
Journal of the Dental Association of South Africa, 43, 411-413 

Injury to the permanent tooth germ following trauma to the 
deciduous predecessor 1 ') A 
Report of a Case 

*A. Weber, *W.F.P. van Heerden & **P.M. van der Meulen 

*Department of Oral Pathology and Oral Biology , **Department of Conservative Dentistry, University of 
Pretoria. 

Key words: Injury, tooth germ, trauma 

SUMMARY 

Trauma to the underlying permanent tooth germ follow­
ing mechanical trauma to the deciduous predecessor may 
cause several enamel and dentine abnormalities which 
may present as local or diffuse defects on the tooth-crown 
after eruption ofthe tooth. A case oflocalized enamel and 
dentine hypoplasia is presented together with a very un­
usual pulpo-gingival soft tissue tag on the labial surface of 
the permanent tooth. 

OPSOMMING 

Die tandkiem van 'n sekondere tand mag sodanig deur 
meganiese trouma aan die oorliggende primere voor­
ganger beskadig word dat verskeie afwykings van glasuur 
en dentien later in die sekondere tand voorkom. Hierdie 
afwykings mag gelokaliseerd of verspreid op die tandk­
roan sigbaar wees na erupsie. 'n Geval van gelokaliseerde 
glasuur- en dentien-hipoplasie word beskryf, tesame met 
'n baie ongewone pulpo-gingivale sagte weefsel aanhang­
sel wat op die labiale oppervlakte van die kroon van die 
sekondere tand voorgekom het. 

INTRODUCTION 

Trauma to the deciduous dentition occurs predomi­
nantly in children from 1 V2 to 2 lj2 years of age . Without 
differentiating between upper and lower anterior teeth , 
van Gool (1973) reported that the deciduous central in­
cisors were involved four times more frequently than the 
lateral incisors. 

The germs of the permanent incisors are initially situ­
ated lingual to the apices of the deciduous teeth. During 
their further development the tooth germs are gradually 
positioned more closely to the resorbing roots of the de­
ciduous teeth. A predominantly axially directed force 
may be transmitted via the apex of the displaced decidu­
ous tooth to the uncalcified permanent tooth germ. If 
the ameloblasts are injured, enamel hypoplasia may 
arise and in the case of concurrent injury to the odonto­
blasts , would extend into the dentine. The developmen­
tal defects in the crown will be dependant on the severity 
and direction of the traumatic insult and the stage to 
which the process of amelogenesis has progresses. These 
developmental injuries may be simple or complex , and 
extensive or local (Torneck, 1982). 

The most common clinical manifestation of injury to the 
crown of a developing permanent tooth is an area of 
whitish discoloration caused by an insufficient degree of 
calcification (Andreasen & Ravn , 1973). It may appear 
as a small dot or a large area in the enamel that does not 
change after scaling or prophylaxis. Other possible de­
fects included partial crown or root duplication (Wil­
liamson , 1961), interruption or cessation of root comple­
tion (Pindborg, 1970), and occurence of an odontoma­
like structure (Rodda, 1960). All the above authors 
mentioned dilaceration and disturbance of enamel for­

mation as possible defects . No reference was made to 
the disturbance of dentine formation or soft tissue reac­
tion. 

The present report is concerned with mechanical trauma 
as the cause of the observed enamel and dentine defects . 

CASE REPORT 

A white boy, aged 9, presented with an unusual pulpo­
gingival soft tissue tag on the labial aspect of the left 
maxillary central incisor. A history of trauma to the pri­
mary maxillary incisor, occuring at 2 years of age, was 
given by the mother. The patient's main complaint was 
sensitivity and discomfort on brushing the tooth. 

Clinically , a tag of soft tissue , arising from the labial gin­
giva extended as far as the middle third of the labial as­
pect of the tooth where it entered the tooth substance 
(Fig. 1) . The colour of the soft tissue tag was slightly 

Fig. 1.' Soft tissue tag extending from the gingiva to the middle third of 
the crown of the left maxillary incisor, entering the pulp chamber in 
that area. 
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Fig. 2: Radiolucency, representing the area of penetration ofthe soft tis­
sue tag (arrow). An accessory canal is also visible in the apical third of 
the root (broad arrow). 

more red than the gingival soft tissue. Hypoplasia was 
evident in the enamel surrounding the entrance of the 
tag into the tooth substance. The tooth-mobility was 
normal and the tooth reacted positively to electrical sen­
sitivity tests. 

Radiographically the point of penetration was visible as 
a radiolucent area mesial to the pulpal chamber of the 
tooth. Root formation appeared to be complete. An ac­
cessory canal was also evident in the apical third of the 
root (Fig. 2). 

Prior to root canal treatment an access cavity was pre­
pared palatally in the tooth when it was established that 
the soft tissue tag was continuous with the pulp. 

The soft tissue tag was then surgically removed from its 
pulpal connection and from the gingiva. On histological 
examination it was established that the soft tissue tag 
was completely covered by nonkeratinized epithelium 
and that the central core was made up of connective tis­
sue which contained prominent blood vessels (Fig. 3). 
On completion of the root treatment, light cured resto­
rative material was used to restore the hypoplastic defect 
on the labial surface of the tooth. 

DISCUSSION 

The reported case is unique in that both enamel and den­
tine defects appeared together with the very unusual soft 
tissue connection between the pulp and gingiva. 

Fig. 3: Histological appearance of the soft tissue tag. The covering epi­
thelium (arrows) and prominent blood vessels within the central con­
nective tissue of the tag are visible (H&E, x250). 

Fig. 4: Schematic illustration of the soft tissue tag extending between the 
pulp and gingiva. 
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Enamel matrix is laid down in a modified lamellar pat­
tern and calcification normally takes place along the 
long axis of the tooth, proceeding from the incisal edge 
cervically. The position of the lesion on the tooth corre­
sponded with the area of the tooth that had been forming 
and calcifying when the child was 2 years old (Wheeler, 
1968). Severe insults either greatly disturb enamel pro­
duction or produce death of the ameloblasts (Ten Cate, 
1985). Odontoblasts are just as sensitive to insult 
(Linde, 1984). A s a result of trauma to both the amelo­
blasts and odontoblasts that were actively forming 
enamel-and-dentine matrix at that time, subsequent ne­
crosis and loss of the cells in that particular area of the 
forming tooth must have taken place. During the healing 
process , a fibrovascular connection was established 
between the dental papilla and the surrounding tooth 
follicle in the same location . In the final stage of the 
emergence of the tooth into the oral cavity the epithe­
lium of the oral mucous membrance could have prolife­
rated in an apical direction and merged with the epithe­
lia l cells of the reduced enamel epithelium in the 
affected area (Ten Cate, 1985) thus forming the attach­
ment of the tag to the gingiva (Fig. 4). 

CONCLUSION 

This case clearly illustrates that trauma to the deciduous 
teeth may cause both enamel and dentine defects of the 

Injury to tooth germ 
permanent successors, while abnormalities in the soft 
tissue configuration may also occur. 
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SUMMARY 

Three types ofamelogenesis imperfecta (AI) are recognised, 
namely hypoplastic, hypomature and hypocalcijied vari­
eties. We report on two cases ofhypoplastic AI, the type 
which occurs mostfrequently. Both patients presented with 
mUltiple impacted permanent teeth. Odontogenicjibromas 
of the WHO type were found to be associated with the 
crownsofall the impacted teeth andare considered to have 
preventednormaleruption. Dentinal dysplasiafound only 
in thefurcation area ofthe multirooted impacted teeth was 
evident. The macroscopic, microscopic andradiological ap­
pearance ofthe affected teeth, pericoronal lesions and in­
terradicular dentinal dysplasia are described, and the most 
likely origins ofthe odontogenicjibromas andcalcifications 
observed, are discussed. 

