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Long-Term Onlay Graft Volume
Maintenance in Aggressive
Periodontitis Patients
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Treatment planning in the esthetic zone has classically presented some of

the greatest challenges to the practitioner. The purpose of this article is to
describe a staged, multidisciplinary approach and follow-up to a case of
aggressive periodontitis. Microbial sampling for suspected periodontopathogens
was taken before and after treatment. Qualitative polymerase chain

reaction analysis was done to detect the presence of cytomegalovirus and
Epstein-Barr virus type 1 6 years after active periodontal therapy. A control
computed tomography scan taken 5.5 years postaugmentation showed

stable bone levels and excellent volume maintenance of the transplanted

block graft. (Int J Periodontics Restorative Dent 2011;31:€71-e79.)
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Aggressive periodontitis has mul-
tiple variations in its origin and pres-
entation. Onset can be found at
different life stages with a variable
rate of progression. Treating pa-
tients with aggressive periodontitis
involves multiple tiers of therapy de-
signed to work together to eliminate
the disease or, at least, halt the loss
of attachment. With the damage
done by the disease, a need arises
to restore the dentition keeping
both function and esthetics in mind.
The diagnosis of aggressive
periodontitis is described as a rapid
onset and loss of attachment of the
periodontal apparatus in an other-
wise healthy patient. The localized
form generally presents with a cir-
cumpubertal onset, affecting first
molars and incisors, while atypical
patterns also have been described.
Other factors, such as microbial
sampling results, give additional
information on the specific puta-
tive bacteria responsible for the
progression of the disease. Often,
the bacteria involved are strains of
Aggregatibacter —actinomycetem-
comitans (formerly, Actinobacillus
actinomycetemcomitans).’
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LIEICHE Maxillary probing depths (mm) at baseline,
reevaluation, and 5 years
Tooth no.*
13 12 1 21 22 23
Baseline
Facial 424 558 8127 535 434 534
Palatal 434 535 6,56 535 434 434
Reevaluation
Facial 323 333 3104 323 323 323
Palatal 323 323 333 323 323 323
5 years
Facial 323 323 323 323 323 323
Palatal 323 323 323 323 323 323

Bold numbers denote bleeding on probing.
*FDI tooth-numbering system.

Recent studies have suggest-
ed a coinfection with viruses from
the herpesviridae family. Epstein-
Barr virus type 1 (EBV-1), cytomega-
lovirus (HCMV), and other herpes-
viruses have been found in deep
periodontal pockets of patients
with  aggressive  periodontitis.>*
Herpesvirus-infected  periodontitis
lesions seem to harbor a wide vari-
ety of periodontopathic bacteria,
such as Porphyromonas gingivalis,
Dialister pneumosintes, Prevotella
intermedia, Parvimonas micra (for-
merly, Peptostreptococcus micros),
Tannerella forsythia, enteric rods,
Fusobacterium spp, Campylobacter
rectus, Treponema denticola, Aggre-
gatibacter actinomycetemcomitans,

and even Candida albicans.>>

Periodontal herpesvirus-active
infections may impair local defens-
es, favoring the subgingival over-
growth of these periodontopathic
bacteria. The generalized form af-
fects people under 30 years of age,
although there is no age limit. Pa-
tients with this form present with
generalized interproximal attach-
ment loss affecting at least three
permanent teeth other than the
first molars and incisors. Moreover,
the disease is associated with the
presence of A actinomycetemcomi-
tans and P gingivalis.

