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Abstract
Objective The aim of this study was to compare clinical out-
comes between guided tissue regeneration (GTR) and access
flap (AF) surgery in patients with aggressive periodontitis
(AgP).
Methods Eighteen AgP patients with similar bilateral
intrabony defects were treated in this split-mouth, single-
blinded, randomised, controlled clinical trial. All patients pre-
sented with ≥3 mm intrabony defects and ≥5 mm periodontal
pocket depths (PPD). In each patient, one defect was treated
with a polyglycolide membrane according to the GTR princi-
ple, whereas the contralateral side was treated with AF. For
both sides, a simplified papilla preservation flap was used. At
baseline, 6 and 12 months post-surgery, the clinical attach-
ment levels (CAL) and PPD were evaluated.
Results At 6 and 12 months, at the GTR sites, the mean [95 %
CI] CAL gain was 1.7 mm [1.1, 2.3] and 1.6 mm [0.9, 2.1],
respectively, while the mean [95 % CI] PPD reduction was
2.3 mm [1.9, 2.8] and 2.4 mm [1.9, 2.8], respectively. Similar
CAL (1.6 mm [1.0, 2.2] and 2.1 mm [1.4, 2.7]) and PPD
(2.0 mm [1.5, 2.4] and 2.5 mm [2.0, 3.0]) outcomes were
observed at the control sites at 6 and 12 months, respectively.

Notably, at the GTR-treated sites, 13 subjects presented with
various degrees of membrane exposure.
Conclusions Both therapies were effective in the treatment of
intrabony defects in AgP patients, and no statistically signifi-
cant differences between them could be demonstrated, possi-
bly as a result of the differing degrees of membrane exposure
at the GTR sites.
Clinical relevance Both periodontal regeneration and conven-
tional periodontal surgery are effective treatments for AgP
patients.

Keywords Aggressive periodontitis . Guided tissue
regeneration (GTR) . Access flap surgery (AF) . Randomised
controlled clinical trial (RCT) . Simplified papillary
preservation flap (SPPF)

Introduction

The main goal of periodontal therapy is to restore healthy and
normal periodontal function. The initial treatment (non-surgi-
cal therapy), including establishing an effective oral hygiene
programme, is aimed at removal of the root surface deposits
causing inflammation and at controlling the bacterial infection
that induces the pathologic and clinical changes in the peri-
odontium [1]. However, if the initial phase of periodontal
therapy does not resolve the residual periodontal pockets,
which have been shown to be at higher risk of disease pro-
gression [2], the second phase is surgical treatment to further
correct the diseased periodontal tissues.

There are several surgical techniques described in the liter-
ature where the healing is characterised by the down-growth
of long-junctional epithelium (LJE)) which attaches to the root
surface, leading to a ‘repair healing’ process [3]. More recent-
ly, access flap (AF) surgery with a simplified papillae
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preservation flap (SPPF) design has been proposed [4], having
resulted in better vascularisation associated with improved
clinical outcomes compared to a modified Widman flap
(MWF) alone [5]. On the other hand, the objective of guided
tissue regeneration (GTR) is also to restore the original archi-
tecture of the lost periodontal tissues. This procedure involves
the placement of an occlusive barrier membrane onto an
intrabony defect in such a manner that apical down-growth
of the junctional epithelium along the root surface and growth
of the gingival connective tissue are prevented (for review see
Karring et al. 1993) [6]. At the same time, the occlusive barrier
provides adequate space and time for the periodontal ligament
(PDL) and alveolar bone cells to repopulate the root surface
and the bony defect, respectively. In order to facilitate the
complete closure of the wound and to prevent exposure of
the membrane, the papillae preservation flap (PPF) techniques
(i.e. modified papilla preservation (MPPF) [7] and SPPF [4])
have been commonly used with GTR procedures.

Systematic reviews have been published aimed at assessing
the additional efficacy of GTR in the treatment of intrabony
defects with respect to AF [8–10]. The reviewers concluded
that GTR was consistently more effective than AF in term of
clinical attachment gain and probing depth reduction in the
treatment of intrabony defects. However, these reviews were
limited to patients with the chronic periodontitis (CP) in sub-
jects aged 21 years or older, and studies specifically treating
AgP were excluded. Thus, there is only limited information
regarding surgical therapy for AgP, and only few clinical trials
comparing GTR and AF in AgP patients [11–15], mostly
based on a limited number of subjects, comparing several
defects within the same patient and utilising unclear
randomisation procedures.

