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Abstract
BACKGROUND 
Generalized periodontitis is a severe periodontal disease characterized by rapid 
periodontal destruction in healthy persons. This case report describes the 
treatment of a severe crowding, large overjet, and occlusal collapse due to the loss 
of anterior guidance with generalized periodontitis.

CASE SUMMARY 
A 35-year-old female patient with a chief complaint of crowding and maxillary 
protrusion was diagnosed with generalized periodontitis by clinical and 
radiographic examinations. To improve crowding and overjet, orthodontic 
treatment was performed after basic periodontal therapy. Severely damaged 
upper right lateral incisor and left canine were extracted, and lower right first 
premolar and left second premolar were also removed to treat severe crowding. 
After orthodontic treatment, periodontal flap surgery for upper left molars and 
guided tissue regeneration for the lower left second molar was performed. Then, a 
dental implant was inserted in the upper left canine legion. The esthetics of the 
maxillary anterior tooth was improved by prosthetic restorations. The treatment 
result showed a well-improved occlusion with proper anterior guidance and 
healthy periodontal tissue after a retention period of 10 years.

CONCLUSION 
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Periodontal, orthodontic, and prosthodontic treatments are extremely useful to 
improve function and stable periodontal tissue for generalized periodontitis.
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©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Generalized periodontitis causes malocclusion by severe periodontal 
destruction. Little information is available on the long-term occlusal stability for 
generalized periodontitis. In this case report, we demonstrated that periodontal, 
orthodontic and prosthodontics are useful to improve long-term stability of occlusal 
function and healthy periodontal tissue for generalized periodontitis.

Citation: Kaku M, Matsuda S, Kubo T, Shimoe S, Tsuga K, Kurihara H, Tanimoto K. 
Generalized periodontitis treated with periodontal, orthodontic, and prosthodontic therapy: A 
case report. World J Clin Cases 2021; 9(21): 6110-6124
URL: https://www.wjgnet.com/2307-8960/full/v9/i21/6110.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i21.6110

INTRODUCTION
Generalized periodontitis was first introduced as diffuse atrophy of the alveolar bone 
in 1923 by Gottlieb[1] and finally named as aggressive periodontitis in 1999 [2,3]. It is a 
rare and severe periodontal disease characterized by rapid periodontal destruction 
with loss of attachment in healthy persons[4]. Therefore, initial periodontal treatment 
and additional periodontal surgery should be performed if required for generalized 
periodontitis. Although it is considered that generalized periodontitis is a multi-
factorial disease including genetic and immunologic factors, pathogenic oral bacteria 
of Aggregatibacter actinomycetemcomitans and Porphyromonas gingivalis are strongly 
related to severity of this disease[5,6].

Treatment planning in patients with generalized periodontitis are almost same as 
those in chronic periodontitis patients. The treatment phases are divided into general 
examination, initial treatment, re-evaluation, surgical treatment and maintenance for 
both types of periodontitis. The treatment goal of generalized periodontitis is to 
generate a health periodontal condition that can retain many teeth as long as possible
[7]. Orthodontic treatment is essential for patients with generalized periodontitis to 
inhibit progression of periodontitis, because generalized periodontitis causes some 
pathologic tooth migration such as labial inclination, severe crowding and pathologic 
extrusion of anterior teeth as well as posterior occlusal collapse. B. Schacher, F. Baron, 
M. Roßberg, M. Wohlfeil, R. Arndt, and P. Eickholz, “Aggregatibacter actinomycetem-
comitans as indicator for aggressive periodontitis by two analysing strategies,” Journal 
of Clinical Periodontology, vol. 34, no. 7, pp. 566–573, 2007. View at: Publisher SiteGoogle 
ScholarSee in References Generalized periodontitis sometimes induces posterior 
occlusal trauma caused by occlusal interference due to unfavorable anterior guidance. 
It is reported that an important factor for long-term occlusal stability is proper anterior 
guidance, and overjet and overbite is considered to control anterior guidance[8]. 
Hence, orthodontic treatment is necessary for these patients to improve overjet and 
overbite and restore posterior bite collapse along with esthetic problems. Although an 
orthodontic tooth movement for generalized periodontitis is challenging because of 
the possibility of deteriorating the periodontal condition, there are some case reports 
of this disease treated by orthodontic therapy[9,10]. However, little information is 
available on the long-term occlusal stability for generalized periodontitis by compre-
hensive dental treatment. In this case report, we demonstrated that periodontal, 
orthodontic, and prosthodontics treatments are useful to improve the long-term 
stability of occlusal function and healthy periodontal tissue for generalized period-
ontitis.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i21/6110.htm
https://dx.doi.org/10.12998/wjcc.v9.i21.6110
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CASE PRESENTATION
Chief complaints
A 35-year and 6-mo-old female patient came to our hospital with a chief complaint, 
“My teeth are wobbly, and I have crooked and protruding teeth”.