OPSOMMING 

Drie tipes amelogenese imperfekta (AI) word aangetref 
namlik hipoplasties, hipovolwasseen hipogekalsifiseerde 
tipes. Hierdie artikel beskryftwee gevalle van hipoplastiese 
AI, diemees algemene tipe. Altweepasiente het veelvuldige 
geimpakteerde tan de gehad. Odontogenefibrome, WGO 
tipe, is aangrensend tot die geimpakteerde tandkrone ge­
vind en het moontlikerupsie vertraag. Dentinale displasie 
isslegs in diefurkasiegebied van die geimpakteerde molaar­
tan de gevind. Die makroskopiese, mikroskopiese en radi­
ologiese beelde van die betrokke tan de, perikoronale let­
sels en dentinale displasie word beskryfen die moontlike 
oorsprong van die odontogenefibromeen kalsifikasies wat 
waargeneem is, word bespreek. 

INTRODUCTION 

Amelogenesis imperfecta (AI) is an inherited, congenital 
defect that primarily affects enamel formation and which 
is not accompanied by morphologic or metabolic defects 
in other body systems except abnormal tooth form or erup­
tion (Witkop, 1989). The recent classification of Witkop 
(1989) describes different types of AI according to the 
predominant clinical and histological characteristics as well 
as the mode of Mendelian inheritance. The enamel abnor­
mality can be either hypoplastic, hypomature, hypocalci­
fied or a combination of these with autosomal dominant, 
autosomal recessive, sex-linked dominant or sex-linked 
recessive modes of inheritance (Table I). The hypoplastic 
type is characterised by thin, hard enamel ofnormal radio­
graphic translucency. This type is the result of insufficient 
matrix fonnation with normal mineralisation. Hypomature 
enamel is a result of a defect in the formation ofcrystalline 
apatite in various parts of the enamel rods and sheaths. The 
enamel is of normal thickness with a mottled appearance, 
is slightly softer than nonnal and chips off the dentine. Radi­
ographically it has approximately the same density as den­
tine. Hypocalcified enamel develops to a normal thickness 
but is lost soon after eruption. It is the result of defective 
mineralisation of the formed matrix and radiographically 
the enamel is less radiodense than dentine (Witkop and 
Sauk, 1976). 

The combined prevalence ofall types of AI has been report­
ed to be 1: 14 000 in the United States (Witkop and Sauk, 
1976); 1:8 000 in Israel (Chosack et ai, 1979) and 1:4 000 
in Sweden (Sundell and Valentin, 1986). The most common 

type of Al is the hypoplastic variety with a reported preva­
lence that varies from 1:8 800 (Chosack et ai, 1979) to 
1:6 700 (Sundell and Valentin, 1986). Impacted teeth are 
often associated with the smooth hypoplastic type and, less 
frequently, with the rough hypoplastic type (Witkop and 
Sauk, 1976). 

The purpose of this paper is to report two cases of rough 
hypoplastic amelogenesis imperfecta associated with im­
pacted teeth and pericoronal odontogenic fibromas of the 
WHO type. 

CASE 1 

A 14-year-old girl presented for treatment with the main 
complaint of delayed eruption of her teeth. The child had 
no systemic abnormalities. Intraoral examination revealed 
thin, hard enamel on all the erupted teeth. Theenamel sur­
face varied from smooth to rough and had a yellow-white 
colour. The teeth failed to meet at the interproximal con­
tact points. The patient had 5 sisters of whom 3 had AI with 
the same enamel appearance. The mother had normal teeth 
but the father was edentulous. His teeth had been extract­
ed at a young age. This mode ofinheritance was suggestive 
of an autosomal dominant inheritance pattern. 

Radiographic examination revealed the normal number of 
teeth, ofwhich 13 were unerupted, including the4 develop­
ing third molars. Dilated follicles or cyst-like lesions were 
apparent as well demarcated radiolucencies with sclerotic 
margins associated with the crowns of the unerupted teeth 
(Fig 1). No well developed enamel could be seen. The roots 
of the molar teeth showed gross disfigurement with struc­
tures suggestive of pulpal calcifications. 
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Table I: Classification of amelogenesis imperfecta according to Witkop (1989) 

T~ I 
. IA 

IB 
Ie 
ID 
IE 
IF 
IG 

Type II 
IIA 
liB 
liD 

Type III 
IlIA 
IIIB 

Type IV 
IVA 

IVB 

- Hypoplastic 
- hypoplastic. pitted autosomal dominant 
- hypoplastic. local autosomal dominant 
- hypoplas tic. local autosomal recessive 
- hypoplastic. smooth autosomal dominant 
- hypoplastic. smooth X-linked dominant 
- hypoplastic . rough autosomal dominant 
- enamel agenesis. autosomal recessive 

- Hypomaturation 
- hypomaturation. pigmented autosomal recessive 
- hypomaturation. X-linked recessive 
- snow capped teeth. autosomal dominant 

- Hypocalcified 
- autosomal dominant 
- autosomal recessive 

- Hypomaturation-hypoplastic with taurodontism 
- Hypomaturation-hypoplastic with taurodontism. 
dominant 
- Hypoplastic-hypomaturation with taurodontism. 
dominant 

autosomal 

autosomal 

Fig. 2: Ground section of an unerupted molar tooth with irregwarenamel and globu­
lar calcifications (bold arrows). Note the straigbt denlinoenamel 
junction (fine arrows) x 100. 

Fig. I : Case L Pantomograpb sbowing unerupted teetb with pericoronal radiolucen­
cies (small arrows). No evidence ofenamelis present and tbe unerupted molar 
teetb sbow gross root disfigurement Oarge arrows). 

All the unerupted teeth with the associated pericoronal tis­
sue were removed surgically under general anaesthesia. The 
bone was found to be normal in texture and no excessivehae­
morrhage was encountered. Post-operative healing was 
uneventful. 

Light microscopy of ground sections of the molar teeth 
showed irregular hypoplastic enamel with globular calcifi­
cations . The dentinoenamel junction lacked the normal 
scalloping (Fig 2). The dentine of the crowns and roots 
showed no abnormalities. An irregular mass ofdentine was 
present in the interradicular area at the level of root bifur­
cation in all the molar teeth. Hypercementosis, consisting 
ofcellular cementum extending into the interradicular space 
of the roots, was present. 

Calcified globules with an onion-like appearance were 
present in the cementum in close association with the irregu­
lar dentine (Fig 3). False pulpal stones, not associated with 
the dentinal wall , were observed. 

Scanning electron microscopy (SEM) of the outer enamel 
surface showed irregular globular and linear masses in 
association with depressions (Fig 4). SEM of the fractured 
surface confirmed the straight dentinoenamel junction and 
showed normal dentine. The enamel had voids and loss of 
structure with a resulting honeycomb appearance through­
out its full thickness (Fig 5). 

Fig. 3: Interradicular dentine dysplasia (bold arrows) associated witb bypercemen­
tosis (c) and globular calcifications (fine arrows). Ground section, unstained 
x 10. Inset: Calcified globules witb an onion-like appearance. Ground sec­
tion. unstained x 200. 

