokawa, Okubo, et al., 2017; Irokawa, Takeuchi, et al., 2017;
Sculean et al., 2008; Stavropoulos & Karring, 2010; Tonetti et al.,
2004). However, no information was available how the combined use
of rhFGF-2 with DBBM performs in periodontal healing. We hypothe-
sized that enhanced regenerative outcome would be achieved by such
combination therapy. Therefore, we set out to conduct a randomized
controlled trial (RCT) comparing the use of rhFGF-2 plus DBBM and
rhFGF-2 alone to treat intrabony defects (Saito et al., 2019). In this
earlier RCT, we reported that both treatments yielded significant
improvements in periodontal parameters at 6 months. Although no
significant difference in clinical attachment level (CAL) gain between
groups was noted, the combination therapy showed a greater bone fill.
Given these results from the short-term study, we thought it import-
ant to evaluate the longevity of effects of the combination therapy.

The objective of this follow-up study was to evaluate 2-year
outcomes of the combination therapy using rhFGF-2 and DBBM
in comparison with rhFGF-2 alone in the treatment of intrabony
defects.
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Clinical Relevance

Scientific rationale for the study: It is important to evaluate
the longevity of effects of combination periodontal regener-
ative therapy. This follow-up study aimed to evaluate 2-year
outcomes of the combination therapy using rhFGF-2 with
DBBM in the treatment of intrabony periodontal defects.
Principal findings: At 2-year follow-up, no significant differ-
ence in clinical attachment level gains was noted between
the use of rhFGF-2 alone and rhFGF-2 + DBBM. At any
time point, the combination therapy showed enhanced ra-
diographic bone fill. There was no significant difference in
scores on oral health-related quality of life between groups.
Practical implications: With both surgical interventions,
favourable clinical and patient-reported outcomes can be
sustained for at least 2 years.

2 | MATERIALS AND METHODS

2.1 | Study design

A 2-year follow-up was undertaken in an RCT (Saito et al., 2019) con-
ducted at Tokyo Dental College Suidobashi Hospital (Tokyo, Japan)
and Chiba Dental Center (Chiba, Japan), which had involved evalu-
ation of healing at up to 6 months postoperatively. In the original
study, a two-centre, single-blind, randomized, controlled design was
used. The study was conducted in accordance with the Declaration
of Helsinki and approved by the institutional review board at Tokyo
Dental College (No. 747).

2.2 | Participants

In the previous RCT (Saito et al., 2019), 32 patients with moderate
to severe chronic periodontitis (Armitage, 1999; Page & Eke, 2007)
were included (recruited between January 2017 and February
2018). A total of 44 intrabony defects were randomized into two
groups (Figure S1 flowchart).

The initial inclusion criteria were as follows: presence of an in-
trabony defect depth of 23 mm in inter-proximal areas of teeth, sites
with probing pocket depth (PPD) 24 mm, and an adequate level of
plaque control. Detailed information on the inclusion and exclusion
criteria, initial sample size estimation, randomization, allocation
concealment, and blinding can be found in the previously published
paper (Saito et al., 2019).

2.3 | Clinical and radiographic examinations

CAL, PPD, gingival recession (GR), bleeding on probing (BOP),

and tooth mobility (TM) were evaluated at baseline (post-initial
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periodontal therapy; IP), 6 months (Saito et al., 2019), 1 year, and
2 years postoperatively by calibrated examiners.

Standardized periapical radiographs were taken, and radio-
graphic bone fill (RBF; %) was calculated as described previously
(Seshima et al., 2017).

2.4 | Patient-reported outcome measure

At each evaluation time point, participants were asked to rate the
perception of oral health, using an oral health-related quality of life
(QolL) instrument, OHRQL-J (Saito et al., 2010, 2011). In this study,
total OHRQL-J score from the 22 items was used for analysis.

2.5 | Surgical procedures

Details for surgical intervention have been provided in the previous
paper (Saito et al., 2019). Briefly, full-thickness flaps were raised
following infiltration anaesthesia. After debridement, scaling and
root planing, and rinsing, the test sites received 0.3% rhFGF-2
(REGROTH® Dental Kit, Kaken Pharmaceutical) with DBBM
(Geistlich Bio-Oss®, Geistlich Pharma AG). Defects in the control
group received only rhFGF-2 formulation. The flaps were closed
with interrupted sutures and modified vertical mattress sutures.

Detailed information on postsurgical and maintenance care can
be found elsewhere (Saito et al., 2019).

Representative clinical cases are shown in Figure 1.

