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Effect of nonsurgical periodontai therapy
II. Severely advanced periodontitis
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Abstract. Healing events following nonsurgical periodontai therapy in patients with periodontai pockets
up to 12 mm deep were investigated. Incisors, cuspids and premolars in 16 patients were treated by
plaque control and supra- and subgingival debridement using hand or ultrasonic instruments in a split
mouth approach. The results were evaluated by recording of plaque scores, bleeding on probing,
probing pocket depths and probing attachment levels. Minimal change in gingival conditions occurred
during the initial 3 months of experimentation, which were utilized for plaque control measures alone.
Subsequent to instrumentation and during the following 9-month period, a gradual and marked
improvement of periodontai conditions took place. During the remaining 12 months of the 24-nionth
experimental period no further changes of the recorded parameters were noted. No differences in results
could be observed when comparing hand versus ultrasonic instrumentation, or when comparing the
results of 2 different operators. Initially, a total of 305 sites demonstrated probing pocket depths >7
mm. At the 24-month examination 43 such sites remained. The results indicate that there is no certain
magnitude of initial probing pocket depth where nonsurgical periodontai therapy is no longer effective.

In a previous study the effect of nonsurgical
periodontai therapy was investigated in patients
with periodontai pockets 4-7 mm deep (Bader-
sten et al, 1981), The study was performed to
accumulate information on healing events fol-
lowing oral hygiene instruction, supra- and
subgingival debridement with hand and ultra-
sonic instruments. Marked improvement of the
periodontai conditions was obtained, including
sites with pockets initially 6-7 mm deep. The
apparently successful results of conservative
treatment of these patients raised the question
to what extent nonsurgical therapy is feasible
also in patients with severely advanced lesions.
The present study was carried out to study
healing events in patients with pockets up to 12
mm deep, and to compare effects of hand
and ultrasonic instrumentation.

Material and Methods

16 patients, 38-58 years of age, 11 males and 5
females with severely advanced periodontai
disease, were selected for the study. Incisors,
cuspids and premolars in either the maxilla or
the mandible were studied, A minimum of 4 and
a maximutn of 10 teeth were used in each
patient. The areas of the dentition under study
had generalized periodontai destruction in-
volving both sides of the jaw to a similar extent.
Clinical signs of gingival inflammation and
periodontai pockets > 5 mm deep with calculus
and bleeding upon probing were present on 2 or
more aspects of each tooth.

The therapy and methods of the present
investigation were similar to those in our
previous study (Badersten et al, 1981), In the
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Fig. I. Flow chart of the experimental design,

Versuehsabtauf - Zeitfolge.

Organigramme du plan de I'experienee.

following only details which differed from the
earlier investigation will be described.

The experimental design is shown in Fig. 1,

Oral hygiene Instruction
Initial oral hygiene instruction was given in 2-3
visits during the first month of experimentation.
Additional instruction and reinforcement as
well as polishing of the teeth was provided
according to individual needs for the entire
duration of the study,

Debridement of periodontal pockets
Instrumentation (by means of hand instruments
or ultrasonic instruments) was performed by 2
operators (authors J, E, and R, N,) treating 8
patients each. The first debridement was
performed 3 months after start of experimenta-

tion. Repeated instrumentation was carried out
at 6 and 9 months.

Methods of measufetnenl
Measurements of dental plaque, bleeding on
probing, probing pocket depth, probing
attachment level and gingival recession were
made every third month by one of the authors
(A,B,) who was unaware of which instrumenta-
tion had been used for the different teeth.
Recordings were made at 6 aspects of each
tooth: mesiobuccal, midbuccal, distobuccal,
mesiolingual, midlingual and distolingual. 2
initial measurements of pocket depth and
attachment level were taken 1 week apart to
evaluate the intraexaminer reproducibility of
the recordings.

At the initial recordings and at 18 and 24
months, a second examiner (author R.N.) also
measured probing pocket depth and probing
attachment level for the purpose of studying
interexaminer reproducibility.

The probing measurements were taken after
the recording of plaque and bleeding scores.