The aim of the present randomised controlled clinical trial
was to compare the clinical outcomes at 6 and 12 months
following GTR therapy utilising a bioresorbable membrane
and AF with SPPF design in AgP patients.

Materials and methods

Study design and subject population

This was a 12-month, randomised, single-blinded, split-mouth
RCT in which the investigator assessing the clinical outcome
was not aware of the identity of the treatment intervention.
Each subject had similar bilateral intrabony defects that were
simultaneously surgically treated by AF and GTR surgeries at
the same visit. This study was reviewed and approved by the
National Hospital for Neurology and Neurosurgery/Institute
of Neurology and the Eastman Joint Research Ethics Commit-
tee, London, UK (study reference: 04/Q0512/93).

The subject population was recruited among patients re-
ferred by their general dentist to the Unit of Periodontology,

Eastman Dental Institute/Hospital and had a provisional diag-
nosis of AgP at the relevant new patient clinic. The subjects
were then re-examined at a dedicated clinic for AgP and,
following the confirmation of the diagnosis, the subjects
who had met the study’s criteria were allocated for initial
treatment with staff hygienists. The initial treatment com-
prised oral hygiene instruction, scaling and root debridement.
After 6 weeks of healing, the subjects were reviewed at the
AgP clinic by the same examiner, and at this stage, patients
who had residual periodontal pockets that fulfilled the study’s
criteria were given a verbal and written explanation of the
study and were invited to participate. Suitable subjects were
advised on the nature and purpose of the study as well as their
rights to withdraw at any time without affecting their future
treatment. For those that agreed to take part, informed consent
forms were obtained before any evaluations related to the
study were performed. The subjects were then scheduled for
a total of 10 visits over a 12-month period, which included the
‘baseline’, the surgical intervention and 8 follow-up appoint-
ments post-surgery (Fig. 1.)

Sample size

The sample size estimationwas based on a previous study [16]
that compared changes in CAL between AF and non-surgical
treatment in juvenile periodontitis. The standard deviation
(SD) of the differences between both treatments was calculat-
ed and then used for estimation of the sample size in the
present study. A sample size of 16 subjects (i.e. pairs of re-
sults) was necessary in order to have an 80% power to detect a
difference in means of 0.75 mm of probing measurement
(CAL), assuming a SD of CAL differences between treat-
ments of 0.838, using a paired t test with a 0.05 two-sided
significance level.

Inclusion and exclusion criteria

The subjects were confirmed with the diagnosis of AgP ac-
cording to the periodontal disease classification of the Inter-
national Workshop in 1999 [17] according to which the diag-
nosis of AgP is based on several ‘common criteria’ such as
high occurrence in young adults, rapid periodontal attachment
loss and bone destruction, familial aggregation of the disease
and the patient being otherwise clinically healthy. In addition,
the other key clinical features include: a level of plaque de-
posit which is not consistent with the severity of periodontal
tissue destruction. Each subject must have also met all the
following inclusion criteria: medically healthy, minimum age

�Fig. 1 Schematic illustration of the study outline aggressive periodontitis
(AgP), oral hygiene instruction (OHI), periodontal pocket depth (PPD),
clinical attachment level (CAL), full-mouth plaque score (FMPS), full-
mouth bleeding score (FMBS)
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of 15 years old and over, presenting with similar bilateral
vertical intrabony defects, the periodontal defects exhibiting
a PPD at least 5 mm with radiographic evidence of alveolar
bone loss of at least 3 mm and smoking ≤10 cigarettes/day.
Subjects were excluded from the study if they were diagnosed
with other forms of periodontal disease such as CP, had no
improvement in oral hygiene after the initial therapy, refused
to participate in the full requirements of the study, were preg-
nant or lactating, presented with any chronic illness, had con-
traindication to the surgical treatment and smoked >10 ciga-
rettes/day.

