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Abstract
Paget’s disease is a disorder of bone that results in the replacement of normal bone
with highly vascularized, low density bone. The diminished bone quality associated
with Paget’s disease is a relative contraindication to the use of dental implants, as it
interferes with achievement of osseointegration. There is no current literature on the
success of dental implants in patients with Paget’s disease. Furthermore, there is no
current literature on dental implant success in patients with remissive Paget’s disease
or in bone that appears to be unaffected by the disease in patients with Paget’s. This
case report follows the treatment of a patient with a partially edentulous maxilla and
mandible (ACP PDI Classification III) who presented with remissive Paget’s disease.
Definitive treatment included the placement of four endosseous implants used to retain
full veneer crowns. Despite the radiographic appearance of adequate bone quality, upon
surgical placement it was discovered that the quality of bone was poor, yet implant
survival was achieved through careful surgical management and rigid splinting of some
of the endosseous implants.

Osteitis deformans, or Paget’s disease of Bone (PDB), is a
chronic disorder of the adult skeleton in which localized ar-
eas of bone become hyperactive, resulting in replacement of
the normal bony matrix with a highly vascular, softened, en-
larged bone.1 PDB is a localized bone disease that may have
widespread distribution, as opposed to a generalized disease
such as hyperthyroidism.1

Under normal physiologic conditions, the skeleton is remod-
eled to maintain its structural integrity. When the rate of bone
turnover is increased, as in PDB, the new bone is formed with
less structural order and appears on histologic examination as
a disorganized mosaic of woven and lamellar bone.2 Although
bone production is disorganized and there is very rapid depo-
sition of new bone in PDB, the primary cellular abnormality
in patients with PDB resides in the osteoclasts. The osteoblasts
appear to be normal but have increased activity in response to
the markedly increased bone resorption.3 The number of os-
teoclasts in pagetic bone can be increased by up to ten-fold,
compared with normal bone. The osteoclasts of pagetic bone
are also much larger than normal and may contain as many as

100 nuclei in a single cell, compared with three to ten nuclei in
a normal osteoclast.4

The epidemiology of PDB shows a slight male predominance
(male:female ratio of 3:2). It is believed to affect 2–3% of the
population over the age of 50 years.5 The disease demonstrates
increasing prevalence with age.6,7 The etiology of PDB is un-
clear. When first described by Paget, it was thought to be in-
flammatory and to have an infectious origin.8 Current theories
have focused on genetic and viral factors. The genetic theo-
ries are supported by epidemiological studies;9,10 viral theories
stem from ultrasonic studies demonstrating nuclear and cyto-
plasmic inclusions.11,12 More recent studies demonstrate that
the inclusions resemble paramyxoviruses.13,14

PDB is asymptomatic and without clinical findings in ap-
proximately 80 to 90% of those with the condition.15,16 Among
those with symptoms, the major complaint is bone pain; signs
of fracture and bone deformation are also noted.17 The jaws
are affected in approximately 15% of cases. Common dental
complications include malocclusion, tooth mobility, root re-
sorption, hypercementosis, excessive bleeding on extraction,
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osteomyelitis, and poorly fitting dentures.18 Incidence is more
frequent in the maxilla by a 2:1 ratio.19

The diagnosis of PDB is established through clinical and
radiographic findings together with biochemical analysis.19

Serum alkaline phosphatase is a biochemical marker of bone
formation, and in PDB is an accurate indicator of bone turnover
and disease activity.2 The radiographic appearance of PDB
depends on the stage of the disease. The resorptive phase is
characterized by radiolucent lesions (ground glass appearance),
and the appositional phase by irregular radiopacity (cotton-
wool appearance).19 The agents of choice for treating PDB are
the bisphosphonates.20

Modern dental implants are placed into bone with the goal
of becoming rigidly fixed to the bone in a process of osseoin-
tegration.21−33 When bone density is low, the likelihood of
achieving osseointegration diminishes.33 The low bone density
associated with PBD may therefore be considered as a rela-
tive contraindication to implant placement. No clinical reports
are found in a MEDLINE search of the dental literature when
using the terms “osseointegration” and “Paget’s disease,” al-
though Roberts et al34 describe it as a potential risk factor. One
clinical report of auricular implants in a patient with PBD was,
however, found in the otorhinolaryngologic literature.35 The
following is a clinical report on the treatment of a patient with
remissive PDB using Straumann Wide Neck dental implants
(WNI) (Straumann, Basel, Switzerland).

