Immediate Post-Extraction Placement and Provisionalization of a Single Tooth Implant

Figure 8
Optimal soft tissue healing observed 8 weeks after placement of
temporary crown.

Figure 9
Provisional restoration finished and placed with temporary cement.

With the temporary abutment connected to the newly in-
serted implant, the interocclusal clearance between the
temporary abutment and opposing dentition was checked.
Insufficient clearance necessitated reduction in height of
the abutment. The abutment was marked intraorally and
then removed for adjustment. Adjustment of the abutment
was made extraorally with a high-speed handpiece. This
adjustment is made extraorally as not to unnecessarily
disturb the interface between the implant and bone with
vibrations from the handpiece. After appropriate clear-
ance was established, the temporary abutment was re-
connected to the implant and securely tightened by hand.
A radiograph was taken to record implant placement posi-
tion and confirm temporary abutment seating (Fig. 6). The
plastic coping was then placed on the temporary abut-
ment post (Fig. 7) and a provisional restoration fabricated
utilizing Alike® by GC America Inc., a polymethyl meth-
acrylate provisional restoration material, and a vacuform
matrix. The bulk acrylic was contoured to have a smooth
tapered emergence profile from the implant and tempo-
rary abutment platform. The provisional lacked interocclu-

sal, centric and functional contact. Following polishing, the
provisional crown was cemented with TempBond® by Kerr
(Fig. 8). The result is an esthetic provisional restoration that
is designed to limit loading during wound healing by avoid-
ing macro-movements and minimizing micro-movements.
A follow-up appointment was scheduled within the first
week of implant placement and at eight weeks. Optimal
soft tissue healing is observed (Fig. 9).

Discussion

In order to safely immediately place and provisionalize
an implant in a fresh extraction site, primary stability is
of utmost importance. Primary stability is defined as the
stability gained by the implant’s surface engaging native
bone. Increased post—surgical micro-movements com-
promise the primary stability obtained during surgery.
Over time, through osseointegration, secondary stability
is achieved. It has been suggested that micro-movements
can result in fibrous encapsulation and failure of osseo-
integration. Primary stability is directly proportional to
the insertion torque values upon implant placement. Re-
search suggests a minimum insertion torque value in the
range of 35-50 Ncm'2™®, Most studies found rely on in-
sertion torque values of 40-45 Ncm as the predictor of
primary stability''®. To help achieve these torque values,
an osteotomy is prepared beyond the apical limit of the
extraction site. The site is usually extended a minimum
of 3-5 mm in order to accommodate implants of 12-13
mm in the anterior maxilla''. Accommodation of these
longer implants allows for greater implant to bone contact
along their increased surface areas. As a result, higher in-
sertion torque values can be reached. While micro-move-
ments cannot be completely eliminated, current research
also shows that implants with roughened surfaces can
tolerate greater micromovements than machined smooth
surface implants™ '8, Therefore, it follows that implants
with roughened surfaces seem more likely to ensure a fa-
vorable outcome for immediate provisionalization proce-
dures. Additionally, removing all interocclusal contact be-
tween the provisional and dentition of the opposing arch
will serve to limit movements that would be deleterious to
the integrating implant™'®. Provisionally restored implants,
removed from occlusion, then serve primarily for esthetics
and to guide the sculpting of the soft tissues'®°.

In accordance with the presented data, the implant in this
case was placed with adequate insertion torque to achieve
primary stability. The provisional restoration was fashioned
to lack centric and functional contacts, thus minimizing
micromovements. The provisional was contoured to op-
timally support the soft tissue in the peri-implant area and
promote ideal post-surgical healing.
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Conclusion

The case presented of placement and provisionalization
of an endosseous dental implant immediately post-extrac-
tion in the anterior esthetic zone is an example of how cur-
rent research is driving clinical practice. The procedure
has numerous benefits to both patient and dentist and its
efficacy can be documented in current literature. Adher-
ence to the methods that yielded success in clinical trials
will hopefully ensure success in this case as well.
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Abstract

Sleep apnea is increasingly being recognized as a seri-
ous public health problem, and is characterized by repeti-
tive, complete or partial closure of the upper airway during
sleep, resulting in sleep fragmentation and oxygen desatu-
ration. Ventilation with continuous positive airway pressure
is frequently used as a “gold standard” treatment for sleep
apnea. As an alternative, especially for mild/moderate
cases, mandibular advancement devices are prescribed
increasingly. This paper presents a case report and review
of the literature regarding the use of mandibular advance-
ment devices as a treatment for sleep apnea.

Introduction

Sleep apnea is a common disorder characterized by re-
petitive episodes of cessation of breathing during sleep,
resulting in hypoxemia and sleep disruption. Apneic epi-
sodes are defined as periods lasting longer than normal
breath intervals, usually 8 seconds for adults and 8 sec-
onds for infants. Apnea often results in hypoxemia, a low-
ered saturation of arterial oxygen, which can cause an in-
crease in respiratory rate. This is in contrast to hypopnea
which is a decrease in the rate and/or depth of breathing
without complete cessation. Hypopnea involves a 30% re-
duction in airflow or an oxygen desaturation greater than
4%'. The apnea-hypopnea index (AHI) is an index of the
severity of the apneic and hypopneic episodes. Combining
them both gives a measure of the overall severity of sleep
apnea including sleep disruptions and desaturations. A
normal AHI value is 10 or below. An AHI greater than 15 is
typically considered moderate while an AHI greater than
30 is considered severe. An increase in mortality is associ-
ated with an AHI greater than 20'.