Table I. Distribution of surfaces by initial probing
pocket depth (in mm) and method of instrumentation
Verteilung der Oberflaehen auf die Inltiale Sondier-
ungstiefe (In mm) und auf die instrumentale Behatid-
lungsmethode

Repartition des suifaees suivani la profondeur initiate
de poche et ta methode d'ittstrutnentation

Initial probing
pocket depth (mm)

1,0- 1,5
2,0- 2,5
3,0- 3,5
4,0- 4,5
5,0- 5,5
6,0- 6,5
7.0- 7.5
8,0- 8,5
9,0- 9,5

10,0-10,5
11,0-11,5
12,0-12,5

Total

No, of surfaces
Hand

instruments

10
49
36
31
70
79
71
44
23

9
4

—

426

Ultra-
sonics '•

12
48
39 ;
30
66
77 \
69 :
44
25
11
3
2

426
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fig. 2. Means of the recorded parameters by operator and method of instrumentation at the 3-month recording
intervals throughout the 24 months of study,

Mitteiwerte der votn Behatidler registrierten Paratneter und die instrutnentaie Behandiungsmethode. bei der in 3-
monatiichen Atistiinden etfoigten Registrieruttgen der 24 Mottate atidauernden Studie.

Moyennes des paratnetres enregistres par opirateur et par tnethode d'instrutnentation iors des visites tritnestrielles
pendant les 2 annees.
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Probing pocket depth and probing attachment
level
Probing pocket depths and probing attachtnent
levels were measured to the nearest of half a mm
with a specially machined and cahbrated probe
(0,5 mm in diameter, 1 mm increments). The
probing force was not standardized. However,
at the end of the study an electronic pressure
sensitive probe was used to evaluate the probing
force of the examiners (Electronic Periodontal
Probe, model 200, Vine Valley Research,
Middlesex, NY, U.S, A,), The force was found to
be around 0,50-0,75 N,

The margins of soft acrylic onlays were used
to provide reference points for the attachment
level measurements (Drufosoft, Dreve, Unna,
West Germany), Steering grooves were not
made in the onlays. The proximal placement of
the probe was guided by the interdetital
indentations on the thin onlay and the probe
was directed apically at a slight angle to the long
axis of the tooth. The buccai and lingual
measurements were made at the midaspects of
these surfaces.

Table 2. Distribution of surfaces according to residual
probing depth (in mm) at 24 months and method of
instrumentation

Die Verteilung der Oberflaehen auf die Tiefe der
Residualtaschen (in mm) nach 24 Monaten. sowie die
instrutnentale Behandlungstnethode

Repartition des surfaees suivant ta profondeur restduelle
de poehe apres 24 tnois et suivant la methode d'instru-
tnentation

Residual probing
pocket depth (mm)

1,0-1,5
2,0-2,5
3,0-3,5
4,0-4,5
5,0-5,5
6,0-6,5
7,0-7,5
8,0-8,5
9,0-9,5

10,0

Total

No, of surfaces
Hand

instruments

27
84

121
90
44
39
17
4

—
-

426

Ultra-
sonics

37
75

125
82
59
26
12
7
1
2

426

For the purpose of this study the records of
examiner 1 have been used. The first of the 2
initial scores was used for the comparisons with
the subsequent scores.

The intra- and interexaminer reproducibility
of duplicate recordings before and after therapy
is presented in a separate report (Badersten et
al. 1984),

Results

Distribution of tnaterial
A total of 852 surfaces was treated. The
distribution of these surfaces with respect to
initial probing pocket depths and method of
instrumentation is presented in Table 1, Similar
distribution of surfaces with different pocket
depths was present for hand and ultrasonic
instruments. The average probing pocket depth
was 5,7 mm for surfaces to be instrumented with
either method.

Denial plaque

Initially, 59-86% of the tooth surfaces showed
presence of plaque. At the 3-month examina-
tion the plaque scores were markedly reduced
and remained low throughout the study. No
differences were observed between surfaces
treated by the 2 methods of instrumentation.
However, the plaque scores of the patients
instrumented by operator 2 remained sotne-
what higher throughout the study than those of
operator 1 (Fig. 2).