History of present illness
The patient complained teeth mobility in the upper anterior teeth region from the past 
3 years. Although she was treated at a private practice, teeth mobility was not 
improved. So, the patient was referred to Hiroshima University Hospital by a general 
dentist for a full mouth periodontal evaluation and treatment. The pre-treatment facial 
photographs showed an average angle type and a convex profile with a retrognathic 
mandible (Figure 1). The intraoral photographs revealed a 9.5 mm overjet and 6.0 mm 
overbite. Both the right and left molar relationships were Class II. The upper incisors 
displaced labially and severe crowding was observed in the lower arch.

History of past illness
She did not have any history of systemic illness. Temporary splinting was applied 
from the upper right canine to the left first premolar to immobilize the loose tooth 
(Figure 2).

Personal and family history
The patient did not have any history of smoking and her oral hygiene was poor. The 
patient’s father wore removable partial dentures.

Physical examination
A panoramic radiograph and full-mouth set of dental radiographs showed severe 
alveolar bone loss; especially, the upper right lateral incisor and left canine were 
severely damaged without any alveolar bone support (Figure 3 and 4). Posterior 
occlusal interference on both sides was observed in the anterior and lateral guidance 
due to unfavorable anterior guidance. Redness and swelling were observed on upper 
gingiva. Initial periodontal examination showed dental plaque index; 50.9%, mean 
probing pocket depth; 4.3 mm, 4-6 mm; 40.5%, more than 7 mm; 14.3%, bleeding on 
probing; 61.9%, periodontal inflamed surface area[11]; 1725.7 mm2, tooth mobility of 
Miller classification (class 0; 2 teeth, class 1; 18 teeth, class 2; 7 teeth, class 3; 1 tooth) 
(Table 1).

Imaging examinations
As shown in the cephalometric measurements, a skeletal Class II relationship (ANB 
angle, 10.0°) with a retrognathic mandible was observed. The labial inclination of the 
lower incisors (IMPA, 101.1°) was also evident (Table 2 and Figure 5).

FINAL DIAGNOSIS
Based on the information, the patient was diagnosed with a generalized Stage III 
Grade C periodontitis[12] with skeletal Class II maxillary protrusion and severe 
crowding. First, we recommended initial periodontal therapy to reduce periodontal 
inflammation before orthodontic treatment. The treatment objectives essentially 
consisted of inflammation management and restoration of occlusal function. The 
treatment plan was as follows: (1) Initial periodontal treatment (full-mouth scaling and 
root planing, tooth brushing instruction); (2) Reexamination of periodontal condition; 
(3) Orthodontic treatment: (a) Extraction of the hopeless upper right lateral incisor and 
left canine; (b) Extraction of the lower right first premolar and left second premolar for 
orthodontic reasons; (c) Insertion of miniscrews into the mid-palatal area with a 
transpalatal arch; and (d) Lingual movement of the upper incisors and alignment of 
the lower arch; (4) Periodontal surgery; (5) Insert dental implant in the upper left 
canine legion; (6) Prosthodontic treatment; and (7) Supportive periodontal therapy.
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Table 1 Pre-treatment periodontal examinations