The pericoronal tissue consisted of fibrous tissue that varied 
in cellularity. No evidence of a cystic lining was found. 
Odontogenic epithelial cell rests were scattered in the con­
nective tissue. These epithelial cells appeared to be inactive 
with no peripheral pallisading of ameloblast like cells. Some 
of the epithelial cells had a vacuolated appearance. Two 
types of calcifications were present in the fibrous tissue. The 
most common type consisted of psammomatous lamellar 
bodies with an eosinophilic centre and a more basophilic 
peripheral zone. The second type consisted 0 f eosinophilic 
material with a fibrillar matrix and peri pheral tufts resem­
bling Sharpey's fibres. Both types were closely associated 
with the odontogenic epithelial cell rests (Fig 6). The lesions 
were considered to be odontogenic fibromas, WHO type. 

eASE 2 

A 26-year-old black female reported to the hospital, re­
questing that she be fitted with full upper and lower den­
tures. The patient was clinically edentulous and had marked 
vertical enlargement of the entire alveolar ridge in all four 
quadrants. No abnormalities were found on systemic 
examination. 

Radiological examination confirmed the enlargement ofall 
four quadrants with both maxillary tuberosities markedly 
overdeveloped. There was evidence of recent tooth extrac­
tions in the mandible in the form of healing sockets and 13 
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Fig. 4: The outer enamel surface showing.g1obular (fine arrows) and Iioear (bold 
arrows) masses associated witb depressions X 2 000. 
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Fig. 6: Odontogenic epithelium (arrows) associated with psammomatous calcifica­
tions io a fibrous stroma. Hand E X 100. Inset: Fibrillar calcification with 
peripheral tufts. Hand E x 200. 

Fig . 5: SEM ofthe fractured surface confirmed thestraight dentinoenameljunction 
(bold arrows) and a honeycomb appearance in theenamel (fine arrows) X72. 

Fig. 7: Case2. Pantomograph showing impacted teetb with pericoronal radiolucen­
cies (arrows). 

impacted teeth could be observed within the four quadrants. 
The enamel of the crowns of all teeth appeared markedly 
hypoplastic, with abnormally shaped pulp chambers which. 
were smaller than normal. The roots of the teeth were mal­
formed, shorter than normal, with occasional dilaceration. 
The crowns of the impacted teeth were surrounded by what 
looked like hyperplastic follicles. The follicular spaces were 
less radiolucent than normal (Fig 7). Radiological exami­
nation of the skeleton showed no abnormalities. 

Macroscopic examination of an impacted molar tooth re­
vealed thin, hard enamel with a granular appearance. The 
enamel could easily be chipped off. Microscopic examina-
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tion of a 50 Itm ground section showed normal dentine with 
an almost flat dentinoenamel junction. The enamel was 
thinner than normal and short curling enamel rods were 
seen. These were covered by irregular globular calcified 
masses (Fig 8). These features were consistent with rough 
hypoplastic amelogenesis imperfecta. The mode of in­
heritance could not be established. The pericoronal lesions 
had the same microscopic appearance as in case I (Fig 9). 

DISCUSSION 

Calcifications associated with odontogenic epithelial rem­
nants have been reported in odontodysplasia, impacted 
dens in dente, congenitally absent teeth in which there is an 
attempt at tooth formation and several types of AI (Wit­
kop and Sauk, 1976). Odontogenic epithelium was present 
in 60 cases and calcifications in 54 cases of the 130 cases of 
opercula of impacted third molars (Cutright, 1976). Gard­
ner and Sapp (1973) described two types of calcifications 
designated types A and B associated with the soft tissue and 
a periapioal area of an involved tooth u[ a patient With 
regional odontodysplasia. The type A and B calcifications 
are similar in appearance to the two types that were found 
in our cases. Calcifications are also frequently found in the 
excised gingivae covering unerupted teeth in patients with 
AI (Nakata, Kimura and Bixler, 1985; Bab et a11985, Ooya, 
Nalbandian and Noikura, 1988). 

Our radiological differential diagnosis ofpericoronal radi­
olucent lesions was dilated dental follicles, hyperplastic 
dental follicles, follicular cysts or odontogenic fibromas. 
Normally some teeth have dilated follicles in the pre­
eruptive phase but according to Shear (1983) it does not sig­
nify a cyst unless the pericoronal width is at least 3-4 mm 
as measured on a radiograph. The hyperplastic follicle 
presents macroscopically as asolid rather than cystic lesion 
and no signs of a cyst can be seen microscopically. The histo­
logical appearance of hyperplastic follicles and odontogenic 
fibromas are similar. According to Gardner (1980) the dis­
tinction is based on the size and location of the lesion. The 
follicles are invariably associated with the crowns of 
unerupted teeth whereas it is not necessarily true for odon­
togenic fibromas. Sandler et al (1988) reported a case of a 
16-year -old boy with 13 unerupted teeth, each one associat­
ed with hyperplastic pericoronal tissue that had histologi­
cal features suggestive of the WHO type of odontogenic 
fibroma. The eru pted as well as removed impacted teeth in 
their case were macroscopically normal. Gardner (1980) 
considers the WHO type of odontogenic fibroma to be a 
fibroblastic neoplasm. The pericoronal location of the 
tumours in our two patients suggested a follicular origin. 
The association of this fibroma-like tissue with impacted 
and unerupted teeth in AI suggested a hamartomatous le­
sion rather than a neoplasm. It is possible that the WHO 
type of odontogenic fibromas associated with impacted 
teeth, asinour cases, have a different histogenesis than the 
tumours described by Doyle, Lamster and Baden (1985), 
as none of their 6 cases was in a pericoronal location. Dun­
lap and Barker (1984) consider the central odontogenic 
fibroma of the WHO type to be the morphologic and 
histogenetic counterpart of the peripheral odontogenic 
fibroma. The authors postulated an ectomesenchymal­
epithelial interaction in the histogenesis of this tumour. The 
close association ofcalcifications with odontogenic epitheli­
um in both our cases supported their theory. 

Fig. 8: Tbin abnormal enamel covered by irregUlar globular calcifications (bold 
arrows). Unstained x 100. 

Fig. 9: Odontogenicepitbelium (bold arrows) closely associated with psammoma­
tous calcifications (fine arrows) in a cellular fibrous tissue (Fl . Hand E x ISO. 

AI associated with interradicular dentinal dysplasia has 
been reported by Nakata et al (1985). They suggested 3 pos­
sible mechanisms for the presence of dysplastic dentine: 
resorption oftheinterradicular area followed by secondary 
calcification; gene influence on matrix formation in this 
area; and secondary calcification for some unknown rea­
son. Nosign ofresorption of roots or crowns oftheimpact­
ed teeth in our cases was found. No abnormalities in the 
roots of single rooted teeth were seen on radiological and 
microscopic examination. This is an indication that the un­
derlying cause is likely to be associated with the process of 
root branching. A genetic influence responsible for the ab­
normal interradicular dentine is unlikely since the abnormal 
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dentine present in our first patient did not occur in her 3 sis­
ters who had Af. They had no other dental abnormalities 
or impacted teeth. The erupted molar teeth of the first pa­
tient showed no radiological evidence of root abnormali­
ties. The association between the interradicular abnormal­
ities and impactions was unclear. No abnormalities apart 
from AI could be seen on the impacted single rooted teeth. 
It is unlikely that a disturbance affecting the eruption oc­
curred first and then caused a secondary abnormality of the 
interradicular area of the impacted teeth as suggested by 
Nakata et al (1985). It has been shown that eruption pro­
ceeds normally in the absence of root formation (Cahill and 
Marks, 1980). Both erupted and impacted molars in theAI 
patient reported by Nakata et al had interradicular denti­
nal dysplasia. The odontogenic fibromas WHO type as­
sociated with the pericoronal areas were probably the main 
reason for the impaction ofteeth in both our cases. The sug­
gested follicular origin of the odontogenic fibromas as a 
hamartomatous growth under the influence of the follicu­
lar epithelium supported this statement as Cahill and Marks 
(1980) have shown that a dental follicle is required for the 
eruption of a tooth. 
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Odontodysplasia is an uncommon developmental anomal­
Iy with an unknown cause affecting both dentin and 
enamel of a group of adjacent teeth. The maxilla is in­
volved twice as often as the mandible1. The condition is 
more common in the anterior than in the posterior regions 
and affects women more frequently than men 
(ratio 1.4:1)1. 

