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ARTICLE INFO ABSTRACT

Keywords: Orthodontic treatment can preserve, harm or benefit the periodontal condition.

Pffri?df’{ltitis During orthodontic treatment, patients may be at a greater risk of developing periodontal disease or conditions.
Gingivitis Thus, the treating clinicians should carefully evaluate their patients’ periodontal conditions prior to, during, and
gf:ltilyl;lii‘;e after the completion of orthodontic treatment. This literature review describes the damage situations and the
Complications methods of preventing and repairing them as well as situations in which the orthodontic intervention contributes

to the periodontal status. Recommended protocols for periodontal screening, maintenance and follow-up are pre-
sented as well.

Clinicians should conduct a complete periodontal evaluation prior to initiating orthodontic treatment, help
patients develop an effective home care therapy regimen, ensure the absence of periodontal disease and or muco-
gingival deformities and conditions that may worsen during orthodontic treatment, and determine the appropri-
ate recall maintenance program for the patient. During the active orthodontic phase, patients’ periodontal
conditions should be carefully monitored, compared to their baseline clinical and radiographic measurements,
and treated if necessary. Patients’ compliance with the suggested home oral care should be carefully evaluated
and reinforced. If necessary, the orthodontic treatment may need to be stopped temporarily until patients’ home

oral care improves.

Periodontal disease

During orthodontic treatment, patients may exhibit an elevated risk
of periodontal complications' >, These particularly include periodontal
disease.” The presence of orthodontic devices and attachments makes it
difficult for patients to remove dental plaque effectively, which may ele-
vate their risk for developing or re-developing periodontal diseases. >°
The presence of orthodontic attachments and devices were associated
with a microbial shift towards having periodontal pathogens.” °
According to a systematic review by Bollen et al ', orthodontic treat-
ment was associated with 0.13mm alveolar bone loss and 0.23mm of
increased periodontal pocket depths when compared to no treatment.
Therefore, clinicians should conduct a complete periodontal evaluation
prior to initiating orthodontic treatment. Any active periodontal disease
should be treated first, and a sound preventive regimen be established.
12:13 The principles of cause-related therapy should be utilized.'* '° The
preventive regimen includes frequent supportive periodontal therapy,
home care therapy and continuous patient education on the etiology of
periodontal disease and associated risk factors. The adequate interval
for supportive periodontal therapy should be determined and modified

based on the patients’ risk for periodontal disease. The intervals may
vary from 2 to 6 months. 7 Risk factors include history of periodontal
disease, certain non-communicable underlying medical conditions (i.e.
diabetes mellitus), smoking habits, and the level of home oral care. 17,18
Furthermore, patients should be informed regarding the potential risk of
developing periodontal disease during active orthodontic treatment.

During active orthodontic treatment, periodontal examination
should be continuously updated and compared to the baseline. If neces-
sary, the orthodontic treatment may need to be stopped temporarily
until patients” home oral care improve and periodontal condition stabi-
lize again. If there is any infrabony defect with persistent periodontal
disease, a periodontal regenerative therapy can, in some cases, be deliv-
ered during active orthodontic treatment. Periodontal regenerative out-
come, as measured by clinical attachment gain, probing depth
reduction, and the percentage of bone fill, improved when orthodontic
treatment was delivered simultaneously or shortly after periodontal
regenerative therapy, under ultimate plaque control.'®*°

The level of home care should also be assessed continuously, if neces-
sary, using plaque disclosing solutions. Interdental brushes along with
electronic toothbrush may be utilized (Fig. 1).'° In a randomized

* Corresponding author at: Monadnock Perio & Implant Center, 819 Court street, Unit A, Keene, NH 03431, USA.

E-mail address: tkwon3@gmail.com (T.H. Kwon).

https://doi.org/10.1053/j.s0d0.2024.01.011

1073-8746/© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)


http://crossmark.crossref.org/dialog/?doi=10.1053/j.sodo.2024.01.011&domain=pdf
mailto:tkwon3@gmail.com
https://doi.org/10.1053/j.sodo.2024.01.011
https://doi.org/10.1053/j.sodo.2024.01.011
http://www.ScienceDirect.com

T.H. Kwon et al.