Bleeding on probing

At the initial examination 84-90% of the
surfaces demonstrated bleeding on probing. At
the 3-month examination, 3 months after start
of oral hygiene instruction and prior to
instriimentation, the bleeding scores were
minimally affected. Subsequent to instrumenta-
tion, a marked and gradual improvement of the
bleeding scores took place until a 14-18% level
was reached at 12 months. Similar reductions in
bleeding scores occurred lor both operators and
both methods of instrumetitation (Fig. 2),
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Table 3. Residual probing depth (mean ±standard deviation) at the 24-month examination by initial pocket
depth and method of instrumentation for operators 1 and 2, Pooled surfaces from all patients

Residuale Tasehettdefe (Mittelwert±Stattdarddeviation) bei der 2-Jaliresuntersuchung in Beziig auf die initiate
Taschentiefe und die instrumentale Behandtungsmethode. registriert votn Behandler I uttd 2. Zusammengefasste
Werte alter Patienten

Profondeur residuelte de poehe (moyenne ± ecart type) apres 24 mois avee profondeur initiate de poehe et tnethode
d'instrumentatlon pour les praticiens 1 et 2. Surfaces groupies de tous les patients

Initial probing
pocket depth (mm)

4,0- 4,5
5,0- 5,5
6,0- 6,5
7,0- 7,5
8,0- 8,5
9,0- 9,5

10,0-10,5
11,0-11,5

4.0- 4.5
5,0- 5,5
6,0- 6.5
7,0- 7,5
8,0- 8,5
9,0- 9,5

10,0-10,5
11,0-11,5
12,0-12,5

Hand
No, of

surfaces

16
42
34
30
25
15
6
4

15
28
45
41
19
8
3

—
—

instruments
Depth at

24 months (mm)

Operator 1
2,9±1,2
3,7±1,5
4,6±1,5
4,7±1,3
4,9±1,6
5,l±],5
4,2±1,2
6,2±I,3

Operator 2
3,2±0,7
3,7±1,5
4 , l ± l , 0
4,4±1,1
4.1±1,3
4,3±1.5
5,5±1,3

No, of
surfaces

17
43
32
25
22
17
7
1

13
23
45
44
22

8
4
2
2

Ultrasonics
Depth at

24 months (mm)

3,3±1,1
3,7±1,2
4,1±1,7
4,8±1.6
6.0±1.8
4.4 ±1,2
4,7±1,7
5,5±0

2.7±0.6
3.5±1.2
4.0±l,I
4,1±1,2
4,7±1,2
5,3±1,5
4,7±l,0
5,7±0.3
5,2±1,1

Table 4. Number of surfaces with probing pocket depth > 7 mm and > 6 mm, respectively, at initial examination
and at 24 months by operator and method of instrumentation. Pooled data from all patients
Die Anzahl der Obetflaehen tnit sondierter Tasehentiefe von > 7 tntn bzw. > 6 ttim, bei der Ausgangsuntersuehung
und naeh 24 Monaten, geordttet nach detn Behandler und nach der Methode instrumentaler Behandlung.
Zusammengefasste Daten aller Patienten

Nombre de surfaces avec profondeur de poehe > 7 mm et>6 mm respectlvement lors de I'examen Initial et 24 mois
apres. par praticien et tnethode d'instrumentation. Donnees groiipces de tous les patients

Operator 1

Hand
instruments Ultrasonics

Operator 2

Hand
instruments Ultrasonics

Operators 1 & 2

Hand
instruments Ultrasonics

Initial
At 24 months

Initial
At 24 months

80
17

114
43

Probing pocket depth > 7 mm
72 71 82
16 4 6

Probing pocket depth > 6 mm
104 116 127
31 17 17

151
21

230
60

154
22

231
48
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Probing pocket depth
Initially, the mean probing pocket depths were
5,5-5.8 mm, 3 months after start of oral hygiene
instruction the mean depths were reduced to
5,1-5,3 mm. Following instrumentation more
noticeable reductions of pocket depths oc-
curred until the depths stabilized around
3,6-3,9 mm at 12 months. Similar reductions
took place for both operators and both methods
of instrumentation (Fig, 2),

The distribution of the 852 experimental
surfaces according to residual probing depth at
24 months and method of instrumentation is
presented in Table 2, Similar distribution of
surfaces with different residual probing depths
was present for hand and ultrasonic in-
struments.

The residual probing depth at 24 months for
pooled surfaces with initial probing pocket

depth ranging from 4,0-12,5 mm is shown in
Table 3, Reduction of pocket depth took place
also for the deeper pockets, irrespective of
operator and method of instrumentation.

The number of surfaces with probing pocket
depth >6 mm and >7 mm, respectively, at the
initial examination and at 24 months is
presented in Table 4, Initially, a total of 305
surfaces demonstrated probing pocket depth
>7 mm. At the 24-month examination only 43
such surfaces remained.