This condition has been reported under a variety of names, 
such as odontogenic dysplasia2

, localised arrested tooth 
development3 and ghost teeth4

• Regional odon­
todysplasia however, has become the accepted ter­
minology, because the condition tends to affect several 
adjacent teeth within a particular segment or region of the 
jaw. Radiographically, the affected teeth demonstrate a 
ghost-like appearance with little demarcation between 
enamel and dentin, wide pulpal chambers and open 
apices. Clinically, the teeth appear discoloured, hypocal­
cified and hypoplastic. Delayed eruption of affected teeth 
IS common. 

The purpose of this article is to report a case of regional 
odontodysplasia associated with a soft tissue tumour. 

CASE REPORT 

A healthy 8-year-old female presented at the clinic com­
plaining of a painless tumour in the anterior mandible. 
She first noticed the lesion 4 months previously and it 
progressively increased in size over this period. 

Examination revealed a round, bony hard tumour of 2 cm 
in size on the alveolus between the 41 and fust 84 (Fig. 1). 
The tip of a tooth had erupted through the posterior 
aspect of the tumour. The mucosa was slightly 
erythematous in one area and pigmented in another, 
without any ulceration being present. 

Radiographs revealed a mixed dentition, with the develop­
ing canines and premolar teeth, and 31 and 32 appearing 
normal. The 84, 85 and 46 were in their normal positions. 
The tooth of which the tip alone was visible was found to 
be the 83. The 41 and 42 were totally embedded in the 
tumour and of decreased radiodensity while their roots 

were hypoplastic (Fig. 2). The tumour itself was well 
circumscribed and had a ground-glass appearance. 

Under general anaesthesia the mucosa was relfected from 
the lingual and buccal aspects of the tumour. It shelled 
out easily from a bony cavity in the alveolus, with the 
malformed 41 and 42 completely enclosed. The wound 
was sutured primarily and healing was un eventful. 

The surgical specimen consisted of 2 teeth embedded in a 
fum fibrous tumour. The teeth showed variable degrees 
of surface hypoplasia and were decalcified for histological 
examination. 

Microscopic examination of the teeth and associated soft 
tissue showed hypoplastic dentin with a prominent 
predentine layer and numerous interglobular masses. The 
pulpal horns were high and pulp stones were present. The 
reduced enamel epithelium around the unerupted teeth 
showed numerous calcifications (Fig. 3). The adjacent 
tumour consisted of cellular fibrous tissue with numerous 
islands of small round amorphous calcifications dis­
tributed throughout the fibrous tissue. Odontogenic 
epithelium islands were noted in areas, the majority how­
ever, were associated with the calcifications. this fibrous 
tissue mass was well demarcated from the cortical and 
medullary bone. The diagnosis of regional odon­
todysplasia was confIrmed. 

Fig. 1 
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Fig. 2 

DISCUSSION 

This case is unusual in that the patient complained about 
a soft tissue tumour and was unaware about the associated 
"dental problem". Regional odontodysplasia has been 
reported in association with ipsilateral hypoplasia of the 
faces, epidermal nevus syndrome6 and hydrocephalus7. 
In a recent review of the world literature, 109 cases of 
regional odontodysplasia were described and it was found 
that none were associated with a soft tissue tumour l

. 

Neupert & Wright however, later described a case of 
regional odontodysplasia in the maxilla associated with a 
soft tissue swelling with similar histologic features as the 

8present case . 
The majority of cases reported in the literature were 
treated by extraction of the affected teeth. These teeth are 

frequently painful and associated with abcess formation 
due to the inability of the aberrant enamel and dentine to 
resist bacterial invasion. Crawford and Aldred are of the 
opinion that noninfected affected teeth be saved wherever 
possible l

. However, facial cellulitis appear to be a com­
plication if these teeth are retained8

. 
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SUMMARY 

The adaptation and sealing ability of a tricure 
glass ionomer material (Vitremer), used in a retro­
grade cavity was assessed and compared with 
amalgam. Fifty single-rooted, extracted teeth were 
prepared and filled endodontically. All teeth under­
vent root resection and retrograde cavities were 

prepared. The teeth were divided into two groups. 
One group of 10 teeth received a layer of varnish 
and an amalgam filling in a retrograde cavity, while 
the other group of 40 teeth received a layer of 
primer and a glass ionomer filling. All the teeth 
were placed in an aqueous solution of Procion 
Brilliant Blue for 7 days whereafter ground sec­
tions were prepared. Micro leakage was deter­
mined according to the extent of dye penetration 
using an image analysis system. The results showed 
that significantly less dye penetration was ob­
served in teeth filled with the glass ionomer ce­
ment than in those with the amalgam. 

OPSOMMING 

Die adaptasie en seelvermoe van 'n drieledige­
kuuraksie glasionomeer materiaal (Vitremer) wat 
in 'n retrograde kawiteit gebruik is, is ondersoek 
en met amalgaam vergelyk. Vyftig enkelwortel 
verwyderde tande is endodonties gevul en in twee 
groepe verdeel. Een groep, bestaande uit 10 tande, 
het 'n laag vernis en amalgaamvulsel in 'n retro­
grade kawiteit ontvang, terwyl die groep van 40 
tande een laag "primer" en glasionomeer vulsel 
ontvang het. AI die tande is in 'n oplossing van 
Pro cion Brilliant Blue in water vir 7 dae geplaas 
waarna slypsels voorberei is . Mikrolekkasie is 
bepaal na gelang van die mate van kleurstof­
penetrasie soos vasgestel deur 'n beeld analise 
sisteem. Die resultate het getoon dat kleurstof­

.. penetrasie betekenisvol minder was met die 
glasionomer sement in vergelyking met amalgaam. 

INTRODUCTION 

An ideal material for retrograde apical seal has yet 
to be found. Studies have shown that amalgam 

oes not provide an effective apical seal (Abdal, 
Retief and Jamison, 1982; Stabholtz et al., 1985; 
Szeremeta-Browar, van Cura and Zaki, 1985). 
Further investigation into seeking an alternative 
retrograde root filling material would improve en­
dodontic treatment. Vitremer light-curing glass 
ionomer cement may prove to be an effective 
sealant that can be used in the moist environment 
found in root resection. This material exhibits 
almost no water sensitivity after 20 seconds of 
irradiation and is the only restorative material that 
forms a strong bond to dentine in a moist environ­
ment (Katsuyama, Tatsuya & Benji, 1993) . The 
material has been shown to be biocompatible by 
both cell toxicity and biological testing (Zetterquist, 
Anneroth and Nordenram, 1987) 
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a Principal Specialist in the Department of Periodontology and Oral 
Medicine at the Medical University of Southern Africa. 
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Previous studies (Chong, Pitt Ford and Watson, 
1991; 1993) using a light-cured glass ionomer ce­
ment as a retrograde filling material showed that 
good adaptation was achieved to one cavity wall, 
but gaps were observed on the opposing wall. 

