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Abstract. Multidisciplinary therapy is essential in dental prac-
tice to achieve optimized outcomes. The present case report 
describes the application of periodontal surgery with a five‑year 
follow‑up in a patient with malocclusion and chronic periodon-
titis. In the presence of periodontal inflammation, orthodontic 
therapy may result in further periodontal breakdown due to 
plaque accumulation. In order to prevent this progression, 
scaling and root planning with a periodontal endoscope was 
applied, and continuous clinical monitoring and risk assess-
ment was performed every 3 months using a Florida Probe. 
This combined treatment supports the long‑term maintenance 
of periodontal conditions, functional occlusion and harmony of 
the facial profile.

Introduction

Periodontitis is a ubiquitous disease affecting >50% of the 
adult population worldwide (1), and is the primary cause of 
tooth extraction in adults. It is associated with various systemic 
diseases (2), including cardiovascular disease, diabetes, rheu-
matoid arthritis, preeclampsia, preterm birth and inflammatory 
bowel disease (3,4).

A healthy periodontal condition is the bedrock of oral health, 
and successful periodontal management remains essential for 
the success of other oral therapies. Evidently, considering that 
multidisciplinary treatment is an integral part of dental prac-
tice, collaboration among dental team members is vital in order 
to meet the growing esthetic demands of patients (5).

It is hypothesized that orthodontics in the presence of 
inflammation may lead to rapid and irreversible breakdown 
of the periodontium. Orthodontic treatment is usually contra-
indicated in patients with active periodontal disease or poor 
periodontal health  (6). Therefore, impeccable periodontal 
maintenance therapy (PMT) is important for prevention of 
disease progression during tooth movement. The present case 
report demonstrates a five‑year follow‑up of a patient with 
chronic periodontitis who underwent multidisciplinary therapy, 
including periodontal initial therapy, orthodontic treatment, 
orthognathic surgery and a series of PMTs.

Case report

Clinical observations. A systemically healthy 24‑year‑old 
female who came to the orthodontic office of Stomatological 
Hospital, China Medical University (Shenyang, China) for 
esthetic management in August 2010, was then referred 
to a periodontal clinic for evaluation and treatment. In the 
anamnesis, she complained of gum bleeding while brushing, 
oral malodor and food impaction for the preceding 2 years. 
Examination (Fig.  1) revealed osseous reverse occlusion, 
maxillary construction and mandibular prognathism as well 
as chronic periodontitis (Fig.  1A). The patient exhibited 
very poor plaque control, with 100% plaque accumulation. 
Furthermore, the probing depth (PD) was between 1 and 5 mm 
(the percentage of sites with PD ≥5 mm was 4.1%, which was 
predominantly distributed at the proximal surface teeth no. 15 
and 16 and the percentage of sites with 5> PD ≥4 mm was 
24.7%). Additionally, the average clinical attachment loss was 
2.4, positive bleeding on probing (BOP) sites was 41.7% and the 
risk assessment level was high, as detected by a Florida Probe 
(FP32, version 6; Florida Probe Corporation, Gainesville, 
FL, USA; Fig. 1C and D). The intraoral radiographic views 
demonstrated mild destruction of the alveolar bone, which was 
observed in the angular absorption of the alveolar bone in the 
mesial surface of teeth no. 16, 23, 26, 47, as well as the distal 
surface of teeth no. 16 and 37 (Fig. 1B).

According to the diagnostic standards of Armitage et al (7), 
the patient was diagnosed with the following: i) Moderate 
chronic periodontitis, ii) Angle Class III skeletal malocclusion, 
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Figure 1. (A) Intraoral images and (B) radiographic views prior to treatment exhibiting mild to moderate inflammation and destruction of the alveolar bone, 
particularly in the molar region. (C) Periodontal chart and (D) risk assessment by Florida Probe prior to treatment. Periodontal measurement prior to peri-
odontal initial therapy. GM, gingival margin.
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Figure 2. (A) Intraoral images, (B) periodontal chart and (C) risk assessment by Florida Probe following the periodontal initial therapy. Inflammation was 
controlled, positive BOP sites and plaque accumulation was evidently decreased while orthodontic treatment was ongoing. GM, gingival margin.

https://www.spandidos-publications.com/10.3892/etm.2017.4885
https://www.spandidos-publications.com/10.3892/etm.2017.4885


ZHANG et al:  MULTIDISCIPLINARY THERAPY FOR MALOCCLUSION AND PERIODONTITIS3084

maxillary retrusion and mandibular prognathism and iii) mod‑ 
erate crowded malocclusion. Furthermore, the treatment plan 
was proposed by a team of periodontists, orthodontists and 
plastic surgeons. The patient accepted the treatment plan, 
and therapy consent was acquired. Furthermore, the patient 
provided written informed consent for their inclusion in the 
present case report, and the report was reviewed and approved 
by the Ethics Committee of the School of Stomatology, China 
Medical University (Shenyang, China).