Treatment to restore function
and esthetics often requires bone
augmentation procedures as well
as implants. With these treatments,
long-term predictability and mainte-

nance become an important factor.
There seems to be a higher risk for
bacterial recolonization and bone
loss than in healthy and even non-
aggressive periodontitis patients.’-'°

The following case shows a suc-
cessful multidisciplinary approach
in treating a patient diagnosed with
localized aggressive periodontitis in
whom the combination of different
specialties (periodontics, endodon-
tics, orthodontics, and prosthodon-
tics) was required. Moreover, bone
augmentation and implants were
needed to restore the maxillary an-
terior ridge collapse and dentition.
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Clinical case description
and results

A nonsmoking, 38-year-old man
presented to the Advanced Peri-
odontology Program at the Univer-
sity of Southern California, School
of Dentistry, Los Angeles, California,
in 2000 with the chief complaint of
swelling and mobility of one of his
maxillary anterior teeth. The pa-
tient's medical history was unre-
markable. Plaque control was fair to
good (Plaque Index [Pl], 35%; 10 of
28 teeth presented mild presence
of plaque). Clinical examination re-
vealed deep pockets and suppura-
tion from the buccal aspect of the
right central incisor, with negative
percussion, Class Il mobility, and

LEL A Mandibular probing depths (mm) at baseline,
reevaluation, and 5 years
Tooth no.*
43 42 M 31 32 33
Baseline
Facial 53,5 6,4,6 778 6,6,5 554 43,4
Lingual 43,4 6,56 7,57 6,56 554 444
Reevaluation
Facial 433 323 323 323 323 323
Lingual 3,23 323 323 323 323 323
5 years
Facial 323 323 323 323 323 323
Lingual 3,23 323 323 323 323 323

Bold numbers denote bleeding on probing.
*FDI tooth-numbering system.

positive vitality for all anterior teeth.
No restorations or history of trauma
were evident. The patient had se-
vere attachment loss on the mesial
aspect of the maxillary right lateral
incisor with 8-mm pocket depths
(Table 1). The mandibular ante-
rior teeth presented pocket depths
ranging from 4 to 8 mm (Table 2).
Localized moderate attachment loss
was also present interproximally at
the mandibular and maxillary right
Subse-
guent microbial analysis aided in

first and second molars.

the diagnosis of localized aggres-
sive periodontitis (Table 3).

The initial therapy consisted of
oral hygiene instructions, scaling
and root planing, and subgingival
irrigation with povidone-iodine 10%

(Betadine, Purdue Frederick) for 5
minutes.’ therapy
was instituted thereafter (amoxicil-

Antimicrobial

lin 500 mg + metronidazole 250 mg
three times a day for 8 days).
Reevaluation was carried out at
4 weeks, revealing reduced inflam-
mation and persistent deep pockets
(10 mm for the maxillary right cen-
tral incisor, Tables 1 and 2); there
was no suppuration, but bleeding
on probing and significant gingival
recession was noted for the maxil-
lary right incisors (Figs 1 to 3). All
mandibular anterior teeth present-
ed significant pocket depth reduc-
tions, with probings ranging from
3 to 4 mm (Fig 1). Localized 6-mm
pockets at interproximal areas of
the maxillary right first and second
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IELLI K Microbiota (%) present at baseline and 5 years
Baseline 5 years

A actinomycetemcomitans 0.0 0.0
P gingivalis 3.0 0.0
P intermedia 14.7 0.0
T forsythia 6.9 0.0
Campylobacter spp 2.9 1.1
Eubacterium spp 8.8 1.4
Fusobacterium spp 3.9 2.1
P micra 43.1 0.0
Enteric gram-negative rods 0.0 0.0
Yeast 0.0 0.0
D pneumosintes 3.0 0.0

Fig 1 Frontal view after initial therapy.

molars, the distal aspect of the
maxillary right second molar, and
the distal aspect of the mandibular
right second molar were still pres-
ent. Plaque control at this point was
deemed very good (Pl, 14%). Osse-
ous surgery was performed for pos-
terior areas on the maxillary right
and mandibular left sextants. Open
flap debridement was done for the
maxillary right incisor area, revealing

Fig 2 Significant papillary loss was noted
after nonsurgical therapy.

no visible calculus and a facial 12-
mm dehiscence on the central inci-
sor and a 7-mm dehiscence on the
lateral incisor.

