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Abstract

Pathologic tooth migration (PTM), tooth flaring, and severe mobility are frequent clinical problems in stage IV
periodontitis and can cause major aesthetic and functional impairment. Conventional correction often requires
prolonged interdisciplinary periodontal-orthodontic treatment. This case series introduces the PIANO protocol
(Periodontal Immediate Adhesive Nonsurgical Orthorepositioning), a splint-assisted approach combining or-
thore-positioning with immediate stabilization during step 2 periodontal therapy. Three patients with general-
ized stage IV, grade C periodontitis, anterior PTM, and grade Ill mobility were treated. Before local anaesthesia,
the affected teeth were moved with gentle digital pressure towards the closest passively achievable functional
and aesthetic position. Movement was discontinued if resistance or discomfort occurred. The teeth were then
adhesively splinted, premature occlusal contacts were adjusted, and nonsurgical periodontal therapy was per-
formed. At 6 months, all treated teeth remained clinically stable and responded positively to pulp sensibility
testing. Periodontal inflammation had resolved, no residual pathological probing depths were detected, and ra-
diographs showed defect fill compatible with osseous repair. Patient-reported outcomes were favourable, par-
ticularly for aesthetics, function, and willingness to undergo the procedure again. No pulpal complications or
splint failures occurred. Within the limitations of this three-patient case series, the PIANO protocol provided
rapid aesthetic and functional improvement while facilitating periodontal treatment of grade Ill mobile teeth. It
may represent a minimally invasive adjunct for selected patients seeking rapid aesthetic improvement and a
time- and cost-efficient treatment option.

Adrian Ch. Frey, adrian.frey@zzm.uzh.ch
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The PIANO-technique: A splint-assisted protocol for pathologic tooth migration in stage IV periodontitis

Introduction

Periodontitis is a chronic inflammatory disease,
with severe periodontitis affecting around 11.2% of
the adult population (1). Stage IV periodontitis rep-
resents the most advanced stage in the 2018 classi-
fication of periodontal and peri-implant diseases
and conditions (2). It is characterized by severe tis-
sue destruction, increased tooth mobility, func-
tional impairment, and in the worst case can lead to
tooth loss (3). Reduced periodontal support is fre-
guently associated with pathologic tooth migration
(PTM) predominantly in the frontal area, presenting
as labial flaring, extrusion and drifting (4). The re-
ported prevalence of PTM ranges from 30.03% to
55.8% (4). PTM is an aesthetically and functional dis-
tressing complication which is often reported as a
chief complaint by affected patients (2,5). Treat-
ment of periodontitis and correction of PTM com-
monly requires an interdisciplinary periodontal-or-
thodontic approach (6). The objective is to control
inflammation, restore function and aesthetics while
improving patient comfort and quality of life (6).
Such treatment plan comprising step 1 and 2 of per-
iodontal therapy, including control of individual risk
factors, biofilm management, and nonsurgical peri-
odontal instrumentation. Step 3 follows when resid-
ual periodontal pockets require further treatment,
including periodontal surgery where indicated (7,8).
Orthodontic treatment is generally initiated after
periodontal inflammation has been controlled and
periodontal treatment endpoints have been
achieved. These endpoints are defined as the ab-
sence of sites with probing pocket depth (PPD) 26
mm and no sites with PPD of 5 mm and bleeding on
probing (BOP) (2,9). Subsequent orthodontic treat-
ment may involve intrusion, retrusion, and align-
ment of the displaced teeth (2). This treatment se-
guence may extend over several months or years
and can create substantial financial and practical
barriers for patients (2).

The treatment of periodontitis and PTM can further
be complicated by enhanced mobility of the PTM af-
fected teeth (10). Loss of alveolar bone height is as-
sociated with increased tooth mobility and has tra-
ditionally contributed to an unfavourable prognosis
(11). However, tooth mobility alone has limited
value for predicting tooth loss. McGuire and Nunn
found that an initial prognosis below “good” had
limited predictive accuracy. They also found no as-
sociation between hypermobility and a worsening
prognosis over 8 years (12). Clinicians therefore face
a common dilemma when planning treatment:

whether a severely compromised tooth should be
retained or extracted. A second clinical dilemma
concerns whether a hypermobile tooth should be
splinted before nonsurgical periodontal instrumen-
tation. Temporary splinting reduces tooth displace-
ment and improves patient comfort during biting
and chewing (13). It also creates a more stable clin-
ical situation and enables periodontal treatment
when pronounced mobility interferes with con-
trolled subgingival instrumentation (2). The EFP
guideline therefore states that temporary splinting
of hypermobile teeth can be considered during all
steps of periodontal therapy to increase comfort
and facilitate treatment (2). Accordingly, splinting
should be considered when Grade Il mobility pre-
vents controlled nonsurgical instrumentation. Nev-
ertheless, routine splinting before step 2 periodon-
tal therapy is not supported by evidence. Splinting
does not improve the survival of mobile teeth and
does not appear to influence PPD, clinical attach-
ment level, or radiographic bone level (2,14). Thus,
the main benefit of splinting is improved comfort
and treatment feasibility rather than enhanced per-
iodontal healing or tooth survival. Conventional
splinting stabilizes the tooth in its existing patholog-
ically migrated position. This addresses mobility but
leaves the aesthetic problem unresolved. This limi-
tation is clinically relevant because the displaced
position of the anterior teeth is often the patient’s
major concern and primary reason for seeking treat-
ment (2,5). A patient with tooth flaring can there-
fore receive greater stability while remaining dissat-
isfied with the appearance of the affected tooth.

The Periodontal Immediate Adhesive Nonsurgical
Orthorepositioning (PIANO) technique was devel-
oped as a pragmatic bridge between conventional
splinting and later orthodontic correction for care-
fully selected patients seeking rapid aesthetic im-
provement and a time- and cost-efficient treatment
option. It is intended for anterior teeth with PTM
and Grade Il mobility. During step 2 of periodontal
therapy, gentle digital pressure is applied to move
the hypermobile tooth towards the closest passively
achievable functional and aesthetic position. The
tooth is not forced into an ideal or completely cor-
rected position. It is moved only within its passive
range and is then immediately stabilized by adhe-
sive splinting before nonsurgical periodontal instru-
mentation.

The term orthorepositioning reflects the intermedi-
ate character of this procedure. Conventional or-
thodontics produces gradual tooth movement
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through active forces applied over time. Complete
repositioning implies the immediate relocation of a
tooth into a predefined position. Orthoreposition-
ing combines the directional aim of orthodontic cor-
rection with the immediate nature of manual repo-
sitioning. It does not imply complete realignment.
Instead, it describes manual movement towards the
most favourable position that can be reached pas-
sively without relevant resistance or patient dis-
comfort.

The PIANO technique therefore aims to provide a
biologically cautious, aesthetic, and comfort-ori-
ented solution during step 2 of periodontal therapy.
It combines the stabilization required for treating a
Grade Il mobile tooth with an immediate improve-
ment in tooth position. The present case series de-
scribes the eligibility criteria, clinical workflow, and
follow-up protocol of the PIANO technique in three
patients with Stage IV periodontitis, PTM, and
Grade Il mobility of anterior teeth. The short-term
clinical, radiographic, technical, and patient-re-
ported outcomes are also presented.

Methodology

Inclusion criteria

The PIANO technique should only be considered
when all of the following inclusion criteria are ful-
filled.

Patient-related criteria

e Desire for aesthetic improvement

o Preference for a rapid or immediate aesthetic
solution

o Preference for a cost-effective treatment op-
tion

Criteria related to the affected hypermobile tooth

e Location within the maxillary or mandibular an-
terior region, from canine to canine

e  Grade lll tooth mobility

e  Positive pulp sensibility testing

e Absence of clinical or radiographic signs of root
resorption

e Manual orthorepositionability into a more fa-
vourable aesthetic and functional position us-
ing a force of approximately 500-700 g

e  Feasibility of adhesive splinting in the intended
orthorepositioned position

e Absence of major premature occlusal contacts
in the intended splinting position

e Active periodontal inflammation with general-
ized probing pocket depths >5 mm with posi-
tive bleeding on probing

e Radiographic alveolar bone loss extending be-
yond the coronal two-thirds of the root, corre-
sponding to less than one-third of remaining al-
veolar bone support

e Incisal-edge displacement <5 mm relative to
the adjacent tooth

Criteria related to the adjacent splint-supporting

tooth

e Availability of a suitable adjacent tooth for ad-
hesive splinting

e  Tooth mobility not exceeding grade |

e More than one-third of remaining alveolar
bone support

e Absence of major tooth malposition

If one or more of these inclusion criteria are not ful-
filled, the PIANO technique should not be selected.
In such cases, conventional periodontal treatment
followed, where indicated, by orthodontic realign-
ment of the affected tooth should be considered.

Chronological workflow

The materials and techniques described below rep-
resent the clinical protocol used at our institution
and may be adapted using equivalent materials ac-
cording to the respective manufacturers’ instruc-
tions.

1. Insertalip and cheek retractor (OptraGate; Ivo-
clar Vivadent AG, Schaan, Liechtenstein) to im-
prove access, visibility, and relative isolation.

2. Remove supragingival biofilm using a low abra-
sive erythritol powder (AIRFLOW PLUS; E.M.S.
Electro Medical Systems S.A., Nyon, Switzer-
land) and an ultrasonic (PiezoLED; KaVo Dental
GmbH, Biberach, Germany).