81

Seminars in Orthodontics 30 (2024) 80—88

Fig. 1. Management of periodontal disease during orthodontic treat-
ment.

(a) During orthodontic treatment, maintaining an adequate plaque
control may be difficult especially for adolescent patients who have
not developed effective home care yet. They often exhibit generalized
marginal gingival erythema, edema, and gingival overgrowth, which
are associated with moderate to heavy plaque deposits.

(b) With thorough continuous reinforcement on home care therapy
and regular supportive periodontal therapy, patients can maintain
health periodontium without any signs of inflammation during the
orthodontic treatment.

Fig. 2. Gingival hyperplasia during orthodontic treatment.

(a) The patient presented to the office for gingival overgrowth immedi-
ately following the completion of orthodontic treatment. Hyperplasia
in gingiva, generalized marginal gingival erythema, and moderate
deposits of residual dental plaque were noted. The gingival tissue
appeared fibrotic, suggesting the presence of chronic inflammation
during the orthodontic treatment.

(b) Following the completion of the four-week home care therapy
including gingival line toothbrushing, flossing and interproximal rub-
ber tipping, a significant reduction in gingival hyperplasia, marginal
gingival erythema, and the amount of the residual dental plaque were
noted. The hyperplasia was resolved only partially potentially due to
the fibrotic nature of the gingival tissue. The patient was recom-
mended to have non-surgical periodontal therapy (i.e. dental prophy-
laxis), periodontal re-evaluation and potential gingivectomy if deemed
necessary. Preferably, non-surgical periodontal therapy (home care
therapy and dental prophylaxis) should be delivered prior to and dur-
ing the active orthodontic treatment to prevent the chronic inflamma-
tion as well as development of fibrotic tissue. This would eliminate or
minimize the chance of needing more invasive procedures such as gin-
givectomy.
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controlled study by Biavati et al., a lower plaque index and gingival
index were associated with using oscillating — rotating electric tooth-
brush compared to the manual toothbrush in subjects undergoing a fixed
orthodontic treatment. *° Similarly, when evaluating a total of forty sub-
jects undergoing fixed orthodontic treatment, lower gingival index,
lower plaque index and lower bleeding on probing were observed in sub-
jects using the oscillating-rotating electric toothbrush, compared to the
manual toothbrush during 18 months after the orthodontic appliances
were placed. *' Furthermore, a randomized controlled study on thirty
adolescents undergoing a fixed orthodontic treatment, the use of chlor-
hexidine mouth rinse twice a day significantly lowered the plaque index
and gingival index compared to those of the placebo mouth rinse group.
22 Thus, the adjunctive use of chlorhexidine (0.12—0.2 %) with the regu-
lar home care therapy can be considered for patients who are at risk of
developing periodontal diseases for a limited time if necessary. The
orthodontic treatment may be temporarily or permanently stopped if a
patient is not compliant with the suggested preventive regimen.

Gingival hyperplasia

As a result of developing periodontal inflammation, patients may
exhibit gingival hyperplasia or gingival overgrowth “** (Fig. 2). Clini-
cians should understand its etiologic factor, dental plaque. Thus, clini-
cians should treat the gingival hyperplasia based on the principles of
cause-related therapy, like periodontal disease'* '®2*. Non-surgical
therapy including home care therapy and mechanical debridement
should be considered first, after which periodontal surgical therapy can
be delivered if necessary (i.e. gingivectomy). To prevent the recurrence
of gingival hyperplasia, clinicians should specifically educate the
patients about the importance of home oral care to remove dental pla-
que, the primary etiologic factor. This can prevent unnecessary surgical
interventions.