To correct the gingival dis-
crepancy and address the patient’s
esthetic concerns, orthodontic ex-
trusion'?3 of the maxillary right
incisors was performed, with the
decision to extract the central in-
cisor at the end of the extrusion

Fig 3 At reevaluation, a 10-mm pocket
depth was still present at the maxillary right
central incisor.

(Fig 4). Before the initiation of
orthodontic treatment, root canal
therapy was done for the central
incisor. The duration of orthodontic
treatment lasted 6 months (8 weeks
of active extrusion and 4 months
of stabilization). Approximately 2
mm of enamoplasty was accom-
plished for the incisal edge of the
to accommodate

lateral incisor

for the 3-mm extrusion. Alveolar
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Fig 5 Autogenous symphysis block for
ridge augmentation at the maxillary right
central incisor site.

bone mapping showed a deficient
buccolingual width at the central
incisor. Therefore, an autogenous
block graft from the symphysis was
performed (Fig 5). A single implant
was placed 4 months later (Fig 6).
At second-stage implant un-
covery, soft tissue augmentation
for the facial aspect of the maxillary
right incisors was accomplished us-
ing a pedicle of connective tissue

Fig 6 Occlusal view of implant placement
4 months after ridge augmentation.

from the palate. The implant was
loaded with a screw-retained pro-
visional restoration at 5 months,
and a definitive restoration was
delivered 3 months thereafter (Fig
7). A nightguard was delivered to
prevent further incisal wear of the
anterior teeth.

The patient was placed on
a regular supportive periodontal
therapy program every 3 months for

Fig 4 (left) Periapical radiograph and (be-
low) clinical photograph at the completion
of orthodontic extrusion.

Fig 7 Frontal view of interproximal area of
the maxillary right incisors 4 months after
delivery of the definitive screw-retained
restoration at the central incisor site.

the first 2 years and every 6 months
thereafter. He was monitored clini-
cally (Fig 8) and radiographically
(Figs 9 to 12). Periapical radiographs
and a control cone beam computed
tomography scan (NewTom, QR
sr 1) were taken 5.5 years from the
time of ridge augmentation to eval-
uate the long-term outcome (Figs 9
and 10)." Microbial sampling was
repeated at 5 years using paper
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points (Table 3). An anaerobic cul-
ture showed no significant presence
of common periodontopathogens
at teeth or implant sites. Qualita-
tive polymerase chain reaction also
failed to detect HCMV or EBV-1
at the tested sites. The patient's
periodontal condition was stable
throughout follow-up.

Discussion

Treatment planning in the esthet-
ic zone has classically presented
some of the biggest challenges to
the practitioner. When compound-
ing variables are present, the abil-
ity to deliver an esthetic result
becomes more difficult.

Fig 8 (left) Frontal view and (right) palatal
view of the maxillary anterior teeth at 5.5
years.

Fig 9 (left) Periapical radiograph 5 years
and 2 months after implant placement.

Fig 10 (right) Cross-sectional negative
image of the implant at 5.5 years.

This case required a multi-
phase, multispecialty approach to
achieve the most esthetic result.
The first stage involved the treat-
ment of the disease process to
stabilize the patient. The second
stage of treatment involved the
augmentation of a scaffold for the
planned restorations. This scaffold
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Fig 11

would have to support an endos-
seous dental implant at the maxil-
lary right central incisor site. The
combination of periodontics, endo-
dontics, orthodontics, and prostho-
dontics was necessary to achieve
an acceptable esthetic outcome.
For this particular patient, the
periodontal destruction requiring a
multispecialty approach was local-
ized to the maxillary anterior sex-
tant (see Fig 1). The anticipation of
ridge collapse postextraction fur-
ther complicated esthetic demands
and anatomical possibilities. The
use of the remaining periodontal
ligament surrounding the hopeless
tooth (right central incisor) allowed
for augmentation of the ridge verti-
cally (Fig 5), correcting the infrabony
defects and creating a new papilla
(Figs 6 and 7) through orthodontic
extrusion.’?'3 Despite the Class II
mobility and severe attachment loss
(see Fig 2), it was possible to gain
vertical dimension of bone and
build the papilla interproximally
between the right incisors (Figs 6