Treatment goals. Goals of the treatment plan were as follows: 
i)  Eliminate ongoing periodontal infection, ii) reestablish the 
functional and esthetic situation by orthodontic and surgical 
operation, and iii) achieve optimal occlusal relationships.

Treatment plan. The treatment plan included: i)  A peri-
odontal initial therapy; ii) presurgical orthodontic treatment; 
iii) orthognathic surgery, consisting of Le‑Forte I osteotomy of 
maxilla and maxillary advancement and bilateral sagittal split 
osteotomy for mandibular setback; iv) postsurgical orthodontic 
treatment; v) a long‑term retention plan and vi) continuous 
PMT.

Periodontal initial therapy. Periodontal initial therapy is based 
on mechanical removal of bacterial plaque via non‑surgical 
treatment. Standardized supra‑ and subgingival scaling and 
root planning (SRP) was applied. To achieve total calculus 
removal, SRP with a periodontal endoscope was implemented 
in the sites with pockets ≥5 mm. At 2 weeks following this 
procedure, the patient underwent a session of professional 
plaque control, including reinforcement of an oral hygiene 
process. Additionally, 12 weeks after completion of the active 
therapy, periodontal inflammation was controlled. Positive 
BOP sites were reduced from 41.7‑26.2%, and plaque accu-
mulation was markedly decreased from 100.0‑17.4%, with the 
mean PD being 2.2 mm. Therefore, orthodontic treatment was 
initiated. Furthermore, a thorough examination and risk assess-
ment were performed using a Florida Probe as demonstrated 
in Fig. 2. The PD was markedly improved, however the risk 
assessment level remained high due to the orthodontic appli-
ance. The treatment continued to presurgical orthodontics. 
Furthermore, the patient was recalled for periodontal main-
tenance every 3 months throughout the orthodontic therapy 
and during these visits the dentists examined the periodontal 
parameters and recorded any change in the patient's medical 
condition. Finally, supragingival prophylaxis was performed.

Presurgical orthodontic treatment. In order to facilitate the 
proper positioning of the jaws during surgery, presurgical 
orthodontic treatment was performed to initially align the 
teeth, followed by straightening of the mandibular anterior 
teeth. Briefly, the first premolars and third molar of the maxilla 
were removed, nickel titanium wires were used for alignment 
of the arches and class II elastics were used for correction of 
the incisor position. Finally, the duration of presurgical ortho-
dontics was ~18 months.

Orthognathic surgery. Le‑Forte I surgery and bilateral sagittal 
split osteotomy were performed due to its potential to place 
maxilla superiorly and forwardly, which was able to correct the 

class III skeletal malocclusion along with the bilateral sagittal 
split osteotomy with the mandibular drawing back. The jaws 
were repositioned as decided by research models and occlusal 
guide plates. The maxilla and mandible were splinted together 
to gain the fixation and the surgery was then successfully 
performed without any complications. The temporomandibular 
joint was intact and no manifestations of temporomandibular 
disorders followed.

Postsurgical orthodontic treatment and long‑term retention. 
Focusing on the maintenance of the jaw relationship and 
meticulous adjustment of occlusion, postsurgical orthodontic 
treatment was accomplished within 5 months, beginning at 
4 weeks post‑surgery. Functional occlusion and an improved 
facial profile were achieved following the surgical and orth-
odontic treatments. For a long‑term retention plan, bimaxillary 
Hawley‑type of retainers were provided to wear full time in 
order to prevent recurrence of malocclusion.

PMT. It is noteworthy that PMT was performed throughout the 
multidisciplinary treatment process. In particular, the patient 
was scheduled to re‑visit the periodontist every 3 months 
during the orthodontic and surgical treatment. The patient's 
facial profiles in clinical and radiographic improvement 
following 3 years of post‑treatment are demonstrated in Fig. 3. 
Periodontal parameters and risk assessments were obtained by 
a Florida Probe as demonstrated in Fig. 4. The PD was stable 
and positive BOP sites were continuously decreased to 14.1%. 
Although the risk assessment level was moderate, it is of para-
mount importance that patients still require continuous clinical 
monitoring, even after periodontal treatment. Subsequently, 
a five‑year visit was recorded and demonstrated in Fig. 5. 
Compared with the view of pretreatment. Periodontal param-
eters and changes prior to and following multidisciplinary 
therapy are provided in Table I.