3. Orthoeposition the hypermobile tooth into the
closest achievable functional and aesthetic po-
sition by applying controlled digital pressure of
approximately 500-700 g. If additional space is
required, perform interproximal enamel reduc-
tion, limited to approximately 0.2-0.3 mm per
contact and no more than 50% of the proximal
enamel thickness.

4. Maintain the tooth in the intended position and
instruct the patient to close into maximum in-
tercuspation to verify the absence of major
premature occlusal contacts.
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5. Etch the approximal enamel surfaces of the hy-
permobile tooth and the adjacent splint-sup-
porting teeth with 35% phosphoric acid (Ultra-
Etch; Ultradent Products, South Jordan, UT,
USA) for 60 s. Rinse thoroughly with water for
60 s. Existing restorative surfaces should be
conditioned according to an appropriate sur-
face-specific repair protocol (15).

6. Apply Scotchbond Universal Adhesive (Solven-
tum, Eagan, MN, USA) to the conditioned sur-
faces using a microbrush. Rub actively for 20 s,
air dry for approximately 5 s, and light-cure for
10s.

7. Apply a shade-matched flowable resin compo-
site (Ceram.x Spectra ST flow; Dentsply Sirona,
Charlotte, NC, USA) between the conditioned
tooth surfaces and light-cure for 30 s.

8. \Verify the occlusion in maximum intercus-
pation and adjust premature contacts using a
diamond bur.

9. Administer local anaesthesia using 4% articaine
with epinephrine 1:100,000 (Septanest; Septo-
dont, Saint-Maur-des-Fossés, France).

10. Perform nonsurgical periodontal therapy using
a PiezoLED ultrasonic scaler (KaVo Dental
GmbH, Biberach, Germany) and site-specific
hand curettes (Deppeler SA, Rolle, Switzerland)
for approximately 5 min per tooth. Following
instrumentation, irrigate the periodontal pock-
ets with 7.5% povidone-iodine solution
(Braunol; B. Braun Melsungen AG, Melsungen,
Germany).

Follow-up protocol

All follow-up intervals are calculated from the day
on which the PIANO technique is performed.

+1 day Check pulp sensibility of the PI-
ANO-treated tooth. Assess perio-
dontal healing, splint integrity, and
occlusion. If necessary, perform
nonsurgical periodontal therapy
on the remaining untreated teeth.
+ 2,4, and Check pulp sensibility, periodontal
8 weeks healing, splint integrity, tooth mo-
bility, and occlusion. Assess plaque

control, reinforce oral-hygiene in-
structions, and remove supragingi-
val plaque.

+3 months Check pulp sensibility. Perform the
first periodontal re-evaluation, in-
cluding probing pocket depth and
bleeding on probing. Check tooth
mobility, splint integrity, and occlu-
sion. Reinforce plaque control and
remove supragingival plague. Re-
instrument sites with probing
pocket depths >4 mm and bleeding
on probing.

+6 months  Perform a complete periodontal
examination including periapical
radiograph of the PIANO-treated
tooth, pulp sensibility testing,
tooth mobility, splint integrity, and
occlusion. Reinforce plaque con-
trol and perform supragingival
plaque removal.

If the PIANO-treated tooth does not respond to pulp
sensibility testing at 1-day follow-up, repeat the test
at the following visit. If the response to sensibility
testing remains negative after 2 weeks, initiate root
canal treatment.

Case study

Casel

In 2019, systematic periodontal treatment was per-
formed as part of the undergraduate student
course. Long-term therapeutic success was not
achieved, partly due to insufficient participation in
supportive periodontal therapy. In January 2025,
the patient returned to the Department of Perio-
dontology of the University Zurich. The main com-
plaint was increasing aesthetic impairment in the
maxillary anterior region. The patient reported that
the anterior teeth had become increasingly pro-
truded, showed pronounced mobility, and repeat-
edly suppurated (Fig. 1).
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Figure 1. Pre/Post treatment periodontal chart (BOP: bleeding on probing; Pl: plaque index; REC: recession; PPD: pocket probing depth; AL:
attachment level; MOB: mobility; RE: remark), periapical radiograph and pictures of patient 1.

Clinically, generalized Stage IV Grade C periodontitis
was diagnosed. Generalized probing depths up to
11 mm were found, along with pronounced signs of
inflammation including positive bleeding on probing
(BOP), suppuration, and Grade Ill mobility of the
two central maxillary incisors. Pulp sensibility test-
ing elicited a positive response from both teeth. Due
to negative previous experiences in the students’
course, the patient declined further treatment
there and requested therapy in the regular clinic.