We postulate that it is important to prepare a 
retrograde cavity when using glass ionomer mate­
rial because at present it is still questionable 
whether the marginal seal will be maintained sat­
isfactorily over a long period of time. This uncer­
tainty is due to dimensional changes, such asfrom 
shrinkage at the time of setting, dissolution and 
exposure to various harmful factors such as exter­
nal forces (Katsuyama et al., 1993). 

The purpose of this study was to assess the 
sealing ability of a tricure glass ionomer material 
(Vitremer) when used as a retrograde root cavity 
filling material. 

MATERIALS AND METHODS 

Fifty extracted single rooted human teeth consist­
ing of incisors, canines and premolars were col­
lected from the Department of Maxillofacial and 
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Oral Surgery at Medunsa and stored in de-ionized 
water at 3JOC. An access cavity was prepared 
through the crown into the pulp space of each 
tooth . The root canals of all the teeth were pre­
pared and filled with laterally condensed Gutta­
Percha and Roth Root Canal Sealer (Roth Interna­
tional , Chicago, IL) . The access cavity was sealed 
with IRM temporary filling material (L.D. Chaulk 
Co , Milford , DE) . The external surfaces were coated 
with a layer of nail varnish. The teeth were then 
stored in de-ionized water at 3JOC for 7 days . All 
teeth were subsequently resected with an ISO 
size 009 plain cut tungsten carbide bur (H23L) 
(Komet , Brassier, Lengo , Germany) at high speed 
(300 OOOrpm) with water coolant. Approximately 
3mm of the root apex was removed and the root 
surface was bevelled labially at approximately 45 0 

to the long axis of the root. All the resected root 
surfaces were of approximately similar dimen­
sion. The teeth were then divided into two groups : 
Group 1: 10 teeth for conventional amalgam fill­

ings 
Group 2: 40 teeth for tricure glass ionomer fillings 

In both groups a single surface retrograde cavity 
was prepared in each tooth with an ISO size 016 
round diamond bur (801 )(Komet) at high speed 
with water coolant to a depth of between 2 and 
3mm, measured from the labial margin of the 
cavity. The cavity was circular in cross-section , 
with a diameter of approximately 1,6mm. All the 
teeth were rinsed with water and dried with air 
from a three -in-one syringe before placement of 
the test materials. 

Group 1: 
The retrograde preparations received one appli­
cation of cavity varnish (Copalite; H.J. Bosworth 
Co, Skokie, IL USA) applied with a paper point and 
blown dry to evaporate solvent, followed by a retro 
filling of high copper dispersed phase amalgam 
alloy (Dispersalloy ; Johnson& Johnson, East Wind­
sor, N.J. USA) mixed according to the manufactur­
er's instructions. The amalgam was carried to the 
retrograde cavities with an amalgam carrier and 
the condensation was done manually. 

Group 2: 
The primer was applied and air dried immediately. 
The Vitremer tricure glass ionomer material (3M 
Dental Products , St Paul, Minnesota, USA, Batch 
no: 19930116) was mixed and placed in bulk, 
according to the manufacturer 's instructions . The 
glass ionomer cement was cured for 10 seconds 
using a light-curing unit (Chaulk Max; Caulk, 
Dentsply, Milford , DE, USA). 

After material placement , all teeth from both groups 
were stored in an aqueous solution of Procion 
Brilliant Crestal Blue (Merck; Fedlife Park, Midrand , 
RSA) at 3JOC for 7 days . The pH of the solution 

was 7 ,59. Vitremer tricure glass ionomer material 
sets by means of exposure to visible light. It also 
has two self-curing mechanisms to provide a rela­
tively rapid set where light does not penetrate and 
thus allows for bulk placement. It also shows 
much less contraction shrinkage than the previous 
light-cured glass ionomers (3M Dental Products, 
St. Paul, Minnesota, USA; VitremerTechnical Prod­
uct Profile , 1992, 0.8) 

After the storage period of 7 days the teeth from 
both groups were embedded in resin and sec­
tioned longitudinally in a buccal-lingual plane with 
a low speed diamond saw (Low Speed Isomet 
Saw; Beuhler, Lake Bluff, IL, USA) . A one millime­
tre section was cut off each tooth and then ground 
on carborundum paper to approximately 30~m 
thickness . The sectionswere subsequently mounted 
onto microscope glass slides with mounting me­
dia. The amount of leakage was scored accordin r 
to the extent of dye penetration along the cavity 
walls . The extent of dye penetration was meas­
ured using an image analysis system (FIPS; Wirsam, 
Auckland Park, RSA) connected to a Nikon Opthiphot 
microscope (IMP ; Pretoria, RSA) . Forevery tooth , 
two measurements were obtained from both sides 
of the retrograde cavity walls and expressed in 
micrometer penetration . Dye penetration beyond 
the prepared cavity was not measured. An aver­
age measurement was then calculated for each 
tooth. 

The results from the dye leakage study . were 
analysed using the Student's t-test for uncorrelated 
data . 

RESULTS 

Three of the 40 teeth filled with Vitremer and one 
tooth filled with amalgam could not be used for dye 
penetration analysis, as they fractured during thl 
cutting and grinding process. The dye penetration 
was present as a well defined blue line on the 
resected root surface and along the cavity walls. 
The mean distance of dye penetration in the group 
with amalgam fillings was 1774~m ± 94 7~m. These 
measurements ranged from 816~m to 3137~m 
(Fig. 1) . The mean distance of dye penetration in 
the group with tricure glass ionomer fillings was 
83,8~m ±185~m. The measurements ranged from 
14 , 9~m to 823 , 5~m (Figs . 2 and 3) . The mean 
difference of dye penetration between these two 
groups was statistically highly significant(p <0,001) . 

DISCUSSION 

Bacterial invasion of the pulp space through dentinal 
tubules have been described in previous studies 
(Hoshino et al. , 1992; Kiryu, Hoshino and Iwaku, 
1994) . The development and maintenance of a 
hermet ic seal is considered to be a major prereq­
uisite for success in root canal treatment. The 
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Fig 2: Photomicrograph of a ground section showing the glass 
ionomer retrogade filling (I) and Gutta Percha (P). Dentine = D. 
(Original magnification x10). 

Fig 1. Photomicrograph of a ground section showing the amalgam 
retrograde filling (A) and Gutta Percha (GP ). Dye leakage was 
observed extending the full length of the amalgam filling (1 to 2) . 
Dentine =D. (Original magnification: x5). 

evaluation of the quality of the root canal filling 
using leakage tests is therefore still relevant (Wu 
and Wesselink, 1993). Glass ionomer materials, 
including cements, are technique sensitive (Bowen 
and Marjenhoff, 1992). The necessity to have a 
'Jean, dry dentinal surface on which to place 

these materials, remains the major problem to the 
clinician . Special instruments are available to fa­
cilitate debridement and obturation of the root 
canal space from a retrograde direction (Flath 
and Hicks, 1987), whilst root end isolation tech­
niques for ret rograde fillings in order to obtain and 
maintain a sterile , dry environment , have been 
described (Guerra, 1992). 

Contrary to the findings of Chong et al. , (1993) 
using a light-cured glass ionomer material, the 
tricure glass ionomer material in this study was 
observed to be well adapted to both the cavity 
walls in all specimens. This finding is in line with 
the statement of the manufacturers that this mate­
rial undergoes less polymerizat ion contraction than 
previous glass ionomers and can be placed in 
bulk. The suggestion by Watson (1990) that a 
light-cured glass ionomer material should only be 
used in thin layers, is therefore not applicable to 
this specific material according to our results. 