Randomisation and allocation concealment

The sites receiving AF or GTR surgery were randomly allo-
cated using a balanced random permuted block approach (4-
unit block size) to prepare randomisation lists to avoid imbal-
ance between the two treatments in terms of the unequal dis-
tribution of AF and GTR between right and left quadrants
[18]. Since all defects had an equal chance of being allocated
to either treatment, the differences between groups were due
to chance and therefore any differences in outcomes could be
attributed to the surgical intervention. Allocation to treatment
intervention (AF or GTR) was concealed in an opaque enve-
lope and revealed to the surgeon only on the day of treatment.

Clinical measurements and observations

All the clinical measurements pre- and post-surgery were car-
ried out by one previously calibrated examiner (UD). The
clinical parameters were evaluated at pre-surgical baseline, 6
and 12 months post-surgery which included PPD and CAL.
PPD was defined as the distance from the gingival margin to
the base of the periodontal pocket while CAL was defined as
the distance from the cemento-enamel junction (CEJ) to the
base of the pocket. If the CEJ was not detectable for anatom-
ical or restorative reasons, the examiner adopted clinical land-
marks such as base of the restoration and noted them on the
study report form. In case that the gingival margin occurred
coronally to CEJ, the distance from the gingival margin to CEJ
(REC) was used to calculate CAL as PPD minus REC.

The probe tip (UCN-probe 15mm) was gently inserted into
the gingival pocket, and the depth of insertion read against the
millimeter was recorded. Six points on each tooth were exam-
ined: mesio-buccal, mid-buccal, disto-buccal and the corre-
sponding lingual sites. Although full-mouth probing measure-
ments were recorded, only the measurements at the buccal and
lingual sites of the treated periodontal defects were used to
compare the clinical outcomes post-surgery.

Full-mouth plaque scores (FMPS) were recorded at base-
line prior to surgery at 1, 1½, 3, 6 and 12 months post-
operatively while full-mouth bleeding scores (FMBS) were
recorded at the baseline, 6 and 12 months post-operatively.

The FMPS was evaluated by assigning a binary score to each
surface (1 for plaque present, 0 for absent) and calculating the
percentage of total tooth surfaces that revealed the presence of
plaque detected by the use of a periodontal probe [19]. Simi-
larly, the FMBS was calculated after assessing dichotomously
the presence of bleeding on probing from the bottom of the
pocket when probing with a manual probe [19].

Surgical procedures

The surgical procedures were performed by one surgeon (GA)
who is a specialist in periodontics at the Unit of Periodontol-
ogy, Eastman Dental Hospital/Institute. The procedures were
carried out under local anaesthesia at the Eastman Clinical
Investigation Centre, Periodontology Unit.

At both sides of the oral cavity, an SPPF was used as pre-
viously described by Cortellini et al. [4]. Once both defects
were completely debrided and treated to the same standard, an
envelop containing the randomised treatment assignment was
opened and the treatment intervention was then assigned as
either repositioning and suturing of the flap without (SPPF
control) or with a placement of the resorbable membrane
(GTR/test) (RESOLUT XT®, WL Gore & Associates Ltd.,
Flagstaff, Arizona, USA).

At the GTR site, the intrabony defect was covered by the
membrane overlapping the margins of the defect by 2–3 mm.
The membrane was adapted and stabilised to the root surface
by a sling suture (bioresorbable GORE-TEX® suture, WL
Gore & Associates Ltd., Flagstaff, Arizona, USA) around
the root trunk. The periosteum was then dissected at the base
of the buccal flap to allow its tension-free adjustment, and the
flap was coronally repositioned and sutured, as previously
described [20].

Intra-surgical clinical measurements

Intra-surgical measurements were recorded for both SPPF-
and GTR-treated sites, immediately after raising of the
mucogingival flap and removal of the granulation tissue un-
derneath, as noted above. These intra-surgical measurements
were the following: (1) the distance from the CEJ to the most
coronal extension of the alveolar bone crest (CEJ-BC); (2) the
distance from the CEJ to the base of the defect (CEJ-BD); and
(3) the defect depth (DD), defined as CEJ-BDminus CEJ-BC.
The morphology of intrabony defects was also categorised
into three groups according to the number of the surrounding
bone walls, i.e. one-wall, two-wall and three-wall bony
defects..

