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There is a plethora of studies reporting successful long-term
retention of periodontally compromised teeth. However, such
teeth are more likely to be extracted during active therapy than
during supportive periodontal therapy. With the vastly growing
dental implant market, the inclination to extract periodontally
compromised teeth has become more pronounced. In this nar-
rative review, relevant literature along with suggested guide-
lines for dental partitioners are presented, as well as four cases,
in which teeth with compromised periodontal prognosis were
successfully managed, with follow-ups of up to 36 years. Con-
clusion: Preserving periodontally compromised teeth should

be highly considered, especially because they tend to outlast
dental practitioners’ expectations as well as the implant alter-
natives. The decision to replace periodontally compromised
teeth with implants should be taken with caution as there is
increased evidence that the success rates of implants in treated
periodontal disease patients are lower than in patients without
the history of periodontitis. Furthermore, there are signifi-
cantly lower overall costs of treating and maintaining stage IlI
and IV periodontitis-affected teeth with periodontal regenera-
tion than placing and maintaining implants in the long term.
(Quintessence Int 2025;56:178-185; doi: 10.3290/}.qi.b6046543)
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An estimated 42% of Americans over 30 years old suffer from
periodontitis, with 37.1% of the teeth having at least 3 mm or
more of attachment loss.! Globally, the severe form of the dis-
ease has a prevalence of 11%.! The diagnosis of stage llI-IV
periodontitis involves attachment loss = 5 mm, furcation class
Ilor Ill, probing depth = 6 mm, and bone loss extending to and
beyond the middle third of the root.2 Diagnosis of grade C peri-
odontitis involves a higher disease progression rate than nor-
mal.2In a university setting, Ravida et al? found that teeth with
stage IV or grade C periodontitis had a higher periodontal re-
lated risk of being lost over a 12-year follow-up span when
compared to teeth with stage | or grade A periodontitis. Thus, it
is safe to assume that teeth with severe periodontitis have a
higher chance of being lost compared to teeth affected with
mild periodontitis. However, there tends to be a higher rate of
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teeth deemed for extraction due to periodontal disease during
active periodontal therapy vs teeth lost during supportive peri-
odontal therapy.* For example, Tonetti et al® reported that 54%
of patients had teeth extracted during active periodontal ther-
apy vs 8.8% patients who lost teeth during supportive peri-
odontal therapy over a span of 5.6 years. Other studies reported
rates of tooth loss after active periodontal therapy as low as
0.01 to 0.17 teeth per patient per year for up to 15 years,
demonstrating a high predictability of maintaining periodon-
tally treated teeth.58

Numerous studies also reported the successful long-term
retention of periodontally compromised teeth.’12 From the
classic literature, Hirschfeld and Wasserman’s long-term study
of 600 periodontally treated patients, only 31% of the question-
able teeth were extracted during maintenance.!! In addition,
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McGuire and Nunn?? followed 100 periodontally maintained
patients for 5 years, and reported a 50% accuracy of the initial
prognosis of teeth when the teeth with “good” prognosis were
excluded. Thus, preserving periodontally compromised teeth
should be highly considered, especially because they tend to
outlast dental practitioners’ expectations as well as the im-
plant alternatives.®14

Some clinicians tend to rush to extraction of periodontally
compromised teeth because they are concerned that they
might lose more bone, making it difficult for future implant
placement, or that the tooth is not strong enough to be part of
a prosthesis.>1> However, it has been reported that retaining
periodontally hopeless teeth has no detrimental effect on the
bone level of the adjacent teeth that underwent periodontal
surgery,®-18 and in some cases there could be radiographic
bone gain postoperatively.l” Moreover, extracting periodon-
tally compromised teeth will not solve patient’s host response
to periodontal disease, hence there is still a significant risk fac-
tor of developing peri-implantitis!>1°2! and increased mar-
ginal bone loss.6:22-25

In the present narrative review, relevant literature along
with the recommended approach for dental practitioners are
presented, as well as four cases, in which teeth with compro-
mised periodontal prognosis were successfully managed, with
follow-ups of up to 36 years.

Method and materials

A search was conducted on Pubmed/MEDLINE using the fol-
lowing terms: (((aggressive periodontitisilMeSH Terms]) OR
(chronic periodontitisfMeSH Terms])) AND (saving hopeless
teeth[Title/Abstract]) OR (maintaining hopeless teeth([Title/
Abstract]) OR (periodontally compromised teeth[Title/Ab-
stract]) OR (periodontally hopeless teeth[Title/Abstract]) OR
(dental prognosis [Title/Abstract]) OR (periodontal prognosis
[Title/Abstract]) OR (longevity of periodontally hopeless teeth
[Title/Abstract]) OR (teeth survival rates [Title/Abstract])). The
inclusion criteria of the search were studies written in English,
published from 1980 until October 2024; and covering the
topic of maintaining hopeless periodontally compromised
teeth. The abstracts and full texts of the articles were assessed
by two of the authors (DS and AA). All studies that did not meet
the inclusion criteria were excluded. Any dispute between the
two reviewers in selecting articles was resolved by the third
reviewer (LL) until a consensus was reached. The search was
further extended by searching the references from the articles
chosen in this review.
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Case reports
Case 1