Maxilla 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (buccal) 323 857 754 646 654 758 322 346 576 325 653 423 458 833

Bleeding on probing ++ +++ +++ +++ +++ +++ + +++ +++ ++ ++ ++ ++ +

Pocket depth (palatal) 834 448 324 466 664 579 433 438 586 888 663 333 368 633

Bleeding on probing ++ +++ ++ +++ +++ +++ + ++ +++ +++ ++ ++ ++

Tooth mobility 1 1 1 2 2 3 1 2 2 2 2 1 1 0

Mandible 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (lingual) 337 838 334 534 435 533 335 622 222 223 553 355 633 733

Bleeding on probing +++ ++ + +++ +++ ++ + + ++ + + +

Pocket depth (buccal) 434 934 333 556 554 423 324 463 323 323 423 323 423 834

Bleeding on probing + ++ + +++ + + + +++ + + + +++

Tooth mobility 1 1 1 1 2 1 1 1 1 0 1 1 1 1

Plaque index: 50.9%; Periodontal inflamed surface area: 1725.7 mm2; +: Bleeding on probing.

TREATMENT
Initial periodontal treatment
Before the orthodontic treatment, an initial periodontal treatment including full-mouth 
scaling, root planing, and tooth brushing instruction was performed. One year after 
initiating the initial periodontal treatment, the patient showed significant 
improvement in the periodontal condition compared to that at the first examination; 
dental plaque index; 11.6%, mean probing pocket depth; 4.3 mm, 4-6 mm; 13.1%, more 
than 7 mm; 2.4%, bleeding on probing; 12.5%, periodontal inflamed surface area; 309.3 
mm2, tooth mobility of Miller classification (class 0; 14 teeth, class 1; 13 teeth, class 2; 1 
tooth, class 3; 0) (Table 3). Based on this reexamination, we decided to start orthodontic 
treatment (6 mo after the end of initial periodontal treatment).

Orthodontic treatment
The patient frequently received periodontal maintenance program during orthodontic 
treatment. The upper right lateral incisor, left canine, lower right first premolar and 
left second premolar were extracted. A 0.018-inch standard edgewise bracket was 
bonded on the upper and lower teeth. Under local anesthesia, two self-drilling 
titanium alloy miniscrews (2.0 mm in diameter and 6 mm in length, Dual Top Auto 
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Table 2 Summary of cephalometric measurements

Measurements Pre-treatment Post-treatment After 10 yr of retention

SNA (°) 81.9 81.1 81.2

SNB (°) 71.9 72.0 72.0

ANB (°) 10.0 9.1 9.2

FMA (°) 32.0 32.1 32.1

FMIA (°) 46.9 54.4 54.2

IMPA (°) 101.1 93.5 93.6

U1-FH (°) 109.9 98.6 98.8

Over jet (mm) 9.5 5.0 5.2

Over bite (mm) 6.0 4.0 4.3

Figure 1 Pre-treatment facial photographs. A: Lateral view; B: Front view.

Screw; Jeil Medical Corp., South Korea) were inserted into the mid-palatal area. A 
transpalatal arch was placed and combined with miniscrews to prevent the mesial 
movement of the maxillary molars. After 2 years, the overjet and overbite decreased to 
3.0 mm and 3.5 mm, respectively. The teeth were well aligned and proper anterior 
guidance was achieved. The edgewise bracket was removed and provisional restor-
ations were set on the upper anterior tooth. After orthodontic treatment, the patient’s 
periodontal condition improved significantly: dental plaque index; 9.0%, mean 
probing pocket depth; 2.8 mm, 1-3 mm; 88.2%, 4-6 mm; 11.8%, more than 7 mm; 0%, 
bleeding on probing; 16.0%, periodontal inflamed surface area; 270.1 mm2, tooth 
mobility of Miller classification (class 0; 24 teeth, class 1; 0, class 2; 0, class 3; 0) 
(Table 4).