Post-surgical instruction and infection control

Following surgery, the subjects were instructed to rinse with
0.2% chlorhexidine (Corsodyl, GlaxoSmithKline,Middlesex,
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UK) twice daily and avoid brushing or flossing at the surgical
areas for a period of 6 weeks. Post-operative pain was relieved
with tablets of either 600 mg Ibuprofen (Pfizer, Berkshire,
UK) or 500 mg paracetamol (Panadol, GlaxoSmithKline,
Middlesex, UK). Antibiotics were not prescribed in the begin-
ning of the study unless patients presented with complications
such as infection or suppuration. Smokers were asked to limit
and possibly avoid smoking.

Post-surgical maintenance (the first 6 weeks, 3, 6
and 12 months)

The sutures were removed 2 weeks post-surgery. Post-surgical
controls and professional tooth cleaning consisting of
supragingival prophylaxis with a rubber cup and 1 % chlor-
hexidine gel (Corsodyl) were performed at 3, 7, 14, 28 and
48 days post-surgery. All patients were maintained in a peri-
odontal supportive programme, and they received profession-
al prophylaxis and calculus removal at 3, 6 and 12 months as
previously described [21].

Data management and statistical analysis

The data were entered in a microcomputer which was pass-
word protected. The statistical analysis of the clinical and
radiographic outcomes was carried out using SPSS data anal-
ysis software (Ver.14.0; SPSS Inc.). Any p values of less than
0.05 (p < 0.05) were considered significant. The primary out-
come variables of the trial were PPD and CAL. The probing
measurements (PPD and CAL) of the control defects at base-
line, 6 and 12 months were compared to the relevant results of
the test defects, respectively, using a repeated measures anal-
ysis of variance and the Bonferroni post hoc test. When an
analysis of variance was performed, its assumption was veri-
fied by confirming that the residuals were normally distributed
with constant variance. The changes in the probing measure-
ments (PPD and CAL) of the control group at 6 and 12months
(relatively to the baseline) were compared to those changes in
the test group at 6 and 12months, respectively, using a paired t
test analysis. Within the same groups (AF or GTR), the
change in the probing measurements at 6 months (relative to
the baseline) was compared to the change at 12 months, using
a paired t test. The relevant differences used in the paired t
tests were approximately normally distributed.

Results

Subject accountability

Eighteen subjects were enrolled, and each was treated with
both SPPF and GTR surgery on the same day (Table 1). Six-
teen subjects completed the 6- and 12-month follow-up, and

two subjects were lost due to unrelated treatment reasons. The
mean FMPS and FMBS are described in Table 2.

Baseline clinical features of periodontal defects

Both treatment groups had similar baseline probing and intra-
surgical measurements (Table 3). In addition, the majority of
the treated defects in both groups was present in the mandib-
ular molars and had ≥4-mm defect depth. The control group
had predominantly two-wall defects (10/18), while most
intrabony components in the test group (7/18) were
categorised as three-wall.

Early wound healing observations

The healing at the control sites appeared to be uneventful at all
times. At the GTR-treated sites, 13 subjects presented with
membrane exposure. The exposed membrane area was classi-
fied as major exposure group if the diameter of the area was
≥4 mm bucco-lingually and as minor exposure group if
≤3 mm. In two subjects who were smokers, the GTR sites
presented with major exposure during the first 3–5 days
post-operatively and the interdental papilla presented with
gingival flap necrosis. Due to the extensive membrane expo-
sure, these two patients had the membrane removed at 1 and
4 weeks after surgery. One of them did not complete the
follow-up after 3 months post-surgery. Two patients who
had minor membrane exposure presented with slight suppura-
tion at 1 and 4 weeks after surgery, and the infection was
controlled following a course of antibiotics (i.e. metronida-
zole; 400 mg three times/day for 2 weeks). At the area of
membrane exposure, irrigation with a 0.2 % chlorhexidine
solution was performed at the follow-up visit and topical ap-
plication of 1 % chlorhexidine gel was applied daily. In all
minor membrane exposures, the membrane was degraded and
the area became fully re-epithelialised within 2 weeks. Most
common post-operative complaints were tenderness and dis-
comfort at the GTR sites, which subsided 6–12 weeks post-
surgery.