Two types of sleep apnea are often described in the lit-
erature: central sleep apnea (CSA) and obstructive sleep
apnea (OSA). In CSA the respiratory drive is diminished
due to a disruption in the central nervous system (CNS).
The normal response of the CNS is to increase the rate of
respiration when faced with decreases in oxygen satura-
tion. This reflex is absent in CSA. In OSA the ventilatory
drive exists but an upper respiratory blockage prevents air
from traveling into the main stem bronchus. The obstruc-
tion can either be caused by disproportionate anatomy,
hypotonia of the pharyngeal musculature, high intralumi-
nal pressure, or a combination of the three. Both forms
of sleep apnea are diagnosed during intensive work-ups

which include patient history, cephalometric analysis, and
polysomnography.

Patients suffering from sleep apnea show a variety of
symptoms affecting overall health and well-being. Those
affected often complain of daytime drowsiness, difficulty
concentrating and generalized lethargy. Other manifesta-
tions can include snoring, morning headaches, nausea,
depression, nocturia and decreased libido. Systemic
changes often involve increases in arterial blood pressure,
pulmonary arterial blood pressure, and heart-rate, all of
which increase the overall risk for cardiovascular disease'.
Treatment strategies for sleep apnea include the use of
mandibular advancement devices (MAD), ventilation with
continuous positive airway pressure (CPAP), or orthog-
nathic surgery. However surgical intervention is only indi-
cated in problematic instances such as severe mandibular
deficiency, severe OSA, hypopharyngeal narrowing or the
failure of all other treatment modalities?. The following is a
case report of a patient suffering from obstructive sleep
apnea who was subsequently treated with a MAD.

Case Report

A 37-year-old male patient was referred to the College
of Dental Medicine for evaluation of OSA. A sleep study
was performed 6 months prior resulting in the diagnosis
of OSA with an AHI of 27 (Fig. 1A-B). His previous treat-
ment involved the use of a ventilator during sleep which
delivers CPAP. The patient travels often for business and
would prefer an option which is portable and easy to
use. Corrective surgery was not indicated at this time. A
mandibular advancement device (MAD) was delivered to
the patient (Fig. 2A-B). The patient reports that the MAD
works as effectively as CPAP. A repeat sleep study is cur-
rently pending.

Discussion

Traditionally the MAD was used in orthodontics to assist
in advancing the mandible but in recent years has been
adapted to aid in the correction of sleep apnea. The MAD
serves to relieve a portion of the breathing obstruction by
increasing the size of the upper airway during sleep. This
is accomplished by positioning the mandible or tongue in
an anterior position. The majority of current devices ad-
vance the mandible to approximately 50% of maximum
protrusion and into a slightly opened position. These de-
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Eigure 1A

Eigure 1B

Figure 1

Before insertion of mandibular advancement device. Figure 1A-Lateral
view of patient in supine position. Figure 1B-Schematic representation
of airway obstruction.

vices are often removable or can be secured to teeth with
standard orthodontic techniques. An alternative device
uses suction to hold the tongue in an anterior position but
its use is not common. Contraindications for the use of a
MAD include insufficient teeth, excessive tooth mobility,
advanced periodontal disease, TMJ disorders and a pro-
trusive movement less than 6 mm3,

Aside from physical advancement devices, the gold stan-
dard for treatment has always been ventilation with CPAP.
Studies have consistently shown that it is the most effec-
tive treatment for lowering the total AHI*. However due to
excess dryness, nasal allergies, feelings of claustrophobia,
and general discomfort, many patients find treatment with
CPAP to be intolerable®. The simple design and low cost
of the MAD make it a more tolerable option for patients.
Successful use of these devices have been documented
since 19858. Since that time there have been many stud-
ies assessing the validity of its use.

An early prospective study by Marklund et al. demon-
strated that the severity of the condition was inversely
related to the outcome’. The data revealed that as sever-
ity increases, chance for successful outcome decreases
somewhat linearly. Success was defined as a final AHI

Eigurel2A
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Figure 2

After insertion of mandibular advancement device. Figure 2A-Lateral
view of patient in supine position. Note protruded position of mandible.
Figure 2B-Schematic representation of opened airway after placement
of mandibular advancement device.

value less than 10. Those with an AHI less than 20 and an
AHI between 20 and 40 showed a success rate of 81%
and 60% respectively while only 25% were successful
with an AHI greater than 407. Marklund et al. conducted
a follow up large scale investigation where 619 of 630 pa-
tients received continuous treatment for sleep apnea over
an 11 year period®. The study supports the use of MAD for
patients with mild or moderate sleep apnea who can not
tolerate CPAP or those who snore without apnea?®.