Clinical report
Background

A 71-year-old Caucasian male presented to the University of
North Carolina School of Dentistry student clinics with a chief
complaint of missing teeth. The patient was partially edentulous
in the maxilla and mandible with a Kennedy Class II edentulous
space in the maxillary arch and Kennedy Class II Modification
I edentulous space in the mandibular arch (ACP PDI Class III).
The patient had used a removable partial denture for a period
of 6 months, but found that it was not comfortable despite
numerous denture adjustments.

Treatment options included restoration with a shortened den-
tal arch or intervention designed to address the underlying foun-
dation through the use of implant-supported prostheses. After
discussion of the risks and benefits of both treatment alter-
natives the patient elected to proceed with implant-supported
prostheses.

Diagnostic procedures

A thorough review of the patient’s medical history revealed that
the patient had been diagnosed with Paget’s disease approxi-
mately 12 years earlier. The patient reported that the disease
was in clinical remission. Upon further investigation with the
patient’s physician, the patient’s diagnosis of Paget’s disease of
the femur was confirmed.

During clinical examination it was noted that the patient was
missing the third molar in the right maxilla and all molars in the
left maxilla. In the mandibular arch, the patient was missing the
left first and third molars while all molars were missing on the

right side (Figs 1–3). The patient’s dentition showed abrasive
wear that was thought to be secondary to a self-reported history
of clenching and bruxism. Periodontally, the patient presented
with healthy soft tissues and isolated pocketing of less than
5 mm.

During the treatment planning stage, a full mouth series of
periapical radiographs and a panoramic radiograph (Fig 4) were
taken, and diagnostic casts were made and mounted on a semi-
adjustable articulator. Radiologic consultation demonstrated
that the bone in the proposed implant sites showed no signs
of being affected by PDB. Treatment options were discussed
and a plan was formulated. The patient was informed of the spe-
cific risks associated with dental implants and the potential for
unforeseen complications associated with his Paget’s disease.
The patient understood the risks and possible complications
and consented to restoration with dental implants.

The treatment plan consisted of restoring the maxillary
left first and second molars, the mandibular left first molar
and mandibular right first molar with Straumann Wide Neck
implants. Based on the bone morphology, 10-mm implants were
selected for the two maxillary sites, and 12-mm implants were
planned for the two mandibular sites. It was decided to restore
the implants with full veneer gold crowns and to splint the max-
illary left first and second molars due to the patient’s history of
clenching and bruxing. The left mandibular second molar was
not replaced, because there was insufficient interarch space for
a restoration in this site.

Treatment sequence

Implant placement was accomplished using regional anesthe-
sia — 2% Xylocaine with 1/100,000 epinephrine (AstraZeneca,
Wilmington, DE). Full thickness flaps were elevated in all areas
of planned implant placement except in the mandibular left mo-
lar site, where a tissue punch was used. A surgical template was
used to ensure favorable implant location. Upon preparation of
the osteotomies, Type IV bone (Lekholm and Zarb classifica-
tion, 1985) was noted in all four sites. The implant sites for the
maxillary left first and second molars as well as the mandibu-
lar right first molar were prepared using a modified surgical
technique. The mandibular left first molar osteotomy site was
prepared as directed by the implant manufacturer (Figs 5-7).
Due to the poor bone quality, intra-operative and postoperative
measures were taken to increase the chance of successful im-
plant osseointegration. These measures included omitting the
final drill in the manufacturer’s suggested drilling sequence in
three of the four sites (modified surgical technique), prescribing
a soft diet, and waiting 6 months before loading the implants.

Implant stability was achieved in the maxillary left first and
second molar sites and the mandibular right first molar site.
The implant in the mandibular left first molar site, however,
was determined to lack primary stability. This is the one site
in which the complete recommended drilling sequence was
performed, therefore resulting in a wider diameter osteotomy
site than the other three implant locations. The patient was
informed of the possibility of implant failure in this site and
given specific postoperative instructions to improve chances of
osseointegration. One week after placement, the implants were
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Figure 1 Preoperative maxillary occlusal view.

Figure 2 Preoperative mandibular occlusal view.

Figure 3 Preoperative frontal view.

evaluated for proper healing and a panoramic radiograph was
made to verify implant alignment (Fig 8).

The implants were allowed to heal for an extended period
(6 months) to allow for adequate osseointegration. At this time
it was determined that all implants had successfully osseoin-
tegrated. Solid WNI abutments (Straumann) were inserted and
tightened to 35 Ncm using a torque controlling driver (Strau-
mann). Abutments were adjusted clinically to ensure occlusal
clearance. Abutment level impressions were made for both the
maxillary and mandibular arches. Protective caps were then ad-
justed for proper occlusal clearance and temporarily cemented

Figure 4 Preoperative panoramic x-ray.