Clinical outcomes at 6 and 12 months

The clinical measurements of CAL and PPD at 6 and
12 months were carried out by the same previously calibrated
examiner. A total of 16 out of 18 subjects completed the
follow-up at 6 and 12 months, and no significant differences
were observed between the SPPF and GTR sites at both
healing periods post-surgery (p = 0.15, p = 0.74, respectively).
However, compared to the baseline levels, the clinical out-
comes at 6 and 12 months showed that both therapies resulted
in a significant gain in CAL and a decrease in PPD following
surgery although no significant differences between the treat-
ments could be demonstrated (Table 4). Six months after
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therapy, the mean CAL gain (ΔCAL) was 1.6 mm [95 % CI
1.0, 2.2] for the control group and 1.7 mm [1.1, 2.3] for the test
group (p = 0.12), while the mean PPD reduction (ΔPPD) was
2.0 mm [1.5, 2.4] for the control and 2.3 mm [1.9, 2.8] for the
test group (p = 0.09). Twelve months post-surgery, the mean
ΔCAL was 2.1 mm [1.4, 2.7] for the control group and
1.6 mm [0.9, 2.1] for the test (p = 0.14), while the meanΔPPD
was 2.5 mm [2.0, 3.0] for the control and 2.4 mm [1.9, 2.8] for
the test (p = 0.09). In each group, there were no significant
differences between the clinical changes at 6 and at 12months,
as described in Table 5.

Discussion

The results of the present study indicated that both SPFF
(control) and GTR (test) treatment in AgP patients resulted
in significant clinical improvements at 6 and 12 months
post-surgery, comparing to the baseline. The clinical results
of the present study are in agreement with other split-mouth
studies comparing AF surgery with GTR treatment in
intrabony defects in CP patients using non-resorbable mem-
branes [22] and bioresorbable membranes [23, 24], in which
no statistically significant difference inΔCAL was found be-
tween the two treatment modalities. However, in another clin-
ical study where a small number of AgP patients (6 AgP) were
treated by AF surgery and non-resorbable GTR membranes
[12], a significantly higher CAL and PPD improvement at the
GTR-treated sites was found at 12 months post-surgery, in
comparison to the present study. When a resorbable
polyglycolide membrane (RESOLUT XT) was used in AgP

patients, an averageΔCAL of 3.4 [2.3] mm and anΔPPD of
4.0 [2.1] mm at 12 months post-operatively was reported [15],
whereas in the present study, the ΔCAL and ΔPPD was 1.6
and 2.4 mm at 12 months, respectively.

Thus far, the present study is the only RCT that examined
the effectiveness of SPPF with and without GTR therapy
using a resorbable polyglycolide membrane (RESOLUT
XT) in the treatment of intrabony defects in AgP patients. This
type of flap design (SPPF) had been previously evaluated in a
multicentre study where intrabony defects were treated with
and without resorbable polylactide GTR membranes in severe
CP. The 12-month results revealed a ΔCAL of 3.5 [2.1] mm
and 2.6 [1.8] mm at the GTR and AF sites, respectively [25].
A similar ΔCAL was observed in the control group (SPPF

Table 1 Subject accountability
Items Numbers

Gender 14 females 4 males

Age Range 15–39 Mean 28.7 39ect acco

Ethnicity 8 Caucasians 8 Black African-Caribbeans 1 Hispanic 1 Asian

Smoking habit 3 smokers

16 subjects completed the 6- and 12-month follow-up as 2 subjects were lost due to unrelated treatment reasons

Table 2 Mean percentages of full-mouth plaque score (FMPS) and
full-mouth bleeding score (FMBS) at baseline and post-surgery, with
SD in brackets

FMPS (%) [SD] FMBS (%) [SD]

Baseline 21.4 [14.5] 24.2 [13.0]

Day 28 ± 3 18.4 [12.8] –

Day 42 ± 3 21.5 [14.4] –

Day 84 ± 3 25.6 [8.6] –

Day 180 ± 7 22.5 [14.8] 19.5 [12.6]

Day 356 ± 7 12.3 [8.7] 22.4 [17.2]

