


Aspergillosis

Aspergillosis of the maxillary sinus is a relatively rare disease in non-
immunocompromised patients. Khongkhunthian and Reichart (2001)
report that in recent years a number of cases of aspergillosis of the
maxillary sinus have been reported in association with overextension of
root canal fillings with certain root canal cements.13 It has been
suggested that zinc oxide-based root canal cements might promote the
infection with the Aspergillus species. In particular Aspergillus
fumigatus has been found to be associated with the maxillary sinus
infection. Radiographically the unique appearance of a dense opacity
foreign body reaction in the maxillary sinus is considered a
characteristic finding in maxillary sinus aspergillosis (Fig. 9). Two cases
where root canal overfilling was associated with aspergillosis of the
maxillary sinus in young healthy female patients were reported from
Chiang Mai University, Thailand.13 In both patients the first maxillary
molar was involved. Patients were asymptomatic and the diagnosis was
made incidentally; however surgical inspection confirmed both
patients to have aspergillomas, microscopically showing characteristic
branching hyphae and conidophores typical of Aspergillus.

Horre et al. (2002) also reported that fungal infections of the maxillary
sinus can be associated with overfilling of dental root canals, when zinc-
containing filling materials are used.14 They reported a maxillary sinus
aspergilloma patient caused by Aspergillus emericella (rarher than A.
fumigatus) in a young immunocompetent female.

Conditions that may simulate dental periapical pathoses

There are a number of landmarks and conditions that need to be
differentiated from periapical pathoses of dental cause. The most
important radiologic consideration is whether the apical periodontal
ligament space is intact. Acute apical periodontitis will leave the lamina
dura intact, but the tooth may be elevated in the socket due to
accumulation of pus and/or inflammatory exudates. This is easy to
differentiate from the normal circumstance in view of being associated
with pain, particularly on dental occlusion or tapping the tooth. With
chronic periapical pathoses there is generally a remodeling of the apical
periodontal space with an apical radiolucency having walls that merge

with the lamina dura. By way of comparison, normal anatomic
landmarks are superimposed on the undisturbed periodontal ligament
space. Such anatomical structures include the mental foramen, incisive
fossa and maxillary sinus.

Periapical cemento-osseous dysplasia is a fairly common condition,
particularly in middle-age women of African ancestry. The condition is
found particularly in association with the apices of mandibular
anterior teeth. The initial lesions are homogeneous radiolucencies.
These later calcify over time. With care it is possible to demonstrate
that periodontal space remains intact, as this condition actually arises
in the supporting bone rather than in cementum. In any event, vitality
testing of the pulp is key. In periapical cemental dysplasia the teeth
remain vital.

Stafne was the first to report the presence of "bone cavities" or
depressions in the angle of 35 mandibles.15 Such cavities generally
appear below the mandibular canal toward the lower border between
the mandibular first molar and the mandibular angle, and are not
considered rare. However, Stafne's bone cavity is relatively rare in the
anterior mandible. As a result, diagnosis in the anterior mandible may
be missed. Treatment modalities such as endodontic treatment, bone
trephining, and bone exploration may be conducted. In the absence of
a non-vital tooth or other obvious etiology, computed tomography is
a suitable noninvasive diagnostic and follow-up modality for this
bony configuration on panoramic or intraoral radiographs of the
anterior mandible.15 While this is considered a developmental
anomaly, it may not become apparent until the patient is in their late
teens or early twenties.

Various cysts and neoplasms may also be superimposed over the
apices of teeth, and can, on occasion, result in resorption of the lamina
dura and tooth roots (Fig. 10). Panoramic radiology can sometimes
provide the wider view needed to reveal the actual extent of such lesions
and thereby help develop a more accurate differential diagnosis. In many
instances the teeth concerned remain vital to pulp testing. The systemic
condition, hyperparathyoidism may cause brown tumors resulting in
loss of lamina dura simulating a periapical lesion of dental origin, but

again the involved tooth or teeth are usually vital (Fig. 10).

Figure 9:

Cropped axial CT scan showing aspergillus sinusitis (arrow). Figure 10:

A: Ossifying fibroma seen as a circumscribed unilocular radiolucency incidently associated with first molar roots (detail from panoramic
radiograph). B: Odontogenic keratocyst detail from panoramic radiograph. Note homogeneous radiolucency that surrounds roots of right
premolar and molar. The definitive diagnosis awaits histopathology in such cases (insert). C. Brown tumor in secondary
hyperparathyroidism superimposed over root of left mandibular central incisor tooth.

cortex of the affected jaw can be difficult to detect regardless of the radiographic method. Lesions
large enough to be seen on periapical radiographs are usually clearly demonstrated by panoramic
radiographs.The panoramic radiograph has the advantage of demonstrating the full extent of larger
lesions that can extend beyond the margins of a periapical radiograph.