Mucogingival deformity

During orthodontic treatment, patients may have an increased risk of
developing a mucogingival deformity®® (Fig. 3). This is particularly
more common if any buccal movement of teeth is planned
orthodontically®?°, Thus, prior to initiating orthodontic treatment, a
careful mucogingival evaluation should be performed as a part of a com-
prehensive periodontal evaluation. The mucogingival evaluation should
include measuring the width of attached gingiva, the amount of gingival
recession, any high frenal attachment etc. If necessary, mucogingival
therapy (i.e. gingival graft) should be performed prior to initiating
orthodontic treatment. During the active orthodontic treatment, muco-
gingival conditions should be continuously monitored for any worsening
or progression. If there is any worsening or progression of the mucogin-
gival conditions, mucogingival therapy may be necessary during the
orthodontic treatment. In comparison, if the orthodontic correction of
the roots toward the center of alveolar envelope is planned, the existing
mucogingival deformity may improve with orthodontic treatment.
When evaluating twelve adult patients with a mandibular incisor pre-
senting with gingival recession and with root positioned outside the
alveolar bone housing, the recession depth and the width decreased by
23 % and 38 % respectively by moving teeth towards the center of the
alveolar envelope orthodontically.>” Thus, for a patient presenting with
a labially displaced tooth and a corresponding mucogingival deformity,
an orthodontic evaluation and therapy may be considered as the first
treatment option as opposed to periodontal mucogingival therapy.

High frenal attachment

During orthodontic treatment, a high frenal attachment may inter-
fere with removing dental plaque effectively around the involved area
28, The patient may experience difficulty using a toothbrush near the
marginal gingiva due to a limited room which is restricted by the
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(b)

Fig. 3. Development of mucogingival deformity during orthodontic treatment.

(1) Initial; Prior to starting orthodontic treatment to resolve crowding, the
mandibular incisors appeared to have minimally attached gingiva, thin gingival
phenotype, and gingival recession. Although the patient was recommended to
have pre-orthodontic gingival graft, the patient declined the treatment due to
her medical condition at the time of the orthodontic treatment (i.e. pregnancy).

(2) Post-orthodontic treatment; A worsening of the mucogingival deformity
on the mandibular incisors was noted after completing the orthodontic treat-
ment. An increase in gingival recession, a further thinning of the gingival thick-
ness, and a decrease in the width of attached gingiva were noted.

presence of orthodontic attachments and the high frenum. This may
result in a pronounced deposit of residual dental plaque, which may ini-
tiate the localized periodontal inflammation and disease. Although it is
controversial, high frenal attachment may further increase the risk of
developing mucogingival deformity due to its pulling effect.?>>° Ortho-
dontically, high frenal attachment may make it difficult to reduce the
inherent diastema, especially between the maxillary central incisors **-*"

Thus, the treating clinicians should carefully examine their patients
when planning orthodontic treatment and decide if any frenal detach-
ment or frenectomy will benefit their patients (Fig. 4).
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Fig. 4. Management of high frenal attachment during orthodontic treatment.

The presence of high frenal attachment and orthodontic attachments make it difficult for a patient to perform an adequate toothbrushing.
(1) The patient presented with a high frenal attachment between the maxillary central incisors. The patient reported difficulty in performing toothbrushing due to a

limited room.
(2) Frenectomy was delivered uneventfully.
(3) At 4 weeks follow up, a significant apical detachment of the frenum was noted.

(4) A significant gain in a room to adapt toothbrush was noted. The patient reported the ease of performing toothbrushing around the gingival margin.