Initially, systematic periodontal therapy step one
was performed with oral hygiene instructions, pro-
fessional tooth cleaning, and repeated oral hygiene
checks to establish a consistently low plaque index.
After successful stabilization of home oral hygiene,
the second stage of periodontal therapy was initi-
ated. After detailed information regarding the risks
and the planned procedure described above, the
patient consented to the treatment. Before the ap-
plication of local anaesthesia, the two highly mobile
central incisors were passively orthorepositioned
toward the closest achievable original position
within the dental arch using digital pressure to avoid
a possible tearing of the neurovascular bundle. Sub-
sequently, the two hypermobile maxillary incisors
were splinted in this position to the adjacent lateral
incisors using flowable composite. The minimal
premature contacts were detected with articulating
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paper and selectively removed using a diamond bur.
Only then local anaesthesia was administered, and
nonsurgical therapy was performed. The nonsurgi-
cal periodontal therapy was performed in a full-
mouth protocol consisted of two sessions of scaling
and root planing (SRP) within 24 hours, each cover-
ing half of the dentition (16). In the first session,
quadrant two and three, including all maxillary inci-
sors were treated non-surgically with the described
treatment protocol. The following day quadrant one
and four were treated non-surgically.

Post-therapeutically, regular oral hygiene checks
were performed, and the vitality of the maxillary in-
cisors was closely monitored. Three months after
nonsurgical therapy, the patient was transitioned to
supportive periodontal therapy. Six months after
completion of nonsurgical therapy, the re-evalua-
tion took place. No probing depths > 4 mm and no
signs of inflammation, with less than < 10% bleeding
on probing were detected. So, no further active per-
iodontal therapy, namely surgical intervention was
indicated. Both teeth remained responsive to pulp
sensibility testing throughout the 6-month follow-
up. Radiographically, the previously existing vertical
bone defects appeared healed; the bone level was
horizontalized and corticalized. Due to the low lip
line, the pronounced recessions were not clinically
visible.
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Case 2

In December 2024, the patient presented at the De-
partment of Periodontology of the University Zur-
ich. Emotionally highly stressed, the patient re-
ported that two different dentists had recom-
mended the extraction of all teeth followed by a to-
tal denture. However, the patient's expressed wish
was to preserve as many teeth as possible and im-
prove aesthetics with limited financial means. The
patient found tooth 22 particularly disturbing, as it
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showed pronounced mobility and a clinically meas-
urable buccal displacement of 4 mm between the
distal incisal angle of tooth 21 and the mesial incisal
angle of tooth 22. She expressed concern that the
tooth might fall out spontaneously. Due to the se-
vere protrusion, the patient reported only being
able to sleep with an open mouth, as the tooth po-
sitioned itself between the lips. Furthermore, she
had the subjective feeling that her entire bite was
increasingly opening (Fig.2).
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Figure 2. Pre/Post treatment periodontal chart (BOP: bleeding on probing; Pl: plaque index; REC: recession; PPD: pocket probing depth; AL:
attachment level; MOB: mobility; RE: remark), periapical radiograph and pictures of patient 2.

Clinically, generalized Stage IV Grade C periodontitis
was diagnosed. Generalized increased probing
depths up to 9 mm were observed. Tooth 22
showed probing depths of 7-9 mm, accompanied by
pronounced signs of inflammation with bleeding
and suppuration on probing, as well as Grade Ill mo-
bility. The tooth responded positively to CO; sensi-
tivity testing.

Analogous to Case 1, systematic periodontal ther-
apy was initiated. Before the start of nonsurgical
therapy, the highly mobile tooth 22 was orthorepo-
sitioned as far as possible into its correct position in
the dental arch using digital pressure only without
prior anaesthesia and then splinted to tooth 23 us-
ing flowable composite. The minimal premature oc-
clusal contact was selectively adjusted. This was fol-
lowed by local anaesthesia and scaling and root
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planing (SRP) in the same manner described as in
case 1.

Subsequently, oral hygiene checks were performed
at regular intervals, and the vitality of the affected
anterior tooth was checked. After three months, the
patient was transitioned to supportive periodontal
therapy (SPT). At the six-month re-evaluation fol-
lowing nonsurgical therapy, no pronounced residual
pocket probing depths or signs of inflammation
were observed; therefore, no further periodontal
intervention was indicated.

After completion of periodontal therapy, the maxil-
lary anterior region was additionally aesthetically
harmonized by shortening the incisal edge of tooth
22 and with direct composite restorations. Since the
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patient was able to sleep with a closed mouth again,
the previously described open bite also normalized.

Case 3

The patient presented to the Department of Perio-
dontology of the University Zurich in early 2025. The
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main problems the patient described were increas-
ing tooth shifting, recurrent swelling at various loca-
tions, and a mandibular anterior tooth that, accord-
ing to her perception, "kept growing further out-
wards" (Fig. 3).

Figure 3. Pre/Post treatment periodontal chart (BOP: bleeding on probing; PI: plaque index; REC: recession; PPD: pocket probing depth;
AL: attachment level; MOB: mobility; RE: remark), periapical radiograph and pictures of patient 3.