More recent long-term studies have attempted to address
patient compliance as a key component to long-term suc-
cess because patients who have chronic sleep apnea re-
quire MAD therapy continuously. Factors affecting compli-
ance may be related to long-term bite changes, a common
side effect of long term treatment with a MAD. Marklund
et al. concluded that with normal occlusion and mild dis-
ease one can reduce orthodontic side effects by advancing
the device less than 6mm and with less vertical displace-
ment of the jaw during use®. However a reduced horizontal
advancement leads to a poorer reduction in apnea® %', In
order to ensure a successful outcome with a MAD, a bal-
ance must be maintained between mandibular horizontal
advancement and the alteration of patient occlusion.

Volume 11 : 2006-2007
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Conclusion

Conclusive evidence to support the use of MAD for treat-
ment of sleep apnea indicates that disease severity is a pre-
dictor of success. MAD is indicated for simple to moderate
cases with the most severe cases still demonstrating more
consistent outcomes with CPAP. However MAD can be an
effective alternative to CPAP due to its lower cost, minimal
side effects, easy portability and documented effectiveness
in decreasing AHI, especially in the mild and moderate cas-
es. For the patients with severe sleep apnea who cannot
tolerate CPAP, surgical treatment may be considered.

References

1. Wright J, Johns RW, Watt I, Melville A, Sheldon T (1997).
Health effects of obstructive sleep apnoea and the effec-
tiveness of continuous positive airway pressure: A system-
atic review of the research evidence. BMJ 314:851.

2. RW Riley, NB Powell, C Guilleminault (1993). Obstruc-
tive sleep apnea syndrome: a review of 306 consecutively
treated surgical patients. Otolaryngol Head Neck Surg
108(2):117-25.

3. Marklund M, Stenlund H, Franklin KA (2004). Mandibu-
lar advancement devices in 630 men and women with ob-
structive sleep apnea and snoring: tolerability and predic-
tors of treatment success. Chest 125:1270-8.

4. Oksenberg A, Silverberg DS, Arons E, Radwan H (1997).
Positional vs. nonpositional obstructive sleep apnea pa-
tients: anthropomorphic, nocturnal polysomnographic,
and multiple sleep latency. Chest 112(3):629-39.

5. Anstead M, Phillips B, Buch K (1998). Tolerance and
Intolerance to Continuous Positive Airway Pressure. Curr
Opin Pulm Med 10(6):524-530.

6. Soll B, George PT (1985). Treatment of obstructive sleep
apnea with a nocturnal airway-patency appliance. N Engl/
J Med 313:386-387.

7. Marklund M, Franklin KA, Sahlin C, Lundgren R (1998).
The effect of a mandibular advancement device on ap-
neas and sleep in patients with obstructive sleep apnea.
Chest 113(3): 707-713.

8. Marklund M (2006). Predictors of long-term orthodon-
tic side effects from mandibular advancement devices in
patients with snoring and obstructive sleep apnea. Am J
Orthodont Dent Orthodped 129(2):214-221.

9. Petit, Francois-Xavier (2002). Mandibular Advancement
Devices: Rate of Contraindication in 100 Consecutive Ob-
structive Sleep Apnea Patients. Am J Resp Care Med 166:
274-278.

10. Hou HM, Sam K, Hagg U, Rabie AB, Bendeus M, Yam
LY, Ip MS (2006). Long-term Dentofacial Changes in Chi-
nese QObstructive Sleep Apnea Patients after Treatment
with a Mandibular Advancement Device. Ang Orthodon
76(3):432-440.

11. LEstrange PR, Battagel JM, Harkness B, Spratley
MH, Nolan PJ, Jorgensen Gl (1996). A method of studying
adaptive changes of the oropharynx to variation in man-
dibular position in patients with obstructive sleep apnoea.
J Oral Rehabil 23:699-711.

12. Kato J, Isono S, Tanaka A, Watanabe T, Araki D, Tan-
zawa H (2000). Dose-dependent effects of mandibular
advancement on pharyngeal mechanics and nocturnal
oxygenation in patients with sleep-disordered breathing.
Chest 117:1065-72.

13. Petelle B, Vincent G, Gagnadoux F, Rakotonanahary
D, Meyer B, Fleury B (2002). One-night mandibular ad-
vancement titration for obstructive sleep apnea syndrome:
a pilot study. Am J Respir Crit Care Med 165:1150-3.

8 ©2007 Columbia Dental Review

Volume 11 : 2006-2007



Lateral Periodontal Cyst: A Case Report

Tiffany Madison', Brock Goodman', Din Lam, DMD?

'Class of 2007, College of Dental Medicine, Columbia University, New York, NY
2First Year Resident, Division of Oral and Maxillofacial Surgery, College of Dental Medicine, Columbia University, New York, NY

Abstract

The lateral periodontal cyst is an uncommon but well
recognized type of developmental odontogenic cyst. It is
found mostly in adults and has no sex predilection. Due to
its location it can often be misdiagnosed as an endodontic
lesion. In this paper we present an unusual case of a lat-
eral periodontal cyst of extraordinary size.