A 20-year-old African American woman presented with severe
bone loss on her mandibular right lateral incisor and the man-
dibular left first molar. She was healthy without any underlying
medical conditions. The patient was diagnosed with stage Ill,
grade C periodontitis (molar-incisor pattern). The mandibular
right lateral incisor presented with 9 mm probing depth, 85%
bone loss, vertical bony defect on its mesial aspect, and ques-
tionable periodontal prognosis (Figla). The mandibular left
first molar presented with 9 mm probing depth, 50% bone loss,
vertical bony defect on its mesial and distal aspect, grade Il lin-
gual furcation, and questionable periodontal prognosis
(Fig1b). Nonsurgical periodontal therapy was delivered based
on the principles of cause-related therapy.26-3 The patient was
specifically informed regarding the etiology of her periodontal
disease and dental plaque, and received continuous home care
therapy instructions on gingival line toothbrushing, flossing,
and interproximal rubber tipping. Scaling and root planing was
performed as well as occlusal adjustments. The residual peri-
odontal defect on both teeth was treated with periodontal re-
generative therapy. Human freeze-dried bone allograft along
with recombinant human platelet derived growth factor-BB
was used to repair the vertical bony defect on both teeth and
furcation involvement on the mandibular left first molar.3%:32
The patient received periodontal maintenance therapy every 3
months with continuous home care therapy. At the 12-year
periodontal recall, a significant resolution of the vertical defect
remained with periodontal probing depth of 3 to 4 mm for both
teeth (Figlcand 1d). The mandibular left first molar had grade
| furcation involvement. The periodontal prognosis of both
teeth was fair.

Case 2

A 44-year-old Caucasian woman presented with severe bone
loss on her mandibular left central incisor. Her medical history
revealed well controlled hypertension for which she takes spi-
ronolactone. Periodontally, the patient was diagnosed with
generalized stage I, grade C periodontitis. The mandibular left
central incisor presented with 7 to 9 mm probing depth, 90%
bone loss, vertical bony defect on its mesial and distal aspect,
grade Il mobility, and questionable to hopeless periodontal
prognosis (Fig2a). Nonsurgical periodontal therapy was deliv-
ered based on the principles of cause-related therapy similar to
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the protocols that were described in Case 1. Following the com-
pletion of nonsurgical periodontal therapy and occlusal adjust-
ments at periodontal reevaluation, a significant reduction in
periodontal probing depth was noted (4 to 5 mm). The patient
received periodontal maintenance therapy every 3 months
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Figlatod Case 1. Initial presentation
(a): A vertical bony defect was noted on
the mesial aspect of the mandibular right
lateral incisor. Initial presentation (b):

A vertical bony defect was noted on the
mesial and the distal aspects of the
mandibular left first molar. Also, a radiolu-
cency was noted at the furcation area.
Follow-up at 12 years (c): Radiographic
bone fill was noted on the mesial aspect
of the mandibular right lateral incisor,
suggesting potential periodontal regener-
ation. Follow-up at 12 years (d): Radio-
graphic bone fill was noted on the mesial
and the distal aspects of the mandibular
left first molar and the furcation area,
suggesting potential periodontal
regeneration.

with continuous home care therapy. At the 4-year periodontal
recall, a complete resolution of the vertical defect was noted
with periodontal probing depth of 2 to 3 mm and grade two
mobility (Fig2b). The periodontal prognosis of the mandibular
right lateral incisor was poor to fair.

Fig2aand b Case 2. Initial presentation (a): 90% alveolar bone loss
along with vertical defects on the mesial and distal aspects of the
mandibular left lateral incisor and heavy calculus were noted.
Follow-up at 4 years (b): Resolution of the vertical bony defect was
noted on the mesial and the distal aspects of the mandibular left
lateral incisor. Radiographic bone fill suggests potential periodontal
regeneration.
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Fig3atod Case 3. Initial
presentation (a): 90% al-
veolar bone loss with a
vertical defect on the dis-
tal aspect of the maxillary
right second premolar
was noted. Follow-up at
11 years (b): Periapical ra-
diolucency was noted on
the maxillary right second
premolar suggesting po-
tential endodontic lesion.
The vertical bone loss on
the distal aspect was per-
sistent. Follow-up at 28
years (c): A resolution of
the periapical radiolu-
cency was noted following
the endodontic therapy.
Despite the severity of the
bone loss, the alveolar
crestal bone level ap-
peared stable without
progression of bone loss.
Interdental splinting was
delivered to further stabi-
lize the tooth. Follow-up
at 36 years (d): Despite the
severity of the bone loss,
the alveolar crestal bone
level appeared stable
without progression of
bone loss.