Gingival recession
Limited gingival recession occurred during the
initial 3 months of the study. Following
instrumentation at 3 months, more notable
recession took place until a level of 1,6-1,8 mm
recession was reached at the 12-month
examination (Fig, 2),
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Fig, 3. Mean amoutits of gingival recession, residual probing depth and gain/loss of probing attachment level at
24 months related to initial probing pocket depth. Pooled surfaces for hand and ultrasonic instruments from all
patients,

Mittelwerte der ginglvalen Rezession, der Residualtasehentiefe und des Gewinnes/Vertustes sondierten Attach-
mentniveaus naeh 24 Monaten - in Bezug auf die Tasehentiefe der Ausgangsuntersuchung. Zusamtnenfassung der
durch Hand- und Ultrasehatl behandelten Oberflaehen aller Patienten,

Quantites moyennes de recession gingivate, de profondeur residuette de poche et de variation de niveau d'attache
apres 24 mois, en relation avec la profottdeur initiate depoehe. Surfaces groupees pour tes instruments manuets et les
uttrasons pour tous tes patients.
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Probing attachment level
Litnited changes in the mean probing attach-
ment level occurred during the observation
period. At 24 months a mean gain of probing
attachment amounting to 0,1-0,3 mm was
observed (Fig, 2),

Changes related to initial probing pocket depth
In Fig, 3 the data from all surfaces of all patients
have been pooled and grouped according to
initial probing pocket depth of the individual
surfaces. Sites with initially deeper probing
pocket depth showed more gingival recession,
more gain of probing attachment and deeper
residual probing depth at 24 months than sites
with initial shallow pocket depth. Surfaces with
initial probing pocket depth <3,5 mm
demonstrated loss of probing attachment whilst
surfaces initially >8 mm deep showed 0,9-2,3
mm average gain of probing attachment.

Similar healing events took place following
both methods of instrumentation.

Computation of the data of Fig, 3 was also
performed using patient means of surfaces of
different initial probing pocket depths. These
calculations showed average changes of the
parameters similar to the pooled data of the
individual surfaces.

Figs, 4, 5 and 6 present bleeding scores,
probing pocket depths and changes in probing
attachment levels at the 3-month recording
intervals throughout the 24 months of study for
surfaces with initial probing depth S 7 mm. The
sequential changes in these deep sites were
similar irrespective of whether they were treated
by operator 1 or 2, or by hand or ultrasonic
instrumentation. Thus, the rate of initial
healing was comparable and the results were
equally well maintained once the improvements
were obtained.

SURFACES ± 7inm

OPERATOR 1
hand Instrumant* (No80)
ultraKMilc* (N>72)

OPERATOR 2
handiratniitnnte (N>71)
ultrasonics (N>82)

Fig. 4. Bleeding scores for surfaces with initial probing pocket depth >7 mm by operator and method of
instrumentation at the 3-month recording intervals throughout the 24 months of study, N = number of available
surfaces,
Blutungs Seores an Obetflaehen tnit eitier initialen Sondierutigstiefe von > 7 tntn. votn Behattdler I utid 2 registriert.
sowie die Methode instrutncntalcr Behandlung wcihretid der in 3-tnottatllchen Abstanden vorgenotntnen Registrier-
ungen. innerhalb der 24 Monate andauettiden Studie. N=Anzahl zur Vetfiigttng stehetider Oberflacheti.
Seores de saignetnent pour tes surfaces avee profondeur initiate de poehe > 7 mm par pratieien et methode
d'ittstrutnentation lors des visites tritnestrielles pendant les 2 annees. N=notnbre de surfaces disponibles.
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Fig. 5. Probing pocket depths for surfaces with initial probing pocket depth > 7 mm by operator and method of
instrumentation at the 3-month recording intervals throughout the 24 months of study, N = number of available
surfaces,

Sondierte Taschentiefen an den Oberflaehen einer. von jedem Behandler registrierten Tasehentiefe von > 7 tntn.
sowie die Methode instrumentaler Behandlung wahrend der in 3-monatlichen Abstanden vorgenotnmenen
Registrierungen. innerhalb der 24 Monate andauernden Studie. N= Anzahl zur VerfUgung stehetider Oberflachen.
Profondeurs de poches pour les surfaces avec profondeur initiale '>:7mtn par praticien et methode d' instrumetitation
lors des visites trimestrielles pendant les 2 annees. N= nombre de surfaees disponibles.