Given reduced host resistance, or increased virulence of infectious agents, there can be
tissue destruction and a cyst may convert to a chronic abscess following the loss of the
epithelial lining. Given drainage of pus, increased host resistance or antibiotics such lesions
may deteriorate (Fig. 1). At a distance beyond the radiolucency there may be increases in
inflamed bony sclerosis (Fig. 6). Such increased mineralization is termed condensing osteitis.

Occasionally, infections of dental origin may not remain localized, especially in patients with
reduced host resistance due to immunosuppression. Highly destructive suppurative osteomyelitis
may ensue (Fig. 7A). The panoramic radiograph is a useful method to explore the boundaries of
such lesions. Spread of infection in the form of periostitis ossificans is also possible, but is more
frequent in young individuals who exhibit a high resistance to infection (Fig. 7B-C).

Providing a comprehensive radiographic overview

If patients are referred to the endodontist to have root canal therapy performed to treat pulpal and
periradicular diseases, the only radiograph to accompany the patient is often the periapical
radiograph. Bodley et al. (2003) notes that such individual periapical radiographs are inadequate for
the detection of asymptomatic pathoses present in other areas of the maxilla and mandible.2

Frequently, the referring dentist has taken a panoramic radiograph, but does not see a need to refer
to anything other than the selected periapical view.

In the case of the US armed forces, the military's readiness mission requires that a panoramic
radiograph be part of the patient's dental record. In addition to its use for personal identification
purposes, the panoramic radiograph is an excellent diagnostic tool that can give the clinician an
overall view of the dentoalveolar structures. A retrospective study at Fort Gordon, Georgia by
Bodley et al. evaluated randomly selected panoramic radiographs from US military personnel and
recorded the presence of radiolucent and radiopaque areas that would not be evident on a
referral periapical radiograph.2 The results of this study found a 4.2% occurrence of undiagnosed
pathoses that would otherwise have gone undetected, and that could well impact on military
readiness at a critical juncture.

Ahlqwist et al. (1986), in conjunction with an epidemiological study of oral health in women
investigated the diagnostic yield of the panoramic radiograph in comparison with the intraoral
full mouth survey including posterior bitewing radiographs.3 Full mouth surveys and panoramic
radiographs of 75 women were compared for gross characteristics such as distribution of teeth,
missing teeth, restorations, and endodontic treatment as well as for osteolytic lesions at the root,
marginal bone loss and carious lesions. Nearly a 100% correlation was found both for gross
characteristics and also for osteolytic lesions associated with teeth. Furthermore the coefficient
of correlation was .96 for individual mean marginal bone scores. Poor agreement was found only
for carious lesions with only 36% of those carious lesions extending well into the dentin being
found both in the intraoral radiographs and in the panoramic radiographs. It was concluded that,
except for dental caries, the panoramic radiograph can be considered as adequate as the
intraoral radiographic survey for studies of oral health.

Using panoramic radiographs, De Cleen et al. (1993) determined the periapical status of all teeth
and the prevalence of endodontic treatment in a group of 184 Dutch adults [4]. In this population,
5.2% of all non-endodontically treated teeth showed signs of periapical pathoses and 2.3% of the
teeth were root-filled. Around the apices of 39.2% of the endodontically treated teeth in this
survey, radiologic signs of periapical pathology were observed. Using the level of the root canal
filling as a criterion for evaluating the quality of the root canal treatment, 50.6% of the endodontic
treatments were assessed to be inadequate. There was a significant correlation between the
presence of periapical pathology and underfilling of the root canal(s). Nearly half of the patient
sample (44.6%) had at least one tooth with radiographic signs of periapical pathosis, indicating a
substantial future need for endodontic treatment.4

A similar study was conducted in Gottingen by Hulsmann et al. (1991) to determine the
incidence, distribution and quality of endodontic treatment using panoramic radiographs of 200
periodontal patients.5 While only 3.2% of all teeth had root-canal-fillings, 87% of all root-canal-
fillings ended more than 2 mm from the apex and more than 60% exhibited insufficient
obturation. Periapical lesions were clearly depicted in panoramic radiographs for 60% of all teeth
having root-canal-fillings.5