2.6 | Statistical analysis

Clinical data from the two centres were pooled for analysis. The primary
endpoint was the CAL gain at 2 years postoperatively. Fisher's exact test
was employed to analyse categorical variables. Difference between two
groups was sought by the Mann-Whitney U test. The Friedman test with
Dunn post hoc test was used to compare intra-group data over time.
Correlations between CAL gains and baseline parameters were
assessed by Spearman's rank correlation. Multiple regression analy-
sis was used to evaluate the relationship of PPD, BOP, defect depth,

FIGURE 1 Clinical cases. (a-f) 60-year-old woman; received
rhFGF-2 + DBBM (test group). (a) Baseline (palatal). The mesial
aspect of #24 showed PPD of 7 mm. (b) Preoperative radiograph.
Defect depth was 3 mm, width 5 mm (confirmed during surgery).
(c) 1-year follow-up view. (d) 1-year radiograph. (e) 2-year follow-up
view; PPD = 2 mm. (f) 2-year radiograph. (g-1) 53-year-old woman;
received rhFGF-2 (control group). (g) Baseline. PPD at the distal
aspect of #33 was 7 mm. (h) Preoperative radiograph. Defect depth
was 5 mm, width 3 mm (confirmed during surgery). (i) 1-year follow-
up view. (j) 1-year radiograph. (k) 2-year follow-up. PPD = 2 mm. (l)
2-year radiograph
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TABLE 1 Defectlocations and configurations

rhFGF-2 (control, rhFGF-2 + DBBM

Intrabony defect n=18) (test, n = 20)
Position [n (%)]
Maxilla 6(33.3) 9 (45.0)
Mandible 12(66.7) 11 (55.0)
Anterior teeth 5(27.8) 2(10.0)
Premolars 4(22.2) 5(25.0)
Molars 9 (50.0) 13 (65.0)
Morphology [n (%)]
1-wall 3(16.7) 2 (10.0)
2-wall 4(22.2) 5(25.0)
3-wall 6(33.3) 5(25.0)
Combination 5(27.8) 8(40.0)
Depth (mm; 4.81 + 1.86 (range, 4.70 + 1.08 (range,
mean + SD) 3.0-11.0) 3.0-6.5)
Width (mm; 2.89 £ 0.78 (range, 3.83+1.83  (range,
mean + SD) 2.0-5.0) 2.0-10.0)

Note: Mann-Whitney U test, two-tailed.
*p =0.0403.

and defect width at baseline with CAL gain from baseline to 2 years
postoperatively (dependent variable). Statistical software packages
(InStat 3.10 and Prism 7.05, GraphPad Software) were used. A p

value of 0.05 was considered statistically significant.

3 | RESULTS

3.1 | Participants and clinical parameters
In the base study (Saito et al., 2019), 32 patients participated and
contributed 44 sites. The progress made during the study is shown
in Figure S1. At 2-year follow-up, a total of 38 sites [20 belonging
to the test group (rhFGF-2+DBBM) and 18 to the control group
(rhFGF-2 alone)] in 30 patients were re-evaluated. Accidental death,
serious injury, and no shows accounted for the missing scores.

The participant demographics and baseline full-mouth clinical
parameters can be found in the previous paper (Saito et al., 2019).

3.2 | Clinical outcomes
Postoperative healing occurred without significant problems.
Characteristics of intrabony defects are shown in Table 1. Between
groups, there were no significant differences in maxillary and man-
dibular defects, tooth type, defect configuration, or defect depth.
The test group had significantly wider defects than the control group.
At 1 and 2 years postoperatively, significant improvements in
CAL and PPD were found in both groups (Table 2). In both treat-
ment groups, the level of improvement found at 6 months has been
sustained over a 2-year period (Figure 2a). At 2 years, the test group

showed a mean CAL gain of 3.35 + 1.28 mm, while the control group
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showed a gain of 3.11 + 1.46 mm. No significant difference was
noted between groups at any time point.

At 2 years, 25.0% of sites (n = 5) in the test group achieved CAL
gains of >4 mm from baseline, while 33.3% (n = 6) in the control
group showed such value (Table S1).

The values of PPD reductions from baseline were 3.58 + 1.21 mm
in the test group and 3.58 + 1.53 mm in the control group; no signif-
icant inter-group difference was noted.

Regarding GR and TM, no significant intra- or intergroup dif-
ferences were found (Table 2). In both groups, the values of BOP
positive (%) were significantly reduced at 6 months and thereafter,
when compared to baseline, while no significant difference between

groups was found at any time point.