Fig 3: Photomicrograph of a ground section showing the extent of 
dye penetration (from 1 to 2) with a glass ionomer filling (I) . Dentine 
= D. (Original magnification x100). 
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In this study the glass ionomer material was placed 
in bulk and cured for only 10 seconds (i .e., 50 per 
cent of the time recommended by the manufactur­
ers) before being immersed in the dye. This was 
done in an attempt to make the study clinically 
more relevant since it is often difficult to isolate 
the apex of a tooth and keep it dry for any length 
of time. 

Measurement of dye penetration by using an im­
age analysing system linked to a light microscope 
is the method of choice. It measures the actual 
dye penetration in scientific units and is therefore 
reproducible and allows for meaningful statistical 
analysis. The dye penetration results in this study 
indicated that a 3mm retrograde amalgam filling 
with one layer of varnish did not give a predictable 
seal, implying that communication between the 
periapical area and the pulp chamber was there­
fore still possible. This is demonstrated by the 
mean depth of dye penetration around amalgam 
(1774~m) which means that in most cases the dye 
leakage reached the base of the cavity (2000­
3000~m deep) . The results also demonstrated 
that it was possible to seal the canal orifice of a 
retrograde preparation to prevent the dye from 
reaching the pulp chamber by the bulk placement 
of a tricure glass ionomer material in vitro. This is 
demonstrated by the mean depth of dye penetra­
tion $.round Vitremer (185~m) which indicates that 
dye denetration never extended to the cavity floor. 
In vNo studies are necessary to determine the 
clinical relevance of these observations. The chang­
ing of formulae, as well as the addition of new 
chemicals to dental products, can serve as poten­
tial irritants and sensitizing agents. It is therefore 
important to do biological testing before clinical 
application of any new material. 

CONCLUSION 

A 3mm retrograde amalgam filling with one layer 
of varnish did not give predictable seal in vitro. 
Communication between the pulp chamber and 

S PretoriU5 and WFP van Heerden 

the periapical tissue may therefore still be possi­
ble immediately post operatively. Bulk placement 
of a 3mm tricure glass ionomer material filling 
gave a predictable seal in vitro. In vivo studies are 
necessary before this glass ionomer material can 
be recommended for routine clinical use. 

ACKNOWLEDGEMENTS 

The authors wish to thank Mrs CS Begemann for 
secretarial assistance and Mr ML Turner for tech­
nical services. 

REFERENCES 
Abdal, OK, Retief , DH & Jamison, HC (1982) The apical seal via the 

retrosurgical approach. II. An evaluation of retrofilling materials . Oral 
Surgery Oral Medicine Oral Pathology, 54, 213-218. 

Bowen , RL &Marj enhoff, WA (1992) Dental Composites/G lass lonomers : 
The Materials. Advances in Dental Research, 6, 44-49 . 

Chong , BS, Pitt Ford, TR & Watson , TF (1991) The adaptation and 
sealing ability of-light-cured glass ionomer ret rog rade root fillings. 
International Endodonlic Journal, 24, 223-232. I 

Chong , BS, Pitt Ford &TR , Wat so n, TF (1993) Light-cured glass ion om, 
cement as a retrograde seal. Internat ional Endodontic Journal, 26, 
218-224. 

Flath , RK &Hicks, ML (1987) Retrograde Instrumentation and Obturation 
with New Devices. Journal of Endodontics, 13 , 546-549. 

Guerra, JA (1992) Root end isolati on for retrograde fillings . Journal of 
Endodontics, 18, 39-41. 

Hoshino, E,Ando, N, Sato, M & Kota , K (1992) Bacterial invasion of non­
exposed dental pulp. International Endodontic' Journal, 25, 2-5. 

Katsuyama, S, Tatsuya , I & Benji , F (1993) Glass ionomer dental cement­
material and their clinical use. 1 st ed . SI. Louis: Ishiyaku: Euro 
America Inc. Publishers . 

Kiryu, T, Hosh ino , E & Iwaku , M (1 994 ) Bacteria Invad in g Periapical 
Cementum. Journal of Endodontics, 20 ,169-172. 

Stabholtz, A, Shano , J , Friedman, S & Abed , J (1985) Marginal adapta­
tion of retrograde fillings and its correlation with sealability. Journal of 
Endodontics, 5, 218-223. 

Szeremeta-Browar, TL, van Cura , JE & Zaki , AE (1985) A Com parison of 
the sealing properties of different retrograde techniques: an auto· 
radiographic study . Oral Surgery Oral Medicine Oral Pathology, 59, 
82-87. 

Watson, TF (1990) A confocal mi croscopic stUdy of some fac tors affect­
ing the adaptation of a light -cured glass ionomer cement to tooth 
tissue . Journal of Dental Research , 69,1531-1538. 

Wu, MK & Wesselink , PR (1993) Endodontic leakage studies reconsid­
ered. Part I. Methodology, application and relevance. Internatiom 
Endodontic Journal, 26 , 37-43 . 

Zetterqvist, L, Anneroth , G & Nordenram, A (1987) Glass ionomer ce­
ment as retrograde filling material. An experimental investigation in 
monkeys. International ourna l of Maxillofacial Surgery, 16, 459-464. 

3M (1992) Vitremer Technica l Product Profile, p .8. 

• •••••••••••••••• C) ~ •••• •• ••••• 

Dental Surgery ·• BasUdon Essex : 
For Sale ••

• England : 
• 

UPINGTON •• • Full time Associate required for very •• 
• 

• busy four surgery practice. • 
Full chairside and clerical assistance. C)Contact: Dr Bosman •• Hygienist, OPG, DPB link, full book. •

(054) 22540 (w) or • • 
Tel: 0944 1245 267782 e 

~ 

082 4431 600 (a/h) ••
• 

•Fax: 0944 1245 351327 

• •••••••• iii • • • •• • ••••••••••••• 

TYDSKRIF van die T. V. S.A. - Augustus 1995 
370 

 
 
 



148 
Archs oral Bioi. Vol. 37, No. 2, pp. 157-158, 1992 0003-9969/92 $5.00 + 0.00 

Printed in Great Britain. All rights reserved Copyright © 1992 Pergamon Press pic 


SHORT COMMUNICATION 

AMINO ACID COMPOSITION OF DENTINE IN 

PERMANENT HUMAN TEETH 
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Summary-Dentine of permanent mandibular incisors from nine individuals was hydrolysed and the 
amino acid composition determined by ion-exchange chromatography against a standard calibrant of 41 
amino acids. Nineteen amino acids were detected, including small quantities of I-methylhistidine and 
asparagine, two amino acids whose existence had apparently not been recorded before in human dentine. 
The total content of hydroxylysine plus lysine varied between 2.6 and 3.3 residues per 100 (SD, 0.74) in 
different teeth, which therefore did not support previous studies that had proposed a constant total value. 
This and other quantifiable differences between present and previous findings may be the result of the 
different methods and the influence of dietary and other regional factors on dentinogenesis. 

Key words: human dentine, amino acids. 

Dentine is the major component of teeth, responsible 
for most of the weight, volume and overall shape 
(Butler, Munksgaard and Richardson, 1979). Ninety 
per cent of the organic matrix of human dentine 
consists of collagenous proteins (Jones and Leaver, 
1974) and the remaining 10% is made up of non­
collagenous proteins, proteoglycans, glycoproteins 
and lipids (Avery, 1987). Various analytical methods, 
some of which are historic, have been used for 
determination of amino acids in dentine, namely: 
microbiological assay (Hess, Lee and Neidig, 1952), 
quantitative paper chromatography (Battistone and 
Burnett, 1956) and ion-exchange chromatography 
(Eastoe, 1963). 