Follow up evaluation

Lupi-Pegurier et al. (2002) conducted a study to determine the periapical status and the quality
of root-canal treatment amongst an adult population attending the dental school in Nice,
France.6 The survey involved 344 patients: 180 women and 164 men. Panoramic radiographs,
taken by a trained radiology assistant, were used. The periapical areas of all teeth (with the
exception of third molars) were examined. Technical quality of root fillings were evaluated for
both apical extension and density. Statistical analyses were conducted using ANOVA, Chi-square,
Fisher's PLSD and Cohen's Kappa tests. Men had significantly fewer natural remaining teeth than
women (p<0.03) so it is perhaps not surprising that the average number of root-filled teeth was
lower for men than for women (p<0.01). The majority of root fillings were considered poorly
executed. While non-root-filled teeth (n = 6126) had significantly fewer signs of periapical
pathology than root-filled teeth (n = 1429) (1.7% vs. 31.5%, p<0.0001). There was a significant
correlation between the presence of periapical pathology and inadequate root-canal fillings
(p<0.001). The results of the study indicated that many endodontic treatments were technically
unsatisfactory in terms of quality and treatment outcome. There was a need for comprehensive
evaluation of the need for endodontic retreatment in the population examined. Panoramic
radiography proved effective for this evaluation.6

Hulsmann M, et al. (1991) of the University of Gottingen used panoramic radiographs to
determine the incidence, distribution and quality of endodontic treatment in 200 patients.7 Root-
canal-fillings were found in 3.2% of teeth. 87% of all root-canal-fillings ended more than 2 mm
from the apex and more than 60% exhibited insufficient obturation. Periapical lesions were
detected in 60% of all teeth with root canal fillings.

Panoramic radiographs were taken of 392 Estonian schoolchildren (33% boys and 67% girls)
aged 14-17 years, 197 in Tartu and 195 in Tallinn.8 The mean number of permanent teeth was 31.5
with 14% of the children having one to four teeth (excluding wisdom teeth). Endodontic
treatment had been given to 13% of the subjects in Tartu and to 46% in Tallinn, the success rates
being only 47% and 44%, respectively. Furthermore, 8 odontogenic cysts, one nasopalatine duct
cyst, and one solitary bone cavity were found by analyzing the diagnostic Panoramic in addition
to two odontomas, two cemento-ossifying lesions, and one osteoma.

Ainamo et al. (1994) evaluated 169 dentate persons, aged 76, 81, and 86 years, living at home in
Helsinki, Finland by means of panoramic radiography supplemented by intraoral radiographs.9

The older the age group, the fewer teeth remained. The proportion of endodontically treated
teeth was 19% in the 76-year-olds and rose to 26% in the 86-year-olds. Of these subjects, 41% had
periapical periodontitis, which was more common in endodontically-treated teeth (18%) than in
teeth without root fillings (4%). Periapical lesions were more common in men than women. The
relatively high frequency of pariapical lesions could be interpreted as radiographic evaluation of
the dentate elderly being a relatively high-yield procedure.

Maxillary Sinus Disease Related to Endodontic Therapy

Endo-Antral syndrome

Selden first reported the “endo-antral syndrome”as an endodontic complication in 1989.10 This
“syndrome” results from the spread of pulpal disease beyond the periapex into the maxillary
sinus.10-12 Selden described this syndrome as being characterized by the following: a) occurrence
in a tooth with pulpal disease whose apices approximate the floor of the maxillary sinus, b)
presence of a periapical radiolucency with the involved tooth, c) radiographic loss of the lamina
dura at the inferior border of the maxillary sinus over the involved tooth, d) a radiopaque mass
that approximates the sinus above the apex of the involved tooth (representing localized
swelling and thickening of the sinus mucosa), and e) radiopacity of differing degrees in the sinus
space (Fig. 8). Selden felt that all five features were not found in all cases and that most cases of
this syndrome responded well to non-surgical endodontic therapy. He concluded that it would
be of “strategic clinical value” for the endodontic diagnostic evaluation to include the status of
the adjacent maxillary sinus at the beginning of root canal therapy if only to establish a baseline
for follow up.

Figure 3:

Details of a panoramic radiograph demonstrating development of
a periapical radiolucencies (arrows) at the root apices of a
mandibular permanent molar tooth having extensive occlusal
dental caries involving the pulp.

Figure 4:

Details of panoramic radiograph showing moderate (A) and large
(B) periapical radiolucencies, and normal tooth development 
(C) where the root apices have not fully formed.

Figure 5:

Large radicular cyst on a mandibular first molar (A) and premolar
(B); and residual radicular (apical periodontal) cyst (C) following
removal of the “causative” tooth. Note the small periapical
radiolucency associated with the over-filled distal root of the
adjacent molar tooth in (C).

Figure 6:

Details from panoramic radiographs demonstrating examples of
focal sclerosing osteomyelitis (condensing osteitis). In both
instances, bony sclerosis is seen beyond the apical rarefactions
subjacent to the carious first molar tooth (arrows).