Introduction

A lateral periodontal cyst (LPC) is a developmental cyst
related to the proliferation of the epithelial rests of dental
lamina within the bone lateral to the root surface of a vital
tooth. It is generally uncommon, and accounts for less
than two percent of epithelial lined jaw cysts. Usually, it is
asymptomatic and detected radiographically in adults in
their fifth through seventh decades of life. Site predilection
is for the mandibular premolar-canine region and some-
times for the maxillary anterior region'. Although these fac-
tors are the typical characteristics of a lateral periodontal
cyst, it must be recognized that variations in case presen-
tation exist. Here we report an anomalous case of LPC
with an extraordinary size of 34 mm and the abnormal
location distal to the second premolar in the maxilla.

Case Report

A 65-year-old African-American male was referred by his
dentist to Columbia University College of Dental Medicine
complaining of chronic pain on the enlarged residual ridge
of his right maxillary quadrant. The patient reported that,
tooth numbers 1-3 were extracted about three to five years
ago. They were removed sequentially on different occa-
sions, as they were thought to be the initial bothersome
source. However, the patient claimed that the “swelling” of

Figure 1
The extent of the cavity created by cyst expansion is evident at the
surgical site.

his bone, as well as increased pain, began after the heal-
ing of these extraction sites were complete.

The patient’s medical history included hypertension, for which
he took Norvasc, and a recent surgery for prostate cancer.
The patient did not report any known drug allergies.

Extra-oral examination revealed slight facial asymmetry
due to swelling on the right side. There were no signs of
trismus, lymphadenopathy and temporomandibular joint
disorder. Intra-oral examination revealed that the residu-
al ridge of the right maxillary quadrant was bulbous and
asymmetrical in comparison with the left maxillary alveolar
ridge. The expansion did not exhibit any signs of inflam-
mation. The ridge was firm on palpation, with the excep-
tion of an area of fluctuation on the buccal aspect. The
patient experienced pain on percussion and palpation of
the edentulous area, increasing from the distal of tooth #4
to the tuberosity.

Radiographic examination revealed a small opacity distal
to the root tip of premolar #4 on a periapical view. This
was believed to be a retained root tip of the extracted first
molar. The panoramic radiograph revealed a 3 cm x 3 cm
radiolucency on the right posterior maxillary arch. The ini-
tial diagnosis was a radicular cyst, as a result of a retained
root tip of the first molar. The treatment plan called for enu-
cleation of the cyst, extraction of the root tip, and biopsy
of the removed cyst.

The procedure was performed under local anesthesia us-
ing 3.5 carpules of 2% lidocaine 1:100,000 for a right max-
illary nerve block and maxillary infiltrations. A soft tissue
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Figure 2
The 34 mm lateral periodontal cyst was removed in one piece.
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Figure 3
Histomorphology images (H&E stain) Fig. 3A. Cystic lesion lined by stratified squamous epithelium with focal nodular thickenings. The fibrous

connective tissue cyst wall is thick and devoid of inflammation (x40). Fig. 3B. Cyst lining with swirls of epithelium. The lining exhibits focal separa-
tion from the underlying fibrous connective tissue wall (x100). Fig. 3C. Cyst lining demonstrating a plaque-like thickening composed of whorls of
squamous cells (x200). Fig. 3D. Cyst lining demonstrating a nodular thickening with luminal ciliated cells, as well as vacuolated clear cells (x400).

horizontal incision was made on the middle of the ridge
as well as a distal vertical releasing incision. The 34 mm
cyst was removed in one piece. (Fig. 1, 2) Upon removal,
the intact Schneiderian membrane of the maxillary sinus
was visible. The cyst pushed the floor of the sinus about
3-5 cm inferior to the orbit, which was discovered upon vi-
sualization and careful palpation. Mobile bone fragments
were removed. The area was irrigated copiously and pri-
mary closure was achieved with 3.0 chromic gut sutures.
Augmentin, Sudafed and Tylenol #3 were prescribed for
the patient.

While the clinical and radiographic observations suggest-
ed a radicular cyst, the pathology report disproved this
diagnosis. It revealed a lateral periodontal cyst of devel-
opmental origin with some characteristics of a glandular
odontogenic cyst. A lateral periodontal cyst is a develop-
mental cyst related to proliferation of the epithelial rests of
dental lamina within the bone. The histological character-
istics include a thin non-keratinized epithelium about three
to five cell layers thick, nodular thickenings of epithelium,

clusters of clear cells and little or no inflammation. Like the
glandular odontogenic cyst, the cyst in this case contained
ciliated stratified epithelium. However, it failed to possess
the secretory elements and origin of a glandular odonto-
genic cyst. Most of these characteristics are notable in
the hematoxylin-eosin stained slides of the specimen (Fig.
3A-D).

The patient presented for follow up six days later. The
facial swelling had subsided and intra-oral examination
revealed positive wound healing, negative pain on percus-
sion and negative oral-antral communication. The patient
will continue antibiotics and return for another follow up
visit in six months.

Discussion

This case is a rare example of a LPC presenting with ir-
regularly large size and atypical location. Additionally,
there are limited reports of lesions with perforation of the
cortical plate. Previous reports of LPC document much
smaller than 34 mm. Cohen et al. reported lesions typi-
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cally smaller than 10mm?. Reporting from 32 LPC cases,
Rasmussen et al. found the average size to be 3to 7 mm
with a range of 2.5 to 15 mm?. The 34 mm cyst clearly
establishes deviation from these previous reports.