Preoperative radiographs of the anterior teeth.

and 7). The orthodontically aug-
mented site (Fig 5) served as a scaf-
fold for the onlay block graft to
further augment the buccolingual
width, allowing subsequent implant
placement (Fig 9)

In a recent long-term retrospec-
tive study® performed on 1,060 pa-
tients who received 5,787 implants,
aggressive periodontitis was iden-
tified as a risk factor for implant
failure. Most of the patients with
implant failure (70%) presented
chronic or aggressive periodontitis.
Mengel et al’ followed two groups
of 5 patients each who received
dental
healthy and generalized aggressive
(GAgP).
logically, GAgP subjects had fewer

implants:  periodontally

periodontitis Microbio-
cocci and more motile rods and fil-
aments at teeth and implants than
periodontally healthy subjects. Im-
plant survival rates were 100% in
periodontally healthy subjects and
83.33% in GAgP subjects. In a pre-
vious study, Mengel and Flores-de-
Jacoby'> performed guided bone

Fig 12 Postoperative radiographs of the anterior teeth at 5 years.

regeneration in a group of treated
GAgP patients who received im-
plants 6 to 8 months later. Patients
were followed for a period of 3
years and presented increased at-
tachment and bone loss at implants
placed in the regenerated bone.
They concluded that the possibility
of continuous attachment loss and
bone loss occurring at teeth and
implants in regenerated bone can-
not be ruled out in patients treated
for aggressive periodontitis.

The remaining teeth of partially
edentulous patients with a history
of chronic or aggressive periodon-
titis may play a role in the bacte-
rial composition of the peri-implant
sulcus. Some authors'¢ have found
black pigmented gram-negative
bacteria to be elevated in the peri-
implant sulcus of partially, but not
completely, edentulous patients.
Others have shown that periodon-
tal pathogens (P gingivalis and
T forsythia) can colonize the peri-
implant sulcus within 4 weeks after
loading."
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Successful elimination of peri-
odontal pathogens from pockets
and oral mucosal surfaces has been
reported with the administration of
systemic antimicrobials (amoxicil-
lin + metronidazole).’®'? However,
persistence of certain microorgan-
isms (A actinomycetemcomitans,
T forsythia, P micros, P intermedia)
in peri-implantitis patients with full-
mouth implant rehabilitations has
been documented previously. Re-
sistance to repeated antimicrobial
therapy failed to stop the disease
progression. The authors concluded
that preoperative infection control
is paramount, and the remaining
teeth
can pose a serious risk factor for

affected by periodontitis

peri-implantitis.?°

HCMV was also positively as-
sociated with subgingival D pneu-
associated

mosintes, which was

with  disease-active  periodontitis
sites and alveolar bone loss.?' Both
HCMV and D pneumosintes affected
bone loss independently. Moreover,
P gingivalis, EBV-1, and Herpes
simplex virus were significantly in-
creased in periodontitis-active sites
when compared to stable sites.?’

Patients with a history of ag-
gressive periodontitis may be at
a greater risk for complications at
some point after treatment comple-
tion. The present outcome suggests
that an efficient antimicrobial thera-
py and maintenance program may
have helped suppress existing ag-
gressive periodontopathogens and
keep a stable situation long term.

It may be plausible to specu-
late that different combinations or
critical concentrations of specific

pathogens could elicit different
responses in susceptible individu-
als. Moreover, specific periodontal
pathogens in a microbial biofilm
could escape from the antimicrobi-
al effects of systemic therapy. Pro-
spective clinical trials are much
needed to elucidate the patho-
genesis and disease progression in
peri-implantitis patients.