Figure 7:

A: Suppurative osteomyelitis: note irregular radiolucency and
sequestration of dead bone; B: Clinical photograph of patient
illustrated in “C”: note swelling of right cheek with “onion peel”
proliferation of the lower mandibular cortex (arrows). This is
proliferative periostitis and represents spread of infection from
the carious first molar tooth that has a periapical pathosis.

Figure 8:

Endo-antral syndrome: Radicular cyst causing displacement of
maxillary sinus floor and reaction in sinus lining mucosa. This
lesion actually had areas of cyst, granuloma and abscess when
examined histologically (See Fig. 2. – this is the same case).
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Figure 9:

Cropped axial CT scan showing aspergillus sinusitis (arrow). Figure 10:

A: Ossifying fibroma seen as a circumscribed unilocular radiolucency incidently associated with first molar roots (detail from panoramic
radiograph). B: Odontogenic keratocyst detail from panoramic radiograph. Note homogeneous radiolucency that surrounds roots of right
premolar and molar. The definitive diagnosis awaits histopathology in such cases (insert). C. Brown tumor in secondary
hyperparathyroidism superimposed over root of left mandibular central incisor tooth.

cortex of the affected jaw can be difficult to detect regardless of the radiographic method. Lesions
large enough to be seen on periapical radiographs are usually clearly demonstrated by panoramic
radiographs.The panoramic radiograph has the advantage of demonstrating the full extent of larger
lesions that can extend beyond the margins of a periapical radiograph.

Given reduced host resistance, or increased virulence of infectious agents, there can be
tissue destruction and a cyst may convert to a chronic abscess following the loss of the
epithelial lining. Given drainage of pus, increased host resistance or antibiotics such lesions
may deteriorate (Fig. 1). At a distance beyond the radiolucency there may be increases in
inflamed bony sclerosis (Fig. 6). Such increased mineralization is termed condensing osteitis.

Occasionally, infections of dental origin may not remain localized, especially in patients with
reduced host resistance due to immunosuppression. Highly destructive suppurative osteomyelitis
may ensue (Fig. 7A). The panoramic radiograph is a useful method to explore the boundaries of
such lesions. Spread of infection in the form of periostitis ossificans is also possible, but is more
frequent in young individuals who exhibit a high resistance to infection (Fig. 7B-C).
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periradicular diseases, the only radiograph to accompany the patient is often the periapical
radiograph. Bodley et al. (2003) notes that such individual periapical radiographs are inadequate for
the detection of asymptomatic pathoses present in other areas of the maxilla and mandible.2

Frequently, the referring dentist has taken a panoramic radiograph, but does not see a need to refer
to anything other than the selected periapical view.

In the case of the US armed forces, the military's readiness mission requires that a panoramic
radiograph be part of the patient's dental record. In addition to its use for personal identification
purposes, the panoramic radiograph is an excellent diagnostic tool that can give the clinician an
overall view of the dentoalveolar structures. A retrospective study at Fort Gordon, Georgia by
Bodley et al. evaluated randomly selected panoramic radiographs from US military personnel and
recorded the presence of radiolucent and radiopaque areas that would not be evident on a
referral periapical radiograph.2 The results of this study found a 4.2% occurrence of undiagnosed
pathoses that would otherwise have gone undetected, and that could well impact on military
readiness at a critical juncture.

Ahlqwist et al. (1986), in conjunction with an epidemiological study of oral health in women
investigated the diagnostic yield of the panoramic radiograph in comparison with the intraoral
full mouth survey including posterior bitewing radiographs.3 Full mouth surveys and panoramic
radiographs of 75 women were compared for gross characteristics such as distribution of teeth,
missing teeth, restorations, and endodontic treatment as well as for osteolytic lesions at the root,
marginal bone loss and carious lesions. Nearly a 100% correlation was found both for gross
characteristics and also for osteolytic lesions associated with teeth. Furthermore the coefficient
of correlation was .96 for individual mean marginal bone scores. Poor agreement was found only
for carious lesions with only 36% of those carious lesions extending well into the dentin being
found both in the intraoral radiographs and in the panoramic radiographs. It was concluded that,
except for dental caries, the panoramic radiograph can be considered as adequate as the
intraoral radiographic survey for studies of oral health.