Lateral periodontal cysts bear a distinct proclivity for oc-
currence in the mandible, occurring almost always ante-
rior to the first molar and usually between the premolars®.
The precise origin of the lesion in this case is ambiguous
due to its large size and lack of radiographic history. Re-
gardless, its location distal to the second premolar in the
maxilla is unusual.

Another uncharacteristic finding was buccal expansion
and cortical perforation of the posterior maxilla. In a review
of 23 LPCs and 2 botryoid odontogenic cysts, Carter et
al. reported four cases exhibiting cortical expansion and
only one case displaying frank perforation of the buccal
cortex?.

The aggressive nature of the lesion is in question. Ras-
mussen et al. reported a mean growth of 0.7 mm/year in a
series of four untreated cases of LPCs that were followed
ranging from 5 to 14 years®. The mere size of this lesion
suggests more aggressive growth. Moreover, the cyst
pushed the maxillary sinus about 3-5 cm from the orbit on
palpation, contributing to its classification as aggressive.
However, the lack of radiographic history precludes this
conclusion. The patient also reported pain as a result of
the lesion, which is uncommon. The aggressive nature of
the cyst may have contributed to this factor and should be
further investigated. Whorls of squamous cells, as seen
histologically in glandular odontogenic cysts, were pres-
ent (Fig. 3). Perhaps this characteristic contributed to the
unusual nature of this lesion.

Conclusion

Despite its size and location, histologically this lesion is
typical of a LPC. It displays stratified squamous epithelium
with focal nodular thickenings, vacuolated clear cells, and
alack of inflammatory infiltration. This lesion falls within the
lesion’s normal ranges for age, race, and gender predilec-
tion. This case demonstrates that variations can exist and
proper radiographic/histological examination is necessary
for accurate diagnosis of LPC.
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Abstract

Eagle’s syndrome is an uncommon but important cause
of chronic head and neck pain. The diagnosis of Eagle’s
syndrome is based on digital palpation of the elongated
styloid process and radiography. Eagle’s syndrome should
be considered in patients with difficulty swallowing, mas-
ticatory pain, globus sensation, and neuropathic pharyn-
geal or facial pain. If conservative therapy fails, selected
patients may benefit from surgical excision of elongated
styloid processes. Here we report a case and review the
literature on Eagles’ syndrome.

Introduction

The styloid process of the temporal bone is an elongated
conical projection that lies anterior to the mastoid process
between the internal and external carotid arteries and lat-
eral to the tonsillar fossa'. In the fetus this process origi-
nates from Reichert’s cartilage of the second pharyngeal
arch. Eagle’s syndrome is the term given to the symptom-
atic elongation of the styloid process along with the min-
eralization of the stylohyoid or stylomandibular ligament.
Here we present a case of a patient who presents with
Eagle’s Syndrome.

Case Report

A 59 year-old male patient presented for evaluation of his
facial/neck pain. The patient reported constant dull and
shooting pain in his face which traveled to the anterior
portion of the neck, side of the neck, back of the neck
and toward the top of the head. He rated his current pain
at 10 out of 10 and stated that it had remained constant
over twenty years. His pain increased with swallowing
and turning of the head. This patient was previously di-
agnosed with Eagle’s syndrome and underwent surgery
ten years ago. His right stylohyoid process was removed
by an otolaryngologist via an intraoral approach. However,
his symptoms remained unchanged. He had seen mul-
tiple medical specialists; their extensive workups including
MRI's and CT scans and various medical managements
had failed in relieving his pain. His neurosurgeon remarked
that the pain may be due to cervical stenosis at C3-5 but
the final diagnosis remained inconclusive. On our exam,
he presented with generalized myofacial pain associated
with the muscles of mastication, facial expression and
neck. Although all of his lower teeth were sensitive to per-
cussion, there was no obvious dental pathology. He has
returned to his pain management specialist in order to
continue medical management. A comprehensive litera-
ture review of Eagle’s syndrome and differential diagnosis

Figure 1
Panoramic radiographic demonstrating elongated and calcified
stylohyoid ligament.

is presented in this article. It is important to remark that
facial pain can be a complex challenging clinical problem
and may be refractory to surgical intervention.

Discussion

Eagle was the first to describe the syndrome in 1937. He
believed that the normal length of the styloid process was
2.5 cm or less and considered anything longer than 3
cm to be abnormal®. Eagle went on further to divide the
syndrome into two distinct types, the classical syndrome
also known as the stylohyoid syndrome and the second
known as the stylocarotid syndrome®. The classical stylo-
hyoid syndrome almost always follows a tonsillectomy and
is distinguished by a dull lingering pharyngeal pain located
within the tonsillar fossa and with migrations towards the
ipsilateral ear. It is also accompanied by dysphagia, ody-
nophagia and the sensation of a foreign body lodged in
the pharynx®4,

The second syndrome known as stylocarotid syndrome
occurs when the styloid process compresses the internal
and/or external carotid arteries. When the internal carotid
artery is compressed, cervical pain arises by the move-
ment of the neck and radiates to the supraorbital and pari-
etal regions. When the external carotid is involved, the pain
radiates more towards the infraorbital regions leading to
pain on moving the head and a constant pain in the neck
or even drowsiness and visual disorders®#,