Case 3

A 35-year-old Caucasian man presented with severe bone loss on
his maxillary right second premolar. He was healthy without any
underlying noncommutable disease. He was a pipe smoker. Peri-
odontally, the patient was diagnosed with localized stage Ill, grade
C periodontitis. The maxillary right second premolar presented
with 7 mm probing depth, 90% bone loss, vertical bony defect on
its distal aspect, grade Il mobility, and questionable periodontal
prognosis (Fig3a). The patient received nonsurgical periodontal
therapy, an open flap debridement surgery, endodontic therapy,
and an interdental splint on his maxillary right second premolar
throughout the years (Fig3b to d). During the next 36 years, peri-
odontal maintenance therapy was delivered every 3 months. The
periodontal prognosis of the tooth remains as questionable as at
the 36-year follow-up, with probing depths of 4 to 5 mm.

Case 4

A 64-year-old Caucasian woman presented with severe bone loss
on her mandibular right second molar. She was healthy without
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any underlying noncommutable disease. Periodontally, the pa-
tient was diagnosed with localized stage Ill, grade B periodonti-
tis. The mandibular right second molar presented with 14 mm
probing depth, 95% bone loss, vertical bony defect on its mesial
aspect, grade | mobility, and hopeless periodontal prognosis
(Fig4a). Nonsurgical periodontal therapy was delivered based on
the principles of cause-related therapy, similar to the protocols
that were described in Case 1. Following the completion of non-
surgical periodontal therapy including occlusal adjustments, the
residual periodontal and alveolar defect was treated with la-
ser-assisted periodontal regenerative therapy.33-3> The patient
received periodontal maintenance therapy every 3 months with
continuous home care therapy. At the 1-year periodontal recall,
asignificant reduction in the vertical defect was noted, with peri-
odontal probing depths of 5 to 6 mm (Fig4b). The periodontal
prognosis of the mandibular second molar was fair.

Discussion

The role of periodontal prognosis is to help determine which
teeth are at risk of being lost due to periodontal disease. To
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date, there is no unified validated prognosis system that is
proven to be accurate in the long term.3¢ Alternatively, dynamic
and reoccurring reevaluations have been proposed during mul-
tiple time points as a more patient-customized approach to
assessing periodontal prognosis.3® It has been suggested, after
completion of cause-related therapy including oral hygiene in-
structions, scaling, and root planing, extraction of nonrestor-
able or vertically fractured teeth, and caries control, that a re-
evaluation should be done aswell as oral hygiene reinforcement.
Dental practitioners are urged not to be tempted to extract peri-
odontally compromised but restorable teeth at this early stage
as such teeth could potentially have an improved prognosis
with or without surgical intervention. After the periodontium
and plaque control have been stabilized, rehabilitation of miss-
ing teeth can be initiated, as well as periodontal surgical inter-
vention if needed. Teeth that are experiencing progressive
bone loss and or cannot be properly maintained could be con-
sidered for extraction. Another reevaluation is recommended
after surgical intervention has been completed. At this stage,
based on the patient’s compliance, the frequency of the recall
visits can be established, unmaintainable teeth can be ex-
tracted, and dental implants can be planned if needed.
Previous studies demonstrated an association between
smoking, bruxism, noncompliance, and tooth loss due to peri-
odontal disease. Although bruxism has a controversial role in
periodontal disease progression, a study by Martinez-Canut et
al3” found bruxism was significantly associated with losing a
periodontally compromised tooth. Other studies found that
bruxism doubled the rate of losing a tooth.383° Furthermore,
the presence of smoking was reported to increase vertical de-
fects’ occurrence by three times, and a sixfold increase when
there was smoking and bruxism combined.3” In addition, er-
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Fig4aandb Case4. Ini-
tial presentation (a): 95%
alveolar bone loss with a
vertical bony defect were
noted on the mesial aspect
of the mandibular right
second molar. Follow-up
at 1 year (b): A resolution
of vertical bony defect was
noted on the mesial aspect
of the mandibular right
second molar. Radio-
graphic bone fill was
noted, suggesting potential
periodontal regeneration.

ratic compliance with supportive periodontal therapy also
poses a significantly higher risk of losing teeth than in compli-
ant patients.*® Compliant patients have a 30% lower chance of
losing molars and 50% lower chance of losing alveolar bone in
nonmolar teeth than when compared to noncompliant pa-
tients.*1 In addition, noncompliance poses a risk for implant
failure and development of peri-implantitis as well.4243