Using panoramic radiographs, De Cleen et al. (1993) determined the periapical status of all teeth
and the prevalence of endodontic treatment in a group of 184 Dutch adults [4]. In this population,
5.2% of all non-endodontically treated teeth showed signs of periapical pathoses and 2.3% of the
teeth were root-filled. Around the apices of 39.2% of the endodontically treated teeth in this
survey, radiologic signs of periapical pathology were observed. Using the level of the root canal
filling as a criterion for evaluating the quality of the root canal treatment, 50.6% of the endodontic
treatments were assessed to be inadequate. There was a significant correlation between the
presence of periapical pathology and underfilling of the root canal(s). Nearly half of the patient
sample (44.6%) had at least one tooth with radiographic signs of periapical pathosis, indicating a
substantial future need for endodontic treatment.4

A similar study was conducted in Gottingen by Hulsmann et al. (1991) to determine the
incidence, distribution and quality of endodontic treatment using panoramic radiographs of 200
periodontal patients.5 While only 3.2% of all teeth had root-canal-fillings, 87% of all root-canal-
fillings ended more than 2 mm from the apex and more than 60% exhibited insufficient
obturation. Periapical lesions were clearly depicted in panoramic radiographs for 60% of all teeth
having root-canal-fillings.5

Follow up evaluation

Lupi-Pegurier et al. (2002) conducted a study to determine the periapical status and the quality
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exception of third molars) were examined. Technical quality of root fillings were evaluated for
both apical extension and density. Statistical analyses were conducted using ANOVA, Chi-square,
Fisher's PLSD and Cohen's Kappa tests. Men had significantly fewer natural remaining teeth than
women (p<0.03) so it is perhaps not surprising that the average number of root-filled teeth was
lower for men than for women (p<0.01). The majority of root fillings were considered poorly
executed. While non-root-filled teeth (n = 6126) had significantly fewer signs of periapical
pathology than root-filled teeth (n = 1429) (1.7% vs. 31.5%, p<0.0001). There was a significant
correlation between the presence of periapical pathology and inadequate root-canal fillings
(p<0.001). The results of the study indicated that many endodontic treatments were technically
unsatisfactory in terms of quality and treatment outcome. There was a need for comprehensive
evaluation of the need for endodontic retreatment in the population examined. Panoramic
radiography proved effective for this evaluation.6

Hulsmann M, et al. (1991) of the University of Gottingen used panoramic radiographs to
determine the incidence, distribution and quality of endodontic treatment in 200 patients.7 Root-
canal-fillings were found in 3.2% of teeth. 87% of all root-canal-fillings ended more than 2 mm
from the apex and more than 60% exhibited insufficient obturation. Periapical lesions were
detected in 60% of all teeth with root canal fillings.

Panoramic radiographs were taken of 392 Estonian schoolchildren (33% boys and 67% girls)
aged 14-17 years, 197 in Tartu and 195 in Tallinn.8 The mean number of permanent teeth was 31.5
with 14% of the children having one to four teeth (excluding wisdom teeth). Endodontic
treatment had been given to 13% of the subjects in Tartu and to 46% in Tallinn, the success rates
being only 47% and 44%, respectively. Furthermore, 8 odontogenic cysts, one nasopalatine duct
cyst, and one solitary bone cavity were found by analyzing the diagnostic Panoramic in addition
to two odontomas, two cemento-ossifying lesions, and one osteoma.

Ainamo et al. (1994) evaluated 169 dentate persons, aged 76, 81, and 86 years, living at home in
Helsinki, Finland by means of panoramic radiography supplemented by intraoral radiographs.9

The older the age group, the fewer teeth remained. The proportion of endodontically treated
teeth was 19% in the 76-year-olds and rose to 26% in the 86-year-olds. Of these subjects, 41% had
periapical periodontitis, which was more common in endodontically-treated teeth (18%) than in
teeth without root fillings (4%). Periapical lesions were more common in men than women. The
relatively high frequency of pariapical lesions could be interpreted as radiographic evaluation of
the dentate elderly being a relatively high-yield procedure.