Clinically, generalized increased probing depths up
to 10 mm were observed, predominantly located in-
terdentally. Classic signs of inflammation with red
and swollen papillae were present. The mentioned
mandibular anterior tooth 41 showed probing
depths up to 8 mm, Grade Il mobility, and re-
sponded positively to CO, sensitivity testing. The di-
agnosis for the whole case was Stage IV Grade C per-
iodontitis.

Systematic periodontal therapy was initiated. Ana-
log to the previous cases, comprehensive oral hy-
giene instructions and regular oral hygiene checks
were performed to ensure sufficient plaque control.
On the first day of scaling and root planing (SRP) of
guadrant one and four, before the application of lo-
cal anaesthesia, the mobile mandibular anterior
tooth was orthorepositioned into its best position in
the dental arch using digital pressure and splinted in
this position. Additionally, the tooth was slightly re-
duced in height. This was followed by local

anaesthesia and the performance of nonsurgical
periodontal therapy.

In the following weeks, the patient was closely mon-
itored, both regarding oral hygiene and the vitality
of the affected anterior tooth.

6 months after nonsurgical periodontal therapy no
pocket probing depths greater than 3 mm in the
lower mandibular region were detected, as well as
no signs of inflammation. The initial bone defect dis-
tally of tooth 41 experienced a defect fill according
to the final periapical radiograph.

PROMs

All three patients completed a patient-reported
outcome measure (PROM) questionnaire after com-
pletion of treatment using the PIANO technique.
Each domain was assessed using a visual analogue
scale (VAS) ranging from 0 to 10. The evaluated do-
mains comprised aesthetics, function, pronuncia-
tion, comfort, treatment duration, perceived cost-



The PIANO-technique: A splint-assisted protocol for pathologic tooth migration in stage IV periodontitis

benefit, pain during tooth orthorepositioning, pain
during the healing period, and willingness to un-
dergo the procedure again. For aesthetics, function,
pronunciation, comfort, treatment duration, and
perceived cost-benefit, a score of 10 represented
the most favourable outcome. For pain during or-
thorepositioning and pain during healing, a score of
10 indicated the complete absence of pain. Regard-
ing willingness to undergo the procedure again, a
score of 10 indicated that the patient would defi-
nitely choose the treatment again.

Patient-reported outcomes were favourable across
all assessed domains, with descriptive mean scores
ranging from 8.0 to 9.6. The highest mean scores
were observed for aesthetics and willingness to

undergo the procedure again, both scoring 9.6, fol-
lowed by function with a mean score of 9.5. Comfort
and absence of pain during tooth orthoreposition-
ing each received a mean score of 8.9. Mean scores
were 8.2 for perceived cost-benefit, 8.1 for pronun-
ciation and treatment duration, and 8.0 for absence
of pain during the healing period. Individual re-
sponses showed the greatest variability for pronun-
ciation, pain during healing, treatment duration,
and perceived cost-benefit (Fig. 4). Owing to the ex-
ploratory nature of this case series and the small
sample size (n = 3), the data were analysed descrip-
tively, and no inferential statistical analysis was per-
formed.
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Figure 4. Patient-reported outcome measures (PROMs) assessed after completion of treatment using the PIANO technique. Outcomes were
recorded on a visual analogue scale (VAS) ranging from 0 to 10. Higher scores represented more favourable outcomes; for the pain-related
domains, higher scores indicated less pain, with 10 representing the complete absence of pain. Bars indicate descriptive means, and symbols
represent individual patient responses.

Discussion

The treatment of stage IV periodontitis with patho-
logic tooth migration (PTM) traditionally requires a
complex interdisciplinary approach, with orthodon-
tic correction generally initiated after periodontal

inflammation has been controlled (17,18). The PI-
ANO protocol presented in this case series departs
from this conventional sequence by combining
manual orthorepositioning and immediate adhesive
splinting before nonsurgical periodontal therapy to
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provide clinical stability and immediate aesthetic
improvement.

This approach was selected because Grade Ill mobil-
ity reflects severely reduced periodontal support
and an apically displaced centre of resistance. Un-
der these conditions, active orthodontic forces may
result in uncontrolled tipping and localized stress
concentrations at the marginal alveolar bone
(19,20). Manual orthorepositioning into the closest
passively achievable position was therefore chosen
to avoid prolonged mechanical loading of the com-
promised periodontal tissues.