Our objective now was to determine the amino acid 
composition of human dentinal matrix with a modern 
technique and to compare it with previously pub­
lished data. 

Permanent mandibular incisors were extracted 
from nine bodies of known age and sex in the 
Forensic Medicine mortuary of Ga-Rankuwa Hospi­
tal, situated 32 km north of Pretoria. Before process­
ing, the crowns and cementum were removed with a 
dental bur, and the pulp with an endodontic file. 
Pieces of radicular dentine of approx. 0.20 g were 
washed, dried and hydrolysed in 6 M hydrochloric 
acid (Hel) for 24 h at 110°C. The hydrolysates were 
neutralized with neutralizer (Spitz, 1973) and citrate 
buffers in the ratio I: 2: 2, filtered (Millex-GS 
0.22 tlm) and then diluted further I: I with the citrate 
buffer. Calibrants containing 41 amino acids were 
prepared and diluted as above. The amino acids of 
dentine and the calibrants were separated in duplicate 
by ion exchange on a Beckman 6300 amino acid 
analyser which incorporates a 25-cm lithium column 
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and a four-buffer system. Chromatograms thus 
obtained were integrated and quantitated with a 
Hewlett-Packard 3390A integrator and the results 
expressed as a per cent residues detected. The results 
were tabled as the average of the total number of 
residues per 100 and the SD for each amino acid was 
calculated. 

Nineteen amino acids were detected (Table I). 
Asparagine and I-methylhistidine, which have not 
previously been identified in human dentine, were 
present in small quantities. Asparagine was present in 
all our hydrolysates. In a serial study of hydrolysis, 
asparagine was detected only after 16 h and remained 
present in all acid hydrolysates for 24 h. In hy­
drolysates stored at 4°C,asparagine could be detected 
over as long as 12 months. No explanation for this 
phenomenon could be found. Acid hydrolysis of a 
pure mixture of aspartic acid, asparagine, glutamic 
acid and glutamine showed complete hydrolysis of 
asparagine and glutamine within 30 min. The concen­
tration of aspartic acid and glutamic acid increased 
and high levels were detected under these conditions. 
It is suggested that asparagine in dentine may be 
'protected' against complete hydrolysis. Further­
more, our monitoring system may have been more 
sensitive and with improved resolution as larger 
quantities of aspartic acid, glutamic acid, arginine, 
leucine, iso-leucine and valine were found than pre­
viously reported (Table I). 

Linde (1984) reported that the total content of 
hydroxylysine plus lysine in dentine is constant at 3.5 
residues per 100. In our study, we found a variation 
between 2.6 and 3.3 residues per 100 (SD, 0.74), 
supporting Eastoe's (1963) finding of a variation in 
the total content of hydroxylysine and lysine over a 
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Table I. Comparison of our findings (average of nine cases, with SD) with those of previous investigations (expressed as 
residues per 100) 

Battistone Present study (1992) 
Human dentine Hess el al. and Burnett Eastoe Linde 
amino acids (1952) (1956) (1963) (1984) X SD 

Aspartic acid 4.4 5.4 5.5 4.5 5.9 0.06 
Hydroxyproline 10.3 I\.6 10.1 9.6 10.4 0.24 
Threonine 2.7 2.0 1.9 \.8 2.1 0.11 
Serine 3.4 3.0 3.8 4.1 4.0 0.28 
Asparagine 0.3 0.08 
Glutamic acid 7.4 7.6 7.3 7.2 8.8 0.15 
Proline 14.5 9.7 1\.5 I\.9 1\.8 0.28 
Glycine 30.9 31.3 3 \.9 33.4 30.1 0.30 
Alanine 9.8 I \,2 1\,2 10.2 8.6 0.31 
Valine 2.6 2.5 2.5 2.3 3.0 0.15 
Methionine 
Iso-leucine 
Leucine 
Phenylalanine 

0.35 
1.0 
2.8 
1.2 

0.46 
• 
•
• 

0.52 
1.0 
2.6 
1.4 

0.7 
1.0 
2.4 
1.4 

0.5 
I.3 
3.0 
1.5 

0.05 
0.00 
0.04 
0.05 

Hydroxylysine 0.64 0.71 0.84 1.5 1.1 0.11 
Lysine 2.4 2.2 2.3 2.0 2.1 0.17 
I-Methylhistidine 0.3 0.Q7 
Histidine 0.54 0.43 0.53 0.4 0.3 0.19 
Arginine 4.4 5.0 4.7 5.2 5.6 0.17 

·Total of leucine, iso-leucine and phenylalanine is 6.4. 

comparatively narrow range (2.91-3.35 residues per 
100). The presence of two amino acids that have not 
hitherto been reported in dentine as welI as other 
differences between our study and earlier ones may, 
amongst other factors, be the result of different 
methods. The more efficient buffer system and the 
modern lithium columns that we used facilitate the 
separation of isomers and increase the resolution of 
the various amino acids. The reported differences in 
the amino acid content of human dentine may also 
reflect dietary and other regional factors that may 
influence the formation of dental hard tissues. 
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The Effect of Modern Dentine Bonding Systems on Human Dentine. 1 0 I Evaluattoc of the Effoct19'CJ\C11s of an. O:ra..l Hea.lth Prevont:atlve9 
PI"o;grtuDfl. S.Db.ansar-. R. Lalloo, A. Bo.wa. M.H. IIIoola. UniversityF A DE WET* and M R FERREIRA, Faculty of Dentistry, University of 

L-~o~r_~==~We~.~~~rn~~~~_____________________________________IPretoria Pretoria South Africa. 

Mos t modern dentine bonding systems contain primers or cleansers which are 
used to retr.ove or alter the smear layer or dentine before resin application. 
The purpose of this study was to assess the effect of four modern dentine 
bonding systems lOBS), three with primers/cleansers and one without, on the 
appearance of human dentine. 

Dentheslve Bond 10, Kulzer), Pertac Universal Bond (P, E.S.P.E.), Prlsma 
Universal Bond 3 (PUB3, Dentsply) and Syntac (S, Vivadent) were included In 
the st udy. The crowns of 80 sound, human, /TOlar teeth were imbedded in rings. 
leaving the occlusal surfaces projecting. These surfaces where ground wet on 
220 gri t SiC paper to expose superfiCial dentine. FI fteen dentine surfaces 
were then treated with each of the four DBS. Cylinders of matching composites 
were thereafter bonded to these surfaces, using a rubber split mould. After 
24 hours storage In water the specilnens were stressed to fai lure using a shear 
load In . an Instron. Fracture sites were evaluated In a SEM. Five abraded 
dentine surfaces were treated with the respective primer/cleanser of each of 3 
PBS. Dentln~ treated with the D and S cleanser/primer, and debonded specimens 
of D and S. displayed open dentinal tubules. Subsequent application of an 
adt1esive close-d dlmost all the tubules. Pieces of fractured dentine were 
attached to- some composi te stubs, showing resin tags clearly penetrating deep 
into, and even through the aentine frag""nts. It can be concluded that only 2 
of the 4 PBS tested ODenea the dentinal tubuli. 

1 1 IFilm Thickness Evaluation -Implementing the BENCOR MUlTl-T SYlum_ C.H_ DRIESSEN-. 
F.A . OE WET and W .J .C. COETZEE. Faculty of Dentlstrv. Unlver&ItY of Pretori.a. South 
Africa. 