SURFACES ± 7 mm

CHANGE OF
PROBING
ATTACHMENT
LEVEL
(mm)

+2 -I

OPERATOR 1
hand Inttruments (N«80)
ultrasonics (N'72)

OPERATOR 2
hand Instruments (N>71)
ultrasonics (N= 82)

Fig. 6. Changes of probing attachment level for surfaces with initial probing pocket depth >7 mm by operator
and method of instrumentation at the 3-month recording intervals throughout the 24 months of study,
N = number of available surfaces,

Veranderungen des Attachmentniveaus an Oberflachen mit einer, von jedem Behandler registrierten. initialen
Sondlerungstiefe von > 7 mm. sowie die Methode Instrumentaler Behandlung wahrend der in 3-monatlichen
Abstanden vorgenommenen Registrierungen. innerhalb der 24 Monate andauernden Studte. N=Anzahl der zur
VerfUgung stehenden Oberflachen.

Variations des niveaux d'attache pour les surfaces a profondeur initiale de poche > 7 mm par praticien et par
methode d'instrumentation lors des visites trimestrielles pendant les 2 annees. N= notnbre de surfaces disponibles.
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Fig. 7. Proportions (%) of surfaces with gain/loss of
probing attachment level >1,5 mm at 24 months
grouped by initial probing pocket depth. N = number
of available surfaces.

Nach 24 Monaten - prozentualer Anteil von Ober-
ftdehen mit Gewittn/Verlust von Attachtncntniveau von
> 1,5 mtn - gruppiert nach der initialen Sondierung.s-
tiefe. N=^Anzahl der zur VerfUgutig stehenden Obet-
fldchen.

Pourcentages de surfaces avec gain (cotonnes noires) ou
perte (colonnes blanches) d'attache > 1,5 mtn apres 24
mois, groupes par profondeur Initiate. N=ttotnbre de
surfaces disponibles.

The proportion of surfaces with gain or loss
of probing attachment level >1,5 mm at 24
months for surfaces with different initial
probing pocket depths is presented in Fig, 7,
Loss of probing attachment of this magnitude
was encountered primarily for surfaces with
initially shallow pockets whilst gain of
attachment occurred for deep pockets. Only 5
out of all 165 sites initially > 8 mm deep showed
loss ofprobing attachment> 1,5 mm, whilst 79
of the sites showed gain of probing attachment
> 1,5 mm.

Attachment changes as related to residual
probing pocket depth
The mean changes in probing attachment level
for pooled surfaces of different residual probing
depths at 24 months are presented in Fig, 8,
Surfaces < 2.5 mm and > 6 mm seetned to have
lost a slight amount of probing attachment,
whilst surfaces with a residual depth of 3.0-5.5
mm seemed to have undergone a minor
improvement of attachment level.

246 172

n h u
1-1.5 2-2.5 3-3.5 4-4.5 5-5.5 6-6.5 7-7.5 i8mm

RESIDUAL PROBING DEPTH

Fig. S. Mean change ofprobing attachment level for
surfaces with different residual probing depths at 24
months. Pooled surfaces from all patients. N =
number of available surfaces.

Mittlere Verattderung des Attachtnentniveaus an Ober-
flaehen tnit unterschiedlichen Tiefen residualer Tasehen
- ttach 24 Monaten. Die Oberftaehen aller Patienten
sitid zusatntnengefasst. N=Anzahl zur VetfUgung
stehender Obetfldchen.

Variation moyenne du niveau d'attache de surfaces avec
differentes ptofondeurs residuelles de poche apres 24
tnois. Sutfaees groupies de tous les patients. N=nom-
bre de surfaces disponibles.

In Fig. 9 only surfaces demonstrating loss or
gain of probing attachment > 1,5 mm have been
included. Loss of attachment of this magnitude
primarily occurred for surfaces with a residual
probing depth <2,5 mm and >6 mm. Gain of
>1,5 mm attachment had taken place for
24-31% of surfaces with a residual probing
depth between 3,0-4,5 mm.

Relationship of bleeding on probing and probing
pocket depth
The proportion of bleeding surfaces at the
initial examination was 90% or more for
surfaces with initial probing pocket depth >4,0
mm (Fig, 10), At the 24-month examination the
bleeding frequencies were markedly reduced
not only for shallow pockets, but also for
pockets of deep initial probing depth.