In all three cases, nonsurgical periodontal therapy
resulted in a marked reduction in probing pocket
depth at the PIANO-treated teeth, with no residual
pathological probing depths detected at the 6-
month revaluation. Favourable responses of initially
deep periodontal pockets at single-rooted teeth
have previously been reported after nonsurgical in-
strumentation with initial probing depths of up to
12 mm (21,22). Subsequent studies reported that
single-rooted teeth generally show a higher proba-
bility of probing-depth reduction and pocket closure
than multi-rooted teeth, although the outcome re-
mains influenced by the initial probing depth and lo-
cal site-related factors (23,24). The radiographic re-
duction of the vertical bone defects observed in the
presented cases is consistent with previous reports
of radiographic healing of intrabony defects follow-
ing nonsurgical periodontal therapy (25). Radio-
graphic assessment was performed at 6 months be-
cause significant defect fill may already be detecta-
ble at this time point following nonsurgical perio-
dontal therapy (26). Nibali et al. reported significant
reductions in radio-graphic defect depth, with com-
plete radiographic defect fill in some cases (25).
Subsequent studies demonstrated substantial re-
ductions in radiographic defect depth following
minimally invasive nonsurgical therapy and stability
of these improvements for up to 5 years (27,28).
The radiographic changes observed in the present
cases should therefore be described as defect fill
compatible with osseous repair rather than as evi-
dence of histologically proven periodontal regener-
ation.

The adjunctive use of 7.5% povidone-iodine during
nonsurgical periodontal therapy was intended to
complement mechanical biofilm removal. Pov-
idone-iodine provides rapid broad-spectrum antimi-
crobial activity and has a low potential for microbial
resistance (29,30). Systematic reviews have

reported a small additional clinical benefit, with
modest improvements in probing pocket depth and
clinical attachment level (31,32). Its application dur-
ing ultrasonic instrumentation may also reduce
post-treatment bacteraemia (33).

The force applied during manual orthorepositioning
was not instrumentally measured. Therefore, the
range of approximately 500-700 gram-force (4.9-6.9
N) represents a clinical estimate. This range was de-
rived from static loads historically used for quanti-
tative tooth-mobility assessment, namely 500 g in
the method described by O’Leary and Rudd, 700 g
in Werner’s measurement system, and forces rang-
ing from 100 to 1500 g in Miihle-mann’s periodon-
tometers (34-36). The applied pressure and the re-
sulting displacement varies between examiners and
patients (36,37). In the PIANO protocol, the same
pressure used during the initial mobility assessment
was continued to evaluate whether the tooth could
be passively orthorepositioned. Thus, tooth mobil-
ity and the achievable extent of orthorepositioning
could be assessed during the same clinical manoeu-
vre. The reported range of 500-700 gram-force
should therefore be interpreted as a pragmatic clin-
ical estimate rather than a measured or validated
therapeutic threshold. In the present case series,
displacements of up to 5 mm were treated; larger
displacements were not evaluated and should cur-
rently be considered outside the investigated indi-
cation.

In the presented cases, orthorepositioning was
achieved without interproximal enamel reduction.
However, if insufficient interproximal space limits
orthorepositioning, conservative enamel reduction
may be performed. Meredith et al. reported refer-
ence values of approximately 0.20 mm per proximal
surface for mandibular central incisors, 0.25 mm for
lateral incisors, and 0.30 mm for canines, while rec-
ommending that reduction should not exceed ap-
proximately 50% of the proximal enamel thickness
(38-40).

Although no pulpal or neurovascular complications
occurred in the presented cases, manipulation of
highly mobile teeth carries a potential risk of pulpal
or neurovascular injury. (41). Orthorepositioning
was therefore performed without local anaesthesia
to preserve the patient’s pain and proprioceptive
feedback. The manoeuvre was stopped if resistance
or discomfort occurred. This feedback served as a
clinical safeguard against the risk of pulpal injury. In-
tegrating orthorepositioning and adhesive splinting
into the first nonsurgical periodontal treatment
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appointment also allowed early reassessment of
pulp sensibility, patient comfort, occlusion, and
splint integrity during treatment of the remaining
quadrants on the following day.

Orthodontic therapy can be associated with im-
provements in periodontal parameters of patholog-
ically displaced teeth (42). Although the PIANO pro-
tocol involves a single passive movement rather
than sustained orthodontic forces, the resulting
change in root position may likewise contribute to
favourable periodontal adaptation. A possible ex-
planation for the favourable short-term clinical and
radiographic outcomes is that orthorepositioning
followed by immediate stabilization may locate the
root in a more central position within the remaining
alveolar envelope, thereby creating a stable healing
environment that facilitates reorganization of the
periodontal ligament fibres, soft-tissue adaptation,
and resolution of the intrabony defect following
nonsurgical periodontal therapy. However, these
mechanisms remain hypothetical, and the specific
contribution of orthorepositioning and stabilization
cannot be distinguished from those of mechanical
instrumentation, plague control, and occlusal ad-
justment.

The PROM findings complement the clinical obser-
vations by indicating that the immediate aesthetic
and functional changes were also perceived as ben-
eficial by the patients. Particularly high ratings for
aesthetics, function, and willingness to undergo the
procedure again suggest favourable short-term ac-
ceptability of the PIANO protocol. These findings
are consistent with previous observations that sta-
bilization of mobile teeth may improve oral health-
related quality of life (13).