This case showed
ful antimicrobial therapy in elimi-

success-

nating microorganisms such as
P gingivalis, T forsythia, P micra,
P intermedia, and D pneumosin-
tes associated with localized ag-
gressive periodontitis and alveolar
bone loss. Furthermore, the ab-
sence of subgingival viruses (HCMV
and EBV-1) and the presence of
lamina dura (Fig 12) 5.5 years later
emphasizes the stability of the out-
come.?122

The clinical applications of CT
scanning are multiple, aiding in
diagnosis and treatment planning
prior to implant placement as well
as assessment of regenerative ther-
apy outcomes.'*?-25 The CT scan
evaluation showed an almost in-
tact buccolingual width of the aug-
mented site with a well-corticalized
buccal wall (Fig 10). The volume
maintenance of the block graft at
5.5 years together with the positive
laboratory results (see Table 3) rein-
force the stable outcome reported
previously.?

More surveys and case reports
are needed to elucidate the best
method of treatment, monitoring,
and maintenance in patients with
aggressive periodontitis. Addition-
ally, determination of host suscep-

tibility to infectious complications
this patient ‘population
should be investigated andfol-

within

lowed over the long term.

Conclusions

Autogenous osseous transplants
can predictably reconstruct func-
tion and esthetics of anterior ridge
defects in aggressive periodontitis
patients and appear to maintain

long-term stable bone volume

around endosseous implants. A
multidisciplinary approach may
enhance the esthetic results and
seems to be the ideal choice for a
successful therapy outcome.

Acknowledgments

The authors thank Dr Nikitas Mordohai for
the prosthodontic therapy. The University
of Southern California, Advanced Periodon-
tics Research Fund, partially supported this
study.

References

1. Narskov-Lauritsen N, Kilian M. Reclassifi-
cation of Actinobacillus actinomycetem-
comitans, Haemophilus  aphrophilus,
Haemophilus paraphrophilus and Hae-
mophilus segnis as Aggregatibacter ac-
tinomycetemcomitans gen. nov., comb.
nov., Aggregatibacter aphrophilus comb.
nov. and Aggregatibacter segnis comb.
nov., and emended description of Ag-
gregatibacter aphrophilus to include V
factor-dependent and V factor-indepen-
dent isolates. Int J Syst Evol Microbiol
2006;56(pt 9):2135-2146.

2. Slots J. Herpesviral-bacterial synergy in
the pathogenesis of human periodontitis.
Curr Opin Infect Dis 2007;20:278-283.

The International Journal of Periodontics & Restorative Dentistry



e/9

. Botero JE, Parra B, Jaramillo A, Contre-

ras A. Subgingival human cytomegalo-
virus correlates with increased clinical
periodontal parameters and bacterial
coinfection in periodontitis. J Periodon-
tol 2007,78:2303-2310.

. Nowzari H, Jorgensen MG, Ta TT, Con-

treras A, Slots J. Aggressive periodontitis
associated with Fanconi's anemia. A case
report. J Periodontol 2001;72:1601-1606.

. Botero JE, Contreras A, Lafaurie G,

Jaramillo A, Betancourt M, Arce RM.
Occurrence of periodontopathic and
superinfecting bacteria in chronic and
aggressive periodontitis subjects in a Co-
lombian population. J Periodontol 2007;
78:696-704.

. Armitage GC. Development of a classi-

fication system for periodontal diseases
and conditions. Ann Periodontol 1999;
4:1-6.

. Emrani J, Chee W, Slots J. Bacterial colo-

nization of oral implants from nonden-
tal sources. Clin Implant Dent Relat Res
2009;11:106-112.

. Anitua E, Orive G, Aguirre JJ, Ardanza

B, Andia |. 5-year clinical experience
with BTl dental implants: Risk factors for
implant failure. J Clin Periodontol 2008;
35:724-732.