Maxillary Sinus Disease Related to Endodontic Therapy

Endo-Antral syndrome

Selden first reported the “endo-antral syndrome”as an endodontic complication in 1989.10 This
“syndrome” results from the spread of pulpal disease beyond the periapex into the maxillary
sinus.10-12 Selden described this syndrome as being characterized by the following: a) occurrence
in a tooth with pulpal disease whose apices approximate the floor of the maxillary sinus, b)
presence of a periapical radiolucency with the involved tooth, c) radiographic loss of the lamina
dura at the inferior border of the maxillary sinus over the involved tooth, d) a radiopaque mass
that approximates the sinus above the apex of the involved tooth (representing localized
swelling and thickening of the sinus mucosa), and e) radiopacity of differing degrees in the sinus
space (Fig. 8). Selden felt that all five features were not found in all cases and that most cases of
this syndrome responded well to non-surgical endodontic therapy. He concluded that it would
be of “strategic clinical value” for the endodontic diagnostic evaluation to include the status of
the adjacent maxillary sinus at the beginning of root canal therapy if only to establish a baseline
for follow up.
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Details of a panoramic radiograph demonstrating development of
a periapical radiolucencies (arrows) at the root apices of a
mandibular permanent molar tooth having extensive occlusal
dental caries involving the pulp.
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Large radicular cyst on a mandibular first molar (A) and premolar
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radiolucency associated with the over-filled distal root of the
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subjacent to the carious first molar tooth (arrows).
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A: Suppurative osteomyelitis: note irregular radiolucency and
sequestration of dead bone; B: Clinical photograph of patient
illustrated in “C”: note swelling of right cheek with “onion peel”
proliferation of the lower mandibular cortex (arrows). This is
proliferative periostitis and represents spread of infection from
the carious first molar tooth that has a periapical pathosis.
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Endo-antral syndrome: Radicular cyst causing displacement of
maxillary sinus floor and reaction in sinus lining mucosa. This
lesion actually had areas of cyst, granuloma and abscess when
examined histologically (See Fig. 2. – this is the same case).
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differentiated from periapical pathoses of dental cause. The most
important radiologic consideration is whether the apical periodontal
ligament space is intact. Acute apical periodontitis will leave the lamina
dura intact, but the tooth may be elevated in the socket due to
accumulation of pus and/or inflammatory exudates. This is easy to
differentiate from the normal circumstance in view of being associated
with pain, particularly on dental occlusion or tapping the tooth. With
chronic periapical pathoses there is generally a remodeling of the apical
periodontal space with an apical radiolucency having walls that merge

with the lamina dura. By way of comparison, normal anatomic
landmarks are superimposed on the undisturbed periodontal ligament
space. Such anatomical structures include the mental foramen, incisive
fossa and maxillary sinus.

Periapical cemento-osseous dysplasia is a fairly common condition,
particularly in middle-age women of African ancestry. The condition is
found particularly in association with the apices of mandibular
anterior teeth. The initial lesions are homogeneous radiolucencies.
These later calcify over time. With care it is possible to demonstrate
that periodontal space remains intact, as this condition actually arises
in the supporting bone rather than in cementum. In any event, vitality
testing of the pulp is key. In periapical cemental dysplasia the teeth
remain vital.

Stafne was the first to report the presence of "bone cavities" or
depressions in the angle of 35 mandibles.15 Such cavities generally
appear below the mandibular canal toward the lower border between
the mandibular first molar and the mandibular angle, and are not
considered rare. However, Stafne's bone cavity is relatively rare in the
anterior mandible. As a result, diagnosis in the anterior mandible may
be missed. Treatment modalities such as endodontic treatment, bone
trephining, and bone exploration may be conducted. In the absence of
a non-vital tooth or other obvious etiology, computed tomography is
a suitable noninvasive diagnostic and follow-up modality for this
bony configuration on panoramic or intraoral radiographs of the
anterior mandible.15 While this is considered a developmental
anomaly, it may not become apparent until the patient is in their late
teens or early twenties.

Various cysts and neoplasms may also be superimposed over the
apices of teeth, and can, on occasion, result in resorption of the lamina
dura and tooth roots (Fig. 10). Panoramic radiology can sometimes
provide the wider view needed to reveal the actual extent of such lesions
and thereby help develop a more accurate differential diagnosis. In many
instances the teeth concerned remain vital to pulp testing. The systemic
condition, hyperparathyoidism may cause brown tumors resulting in
loss of lamina dura simulating a periapical lesion of dental origin, but

again the involved tooth or teeth are usually vital (Fig. 10).

Figure 9:

Cropped axial CT scan showing aspergillus sinusitis (arrow). Figure 10:

A: Ossifying fibroma seen as a circumscribed unilocular radiolucency incidently associated with first molar roots (detail from panoramic
radiograph). B: Odontogenic keratocyst detail from panoramic radiograph. Note homogeneous radiolucency that surrounds roots of right
premolar and molar. The definitive diagnosis awaits histopathology in such cases (insert). C. Brown tumor in secondary
hyperparathyroidism superimposed over root of left mandibular central incisor tooth.

cortex of the affected jaw can be difficult to detect regardless of the radiographic method. Lesions
large enough to be seen on periapical radiographs are usually clearly demonstrated by panoramic
radiographs.The panoramic radiograph has the advantage of demonstrating the full extent of larger
lesions that can extend beyond the margins of a periapical radiograph.

Given reduced host resistance, or increased virulence of infectious agents, there can be
tissue destruction and a cyst may convert to a chronic abscess following the loss of the
epithelial lining. Given drainage of pus, increased host resistance or antibiotics such lesions
may deteriorate (Fig. 1). At a distance beyond the radiolucency there may be increases in
inflamed bony sclerosis (Fig. 6). Such increased mineralization is termed condensing osteitis.