The favourable rating for the absence of pain during
tooth orthorepositioning is clinically relevant be-
cause the manoeuvre was deliberately performed
without local anaesthesia to preserve patient feed-
back. Changes in pronunciation may have been in-
fluenced by the altered anterior tooth position or
the contour of the adhesive splint. Discomfort dur-
ing the healing period cannot be attributed exclu-
sively to orthorepositioning, because nonsurgical
periodontal therapy was performed concomitantly.

Furthermore, treatment of four teeth-including
splinting of two teeth, local anaesthesia, and ap-
proximately 20 minutes of nonsurgical periodontal
therapy amounted to approximately CHF 500. The
favourable PROM rating for perceived cost-benefit

(mean: 8.2/10) suggests that the treatment costs
were considered acceptable by the patients. At ap-
proximately CHF 500, the PIANO protocol repre-
sents a significant saving compared with conven-
tional periodontal-orthodontic treatment and may
therefore constitute an economical option for se-
lected patients.

None of the adhesive splints fractured or debonded
during the 6-month follow-up, and all orthoreposi-
tioned teeth remained clinically stable. However,
this short observation period does not allow conclu-
sions regarding long-term stability. Debonding and
splint fracture are among the most common com-
plications of splinted teeth over a five-year period,
and approximately 35% of patients with grade I
tooth mobility required splint repairs within five
years (43). Furthermore, the main cause of subse-
guent tooth loss remains recurrent periodontitis ra-
ther than splint failure (44). A further aspect is the
risk of root fractures or endodontic complications,
which often manifest beyond the 5-year mark
(13,44).

This case series has several important limitations.
First, only three consecutively treated patients were
retrospectively included, and no control group was
available. No conclusions can therefore be drawn
regarding superiority or equivalence compared with
conventional periodontal-orthodontic therapy,
splinting without orthorepositioning, or nonsurgical
periodontal therapy alone. Furthermore, the indi-
vidual contributions of orthorepositioning, adhesive
splinting, and nonsurgical instrumentation cannot
be separated. Second, the follow-up period of six
months is short. Third, the applied orthoreposition-
ing force was clinically estimated and not instru-
mentally measured. Fourth, radiographic outcomes
were assessed descriptively without standardized
radiographic subtraction analysis, CBCT evaluation,
or histological verification.

The PROMs were assessed using a study-specific,
nonvalidated questionnaire without baseline meas-
urements. Changes from pretreatment status could
therefore not be quantified, and the results may
have been influenced by recall bias, social-desirabil-
ity bias, response-shift effects, and ceiling effects.
The small sample size precluded inferential statisti-
cal analysis and limits generalizability. Finally, all
cases were treated by a single operator (ACF), which
may have introduced operator-dependent effects.
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Long-term prognosis remains dependent on adher-
ence to supportive periodontal therapy, adequate
plaque control, maintenance of splint integrity, and
continued monitoring of pulp sensibility. Future
studies should include standardized force measure-
ments, calibrated clinical and radiographic assess-
ments, validated patient-reported outcome
measures, longer follow-up periods, and compari-
sons with established periodontal-orthodontic
treatment protocols.

Conclusions

Within the limitations of this case report, the PIANO
protocol provided immediate aesthetic and func-
tional improvement in selected stage IV periodonti-
tis patients with pathologic tooth migration and
grade Il mobility. The protocol combines gentle
manual orthorepositioning, adhesive splinting, oc-
clusal adjustment, and concomitant nonsurgical
periodontal therapy. All treated teeth remained vi-
tal and clinically stable during the six-month follow-

up.

PIANO should not be interpreted as a substitute for
comprehensive periodontal care or, where indi-
cated, conventional periodontal-orthodontic treat-
ment. Rather, it may represent a minimally invasive
adjunctive option for carefully selected patients
who present with hypermobile teeth, high aesthetic
demand, and limited tolerance for prolonged or
costly treatment. Long-term controlled studies are
needed to determine stability, complication rates,
patient-reported benefits, and the specific contribu-
tion of orthorepositioning to periodontal healing.
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Zusammenfassung

Die PIANO-Technik: Sofortige Orthorepositionierung und adhdsive Schienung pathologisch migrierter Zdhne

mit Mobilitdt Grad Il bei Parodontitis Stadium IV
Einleitung

Pathologische Zahnwanderung (PTM), Zahnauffa-
cherung und ausgepragte Zahnbeweglichkeit sind
haufige klinische Probleme bei Parodontitis Stadium
IV und kénnen erhebliche dsthetische und funktio-
nelle Beeintrachtigungen verursachen. Die konven-
tionelle Korrektur erfordert haufig eine langwierige
interdisziplindre parodontal-orthodontische Be-
handlung. Diese Fallserie stellt das PIANO-Protokoll
(Periodontal Immediate Adhesive Nonsurgical Or-
thorepositioning) als schienengestitzten Ansatz
vor, der eine begrenzte manuelle Orthorepositio-
nierung mit einer unmittelbaren Stabilisierung wah-
rend der parodontalen Therapie der Stufe 2 kombi-
niert.