Table 3 Baseline clinical features for control and test groups

Variables Control (AF) Test (GTR)
(n = 18) (n = 18)

Clinical measurementsa

PPD (mm) 6.1 [5.7–6.5] ± 0.4 6.5 [6.1–6.8] ±0.4

CAL (mm) 6.6 [6.3–7.0] ± 0.3 6.7 [6.3–7.1] ± 0.4

Intra-surgical measurementsa

CEJ-BD (mm) 8.5 [8.0–8.9] ± 0.4 8.1 [7.7–8.6] ± 0.4

Intrabony component (mm) 3.7 [3.2–4.1] ± 0.3 3.8 [3.3–4.2] ± 0.5

Tooth type

Molars (n) 16 15

Premolars (n) 2 3

Tooth position

Maxillary teeth (n) 2 2

Mandibular teeth (n) 16 16

Defect depth

3 mm (n) 3 3

4 mm (n) 5 11

≥5 mm (n) 10 4

Defect type

One-wall (n) 3 5

Two-wall (n) 10 6

Three-wall (n) 5 7

a The means with 95 % CI [in brackets] and ±SD of probing measure-
ments of the defects at pre-surgery and intra-surgery

PPD probing pocket depth, CAL clinical attachment level, CEJ-BD dis-
tance from cemento-enamel junction (CEJ) to the bottom of the defect, n
number of defects
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alone) of the present study. The favourable results at the SPPF
(control) sites may be explained, at least partly, by the influ-
ence of the design of the gingival flap (SPPF) that allows full
preservation of the interdental tissues and thereby primary
closure of the interproximal space, possibly enhancing wound
protection and blood clot stability [26]. It has also been shown
that an SPPF resulted in better vascularisation and ultimately
improved clinical outcome post-surgery, compared to an
MWF [5, 27, 28].

Despite a careful surgical procedure in which an SPPF was
used, the present study found that interproximal wound dehis-
cence with membrane exposure occurred in the majority of the
test sites during the first 4 weeks post-operatively. Moreover,
the ΔCAL was also found to be reduced at the sites with
membrane exposure, compared to those with the non-
exposed membrane. Such exposure has previously been re-
ported in several GTR studies using various types of non-
resorbable and resorbable membranes [29, 30, 31, 32, 33,
34]. A meta-analysis of the effect of membrane exposure on
the clinical outcome, analysing five studies where either re-
sorbable or non-resorbable membranes were used, demon-
strated that the sites with exposed membrane had a

significantly lower ΔCAL (4.22 [0.15] mm) than the sites
without membrane exposure (4.69 [0.13] mm) (p < 0.05)
[35]. It has been suggested that such membrane exposure
strongly increases the risk of bacterial contamination [36],
which ultimately compromises the possible success of peri-
odontal regeneration [34]. In addition, the early exposure to
the oral environment can accelerate the degradation process of
the membrane [15, 37, 38], which could have a deleterious
effect on its barrier function and thereby result in the down-
growth of gingival epithelium and ultimately a repair type of
healing with the long junctional epithelium (LJE). Thus, the
GTR procedure could have a morbidity effect on the clinical
outcome, adversely affecting the potential success of peri-
odontal regeneration by GTR treatment. In contrast, other
periodontal regenerative methods such as the use of enamel
matrix derivative (EMD) (i.e. Emdogain®), an extract of
enamel proteins including amelgenins of various molecular
weights, would generate fewer post-operative complications
although the actual clinical advantages of using this material
are still uncertain [39].

Several factors including the initial defect depth and mor-
phology of the intrabony defects have been suggested to

Table 4 Probing measurements
at 6 and 12 months post-surgery Variables AF (n = 16) p value GTR (n = 16) p value Mean differences

[95 % CI]

6 months

CAL (mm) 4.9* [4.1, 6.2] 0.03 5.0* [3.2, 7.4] 0.04 0.38[0.3, 0.45]

PPD (mm) 4.2* [3.4, 6.3] 0.02 3.8* [2.3, 4.9] 0.01 0.45[0.4, 0.5]

12 months

CAL (mm) 4.4* [2.9, 5.1] 0.03 5.2* [3.1, 7.1] 0.03 0.55[0.1, 2.0]