Occasionally, infections of dental origin may not remain localized, especially in patients with
reduced host resistance due to immunosuppression. Highly destructive suppurative osteomyelitis
may ensue (Fig. 7A). The panoramic radiograph is a useful method to explore the boundaries of
such lesions. Spread of infection in the form of periostitis ossificans is also possible, but is more
frequent in young individuals who exhibit a high resistance to infection (Fig. 7B-C).

Providing a comprehensive radiographic overview

If patients are referred to the endodontist to have root canal therapy performed to treat pulpal and
periradicular diseases, the only radiograph to accompany the patient is often the periapical
radiograph. Bodley et al. (2003) notes that such individual periapical radiographs are inadequate for
the detection of asymptomatic pathoses present in other areas of the maxilla and mandible.2

Frequently, the referring dentist has taken a panoramic radiograph, but does not see a need to refer
to anything other than the selected periapical view.

In the case of the US armed forces, the military's readiness mission requires that a panoramic
radiograph be part of the patient's dental record. In addition to its use for personal identification
purposes, the panoramic radiograph is an excellent diagnostic tool that can give the clinician an
overall view of the dentoalveolar structures. A retrospective study at Fort Gordon, Georgia by
Bodley et al. evaluated randomly selected panoramic radiographs from US military personnel and
recorded the presence of radiolucent and radiopaque areas that would not be evident on a
referral periapical radiograph.2 The results of this study found a 4.2% occurrence of undiagnosed
pathoses that would otherwise have gone undetected, and that could well impact on military
readiness at a critical juncture.

Ahlqwist et al. (1986), in conjunction with an epidemiological study of oral health in women
investigated the diagnostic yield of the panoramic radiograph in comparison with the intraoral
full mouth survey including posterior bitewing radiographs.3 Full mouth surveys and panoramic
radiographs of 75 women were compared for gross characteristics such as distribution of teeth,
missing teeth, restorations, and endodontic treatment as well as for osteolytic lesions at the root,
marginal bone loss and carious lesions. Nearly a 100% correlation was found both for gross
characteristics and also for osteolytic lesions associated with teeth. Furthermore the coefficient
of correlation was .96 for individual mean marginal bone scores. Poor agreement was found only
for carious lesions with only 36% of those carious lesions extending well into the dentin being
found both in the intraoral radiographs and in the panoramic radiographs. It was concluded that,
except for dental caries, the panoramic radiograph can be considered as adequate as the
intraoral radiographic survey for studies of oral health.

Using panoramic radiographs, De Cleen et al. (1993) determined the periapical status of all teeth
and the prevalence of endodontic treatment in a group of 184 Dutch adults [4]. In this population,
5.2% of all non-endodontically treated teeth showed signs of periapical pathoses and 2.3% of the
teeth were root-filled. Around the apices of 39.2% of the endodontically treated teeth in this
survey, radiologic signs of periapical pathology were observed. Using the level of the root canal
filling as a criterion for evaluating the quality of the root canal treatment, 50.6% of the endodontic
treatments were assessed to be inadequate. There was a significant correlation between the
presence of periapical pathology and underfilling of the root canal(s). Nearly half of the patient
sample (44.6%) had at least one tooth with radiographic signs of periapical pathosis, indicating a
substantial future need for endodontic treatment.4

A similar study was conducted in Gottingen by Hulsmann et al. (1991) to determine the
incidence, distribution and quality of endodontic treatment using panoramic radiographs of 200
periodontal patients.5 While only 3.2% of all teeth had root-canal-fillings, 87% of all root-canal-
fillings ended more than 2 mm from the apex and more than 60% exhibited insufficient
obturation. Periapical lesions were clearly depicted in panoramic radiographs for 60% of all teeth
having root-canal-fillings.5

Follow up evaluation

Lupi-Pegurier et al. (2002) conducted a study to determine the periapical status and the quality
of root-canal treatment amongst an adult population attending the dental school in Nice,
France.6 The survey involved 344 patients: 180 women and 164 men. Panoramic radiographs,
taken by a trained radiology assistant, were used. The periapical areas of all teeth (with the
exception of third molars) were examined. Technical quality of root fillings were evaluated for
both apical extension and density. Statistical analyses were conducted using ANOVA, Chi-square,
Fisher's PLSD and Cohen's Kappa tests. Men had significantly fewer natural remaining teeth than
women (p<0.03) so it is perhaps not surprising that the average number of root-filled teeth was
lower for men than for women (p<0.01). The majority of root fillings were considered poorly
executed. While non-root-filled teeth (n = 6126) had significantly fewer signs of periapical
pathology than root-filled teeth (n = 1429) (1.7% vs. 31.5%, p<0.0001). There was a significant
correlation between the presence of periapical pathology and inadequate root-canal fillings
(p<0.001). The results of the study indicated that many endodontic treatments were technically
unsatisfactory in terms of quality and treatment outcome. There was a need for comprehensive
evaluation of the need for endodontic retreatment in the population examined. Panoramic
radiography proved effective for this evaluation.6