. Mengel R, Behle M, Flores-de-Jacoby

L. Osseointegrated implants in sub-
jects treated for generalized aggressive
periodontitis: 10-year results of a pro-
spective, long-term cohort study. J Peri-
odontol 2007;78:2229-2237.

. van Winkelhoff AJ, Wolf JWA. Actinoba-

cillus actinomycetemcomitans-associated
peri-implantitis in an edentulous patient.
A case report. J Clin Periodontol 2000;
27:531-535.

. Hoang T, Jorgensen MG, Keim RG, Pat-

tison AM, Slots J. Povidone-iodine as a
periodontal pocket disinfectant. J Peri-
odontal Res 2003;38:311-317.

. Oppenheim A. Atrtificial elongation of

teeth. Am J Orthod Oral Surg 1940;26:
931-940.

. Ingber JS. Forced eruption. I. A method

of treating isolated one and two wall in-
frabony osseous defects-rational and case
report. J Periodontol 1974;45:199-206.

. Ito K, Yoshinuma N, Goke E, Arai Y, Shi-

noda K. Clinical application of a new
compact computed tomography system
for evaluating the outcome of regenera-
tive therapy: A case report. J Periodontol
2001;72:696-702.

20.

21.

22.

23.

24.

25.

. Mengel R, Flores-de-Jacoby L. Implants

in regenerated bone in patients treated
for generalized aggressive periodontitis:
A prospective longitudinal study. Int J
Periodontics Restorative Dent 2005;25:
331-341.

. Apse P, Ellen RP, Overall CM, Zarb GA.

Microbiota and crevicular fluid collage-
nase activity in the osseointegrated dental
implant sulcus: A comparison of sites in
edentulous and partially edentulous pa-
tients. J Periodontal Res 1989;24:96-105.

. Koka S, Razzoog ME, Bloem TJ, Syed S.

Microbial colonization of dental implants
in partially edentulous subjects. J Pros-
thet Dent 1993;70:141-144.

. van Winkelhoff A, Rodenburg JP, Goené

RJ, Abbas F Winkel EG, de Graaff J.
Metronidazole plus amoxycillin in the
treatment of Actinobacillus actinomy-

cetemcomitans associated periodontitis.
J Clin Periodontol 1989;16:128-131.

. Berglundh T, Krok L, Liljenberg B, Westfelt

E, Serino G, Lindhe J. The use of metro-
nidazole and amoxicillin in the treatment
of advanced periodontal disease. A pro-
spective, controlled clinical trial. J Clin
Periodontol 1998;25:354-362.

van Winkelhoff A, Wolf JWA. Actinobacil-
lus  actinomycetemcomitans-associated
peri-implantitis in an edentulous patient.
A case report. J Clin Periodontol 2000;
27:531-535.

Slots J, Sugar C, Kamma JJ. Cytomegalo-
virus periodontal presence is associated
with subgingival Dialister pneumosintes
and alveolar bone loss. Oral Microbiol
Immunol 2003;17:369-374.

Tabanella G, Nowzari H, Slots J. Clinical
and microbiological determinants of ail-
ing dental implants. Clin Implant Dent
Relat Res 2009;11:24-36.

Bhatavadekar NB, Paquette DW. Long-
term follow-up and tomographic assess-
ment of an intrabony defect treated with
enamel matrix derivative. J Periodontol
2008;79:1802-1808.

Verdugo F, Simonian K, Smith McDonald
R, Nowzari H. Quantitation of mandibular
symphysis volume as a source of bone
grafting. ClinImplant Dent Relat Res 2010;
12:99-104.

Verdugo F, Simonian K, Nowzari H. Peri-
odontal biotype influence on the volume
maintenance of onlay grafts. J Periodon-
tol 2009;80:816-823.

Volume 31, Number 5, 2011