Figure 5 Drilling depth of maxillary left first and second molar implants
to 10 mm.

Figure 6 Drilling depth of the mandibular left first molar implant to
12 mm.

onto the abutments with eugenol-free Temp Bond (Kerr Cor-
poration, Orange, CA).

Full veneer gold crowns were fabricated in the dental labora-
tory. Gold crowns were selected, because the patient described
a habit of bruxism. Crowns were tried-in, fit was refined, and
crowns were inserted using Ketac cement (3M ESPE, St. Paul,
MN) (Figs 9–11).

The patient returned for a 1-year post-operative visit. Peri-
apical radiographs were taken to examine for implant failure.
No periapical pathosis was noted. The implants and restorations
were also examined clinically for signs of failure; none were
noted (Figs 12–14).
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Figure 7 Drilling depth of the mandibular right first molar implant to
12 mm.

Figure 8 Implant alignment 1 week post-operative.

Figure 9 Final right lateral view.

Discussion
It is important to emphasize that the bone in the proposed im-
plant sites was determined to be unaffected by the patient’s PDB
prior to the placement of the implants; for this reason it was
decided to proceed with the proposed treatment plan. The deci-
sion to proceed with treatment was made by consulting with an
oral radiologist and performing close examination of the preop-
erative radiographs, which included periapical radiographs for
each site and a panoramic radiograph. Despite this preoperative
assessment, clinically the bone was determined to be poor.

The patient’s diminished bone quality cannot be assumed
to be the result of PDB. Only a bone biopsy along with patho-

Figure 10 Final left lateral view.

Figure 11 Postoperative frontal view.

Figure 12 Maxillary left first and second molar implants 1 year post-
operative.

logic evaluation could establish the definitive diagnosis of PDB.
At the very least, the finding of low bone density in multiple
anatomic sites is an interesting coincidence. Although the bone
did not show the traditional “cotton wool” radiographic appear-
ance of PDB in the appositional phase, it is possible that the
bone was in a different phase of the disease that could not easily
be diagnosed radiographically. It is also possible that the bone
was of poor quality for reasons other than the patient’s PDB.
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Figure 13 Mandibular left first molar implant 1 year post-operative.

If a definitive positive diagnosis of the disease had been ob-
tained for the proposed implant sites preoperatively, and the
patient’s serum alkaline phosphatase concentration was at least
three to four times higher than normal, limited oral bispho-
sphonate therapy may have been considered prior to implant
placement. This drug therapy would have been considered in
order to improve the bone quality in the area and to decrease
the potential hypervascularity in the proposed sites. Because an
oral bisphosphonate would have been considered for a relatively
short period of treatment, the fear of inducing osteonecrosis of
the jaw would have been minimal. Osteonecrosis of the jaw has
been observed in some patients having intravenous or oral bis-
phosphonate therapy for cancer or osteoporosis treatment.36−38

This treatment would have been in consultation with the pa-
tient’s personal physician.

Considering the unfavorable bone density, the widest drill in
the sequence was omitted in order to improve primary stability
in the maxillary left first and second molars and the mandibu-
lar right first molar sites. This increase in stability was due
to the implant being placed in an undersized osteotomy. The
mandibular left first molar osteotomy was prepared with the
complete drilling sequence. The decision to include the final

Figure 14 Mandibular right first molar implant 1 year post-operative.

drill diameter in the mandibular left first molar site was made
by the surgeon in response to the increased resistance encoun-
tered during placement of the two maxillary implants with un-
dersized osteotomies. When primary stability was not obtained
with the mandibular left first molar implant, it was decided to
again omit the final drill in the sequence for preparation of the
mandibular right first molar site.

Current thought is that the dental implants are contraindi-
cated in areas affected by PDB.39 Although PDB is commonly
accepted as a contraindication to dental implants, there cur-
rently is no literature to support this rationale.40 Even in the
absence of PDB, if the quality of the bone in question is deter-
mined to be poor; implant therapy should proceed with caution
or not be considered at all. On the other hand, if the bone in
question is thought to be of acceptable quality, even in those pa-
tients with mild or remissive PDB, dental implants may still be
a viable prosthetic consideration. If the bone is determined to
be of poor quality upon clinical placement of implants, it may
be possible to obtain a favorable result as seen in this particular
case.
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