3.3 | Relationship between CAL gain and variables
at baseline

Next, relationships between 2-year CAL gains and baseline data
were sought. Postoperative CAL gain and baseline CAL or PPD
showed a significant positive correlation in both groups (Table S2).
A significant positive correlation was found between CAL gain and
baseline defect depth in the test group.

The results of multiple regression analyses are shown in Tables
S3 and S4. There was no multicollinearity among the variables. In
the control group, the baseline PPD showed a significant relation-
ship with the postoperative CAL gain at 2 years (Table S3). In the test
group, the defect depth at baseline showed a significant association
with the postoperative CAL gain (Table S4).

3.4 | Radiographic evaluation
In both groups, there was a progressive increase in RBF (Table 2, Figure 2b).
At 2 years postoperatively, the mean value for RBF in the test group

(56.2%) was significantly greater compared to the control group (40.8%).

3.5 | Comparison of CAL gains and radiographic
outcomes between different defect configurations

In the control group, 3-wall defects yielded significantly greater CAL
gains and RBF than 1-2 wall defects (Table 3). In contrast, no signifi-
cant difference in those values between different defect configura-
tions was found in the test group. In 1-2-wall defects, the test group
showed greater RBF than the control group.

3.6 | Changes inscores on OHRQL-J
No significant change in the mean total OHRQL-J scores over time
was found in either group (Figure 3). There was no significant inter-

group difference at any time point.
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TABLE 2 Clinical and radiographic outcomes of treated sites (Total n = 38 sites)

Variable/Group

CAL (mm)
rhFGF-2 (control)

rhFGF-2 + DBBM
(test)

Diff. between groups
PPD (mm)
rhFGF-2

rhFGF-2 + DBBM

Diff. between groups
GR (mm)
rhFGF-2

rhFGF-2 + DBBM

Diff. between groups
BOP positive (%)

rhFGF-2

rhFGF-2 + DBBM

Diff. between
groups?

™
rhFGF-2

rhFGF-2 + DBBM

Diff. between groups
RBF (%)

rhFGF-2

rhFGF-2 + DBBM

Diff. between groups

AOKI ET AL.

Baseline (post-IP)

7.19 +1.66 (6.5; 6.00-8.25)

7.67 +1.68 (7; 6.25-8.88)

N.S.

6.19 + 1.41 (5; 5.00-7.00)

6.30 + 1.30 (6.5; 5.00-7.00)

N.S.

0.94 +1.16 (1; 0.00-1.25)

1.33+1.42(1;0.00-2.75)

N.S.

66.7
75.0
N.S.

0.11 + 0.32 (0; 0.00-0.00)

0.20 £ 0.41 (0; 0.00-0.00)
N.S.

6 months
(
)

o
)

2.83+0.87" (3;
2.00-3.00)

2.80+0.737 (3;
2.00-3.38)

N.S.

1.36 +1.46(1;0.00-2.00)

1.73+1.36 (1.75;
1.00-2.00)

N.S.

11.17

5.0
N.S.

0.06 £0.24 (0;
0.00-0.00)

0.05 +0.22 (0; 0.00-0.00)
N.S.

31.2 + 13.3(30;
20.6-40.4)

47.7 +16.8 (47.2;
36.4-63.3)

p =0.004

1 year

414 +1.50 " (4; 2.88-5.50)
4.50+1.28"" (4.5;

4.00-5.00)
N.S.

2.67 +0.84" (3; 2.00-3.00)
2.83+0.54" (3;2.25-3.00)

N.S.

1.47 £ 1.22(1.5; 0.38-2.00)

1.63 £1.21(1.75;
1.00-2.00)

N.S.

P

5.6

0.0
N.S.

0.06 +0.24 (0; 0.00-0.00)

0.05 +0.22 (0; 0.00-0.00)
N.S.

36.7 +15.2 (34.9;
25.8-50.0)

54.6 £+ 17.7 (62.6; 41.1-68.3)

p =0.003

2 years

4.08+1.33" (4;
2.88-5.00

(

)
4.28+1.30" (4;

3.50-5.00)

N.S.

2.61+0.87 " (2;
2.00-3.25)

2.73+0.55 (3;
2.00-3.00)

N.S.

1.47 +1.30(1.25;
0.38-2.00)

1.48+1.21(1.75;
0.50-2.00)

N.S.

0.0

0.0
N.S.

0.11 +0.32(0; 0.00-0.00)

0.05 +0.22 (0; 0.00-0.00)
N.S.