12 ©2007 Columbia Dental Review
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There have been theories developed to explain the symp-
toms associated with Eagle’s syndrome. Two of the theo-
ries known as reactive hyperplasia and reactive metapla-
sia attribute this overgrowth as a response to injury such
as tonsillectomy surgery. A third theory proposes that the
pain may be caused by the compression of the glosso-
pharyngeal nerve as it passes an overgrown styloid pro-
cess. It has also been proposed that the normal process
of aging may also mimic the symptoms of Eagle’s syn-
drome because of a decrease in elasticity of soft tissues,
tendonitis and reactive inflammation in the region of the
glossopharyngeal nerve®.

The diagnosis of Eagle’s syndrome is made by physical ex-
amination and/or radiographically. If the styloid process is
palpable in the tonsillar fossa this is indicative of an elongated
styloid process because it cannot nhormally be palpated in
this location®. Confirmation of an elongated styloid process
can be made by the use of several radiographic techniques
(Fig. 1, 2). The most common techniques in use include a
panoramic radiograph, posterior-anterior skull view, lateral
cephalogram, lateral oblique mandibular views, Towne’s view
and an open mouth odontoid view. It is important that the di-
agnosis of Eagle’s syndrome is carried out properly because
animproper diagnosis may lead to unnecessary referrals and
treatment to the patient. The differential diagnosis of Eagle’s
syndrome includes temporomandibular joint disorders, tri-
geminal, sphenopalatine, and glossopharyngeal neuralgias,
myofacial pain, mastoiditis otitis, temporal arteritis, dental
pain and chronic tonsillitis to name a few?.

The incidence of Eagle’s syndrome is very controversial.
Eagle believed that 4% of the general population had elon-
gated styloid processes but of that number only about 4%
have symptoms associated with this elongation. There
have been several studies reporting differing results for
the incidence. Kaufman et al found an incidence of 7%38.
Grossman and Tarsitano examined 1,771 fims of men be-
tween the ages of 18 and 22 and found that only 1.4% had
styloid processes longer than 25 mm?3. Keur et al exam-
ined 1,135 panoramic radiographs of edentulous patients
and found that 32.9% of female and 28.5% of male pa-
tients had elongated styloid processes®.

There are non-surgical and surgical approaches to the treat-
ment of Eagle’s syndrome. Non-surgical methods include
transpharyngeal infiltration with lidocaine or steroids and
manual fracture of the styloid process'®. The most popular
treatment for Eagle’s syndrome however is the surgical ap-
proach. There are two surgical approaches each of which
has advantages and disadvantages. Advocates of the intra-
oral approach argue that it avoids external scars; it can be
performed under local anesthesia and is less time consum-
ing. The disadvantages of this method however include the
possibility of deep space infection and poor visualization of

Figure 2
Lateral cephalometric radiograph demonstrating elongated and
calcified stylohyoid ligament.

the surgical field2348, The intra-oral approach is carried out
by the digital palpation of the styloid process followed by an
incision. The styloid process is then identified, stripped of
periosteum, ligaments, and insertions from the styloid pro-
cess followed by its removal®.

The alternative approach, known as the extra-oral ap-
proach, has the advantages of better visualization of the
surgical field and the reduced possibility of deep space in-
fection. The disadvantages include external scarring, lon-
ger duration of surgery and the possibility of facial nerve
damage?®#. The extra-oral approach involves making a
cervical incision from the proximal portion of the sterno-
cleidomastoid muscle to the hyoid bone and reflecting the
parotid sheath, carotid sheath and sternocleidomastoid
muscle. The final step involves the separation of aponeu-
rosis and muscular insertions from the styloid process fol-
lowed by its removal*.

Conclusion

Eagle’s syndrome represents a classic example of head
and neck pain where the exact etiology is often misdi-
agnosed. It is important for clinicians to be aware of this
anomaly and its anatomic basis. One should be aware that
simple radiography can confirm a suspected diagnosis,
and in serious cases surgery is the preferred treatment, as
the shortcomings of a pharmacological therapy are well
known in the literature.

References

1. Motellaro C, Biancucci P, Picciolo G, Vercellino V
(2002). Eagle’s Syndrome: Importance Of A Corrected
Diagnosis and Adequate surgical treatment. J Craniofac
Surg 13:755-758.

Volume 11 : 2006-2007

©2007 Columbia Dental Review 13



Eagle’s Syndrome: A Case Report

2. Rechtweg J, Wax M (1998). Eagle’s Syndrome: A
Review. Am J Otololaryn 19(5):316-321.

3. Diamond L, Cottrell D, Hunter M, Papageorge M
(2001). Eagle’s Syndrome: A Report of 4 Patients
Treated Using a Modified Extraoral Approach. J Oral
Maxillofac Surg 59:1420-1426.

4. Fini G, Gasparini G, Filippini F, Becelli R, Macotullio D
(2000). The long Styloid Process of Eagle’s Syndrome. J
Craniofac Surg 28:123-127.