Periodontal surgery
More than 5 mm of probing pocket depth area alveolar bone defect remained at both 
upper and lower left molars (Figure 6). Thus, periodontal flap surgery for the upper 
left first and second molars was performed. The surgery area was anesthetized by 2% 
lidocaine. The sulcular incision was made from mesial end of upper left first molar to 
distal end of upper left second molar. Next, a vertical incision was made and a 
periosteal flap was raised both on buccal and lingual part. Then, this area was 
completely debrided by curettes, and debris of calculus on the root surface was 
removed by scaling and root planning. Guided tissue regeneration for the lower left 
second molar was then performed. The 2% lidocaine was injected to buccal and lingual 
part of lower molars. The sulcular incision was performed both on the buccal and 
lingual sides of lower left first and second molars. Full-thickness elevations were made 
past the mucogingival junction both on the buccal and lingual side. The bony defect 
area and root surface were completely debrided. A bioresorbable poly lactic-co-
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Table 3 Periodontal examinations one year after beginning of initial periodontal treatment

Maxilla 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (buccal) 133 635 433 535 323 338 323 233 334 223 532 222 335 333

Bleeding on probing + ++ + + + + +

Pocket depth (palatal) 333 335 333 335 533 338 333 333 335 345 332 323 233 323

Bleeding on probing + + ++ + + +

Tooth mobility 0 0 0 1 0 0 0 0 0 2 1 0 0 0

Mandible 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (lingual) 336 333 323 533 333 222 222 222 222 223 333 336 533 633

Bleeding on probing + + + + +

Pocket depth (buccal) 638 336 333 335 333 322 212 212 212 222 333 322 333 733

Bleeding on probing +

Tooth mobility 1 1 0 1 2 1 1 1 1 0 1 1 0 1

Plaque index: 11.6%; Periodontal inflamed surface area: 309.3 mm2; +: Bleeding on probing.

glycolic acid membrane (GC MEMBRANE, GC Corp., Tokyo, Japan) was shaped 
appropriately and set on the bone defect area.

Prosthodontic treatment
A dental implant (3.3 mm in diameter and 13 mm in length, Brånemark System Mk III, 
Nobel Biocare, Sweden) was inserted in the upper left canine legion and the final 
prosthetic restorations were set on the maxillary anterior tooth. The tooth remained 
stable, and healthy periodontal tissue was observed 10 years from the beginning of the 
retention by supportive periodontal therapy.

OUTCOME AND FOLLOW-UP
The facial profile significantly changed and the strain of the mentalis muscle became 
more relaxed than before (Figure 7). The overjet and overbite improved and proper 
anterior guidance was achieved (Figure 8). The post-treatment panoramic radiograph 
showed that all the roots were almost parallel (Figure 9). The cephalometric analysis 
showed that IMPA changed from 101.1° to 93.5° and the ANB angle changed from 
10.0° to 9.1° (Table 2 and Figure 10 and 11). The dental radiograph on the upper and 
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Table 4 Periodontal examinations after orthodontic treatment

Maxilla 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (buccal) 323 434 323 323 322 - 322 323 323 - 533 323 335 533

Bleeding on probing + + + +

Pocket depth (palatal) 323 333 433 332 333 - 323 323 323 - 433 323 336 623

Bleeding on probing + ++ + + + + + ++

Tooth mobility 0 0 0 0 0 0 0 0 0 0 0 0

Mandible 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (lingual) 334 333 323 - 212 212 212 212 212 212 - 323 533 533

Bleeding on probing + + + +

Pocket depth (buccal) 334 434 323 - 323 412 222 323 312 212 - 323 333 623

Bleeding on probing + + + + +

Tooth mobility 0 0 0 0 0 0 0 0 0 0 0 0

Plaque index: 9.0%; Periodontal inflamed surface area: 270.1 mm2; +: Bleeding on probing.

lower left molars showed alveolar bone regeneration by periodontal surgery 
(Figure 12). The patient’s periodontal examination at the beginning of supportive 
periodontal therapy showed dental plaque index; 8.0%, mean probing pocket depth; 
2.5 mm (1-3 mm; 98.6%, 4-6 mm; 1.4%, more than 7 mm; 0%), bleeding on probing; 
9.7%, periodontal inflamed surface area; 107.2 mm2, tooth mobility of Miller classi-
fication (class 0; 22 teeth, class 1; 2, class 2; 0, class 3; 0) (Table 5). No clinical changes 
were found after 10 years of retention when compared to the beginning of the 
retention (Table 2 and 6 and Figure 13).