Root resorption

During orthodontic treatment, patients may undergo external root
resorption of teeth making their roots shorter “> (Fig. 5). The incidence
of mild resorption has been reported to range from 98.1 % to 2.9 % for
severe resorption **° The resulting teeth may exhibit excessive mobility
during active orthodontic treatment and their long-term periodontal
prognosis may be compromised. Thus, during active orthodontic treat-
ment, radiographic evaluation should include examining the conditions
of the roots especially if patients have risk factors for root resorption.
These risk factors include, but not limited to, familial history of root
resorption, extended duration of active orthodontic treatment, tooth
extraction, and history of trauma “>*, If root resorptive process is identi-
fied, the treating clinician should inform the patient, discuss the poten-
tial risks, and stop active orthodontic movement for at least 2—3 months
and up to 6 months in order for healing to occur®>> . Following the com-
pletion of orthodontic treatment, teeth with root resorption should be
strictly maintained to prevent any periodontal disease. Teeth with short-
ened roots do not have a higher risk of morbidity as long as a healthy
periodontium is present®. Thus, treating clinicians should devise a
sound preventive regiment including regular monitoring of the involved
teeth, home care therapy, regular supportive periodontal therapy, and
occlusal therapy (i.e. intraoral or extracoronal splinting, occlusal guard
therapy, or occlusal equilibration therapy to remove any fremitus or pre-
mature contacts).
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Orthodontics and dental implants

During active orthodontic treatment, bone grafting for future implant
therapy might be performed. The outcome of guided bone regeneration
may improve based on the principles of regional acceleratory phenome-
non when the regenerative therapy is performed simultaneously with
orthodontic treatment. *>*° Biologically, osteoblasts and osteoclasts
which are already at the site during orthodontic treatment can be uti-
lized to facilitate the resorption of the bone graft particles and their
replacement with autogenous bone. This can be applied in an orthodon-
tic patient who needs hard tissue augmentation for future implant ther-
apy. For example, an adolescent orthodontic patient, who is
congenitally missing an incisor often presents with an atrophic alveolar
ridge. During orthodontic treatment, the atrophic alveolar ridge can be
augmented successfully, utilizing the regionally accelerated phenome-
non. Near the completion of the orthodontic treatment, the hard tissue
healing would be also completed, allowing the patient to proceed with
implant treatment without any delay. The same can be applied to an
adult patient who requires dental implant to restore an atrophic edentu-
lous site in conjunction with orthodontic treatment (Fig. 6).

If necessary, a permanent implant fixture can be used to improve
the outcome of orthodontic treatment. For example, favorable bio-
mechanics for uprighting an adjacent tooth can be achieved by using
an osseointegrated implant complex as an orthodontic anchorage
(Fig. 7).%”
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Utilization of orthodontic treatment instead of prosthetic
treatment

In some cases, clinicians should consider orthodontic treatment as an
alternative option for replacing a potentially missing tooth (Fig. 8). For
example, instead of replacing a hopeless mandibular incisor with an
implant, if the patient presents with mandibular incisor crowding, clini-
cians should consider orthodontically consolidate the space following
the extraction of such tooth instead of replacing it with a dental implant.
This option would allow patients to avoid more invasive implant therapy
and to resolve crowding which may have contributed to the condition of
the tooth (i.e. caries or periodontal disease due to the difficulty of per-
forming home care).

When extraction of a tooth is necessary prior to initiating orthodontic
treatment, especially in young patients (i.e. extraction of a premolar),
clinicians may consider an auto-transplantation of the extracted tooth in
the site with congenitally missing permanent tooth. This can be a conser-
vative option to replace a missing tooth for young patients with growing
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Fig. 5. Development of root resorption during orthodontic treatment.
During orthodontic treatment, teeth may undergo external root resorp-
tion process, making their roots shorter.

(1) Prior to orthodontic treatment. Normal root anatomy was noted
without any evidence of external root resorption.

(2) During active orthodontic treatment

Generalized mild to moderate external root resorption were noted,
which were more pronounced in the maxillary and mandibular ante-
rior sextants.