Discussion

Skeletal class III anomalies are one of the most complex prob-
lems in childhood and adulthood dentofacial abnormalities. 
Patients' demands for improved esthetics have led to notable 

Figure 3. (A) Intraoral images and (B) radiographic views at 3 years post‑treat-
ment. The esthetic profile was enhanced and the radiographic bone density 
was increased in the molar region following periodontal, orthodontic and 
surgery treatment. Note the stable outcome following the multidisciplinary 
treatment.
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changes in the field of dentistry (8). Although orthodontic 
treatment does not lead to periodontal attachment loss (9), 

in the presence of periodontal inflammation orthodontic 
movement may result in further uncontrolled periodontal 

Figure 4. (A) Periodontal chart and (B) risk assessment by Florida Probe at 3 years post‑treatment. Periodontal parameters were stable and the risk assessment 
level was moderate since the completion of the orthodontal surgery process. GM, gingival margin.
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breakdown. Furthermore, Takai et al (10) have suggested that 
surgical procedure at infected sites is more likely to produce 
bacteremia. Therefore, inflammation must be controlled prior 
to initiating orthodontic surgery therapy.

The aim of periodontal therapy is to resolve inflammation 
and prevent disease progression (11). The primary treatment 
of chronic periodontitis is based on removal of bacterial 
plaque via non‑surgical therapy, which was considered the 
gold standard of periodontal therapy  (12,13). It has been 
determined that periodontal endoscopy demonstrates an 
improvement in calculus removal with minimal invasion (14). 
Therapeutic outcomes revealed improvements in clinical 
parameters. Following SRP with periodontal endoscopy, the 
percentage of sites with PD ≥4 mm decreased from 24.7‑7.7%, 
and the percentage of positive BOP sites was reduced from 
41.7‑26.2%. Considering the orthodontic appliances that were 
used, the result of the treatment was acceptable. In addition, 
following orthodontics and surgery treatment, the outcome 
revealed that the improvement of parameters continues, 
with mean PD values observed between 2.2 and 2.1 mm and 
positive BOP sites from 26.2‑14.1%. The results indicate that 
surgical‑orthodontic periodontal treatment is effective for 

improving skeletal disharmony, facial profile and periodontal 
condition.

PMT is considered to be an indispensable component of 
periodontal therapy, which has a notable impact on periodontal 
prognosis (14). The long‑term maintenance of the therapeutic 
results was a challenge for clinicians and patients in this case. 
Therefore, 3 months later (following the active periodontal 
therapy) reassessment was performed. The patient's risk assess-
ment level remained high due to the orthodontic appliance. It 
has recently been shown that in high‑risk patients the critical 
threshold for plaque accumulation to trigger periodontitis is 
low (2). Furthermore, it is accepted that maintenance programs 
should be implemented to minimize or neutralize the influ-
ence of risk determinants (15). Therefore, continuous clinical 
monitoring was performed and recall visits were designed to be 
carried out at 3‑month intervals throughout the multidisciplinary 
treatment program. Additionally, reinforcement of oral hygiene 
is essential during every visit. Most importantly, successful 
treatment necessitates behavior change in patients to attain and 
sustain high standards of daily plaque removal. Therefore, an 
oral irrigator and orthodontic toothbrush were recommended 
for improved plaque control, particularly in the interproximal 
area beneath the orthodontic wires. It is also noteworthy that 
the high‑risk profile of the patient at baseline was subsequently 
changed to a moderate risk profile, reflecting the non‑recurrence 
of periodontitis, and the preservation of alveolar bone.

The aim of the present case report was to treat a patient 
with class III skeletal malocclusion, crowed malocclusion 
and chronic periodontitis using multidisciplinary treatment in 
combination with systematic periodontal supportive therapy. 
This long‑term case report demonstrated that periodontal 
therapy with orthodontics and orthognathic surgery, yielded 
content reductions in PDs and radiographic bony fill, and 
sustained periodontal results. In addition, a favorable outcome, 
including functional occlusion and a harmonious facial profile 
were achieved following this multidisciplinary therapy.
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Figure 5. (A and B) Intraoral and (C and D) exoral images (A and C) prior to 
and (B and D) at 5 years following multidisciplinary treatment. Comparative 
views of significant improvement in dentition, occlusion and esthetic facial 
profile. Note the maintenance of healthy periodontal conditions.

Table I. Periodontal parameters prior and post‑periodontal initial therapy.

Clinical assessment	 Prior to treatment (%)	 3 months post‑treatment (%)	 3 years post‑treatment (%)

PD			 
  PD ≥5 mm	 4.1	 0.0	 0.0
  4≤ PD <5 mm	 24.7	 7.7	 10.9
  PD >4 mm	 71.2	 92.3	 89.1
  BOP‑positive	 41.7	 26.2	 14.1
  Plaque‑positive	 100.0	 17.4	 8.7

PD, probing depth; BOP, bleeding on probing.
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