DISCUSSION
In the present case, the patient was middle-aged with no systemic disorders with a 
familial history of periodontal issues. Moreover, because attachment loss affecting at 
least three permanent teeth characterizing generalized periodontitis[13] was observed, 
we diagnosed this patient with a generalized periodontitis. For the treatment of 
generalized periodontitis, which shows a wide-ranging decrease in the surrounding 
alveolar bone and pathologic migration of the tooth, control of the periodontal inflam-
mation and restoration of occlusal function are important[10]. Especially, in this 
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Table 5 Periodontal examinations at beginning of supportive periodontal therapy

Maxilla 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (buccal) 333 323 212 213 322 - 212 212 212 - 222 323 333 333

Bleeding on probing + +

Pocket depth (palatal) 333 323 323 222 313 - 323 323 312 - 323 323 323 323

Bleeding on probing + + ++ +

Tooth mobility 0 0 1 1 0 0 0 0 0 0 0 0

Mandible 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (lingual) 323 333 323 - 323 212 323 323 323 323 - 323 323 333

Bleeding on probing + + ++ + +

Pocket depth (buccal) 322 333 323 - 523 323 323 323 212 212 - 323 433 323

Bleeding on probing +

Tooth mobility 0 0 0 0 0 0 0 0 0 0 0 0

Plaque index: 8.0%; Periodontal inflamed surface area: 107.2 mm2; +: Bleeding on probing.

patient, posterior occlusal interference was observed in the anterior and lateral 
guidance. Therefore, we planned occlusal reconstruction by orthodontic treatment 
after periodontal therapy. Usually, to reduce microorganisms, non-surgical and 
surgical treatment is provided[14], and this is divided into two periodontal treatment 
times. One is to perform the periodontal treatment before the beginning of orthodontic 
treatment, and the other is to provide periodontal treatment simultaneously with the 
orthodontic treatment. In patients with active periodontal disease, it is possible that 
orthodontic treatment may cause further progressive periodontal destruction[15]. On 
the other hand, tooth movement can improve attachment levels in reduced period-
ontium, suggesting that orthodontic treatment should be performed at an early stage. 
Zasčiurinskienė et al[16] compared the effect of orthodontic treatment on the 
periodontal status between control patients who received periodontal treatment before 
the beginning of orthodontic treatment and a test group that received periodontal 
treatment simultaneously with orthodontic treatment. Their results showed that both 
groups exhibited an increase in the clinical attachment level and reduction in the 
probing depth. No difference in gingival recession development was observed 
between the two groups. However, total periodontal-orthodontic treatment time was 
significantly longer for the control group. Accordingly, they recommended that 
orthodontic treatment and periodontal treatment should be performed simultan-
eously. Therefore, we provided orthodontic treatment immediately after the initial 
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Table 6 Periodontal examinations after 10 yr of retention

Maxilla 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (buccal) 333 323 212 212 322 - 212 212 212 - 323 212 223 223

Bleeding on probing +

Pocket depth (palatal) 323 323 212 222 212 - 212 222 212 - 212 323 323 323

Bleeding on probing +

Tooth mobility 0 0 0 1 0 0 1 0 0 0 0 0

Mandible 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Pocket depth (lingual) 323 323 323 - 323 322 212 212 212 212 - 212 323 323

Bleeding on probing +

Pocket depth (buccal) 322 323 212 - 323 212 212 212 212 212 - 212 323 323

Bleeding on probing +

Tooth mobility 0 0 1 0 0 0 0 0 0 0 0 0

Plaque index: 9.0%; Periodontal inflamed surface area: 26.1 mm2; +: Bleeding on probing.