The bleeding frequencies at the 24-month
examination according to residual probing
depth are shown in Fig, II, Bleeding upon
probing was encountered more often in pockets
with deeper residual probing depths than in
shallow depths.
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Fig. 9. Proportions (%) of surfaces with gain/loss of
probing attachment level >1,5 mm at 24 months
grouped by residual probing depth at 24 months,
N = number of available surfaces,
Nach 24 Monaten - pfozenttialer Anteil der Obet-
ftachen tnit Gewinn/Vcrtust von Attachtnentniveau
> 1,S mm, gruppiert nach der resiclualen Taschentiefe
nach 2 ,lahren, N=Anzahl zur Vetfiigting stehender
Oberflachen,

Pourcentages de surfaces avee gain (eolonnes noires) ou
perte (eolonnes blanehes) d'attache > 1.5 mm apres 24
mois, groupes par profondeur residuelle de poche
apres 2 ans, N—nombre de surfaces disponibles.
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Fig, 10, Proportions (%) of surfaces showing bleeding
upon probing at initial examination and at 24 months
grouped by initial probing pocket depth. Pooled data
from all patients, N = nuiTiber of available surfaces,
Prozentuater Anteit der ObetftUchen, die bei der Aus-
gangsuntersuchung und nach 24 Monaten beitn Son-
dieren btuteten, gruppiert nach den initiaten Taschen- :
tiefen, Zu.santmengefasste Daten aller Patienten.'
N= Anzaht zur VerfUgung stehender Oberftachen.
Pourcentages de surfaces avee saignement au sondage
iors de t'examen initial et apres 24 mois, groupes par I
profondeur initiale de poche, Donnees groupees pour
tous les patients, N= nombre de sutfaees dispottibtes.

Time of instrumentation
Mean time of instrumentation per tooth by
operator and method of instrumentation is
presented in Table 5, The total time of
instrumentation varied to some degree between
the 2 operators. Also, one of the operators used
somewhat less time with ultrasonics than with
hand instruments.

Discussion

The present study investigated the effects of oral
hygiene instruction and supra- and subgingival
instrumentation on severely advanced peri-
odontitis and extended the observations made
in our previous investigation performed on
patients with moderately advanced peri-
odontitis (Badersten et al. 1981), The findings
demonstrated that nonsurgical therapy resulted
in marked improvement ofgingival conditions

not only in periodontal pockets of moderate
depth but also in pockets up to 12 mm deep.

Plaque control measures alone were instituted
during the first 3 months of the study. Limited
improvement occurred during this period in
spite of the low plaque scores that were
obtained. The mean probing pocket depths
were reduced by 0,4-0,5 trim, primarily due to
gingival recession. Minimal improvement of
bleeding scores was observed. These limited
changes were contrasted to the improvement
that took place during the subsequent 3 months
following start of instrumentation. During this
period probing depths were further reduced by
0,9-1,2 mm together with marked improvement
in bleeding scores. The limited improvement
following plaque control alone is in agreement
with the findings of Cercek et al, (1983)
investigating the effect of prolonged plaque
control measures.
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Fig, 11, Proportions (%)ofsurfaces showing bleeding
upon prohing at 24-month examination grouped hy
residual prohing depth at 24 months. Pooled data
from all patients, N = numher of available surfaces,
Prozentualer Anteit der Oberflachen, die bei der Aus-
gang.suntersueltung und nach 24 Monaten beim Son-
dieren bluteten. gruppiert ttach den residuaten Tasehen-
tiefen, Zusattttttengefasste Daten atter Patienten,
N=Anzahl zur VerfUgung stehettder Oberflachen,

Pourcentages de sutfaees avec saignement au sottdage
tors de t'examen apres 24 mois, groupes par profondettr
residuelle de poehe apre\ 24 tnois, Donnees groupees de
tous les patients, N=notttbre de sutfaees disponibles.

Periodontal cotiditions continued to improve
during 6-9 months following start of in-
strumentation. In our previousstudy(Badersten
et al, 1981) the improvement leveled off after

3-4 months. The discrepancies in results
between these 2 investigations are most likely
explained by the differences of the subjects
under study. The more advanced disease with
deeper pockets of the present study continued
to improve during a longer period than the less
advanced lesions of the previous study.

Again, similar to the studies by Torfason et
al, (1979) and Badersten et al, (1981), no
differences in results could be detected
following hand and ultrasonic instrumentation,
Debridement of the contaminated root surfaces
in deep pockets can apparently be accotiiplished
by ultrasonics as well as hand instruments.
Also, as in the study by Badersten et al, (1981),
the 2 participating operators obtained com-
parable results.