Material und Methoden

Drei Patienten mit generalisierter Parodontitis Sta-
dium 1V, Grad C, anteriorer PTM und Zahnbeweg-
lichkeit Grad Ill wurden behandelt. Vor der Lokalan-
asthesie wurden die betroffenen Zahne mit sanftem
digitalem Druck in Richtung der nachstmoglichen
passiv erreichbaren funktionellen und dsthetischen
Position bewegt. Bei Widerstand oder Beschwerden
wurde die Bewegung beendet. Anschliessend wur-
den die Zahne adhasiv geschient, vorzeitige okklu-
sale Kontakte korrigiert und die nichtchirurgische
Parodontaltherapie durchgefiihrt.

Resultate

Nach sechs Monaten waren alle behandelten Zdhne
klinisch stabil und reagierten positiv auf die Pulpa-
Sensibilitdtspriifung. Die parodontale Entziindung
war abgeklungen und es bestanden keine residua-
len pathologischen Sondierungstiefen. Die Rontgen-
aufnahmen zeigten eine Defektauffiillung, die mit
einer kndchernen Reparatur vereinbar war. Die pa-
tientenberichteten Ergebnisse waren insbesondere
hinsichtlich Asthetik, Funktion und Bereitschaft zur
erneuten Behandlung giinstig. Es traten keine pul-
palen Komplikationen oder Schienenversagen auf.

Diskussion

Unter Beriicksichtigung der Limitationen dieser
Fallserie mit drei Patienten ermdglichte das PIANO-
Protokoll eine rasche dsthetische und funktionelle
Verbesserung und erleichterte die parodontale Be-
handlung von Zahnen mit Mobilitdt Grad Ill. Es
kénnte eine minimalinvasive adjuvante Option fir
ausgewdhlte Patienten darstellen, die eine schnelle
asthetische Verbesserung sowie eine zeit- und kos-
teneffiziente Behandlung wiinschen.

12
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Résumé

La technique PIANO : orthorepositionnement immédiat et contention adhésive des dents présentant une mi-
gration pathologique et une mobilité de grade Il dans la parodontite de stade IV

Introduction

La migration dentaire pathologique, la vestibulo-
version et la mobilité dentaire sévéere constituent
des problémes cliniques fréquents dans la parodon-
tite de stade IV et peuvent entrainer d’'importantes
altérations esthétiques et fonctionnelles. Leur cor-
rection conventionnelle nécessite souvent un traite-
ment interdisciplinaire parodontal et orthodon-
tique prolongé. Cette série de cas présente le pro-
tocole PIANO (Periodontal Immediate Adhesive
Nonsurgical Orthorepositioning), une approche as-
sistée par contention qui associe un orthoreposi-
tionnement manuel limité a une stabilisation immé-
diate au cours de I'étape 2 du traitement parodon-
tal.

Matériels et méthodes

Trois patients présentant une parodontite générali-
sée de stade IV, grade C, une migration patholo-
gique des dents antérieures et une mobilité de
grade Ill ont été traités. Avant I'anesthésie locale,
les dents concernées ont été déplacées par une |é-
gere pression digitale vers la position fonctionnelle
et esthétique la plus proche pouvant étre obtenue
passivement. Le mouvement était interrompu en
cas de résistance ou d’inconfort. Les dents ont en-
suite été stabilisées par une contention adhésive,
les contacts occlusaux prématurés ont été corrigés
et un traitement parodontal non chirurgical a été ré-
alisé.

Résultats

Aprés six mois, toutes les dents traitées étaient cli-
niguement stables et répondaient positivement aux
tests de sensibilité pulpaire. L'inflammation paro-
dontale était résolue et aucune profondeur de son-
dage pathologique résiduelle n’était présente. Les
radiographies montraient un comblement des dé-
fauts compatible avec une réparation osseuse. Les
résultats rapportés par les patients étaient favo-
rables, notamment concernant I'esthétique, la fonc-
tion et la volonté de suivre a nouveau le traitement.
Aucune complication pulpaire ni aucun échec de la
contention n’ont été observés.

Discussion

Dans les limites de cette série de trois cas, le proto-
cole PIANO a permis une amélioration esthétique et
fonctionnelle rapide tout en facilitant le traitement
parodontal des dents présentant une mobilité de
grade lll. Il pourrait constituer une option adjuvante
minimalement invasive pour des patients sélection-
nés recherchant une amélioration esthétique rapide
ainsi qu’un traitement efficace en termes de temps
et de codts.
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