periodontal treatment, and not after surgical periodontal therapy.
In this patient, 1-year of initial periodontal treatment with full-mouth scaling, root 

planing and tooth brushing instruction were effective for the periodontal condition. 
Thus, we initiated orthodontic treatment for proper anterior guidance and to improve 
crowding. In cases of severe periodontitis in adults, s skeletal anchorage system is 
useful for the retraction of incisors, because it is difficult to obtain suitable molar 
anchorage in patients with periodontitis without proper periodontal support. 
Fukunaga et al[17] reported that skeletal anchorage is useful for the retraction and 
intrusion of upper incisors in cases of maxillary protrusion with severe adult period-
ontitis. Miniplates[18-20] and miniscrews[21-23] are now frequently used to establish 
absolute anchorage for adult orthodontic patients. However, miniscrews have been 
frequently used because surgical invasion is minimal compared to miniplates. Thus, 
we chose miniscrews in this patient with loss of alveolar bone to gain proper 
anchorage. As a result of the orthodontic treatment, the overjet improved and proper 
anterior guidance was achieved. The patient’s periodontal condition improved overall, 
except in both the upper and lower left molars. These results suggested that 
reconstruction of proper anterior guidance by orthodontic treatment is very important 
to disclude the balancing side, which resulting in the improvement of overall clinical 
attachment level especially in patients with generalized periodontitis. However, 
because the improvement in flap surgery and guided tissue regeneration was better at 
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Figure 2 Pre-treatment intraoral photographs. A: Right side view; B: Front view; C: Left side view; D: Incisal view; E: Upper occlusal view; F: Lower occlusal 
view.

Figure 3 Pre-treatment panoramic radiograph.

Figure 4 Pre-treatment full-mouth set of dental radiographs.

the upper and lower left molar sections of this patient, it is clear that periodontal 
surgery is necessary for cases of severe generalized periodontitis.

Recently, dental implants have been widely used to treat patients who lost their 
teeth, and long-term prognosis for implant therapy have been provided[24,25]. 
Although implant restoration is challenging in patients with generalized periodontitis
[26], it is reported that implant loss and surrounding bone loss in patients with 
generalized periodontitis were not significantly larger than that in periodontally 
healthy patients or patients with chronic periodontitis[27]. For patients with 
generalized periodontitis, implant treatment should be recommended in patients who 
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Figure 5 Pre-treatment cephalometric radiograph.

Figure 6 Dental radiographs of the upper and lower left molars after orthodontic treatment. A: Upper left molars; B: Lower left molars.

can receive continuous periodontal therapy. Additionally, in the present case, a dental 
implant in the upper left canine legion survived without any clinical symptoms such 
as peri-implantitis by continuous supportive periodontal therapy. Thus, healthy 
periodontal tissue and occlusal reconstruction for patients with generalized period-
ontitis can be achieved by periodontal, orthodontic, and prosthodontic treatment.

CONCLUSION
This case report showed that a comprehensive treatment including periodontal, 
orthodontic, and prosthodontic treatments can be useful in improving occlusal 
function and achieving long-term stability in periodontal tissue for generalized period-
ontitis.
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Figure 7 Post-treatment facial photographs. A: Lateral view; B: Front view.

Figure 8 Post-treatment intraoral photographs. A: Right side view; B: Front view; C: Left side view; D: Incisal view; E: Upper occlusal view; F: Lower 
occlusal view.

Figure 9 Post-treatment panoramic radiograph.
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Figure 10  Post-treatment cephalometric radiograph.

Figure 11  Cephalometric superimposition (pre-treatment and post-treatment). S-N(S): Superimposition for sella-nasion at sella; NF(ANS): 
Superimposition for nasal floor at anterior nasal spine; MP(Me): Superimposition for mandibular plane at menton.
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Figure 12  Dental radiographs of the upper and lower left molars after periodontal surgery. A: Upper left molars; B: Lower left molars.

Figure 13  Intraoral photographs after 10 yr of retention. A: Right side view; B: Front view; C: Left side view; D: Incisal view; E: Upper occlusal view; F: 
Lower occlusal view.
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