40.8 +17.2° (38.2;
27.2-54.7)

56.2 + 18.01 (62.6;
45.8-69.2)

p=0.013

Note: Data shown as mean + standard deviation (median; interquartile range), except for BOP. Difference between groups at each time point was

assessed by Mann-Whitney U test. Intra-group difference over time was assessed by Friedman test with Dunn post-test.

Abbreviations: BOP, bleeding on probing; CAL, clinical attachment level; GR, gingival recession; IP, initial periodontal therapy; PPD, probing pocket
depth; RBF, radiographic bone fill; TM, tooth mobility.

2Categorical data were assessed by Fisher's exact test.
***p < 0.001, compared to baseline; Tp < 0.05, tTp < 0.01, compared to 6 M.

4 |

Most RCTs are relatively short term and, due to various reasons,
they are seldom re-visited or extended (Davies et al., 2018).
Obviously, there is no guarantee that treatment effects remain un-
changed beyond the initial study. In the present study, we evalu-
ated 2-year follow-up outcomes from our previous 6-month RCT
(Saito et al., 2019). At 2 years postoperatively, the mean values
of CAL gain, the primary endpoint, were 3.4 and 3.1 mm in the

DISCUSSION

test and control groups, respectively. These values were compa-

rable to the 2-year value of 3.3 mm from our previous study using

EMD alone, with similar baseline CAL measurements (Seshima

et al., 2017). As for the CAL gain following the use of rhFGF-2, the
9-month value of 2.2 mm was reported in a multicentre RCT using
rhFGF-2 alone (Kitamura et al., 2016) and 6-month value of 3.0 mm
in another RCT using rhFGF-2 with beta-tricalcium phosphate
(B-TCP; Cochran et al., 2016). The finding that no significant dif-
ference existed between groups is in line with the controlled stud-

ies using EMD alone or in combination with alloplastic materials
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(Bokan et al., 2006; Jepsen et al., 2008; Sculean et al., 2007). Our
2-year results can be interpreted that both modalities were simi-
larly effective in the treatment of intrabony defects existed in the
participants. This is remarkable considering the viscous nature of
the rhFGF-2 formulation, which does not particularly have space-
making property.

In the present study, CAL gains were significantly associated
with baseline PPD in the control group (correlation and multiple re-
gression analyses) and in the test group (correlation analysis). This
was expected because studies have shown that generally, more

CAL gain can be expected following the regenerative treatment of

(@ 7- 7-
6 6-
€ 5 —— |
E° T 7~ ° T T
c 41 44
S 4 3
3 2 2
S 24 i
al T T 01 T 1
0 T T 0 T T T
6M 1Y 2Y 6M 1Y 2Y
Control Test
(thFGF-2) (rhFGF-2+DBBM)
(b)
80_ 80_ %k s,k T sk
o T I T
g 60- T T 60
@ 40- 404
i Tl
201 i 204
0 T T T 0 T T T
6M 1Y 2Y 6M 1Y 2V
Control Test

(thFGF-2) (thFGF-2+DBBM)
FIGURE 2 Clinical attachment level (CAL) gain (a) and
radiographic bone fill (RBF) (b). Box-and-whiskers plot showing
minimum, maximum, median, and 25th and 75th percentiles.

**p < 0.01, compared to control group; Mann-Whitney U test.

tp < 0.05, T1p < 0.01, compared to 6 M; Friedman test with Dunn
post-test
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deeper pockets (Seshima et al., 2017; Tonetti et al., 2002; Zucchelli
et al., 2002). These findings indicate that caution must be taken
when comparing postoperative CAL values from different studies.

Recently, Trombelli et al. (2020) proposed a novel composite
outcome measure (COM) for periodontal regenerative therapy.
COM is consisted of clinically relevant CAL gain of 23 mm and
postoperative PD <4 mm (pocket closure). In the present study,
both treatment groups showed a CAL gain of 23 mm and PD of
<3 mm at 2 years, which can be regarded as “successful,” according
to COM. One should keep in mind that, at baseline, the test group
had significantly wider defects (3.8 mm) than the control group
(2.9 mm). Although the linear correlation and multiple regression
analyses showed no significant association between CAL gain at
2 years and defect width at baseline, the difference in baseline
defect width may partially account for no significant inter-group
difference in CAL gain.

Bone level is another important outcome measure for periodon-
tal regenerative therapy. Cochran et al. (2016) stated that combining
outcome measures for soft and hard tissues is preferable to assess
the clinical performance of a biological agent with effects on both
tissue types. At 2 years postoperatively, the mean value of RBF was
significantly greater in the test group (56%) compared with the con-
trol group (41%). It can be argued that the test sites should show
a greater RBF value, because radiopaque material was used with
rhFGF-2 to fill the defect. It is, however, important to note that RBF
values in the test sites also showed a progressive increase, which
suggests bone formation.