PPD (mm) 3.6* [2.4, 4.9] 0.01 3.9* [2.5, 4.7] 0.02 0.35[0.25, 1.0]

The results show the means with 95%CI [in brackets] of the probingmeasurements post-surgery at AF andGTR

n number of defects

*Shows significant differences (p < 0.05) between the data at either 6 or 12 months and the values at baseline
(Table 3) at the same site within groups (AF or GTR)

Table 5 Changes in clinical
outcomes at 6 and 12 months
following surgery

Outcome variables at 6 months 6 months

Control (n = 16) Test (n = 16) Mean differences p value

CAL gain (mm) 1.6 [1.0, 2.2] 1.7 [1.1, 2.3] 0.14 [0.11, 0.19] 0.12

PPD reduction (mm) 2.0 [1.5, 2.4] 2.3 [1.9, 2.8] 0.29 [0.22, 0.33] 0.09

Outcome variables at 12 months 12 months

Control (n = 16) Test (n = 16) Mean differences p value

CAL gain (mm) 2.1 [1.4, 2.7] 1.6 [0.9, 2.1] 0.51 [0.31, 0.83] 0.14

PPD reduction (mm) 2.5 [2.0, 3.0] 2.4 [1.9, 2.8] 0.13 [0.08, 0.15] 0.09

The results show themeans with 95%CI [in brackets] of the changes (relative to baseline) in clinical outcomes at
6 and 12 months post-surgery. The mean changes were averaged between the outcomes at the buccal and lingual
sides of the defects

n numbers of defects

Clin Oral Invest (2016) 20:1217–1225 1223



influence the ΔCAL and ΔPPD following GTR therapy
[40–42]. The GTR sites of the present study had an average
baseline PPD of 6.1 mm [5.7, 6.5], baseline CAL of 6.6 mm
[6.3, 7.0], andmost intrabony components were categorised as
three-wall defect with intrabony defect depth of 3.8 mm [3.0,
12.0]. Compared to the present study, Cortellini et al. [25] and
Mengel et al. [15] reported a relatively higher baseline PPD of
8.2 [1.9] mm and 8.0 [1.4] mm and the baseline CAL of 9.5
[1.2] mm and 9.4[1.4] mm, respectively. In addition, the
multicentre study by Cortellini et al. [25] also found a deeper
intrabony component of 6.3 [1.7] mm than the present study. It
has previously been demonstrated that greater amounts of
clinical attachment and bone can be gained in deeper
intrabony defects [40, 43]. Moreover, defects deeper than
3 mmhave been found to result consistently in greater probing
attachment gain than defects of 3 mm or less [44]. In addition,
a previous study showed that an ΔCAL was associated with
the depth of the three-wall intrabony components of the defect
[20]. The findings of this study thus also support the sugges-
tion that levels of ΔCAL and ΔPPD following periodontal
regeneration maybe influenced, at least partly, by the mor-
phology of the initial defects.

Another factor that has shown to influence the clinical out-
comes following GTR therapy is the oral hygiene of the pa-
tients throughout the healing period [40]. The average FMPS
in the present study were low from the beginning since all
patients had received non-surgical therapy with a session of
oral hygiene instruction and reinforcement as necessary. This
FMPS remained relatively low throughout the follow-up pe-
riod but still relatively higher than other GTR studies [20, 45].
Such differences may partly contribute to the reduced clinical
improvements in terms of ΔCAL and ΔPPD of the present
study when compared to other investigations [20, 45].

Conclusion

The present study showed that both AF and GTR were effec-
tive in the treatment of intrabony defects in patients affected
by AgP, although no significant differences between the two
treatments could be demonstrated possibly because of the
varying extent of membrane exposure observed in this trial.

Based on the results of the present study, it can be conclud-
ed that:

& both SPPF alone and GTR with an SPPF flap design can
be effectively used for the treatment of intrabony defects
of AgP patients;

& both SPPF and GTR treatments resulted in significant gain
in CAL and reduction in PPD at 6 and 12 months;

& theΔCALwas found to be reduced at the sites with mem-
brane exposure, compared to those with the non-exposed
membrane.
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