A $13 billion market for dental implants globally was pre-
dicted by 2023.444> With a reported survival rates of 95.2% for
implant-supported single crowns at 10 years,* implants are an
attractive treatment option. Extracting periodontally compro-
mised teeth and replacing them with dental implants versus
maintaining the teeth has been a long-term dilemma.14:19.47,48
There is increased evidence that the success rates of implants
in treated periodontal disease patients is lower than in patients
without a history of periodontitis.2%4? Furthermore, Guarnieri
et al® demonstrated a higher implant failure rate (0.4 implants
per patient per year) than natural teeth failure rate (0.07 teeth
per patient per year) in patients with treated periodontal dis-
ease over 10 years, similar to other studies.2%2

The ultimate decision to extract periodontally compromised
teeth is multifactorial. Among the factors to consider are the pa-
tient’s systemic conditions, tooth-related factors, history of re-
current periodontal abscesses, restorability, clinician’s experi-
ence, patient’s goals, and socioeconomic factors.!519:42,50
Lang-Hua et all® compared treatment planning decisions of den-
tal practitioners with and without postgraduate qualification in
implant dentistry. They found that the clinicians without post-
graduate qualifications in implant dentistry were more inclined
to extract periodontally compromised teeth, while the more
qualified ones were conservative with treatment planning.1?
Furthermore, arandomized controlled clinical trial reported sig-
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Periodontally
compromised tooth
(teeth)

Unrestorable or vertical

fracture

Clinician has experience

Refer to a periodontist to

with management of such
teeth

Initiate cause-related
therapy: address
applicable etiologic and
contributing factors

Contributing factors:
Endodontic issues, occlusal
trauma, splinting
Smoking cessation, medical
consultations for relevant
systemic conditions

Etiologic factors: Plaque
(home care therapy
instructions and scaling and
root planing)

Reevaluation: Periodontal
charting, review home care

perform cause-related
therapy , reevaluation,
and additional periodontal
treatment if needed

Refer to a periodontist for
phase |l therapy

Progressive uncontrolled
bone loss, persistent
periodontal abscess,
development of deep

caries or fracture

therapy

Optimal oral hygiene,

improved plaque control with vertical bony defect

Yes Presence of probing > 5 mm  Jls]

Updated periodontal
charting and appropriate
radiographs

Periodontal
maintenance & follow-up

Fig5 Recommended approach for dental practitioners on management of periodontally compromised teeth.

nificantly lower overall costs of treating stage Ill to IV periodon-
titis—affected teeth with periodontal regeneration in deep intra-
bony defects extending to the apical portion vs extracting them
and replacing them with implants or fixed partial dentures over
a 10-year period.>® They also reported no statistically significant
differences in the complication-free survival rates between
groups.® Similarly, a recent systematic review has reported
lower costs to treat and maintain periodontally compromised
teeth compared to placing and maintaining dental implants.>!

Recommended approach for treating
periodontally compromised teeth

From the aforementioned studies, it is first recommended to
understand the patient’s dental expectations and desires, as
well as to review systemic factors and local factors that are con-
tributing to the condition. Cause-related therapy will consist of
targeting the etiologic and contributing factors, such as home
care instructions, plaque control, scaling and root planing, oc-
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clusal adjustments or splinting, endodontic therapy, smoking
cessation, and obtaining medical consults. Dental practitioners
are urged not to be tempted to extract periodontally compro-
mised but restorable teeth at this early stage as their prognosis
can change dramatically.

Updating the periodontal charting, reassessing, and re-
inforcing home care therapy is recommended at the reevalua-
tion appointment. The frequency of the recall (at least 3
months) will be determined at this appointment depending on
the patient’s compliance. If deep probing depths or intrabony
defects are noted, it is then recommended to refer to a perio-
dontist for phase Il therapy.

At every recall visit, it is recommended to update the peri-
odontal charting, take appropriate radiographs, reassess the
periodontal prognosis, risk for periodontal disease, and re-
inforce home care therapy. If the tooth develops uncontrolled
progressive bone loss, unrestorable caries, unmanageable
fracture, or persistent periodontal abscess, then extraction
can be considered.
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The presented cases demonstrate successful management
and retention of periodontally compromised teeth. Figure5 il-
lustrates a summary of how to manage such teeth. i

Conclusions

The ultimate decision to extract periodontally compromised
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with implants should be taken with caution as there is increased
evidence that the success rates of implants in treated periodon-
tal disease patientsis lower than in patients without a history of

periodontitis. Furthermore, there are reports of significantly

lower overall costs of treating and maintaining stage Ill to IV

periodontitis-affected teeth with periodontal regeneration

teeth is multifactorial. Preserving periodontally compromised

teeth should be highly considered, especially because they tend

Disclosure

to outlast clinicians’ expectations as well as the implant alterna-

tives. The decision to replace periodontally compromised teeth
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