5. Slavin K (2002). Eagle Syndrome: Entrapment of the
Glossopharyngeal nerve? J Oral Maxillofac Surg 60:171-175.

6. Murtagh R, Caricciolo J, Fernandez G (2001). CT
Finding Associated with Eagle Syndrome. Am J Neuro-
rad 22:1401-1402.

7. Milioro M (1994). Fracture of the Styloid process: A
case report and review of literature. J Oral Maxillofac
Surg 52:1073.

8. Prasad K, Kamath M, Reddy K, Raju K, Aggraval S
(2002). Elongated Styloid Process (Eagle’s Syndrome): A
Clinical Study. J Oral Maxillofac Surg 60:171-175.

9. Keur JJ, Campbell JS, McCarthy JF (1986). The clini-
cal significance of the elongated styloid process. Oral
Surg Oral Med Oral Path 61:399-404.

10. Buono U, Mangone G, Michelotti A, Longo F,
Califano L (2005). Surgical Approach to the Stylohyoid
Process in Eagle’s Syndrome. Journal J Oral Maxillofac
Surg 63:714-716.

14 ©2007 Columbia Dental Review

Volume 11 : 2006-2007



Adjustment of Complete Denture Occlusion with
the Coble Balancer: A Case Report

David Tavelin', Jason Psillakis, DDS, MS?

'Class of 2007, College of Dental Medicine, Columbia University, New York, NY
2Assistant Clinical Professor, Division of Prosthodontics, College of Dental Medicine, Columbia University, New York, NY

Abstract

The need for complete denture prostheses is currently in-
creasing in the United States. The central bearing point
device is an instrument that aids in delivery of functionally
and esthetically acceptable complete denture prostheses.
The Coble Balancer is one such device that, when utilized
with selective grinding, can provide an optimally balanced
maxillo-mandibular denture occlusion.

Introduction

Information extrapolated from the 1991 NHANES Il study
and the U.S. Census Bureau Report has suggested an
overall increase in the need for complete denture prosth-
odontic therapy in the coming years. The adult population
that will require at least one arch of complete denture pros-
thesis will increase 13% by the year 2020'. Concurrently,
more adults of advancing age will be affected by the myriad
of deleterious consequences that accompany edentulism,
including but not limited to: psychosocial effects, anatomic
remodeling, masticatory function deficits, and dietary limita-
tions.? Hence, the pursuit to provide the growing edentulous
population with functional and esthetic complete denture
prostheses will continue to be a worthwhile one.

One of the most important goals of denture fabrication is
the restoration of masticatory function®. The performance
of the denture is largely determined by the degree of reten-
tion, stability, and support*. Concomitantly, patient accep-
tance and satisfaction with the replacing prosthesis are
anchored in the successful re-establishment of functional
stability>®. Of paramount importance in achieving these
facets of optimal performance are the dentist’s techniques
in capturing and establishing vertical dimension, centric
relation, and balanced denture occlusion. Numerous tools
are used in this process including occlusal wax rims, pho-
netics, a clinical remount procedure, and the extra-oral
Gothic arch tracer. Included but often overlooked in this
armamentarium is the central bearing point device; a tool
currently and unwarrantedly limited to the circles of aca-
demicians and prosthodontists. Despite its generally per-
ceived complexity, it is a very viable and accurate way to
ascertain centric relation, establish a reproducible occlusal
vertical dimension and a verifiably balanced occlusion.

The Coble Balancer (LeeMark Dental Products) is one
such central bearing point device. It maintains denture
stability on the movable tissues of the basal seat while

Figure 1
Balancer apparatus constructed

simultaneously creating an intra-oral Gothic arch tracing
through mandibular protrusive and excursive movements.
It was initially created to locate centric relation, provide a
means for its transfer to an articulator, and in conjunction
with spot grinding, to balance denture occlusion at deliv-
ery’. It's use has since been described in the determina-
tion of vertical dimension as well®.

The Coble Balancer represents a culmination of the ideas
and inventions put forth by Hesse, Gysi, Phillips and Hardy
in the early 20th century. Hesse first introduced his nee-
dlepoint tracing device in 1897. It provided an extra-oral
tracing to determine centric relation®. Gysi enhanced and
popularized the apparatus in 1910 with his inclusion of
modeling compound rims to maintain vertical dimension
while recordings were taken®. The ensuing central bear-
ing point concept was pioneered by George Phillips who
developed a ball bearing tripod device in combination with
Hesse’s needlepoint extra-oral tracing device. Phillips’ self
described “tool” minimized occlusal rim movement while
simultaneously recording an extra-oral gothic arch®. Co-
ble then built upon these ideas to create a central bearing
point device that both maintained vertical dimension, tissue
stability, and produced an intra-oral gothic arch tracing’.
The device consisted of a centering ring guide, a maxil-
lary tracing pin, a mounting jig, and a lower bridge with
graph plate'. These components were typically attached
to the acrylic base plates with modeling compound. The
pin was adjusted to provide equalized pressures on the
ridges while vertical dimension is manipulated according
to procedural protocol.
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Figure 2
Lack of occlusal contact

Figure 3A
Adjustment of dentures. Prematurity detected on the right

Figure 3B
Adjustment of dentures. Prematurity detected on the left.