(3) After the completion of orthodontic treatment of 4 years
Generalized moderate to severe external root resorption were noted.
The patient presented to the office for periodontal evaluation due to
severe mobility and external root resorption. A conservative treatment
plan involving frequent supportive periodontal therapy, occlusal
guard, and home care therapy was devised to prevent the development
of periodontal disease on teeth with significantly shortened roots.

jaw bones where the alternative options are not viable yet (i.e. fixed par-
tial denture or dental implants). *®

Recommended protocols

A close communication between the orthodontist and the peri-
odontist is indispensable to improve the orthodontic and subse-
quently restorative outcomes while minimizing the risk of
developing periodontal complications. To facilitate the communica-
tion between the providers, the recommended protocols for peri-
odontal screening, maintenance and follow-up are presented in
Table 1. These protocols can be used as checklists prior to, during
and after the completion of orthodontic treatment. It is important to
note that these protocols may vary for individual patients depending
on age, medical and dental history; clinician discretion is warranted
for each case individually.
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Fig. 6. Guided bone regeneration during the active orthodontic phase based on the concept of regionally accelerated phenomenon.

A sixty-two-year-old female presented for implant therapy to replace a missing right maxillary central incisor. Upon clinical and radiographic evaluation, a severe hori-
zontal alveolar ridge atrophy was noted, indicating a need for guided bone regeneration. To maximize the outcome, guided bone regeneration was planned during the
active orthodontic treatment based on the principles of regional acceleratory phenomenon.

(1) Pre-operative condition: buccal view. A significant horizontal ridge deficiency was noted on the edentulous maxillary right central incisor site.

(2) Pre-operative condition: Occlusal view. A significant horizontal ridge deficiency was noted on the edentulous maxillary right central incisor site with the pro-
nounced concave buccal soft tissue contour.

(3) A cone beam computed tomography was used to simulate the placement of a dental implant. A significant amount of horizontal alveolar bone graft appeared neces-
sary to place an implant fixture. To utilize the regional accelerated phenomenon, guided bone regeneration was planned shortly after starting orthodontic treatment.
(4) Post-surgical cone-beam computed tomography with implant placement simulation revealed a significant increase in the alveolar bone width.

(5) Upon elevating the soft tissue flaps, a wide alveolar ridge was noted, confirming the successful outcome of guided bone regeneration.

(7) Pre-operative condition: buccal view. A significant horizontal ridge gain was noted on the edentulous maxillary right central incisor site with acceptable soft tissue
esthetics.

(8) Post-operative condition: buccal view. A significant horizontal ridge gain was noted on the edentulous maxillary right central incisor site with the pronounced con-
vex buccal soft tissue contour.

(9) Final restoration; buccal view. Acceptable soft tissue esthetics was achieved with complete resolution of the buccal ridge deficiency at the maxillary right central
incisor edentulous site.

(10) Final restoration; intraoral radiograph. Acceptable alveolar bone support was noted around the implant fixture.
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Fig. 7. Regaining the collapsed restorative space by using a dental implant and orthodontic separator to upright the adjacent molar (intraoral radiographs courtesy of
Dr. Howard Yen).

(1) Pre-operative condition. Implant therapy was planned to replace a missing maxillary left first molar.

(2) Implant placement. A bone level implant fixture was successfully placed.

(3) During the osseointegration of the implant, a significant mesial tilting of the maxillary left second molar was noted, reducing the mesial-distal restorative space for
the maxillary left first molar site.

(4) A provisional restoration was fabricated using a titanium temporary abutment and composite resin. An orthodontic separator was placed in the interproximal space
between the maxillary left first and second molars.

(4) At 2 week follow-up after placing the provisional restoration with an orthodontic separator, approximately 1mm distalization of the maxillary left second molar was
noted. The provisional restoration was modified by adding flowable composite resin to the distal surface and an orthodontic separator was placed to further distalize
the second molar. The modification process with an insertion of a new orthodontic separator was repeated at 4 weeks and 8 weeks.

(5) At 10 weeks follow up, a total of 4mm gain in the mesial-distal space was noted at the maxillary left first molar site, making a total of 11mm available for a final res-
toration.

Fig. 8. Utilization of orthodontic treatment to replace a missing mandibular incisor.