Most of the examined surfaces showed
bleeding on probing at the initial examination.
The therapy resulted in substantial reduction of
the bleeding scores including sites with deep
initial probing pocket depths. Some surfaces,
however, still showed bleeding after treatment.
The proportion of bleeding surfaces after
therapy was higher for surfaces with deeper
residual probing depths than for surfaces with
shallow residual depths. At 24 months, 31 % of
the surfaces with 7-7,5 mm and 50% of the
surfaces with >8,0 mm residual probing depth
bled upon probing. However, 9-16% of
surfaces with 3,0-4,5 mm residual probing

Table 5, Mean time of instrumentation (min per tooth) by operator and method of instrumentation

Mittterer Zeitvert>rauch des Behattdlets bei der ittstrutnentalen Behandlung (in Min pro Zatttt) ttttd dte Methode der
instrumetttalen Behandlung

Durie moyenne d'insttumentation (en mlttules par dent) par praticien et methode d'instrumentation

Instrumentation No, 1
(at 3 months)
Instrumentation No, 2
(at 6 months)
Instrumentation No, 3
(at 9 months)

Total

Operator
Hand

instruments

5,7

2,7

1,0

9.4

1
Ultra-
sonics

4,9

1,8

0,9

7,6

Operator
Hand

instruments

8,0

2,9

1.6

12,5

2
Ultra-
sonics

8,8

2.7

1.8

13,3
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depth also showed bleeding on probing at this
point.

The probing pocket depths of sites Initially
7,0-12,5 mm deep were markedly reduced
following the conservative therapeutic ap-
proach. The probing attachment levels were
also improved. More mean pocket reduction
and gain of attachment was obtained for these
deep sites than for surfaces with 4,0-6,5 mm
initial depth. Similar patterns of change in
probing pocket depths and probing attachment
levels following nonsurgical therapy have been
reported by Hill et al, (1981), Isidor (1981),
Pihlstrom etal, (1981) and Lindhe et al, (1982a,
b). Thus, the fact that deep pockets show more
gain of probing attachment than moderately
deep pockets combined with the fact that they
demonstrate similar reduction of bleeding upon
probing indicate that there is no certain
magnitude of initial probing pocket depth
where nonsurgical periodontal therapy is no
longer effective. Our observations further
suggest that the decision to proceed with
additional therapy should preferably be post-
poned until 6-9 months after start of
instrumentation. Not until then has all the
healing taken place that will occur following
nonsurgical therapy.

Loss of probing attachment level was
primarily observed for sites with initial shallow
probing pocket depth. Attachment loss fol-
lowing nonsurgical therapy has previously been
reported for shallow sites and buccal surfaces
by Badersten et al, (1981), Hill et al. (1981),
Isidor (1981), Pihlstrom etal, (1981) and Lindhe
et al, (1982a, b). Interestingly, Cercek et al,
(1983) also found some loss of probing
attachment at sites with shallow probing depth
following plaque control measures alone
(without concomitant instrumentation). It was
suggested that the attachment loss for shallow
sites may by related not only to injury from
instrumentation but also to some type of
atrophy, possibly caused by tooth brushing
trauma.

The present study does not provide any

information on the response of molars to
nonsurgical therapy, since these teeth were
excluded from observation. Recent reports by
Lindhe et al, (1982a, b), however, indicate that
healing events in molars are similar to the
healing of incisors, cuspids and premolars.
Although their results indicate a tendency
towards more pocket reduction and gain of
probing attachment in incisors, cuspids and
premolars as compared to molars, these
differences did not appear to be statistically
significant. The similarity of response in
molars, as reported by Lindhe and coworkers,
may be related to the fact that the majority of
the molar sites under study in their investigation
were pockets adjacent to "flat" surfaces. No
study seems available as yet where special
attention has been focused on the response of
molar sites with furcation involvement.

Instrumentations were carried out at 3, 6 and
9 months. Thereafter, plaque control and tooth
polishing only were performed. Thus, during a
15-month interval between the 9-and 24-month
examinations, there was no subgingival in-
strumentation. The means of all periodontal
parameters remained unchanged during this
interval. This included sites with initial probing
pocket depth >7 mm. This apparently
successful tnaintenance indicates that supra-
gingival plaque control combined with polish-
ing was sufficient to prevent subgingival
recolonization by microorganisms to the extent
that relapse occurred. Analyses of results, in
this report limited to observations of means of
the various parameters, however, do not
disclose if occasional surfaces may have
deteriorated.