Hulsmann M, et al. (1991) of the University of Gottingen used panoramic radiographs to
determine the incidence, distribution and quality of endodontic treatment in 200 patients.7 Root-
canal-fillings were found in 3.2% of teeth. 87% of all root-canal-fillings ended more than 2 mm
from the apex and more than 60% exhibited insufficient obturation. Periapical lesions were
detected in 60% of all teeth with root canal fillings.

Panoramic radiographs were taken of 392 Estonian schoolchildren (33% boys and 67% girls)
aged 14-17 years, 197 in Tartu and 195 in Tallinn.8 The mean number of permanent teeth was 31.5
with 14% of the children having one to four teeth (excluding wisdom teeth). Endodontic
treatment had been given to 13% of the subjects in Tartu and to 46% in Tallinn, the success rates
being only 47% and 44%, respectively. Furthermore, 8 odontogenic cysts, one nasopalatine duct
cyst, and one solitary bone cavity were found by analyzing the diagnostic Panoramic in addition
to two odontomas, two cemento-ossifying lesions, and one osteoma.

Ainamo et al. (1994) evaluated 169 dentate persons, aged 76, 81, and 86 years, living at home in
Helsinki, Finland by means of panoramic radiography supplemented by intraoral radiographs.9

The older the age group, the fewer teeth remained. The proportion of endodontically treated
teeth was 19% in the 76-year-olds and rose to 26% in the 86-year-olds. Of these subjects, 41% had
periapical periodontitis, which was more common in endodontically-treated teeth (18%) than in
teeth without root fillings (4%). Periapical lesions were more common in men than women. The
relatively high frequency of pariapical lesions could be interpreted as radiographic evaluation of
the dentate elderly being a relatively high-yield procedure.

Maxillary Sinus Disease Related to Endodontic Therapy

Endo-Antral syndrome

Selden first reported the “endo-antral syndrome”as an endodontic complication in 1989.10 This
“syndrome” results from the spread of pulpal disease beyond the periapex into the maxillary
sinus.10-12 Selden described this syndrome as being characterized by the following: a) occurrence
in a tooth with pulpal disease whose apices approximate the floor of the maxillary sinus, b)
presence of a periapical radiolucency with the involved tooth, c) radiographic loss of the lamina
dura at the inferior border of the maxillary sinus over the involved tooth, d) a radiopaque mass
that approximates the sinus above the apex of the involved tooth (representing localized
swelling and thickening of the sinus mucosa), and e) radiopacity of differing degrees in the sinus
space (Fig. 8). Selden felt that all five features were not found in all cases and that most cases of
this syndrome responded well to non-surgical endodontic therapy. He concluded that it would
be of “strategic clinical value” for the endodontic diagnostic evaluation to include the status of
the adjacent maxillary sinus at the beginning of root canal therapy if only to establish a baseline
for follow up.

Figure 3:

Details of a panoramic radiograph demonstrating development of
a periapical radiolucencies (arrows) at the root apices of a
mandibular permanent molar tooth having extensive occlusal
dental caries involving the pulp.

Figure 4:

Details of panoramic radiograph showing moderate (A) and large
(B) periapical radiolucencies, and normal tooth development 
(C) where the root apices have not fully formed.

Figure 5:

Large radicular cyst on a mandibular first molar (A) and premolar
(B); and residual radicular (apical periodontal) cyst (C) following
removal of the “causative” tooth. Note the small periapical
radiolucency associated with the over-filled distal root of the
adjacent molar tooth in (C).

Figure 6:

Details from panoramic radiographs demonstrating examples of
focal sclerosing osteomyelitis (condensing osteitis). In both
instances, bony sclerosis is seen beyond the apical rarefactions
subjacent to the carious first molar tooth (arrows).

Figure 7:

A: Suppurative osteomyelitis: note irregular radiolucency and
sequestration of dead bone; B: Clinical photograph of patient
illustrated in “C”: note swelling of right cheek with “onion peel”
proliferation of the lower mandibular cortex (arrows). This is
proliferative periostitis and represents spread of infection from
the carious first molar tooth that has a periapical pathosis.

Figure 8:

Endo-antral syndrome: Radicular cyst causing displacement of
maxillary sinus floor and reaction in sinus lining mucosa. This
lesion actually had areas of cyst, granuloma and abscess when
examined histologically (See Fig. 2. – this is the same case).