As stated earlier, an important use for the Coble Balancer
is to balance maxillary and mandibular complete denture
occlusion at the time of insertion. A balanced occlusion
can yield significant benefits and improvement in function,
even in the face of coexisting jaw relationship errors, fitting
inaccuracies, and flange extension errors'2,

Yet despite the benefits, denture delivery can be a difficult
process (for both dentist and patient) that may last several
appointments and extend into along period of adjustments
and/or relining. There are numerous opportunities for the
introduction of error into the delivery process that dentists
must contend with. Laboratory processing errors such as
acrylic shrinkage, thermal contraction, water sorption, and
stress relaxation are major sources of discrepancy'®',
More error may be introduced in the conventional occlu-
sion check with articulating paper, followed by spot grind-
ing. Although popular, this procedure unfortunately does
not account for the mobility of the basal tissues. A forward
shift or asynchronous bite may go undetected and even-
tually contribute to muscular soreness, sore spots, or soft
tissue lesions such as epulis fissuratum and inflammatory
papillary hyperplasia's®.

The Coble device helps to address and preempt these
potential complications. At denture delivery, the complete
denture with properly affixed Coble components is insert-
ed. The central bearing screw is shortened and the patient
is asked to move into excursive and protrusive movements
to locate any premature contacts that may compromise
denture stability. If prematurities are encountered, they are
spot ground until eliminated. In subsequent adjustments,
the optimal occlusion may be exactly reproduced and ver-
ified, thereby eliminating occlusal discrepancy from the list
of diagnostic differentials causing sore spots. This method
aids the dentist in the development of a complete den-
ture prosthesis that is stable, functional and more easily
adapted to by patients.

Case Report

In this treatment, the Coble Balancer was utilized to adjust
the occlusion of a removable maxillary complete denture
and a removable mandibular complete denture at delivery.
The patient was a 69-year-old female whose prostheses
were constructed via traditional clinical and laboratory
methods.

Using modeling compound, the Balancer plates were
fixed to the mandibular and maxillary prostheses so that
they were centered at the level of the molar/premolar re-
gions (Fig. 1). The prostheses were then placed in the
mouth and the maxillary pin assembly unscrewed so that
pin and mandibular plate contact before the acrylic denti-
tion. This disallows intercuspation or contact in any ex-
cursions (Fig. 2). The pin was screwed incrementally by
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one-quarter turns and the patient asked to tap and grind
on articulating paper on the occlusal surface. Premature
contacts were detected (Fig. 3A-B), transferred (Fig. 4) and
then relieved with selective grinding. Successive adjust-
ments were completed until a fully balanced contact was
achieved (Fig. 5, 6).

Discussion

Unilateral or bilateral soreness of an edentulous ridge is a
sign of an occlusal discrepancy. These occlusal interfer-
ences cause the denture to rock on the basal seat and
create friction on the bony ridges. The movable tissues
of the basal seat often make this difficult to detect when
delivering dentures in the conventional manner. The Coble
Balancer’s central bearing point sustains a fully seated
denture base plate, an advantage allowing for a more ac-
curate occlusal diagnostic evaluation. Indeed, Utz et al. re-
ported in a 1995 study that patients whose dentures were
equilibrated with the central-bearing-point method tended
to cope better with their dentures and suffered from fewer
pressure spots'.

While the Coble Balancer has many advantages, its use
may not be appropriate in all clinical situations. Trapozzano
has stated that intra-oral central bearing point devices may
only provide equalization of pressure “if two conditions are
present: 1) if normal ridge relations exist and the central
point of bearing can be placed in the center of the maxil-
lary and mandibular foundational bases; and 2) if mucosal
resiliency is extremely slight™.” This observation was an ex-
pansion on Hanau’s concept of “resilient and like effect” or
Realeff where mucosal resiliency could lead to an uneven
distribution of rebounding tissue pressure. This ‘Realeff’
can produce new discrepancies, that when corrected for,
(via spot grinding) will provide a disharmonious occlusion
and cause further masticatory dysfunction.  Yurkstas also
found that the position and inclination of the central bear-
ing point and the relative tilt of the tracing plate affect the
duplicability of the intra-oral tracing™. Therefore, great care
must be taken in patient selection and procedural execu-
tion in order to use the Coble Balancer effectively.

Conclusion

Perhaps the effort required in the process is the factor
most responsible for the technique’s unpopularity in the
general market. Without the requisite knowledge and ex-
perience in its manipulation, the extensive investment of
time and energy to traverse the learning curve may be
a deterrent for most practitioners. Some dentists prefer
an alternative clinical remount procedure. Firtell et. al. re-
ported that clinical remounting significantly reduced the
incidence of soreness, preserved occlusal forces, and re-
duced the changes in occlusal patterns of the dentures®.
Ansari described a simplified clinical remount procedure

Figure 4
Prematurities transferred with articulating paper

H i
Figure 5
Prematurities relieved with successive spot grinding

LA
Figure 6
Completed balanced occlusion
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using high viscosity elastomer putty?'. Surprisingly, no
current studies have made direct comparisons between
clinical remount and central bearing point methods. This
represents an area of opportunity for further investigation.
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