Several other questions remain to be
answered before further recommendations for
clinical purposes can be given. For example, the
present study utilized repeated instrumentation
at 3-month intervals. Would comparable
improvements occur after a single, initial
instrumentation only? Also, this report is
limited to a 24-month observation period. Will
results continue to hold up beyond this period
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with a maintenance program? Furthermore, in
spite of the overall successful results some sites
appeared to show progression of the disease.
What are the characteristics of these sites?
Would these sites have responded more
favorably if periodontal surgery had been used?
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Zusammenfassung

Der Effekt nicht-chirurgischer Parodontaltherapie
II, Weit fortgeschrittene Parodontitis
Bei Patienten mil parodontalen Taschen bis zu 12 mm
Tiefe, wurden die Heilungsvorgangc nach nicht-
chirurgischer Parodontaltherapie untersucht, Schnei-
dezahne, Eckzahne und Pramolaren wurden bei 16
Patienten mittels Plaquekontrollc, sowie mit supra-
und subgingivaler Zahnsteinbehandlung mit Hand-
oder Ultraschallinstrumenten, im "splitmouth"-
Versuchsansatz behandelt. Die Resultate wurden
durch das Registrieren der Plaque-Scores (Beurtei-
lungseinheiten), der Blutungstendenz nach dem
Sondieren, sowie durch das Sondieren der Ta,sclien-
tiefen und des Attachmentniveaus ausgcwertet,
Wahrend der ersten 3 Versuchsmonate wurde ledig-
lich PlaquekontroUe vorgenommen und die Verande-
rungen des gingivalen Erscheinuiigsbildes waren
minima], Nach instrunienteller Behandlung und im
Laufe der dann folgenden 9 Monate kam es zu
schrittweiser und markanter Veibesscrung der
parodontalen Verhaltnisse. Wahrend der dann noch
verbleibenden 12 Monate der 24-monatlichen Ver-
suchsperiode wurden keine weiteren Veranderungen
der erreichten Behandlungsresultate gesehen, Beim
Vergleieh zwischen den therapeulischen Resultaten
der Hand- und der Ultraschalliiistrumente, wie auch
bei dem Vergleieh der Behandlungsresultate 2
verschiedener Behandler, konnte kein Unterschied
festgestellt werden, Anl'angs wurde an 305 sondierten
Zahnoberflachen eine Taschentiefe von >7 mm
festgestellt. Bei der Nachuntersuchung nach 24
Monaten waren nur noch 43 Zahnoberflachen mit
diesen Taschentiefen vorhanden. Die vorliegenden
Resultate zeigen, dass es keine speziclle Sondierungs-
tiefe gibt, bei der nicht-chirurgische Parodontal-
therapie nicht mehr wirkungsvoll und damit sinnvoll
ist.

Effet du traitetnent parodontal non-chirurgical
II, Parodontite Ires sivere
La guerison de 16 patients ayant subi un traitement
parodontal non-chirurgical et dont la profondeur des
poches parodontales atteignait jusqu'a 12 mm a ete
observee, Des incisives, canines et premolaires ont ete
traitees par controle de plaque dentaire et detartrage
sus- et sousgingival aux ultrasons pour la moitie des
dents et avec des instruments manuels pour I'autre
moitie. Les resuitats on ete evalues en enregistrant les
scores de plaque, Ie saignement au sondage, les
profondeurs de poche et les niveaux d'attache, Durant
les 3 premiers mois de I'expeiience seules les mesures
d'hygiene buccale ont ete prises et les conditions
gingivales ont peu varie, Apres l'instrumentation et
durant les 9 mois suivants, une nette amelioration
progressive de I'etat du parodonte etait constatee,
Durant les 12 dernieis mois de cette experience de 2
ans, aucun changement supplementaire n'a ete en-
registre, Ni les resuitats obtenus avec les ultrasons ou
avec les instruments manuels, ni ceux enregistres par
les 2 praticiens nc presentaient de difference. Au
depart, 305 sites avaient une profondeur de poche de
> 7 mm. Deux annees p\us tard, il n'et:\ rcstait plus que
43, Les resuitats indiquent qu'aucune profondeur
initiale de poche ne limite la therapie parodontale non
chirurgicale.
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