It has been reported that clinical results of the treatment of in-
trabony defects may be difficult to predict based on their charac-
teristics (Renvert, Garrett, et al., 1985). In our analysis, the defect
depth at baseline was positively correlated with the CAL gains at
2 years in the test group. In the multiple regression analysis, the de-
fect depth could predict the level of CAL gain at 2-year follow-up.
When values of CAL gain and RBF at 2-year follow-up were com-
pared between different defect configurations at baseline, the
treatment with rhFGF-2 yielded significantly greater CAL gains and
RBF in 3-wall defects than 1- to 2-wall defects. This was expected
because 3-wall defects provide favourable environment for blood
clot formation and cell migration from the remaining periodontal
tissues (Polson & Heul, 1978; Renvert, Nilvéus, et al., 1985). It has
been suggested that the extent and location of tissue resources,

cells, and vascularity surrounding the defect have an effect on the

TABLE 3 Comparison of clinical attachment level (CAL) gain and radiographic bone fill (RBF) at 2 years postoperatively between different

defect configurations

Defect rhFGF-2 (control)
CAL gain (mm) 3-wall 3.64 +1.21(3.50; 2.50 - 5.00)
1-2-wall 2.29 +1.52(2.00; 1.00 - 3.50)
RBF (%) 3-wall 52.1 +8.1(50.0; 47.5 - 60.6)
1-2-wall 34.3+18.1(28.7;22.7 - 48.0)

Difference rhFGF-2 + DBBM (test) Difference
p=0.037 3.50 +1.24 (3.25; 2.50 - 4.38) N.S.

3.13 £ 1.38(3.25; 2.00 - 4.38)
p=0.034 51.3 +21.4 (50.0; 30.7 - 72.5) N.S.

57.8 £17.3* (63.6; 50.0 - 66.7)

Note: Data shown as mean + standard deviation (median; interquartile range). Difference between different defect configurations within group or
difference between groups within the same defect configuration was assessed by Mann-Whitney U test (*p = 0.036, compared to the control group).
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25
-@-rhFGF-2 -@-rhFGF-2 + DBBM

20

Total OHRQL Score

Post-IP 6 M 1Y 2Y

FIGURE 3 Change in total OHRQL-J scores. Data shown as
mean = standard deviation. IP, initial periodontal therapy

regenerative potential (Kim et al., 2004). In case of non-contained
defects, regenerative therapy in combination with bone substitutes
is indicated (Cortellini & Tonetti, 2000). When the use of EMD with
DBBM was compared to collagen barrier with DBBM in an RCT of
the treatment of deep non-contained intrabony defects, comparable
clinical outcomes were noted after 12 months (lorio-Siciliano et al.,
2014). In the present study, the test treatment showed similar CAL
gains in 1- to 2-wall and 3-wall defects at 2 years. In contrast, the
control treatment yielded significantly greater CAL gains and RBF in
3-wall defects. Within 1-2-wall defects, the test treatment yielded
significantly greater RBF compared to the control. These results may
indicate that: (1) in the treatment of 3-wall defects, the sole use of
rhFGF-2 may be sufficient; (2) a greater level of healing can be ex-
pected by adding DBBM in more challenging cases such as deeper
defects or 1- to 2-wall defects. In some studies, no additional ben-
efits in clinical outcomes were found regarding the use of EMD with
bone substitutes (Hoffmann et al., 2016; Kao et al., 2015; Troiano
et al., 2017). Potential benefits of adding various bone substitutes
to rhFGF-2 therapy and indications need to be verified by further
studies.

There are limitations to this study. Due to the study design and
relatively small sample size, this study was underpowered to as-
sess the effect of the number of residual bony walls in detail. Two-
year follow-up is still a relatively short-term observation. A longer
observation period will be necessary. Moreover, regarding the re-
generative capability of rhFGF-2, further studies evaluating human
histologic evidence are needed. Despite the limitations, we believe
that this follow-up study provides relevant implications for the use
of rhFGF-2 therapy.

5 | CONCLUSIONS

In the treatment of intrabony defects, no significant difference in
CAL gains was found between the use of rhFGF-2 alone and rhFGF-2

with DBBM at 2-year follow-up. The combination therapy achieved
a significantly greater RBF. In both treatment groups, favourable
clinical and patient-centred outcomes can be sustained for at least
2 years.
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