(1) Pre-operative intraoral radiograph; A seventy-three-year-old female presented to the clinic for evaluation of potential dental implant to replace a mandibular left
lateral incisor with a large distal caries. The patient reported difficulty in performing routine home care due to moderate crowding, which might have resulted in devel-
oping caries. Replacing the tooth with a dental implant would still make it difficult for the patient to remove dental plaque due to the existing crowding. This can initi-
ate localized inflammation, resulting in peri-implant disease or implant failure.

(2) Pre-orthodontic phase. The mandibular left lateral incisor was extracted immediately after the orthodontic treatment was initiated.

(3) During the active orthodontic phase. The consolidation of the resulting edentulous space was noted. The resolution of mandibular incisor crowding was noted,
which makes it easy for the patient to perform effective home care therapy.
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Periodontal considerations prior to, during and after the completion of orthodontic treatment — Recommended protocols*

Prior to initiating active orthodontic treatment

During active orthodontic treatment

After completion of active orthodontic treatment
(i.e. retainer phase)

Comprehensive periodontal evaluation. Obtain a
full periodontal charting as a baseline.

Obtain full mouth series intraoral radiographs as a
baseline in addition to extraoral radiographs.
Explain the increased risk of periodontal disease
during the active orthodontic treatment. Explain the
importance of removing dental plaque effectively
during the active orthodontic treatment to reduce
the risk of developing periodontal disease.

Establish a sound preventive periodontal regimen
with the patient. Ensure the patient develops solid
home care therapy habits.

Treat active periodontal disease.

Evaluate and treat (if indicated) any site that may be
at risk of developing mucogingival deformity.

.

.

.

Continuously monitor periodontal conditions. Update the peri-
odontal charting every 6 months and compare it to the
baseline.

Update intraoral radiographs as necessary and compare them
to the baseline. Bitewing radiographs should be taken every 6-
12 months.

Continuously monitor the compliance with suggested home
care therapy. If necessary, use a plaque disclosing agent to
point out the areas that need improvement.

Provide professional periodontal debridement at 2 to 6 months
interval based on one’s periodontal disease risk.

Provide any periodontal treatment that may benefit from
regionally accelerated phenomenon (i.e. regenerative therapy)
If any implant therapy is necessary, consider completion of sur-
gical phase of the implant therapy to deliver the final restora-
tion(s) simultaneously with the orthodontic retainer phase.
Utilize an osseointegrated implant complex to facilitate ortho-
dontic movement if necessary.

Provide any necessary periodontal regenerative therapy to
improve the outcome.

Examine for root resorption especially for patients with known
risk factors (i.e. familial history of root resorption, extended
duration orthodontic treatment, and history of trauma). If nec-
essary, the orthodontic treatment may need to be prematurely

* Conduct periodontal re-evaluation and compare the
measures to the baseline (clinical and radiographic
evaluation).

¢ Delay measuring mobility until the periodontal

attachment healing is completed following the

recent complication of orthodontic movement.

Re-assess one’s periodontal risk and decide the

appropriate periodontal therapy and maintenance

interval.

stopped.

*protocols may vary for individual patients depending on age, medical and dental history; clinician discretion is warranted for each case individually.

Conclusion

Orthodontic treatment can preserve, harm or benefit the periodontal
condition.

During orthodontic treatment, patients may exhibit an elevated risk
of periodontal complications. Clinicians should conduct a complete peri-
odontal evaluation prior to initiating orthodontic treatment, help
patients develop an effective home care therapy regimen, ensure the
absence of periodontal disease and or mucogingival deformities and con-
ditions that may worsen during orthodontic treatment, and determine
the appropriate recall maintenance program for the patient.

During active orthodontic phase, patients’ periodontal conditions
should be carefully monitored, compared to their baseline clinical and
radiographic measurements, and treated if necessary. Patients’ compli-
ance with the suggested home oral care should be carefully evaluated
and reinforced. If necessary, the orthodontic treatment may need to be
stopped temporarily until patients’ home oral care improves.
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