Various techniQues have bun described for tM determiniltion of film thickne..as of denul cementa. The 
purpose of mi. study was to assess the effectivity of the BENCOR MUlTI-T system. and to explore the 
aftaCt of load variation on the film thickneu data_ Four luting cem«lts were included in this study i.e. X-fl 
IONOMER tX). a glan ionomBr; Mirsge-FLC IMI, a dual curo ~in; UNITY (UI. a SGH curing relin; and 
POLY-F P1us (Pl. a polycarooxytale. The BENCOR MUlTI-T device (DrieSUf1. 1990) wu used for testing_ 
The system is basad upon direct force application derived from any calibntable $(Xjfce through i1'5 ective 
rod onto the specimon mat.rial placed betweeo two 22mmO glass di5C3_ The latter la covered with tenon 
dis.c.s for the purpose of: (1) simulating oral temper4iture. (2) transfecing visible light (if nMdedI for the 
curing of a VlC material and (3) protecting the 160Joffl gta" di.sCJ; hom dir8C1 mlHal im~ct. Measuring 
of the spe6mens was done by el&ctronlc digital calipers """'ttl control by rene x mlaoscope data and SEM 
image oburvation. Ten umples of each product 'Hem tMted using IOKg end 15Kg 'O('C'U In order to 
as.se$S the effect of different load! on ttle film thickness. All data were stsdaticany anaty.ud. tt was found 
that the t6cniQue enabled operators to measure film dlickness of dental cementa accurately, easily, fut 
and with only small variatJons. StatistJcilll analyses shOwed II signifICant dlHafence (p<O.OSI between 
application of 10Kg and 15Kg load of (X)(2S.76:19.60pml and (U){28.60:14.20pml but not for 
(M)[31.14 :30,80vml and (PIl38.00:J4 .00JllTlJ. It can be concluded that me BENCOR MULII-T Sy,Jtem 
is abl<t to easjly usess the fjlm thickness of dental cements and thai a 15Ka loiid reduces film thjcknM3 
Com oared to the 10Kg load 

1 3 I Effect of Respiratory Aci<:Josis on Faecal Fluoride Excretion In Rats. 
S.D. JANSE VAN RENSSURG· and C.A. VAN DER MERWE: University of Pretoria, and 
Medical Ruurch Council. Pretorie. Soudl Africa. 

RMPiratory acidosis is charact1lrised by a primarity inCfoaud peol with ~ compen.uled Increased tHeO;! 
which may eHect the pH of blood . A5 the perm~tion of fluoride (F) through epithelia is dependent on 
the pH, as well os F concentration. rnpiratory acidoS-is could have an eHoC1 on faecal F ucretMln. and 
Therefore on me F balance 01 the body. Sixteen young adutt female SpraQue--Dewley rats were used in 
thLs study. They were divided into .II control group (Group A: receiving e oormal atmospheric gu 
miX11Jre) and an .xPorimemlil group (Group 0; iub;acred to an atmo$pheric COz content of 7%1 . All the 
rats W1)(e fed a low F dlat 1< 1ppmll'lnd received watar with. Ruorid8 content (lFli of 20ppm MJ lib for 
7 w~\(s . W.Jter and food consumption wale monitored dalty_ F Intake/rat/day via water and food was 

I 	 calcul.;ted trom the data. AnE)t sodation. blood was collected enaeroi1icalty In hepllrinised syringes from 
&.0 de.scending aorta_ FaOC1).3 wer" collectoo from the laroe intastine. The [F) of ttl~ f8ecu: wu 
determined potenriomeuically ahe..- HMOS diffusion. Blood gss ene1vsis werf! done using the ABl ;"oad 
gas analYSe! . The data wero subjected to the Mann--lNhitnoy procedure to detect difterence.s between 
the groups.. and to mui"tiple t1'Igreuion analysis to explain ttle variation in tflelFl of the faccOi. AltflouQh 
the F intake via the wlter diffe-red lignific8ntty (p<O,05) between the group..s, there WiWI no signi1ic8m 
difference between the F intako vi. food {p",O.1971 or tho total F intak.e (p-O.071). There W8J a 
significant difference (p <0.05110 the (FI of the faeces (A:x = 148.33 ppm; B:~ => 2 t3.20 ppm) betwHn 
the groups. Taking the IFJ of faeces as ttle dependent variable, 68,89% of the variation in the fFl ot 
faeces in the 'uperimental group could be explained bv the combination of the indep8ndent variabl", 
H}CO, 01 peOl and total F InUka . A 46.92~ association between the ....ariables W'u found in the control 
group_ Respf@tory .icldosls enhanced ta~on of fluoride In rats The higher If] of tho faeets 
In tho exoorimental grOIlO could possibly be due 10 net secquion of fluoride Into the gUf !um,n Thia 
projoct was pa"ially SUPPOfl8d by a grant from Afrox ?tv Ltd. 

1 5 ~Enam.el Surface Roughness aru:r CO, Laser Radiation, in vitro Assessment. 
S.H. PAN", C. BAKER, J. DE VRIES, p.r. BECKER and S.S. MASHElE. 
Dept. ~ative Dentistry, Fa.culry of Dentistly,..MEI1UN"S"A..-">S..t'A'--____ _ 

Recently. a CO; I~er has been used ,"c"",fulIy 10 enhance dental bonding. Knowledge of 
surfa« roughness" essentiai to reduce bond failures. The objectives were to: 1) 
determine the surface rougbne!iS after con....entional drilling with/without laser radiation and 
with/without acid etching using the Bendix Profilomeu:r. 2) =mine under Scanning 
EleclIoD Microscope (SEM) the ultrastructure of the enamel surface after CO, laser 
radiation. TItirty·two human maxillary cenlIa! incisor teeth were selected and stored in 10% 
buffered formalin. Convenl ional driJliJ1g and combined treatment with laser radiatioD were 
randomised on the labial enamel surface in the vertical dimension of 3 x 5mm. la>er 
radiatioo was set at a repeat pulse energy intensity of below 3W for a period of 10 seconds. 
Acid etching was performed on half of the specimens and the surface roughness was 
measured with the Bendix ProfiJometer. The SEM assessment was also noted. The 
experiment was designed as a randomised block but test results showed that roughness 
ca';'ed by laser p~oduced the maximum measurable roughness of 10 micron for each sample 
poUll The. analySls then focuscd on conventional high/low speed drilling and no significant 
difference was found between acid etching techniques. (p = 0,4270) or between drilling 
speeds (p = 0,7355). Compared to laser the roughoes, after conventional drilling was 
clinically less. . . . 
An improved understanding of rouehoess caused by CO2 laser radiation on enamel surfaces 
may lead to POssible clinical BQplicatiQo in aesthetic restorative dentisny 

This study VAS designed to measure the effectiveness of an oral 
health preventative programme based in a school population in the 
Cape Peninsula . The objective of the Btudy was to measure the 
difference between schOOlchildren who were exposed to the 
programme and chi ldren who vere not. 

Three experimental (programme) and two control schools vere 
selected for the study. A total of 110 children in the 
experimental group and 102 in the control group were examined 
(Total = 212) in the age qroup 11-12 years. The examiners were 
calibrated for reproducibility using WHO (1966) criteriA for 
dental caries. The results of the study showed a mean DMF(S) of 
7.8 (i3.1) for the experimental schools and 24.5 (t8) for the 
control schools. 84\ of the experimental group and 60' of 
control group were caries free . 98' of the experimental group 
and 65t of experimental group had an M component of 0.42' of the 
control group; 8' of experimental group had at least one 1st 
molar tooth decayed. These results clearly showed that the 
programme is Buccessful in A community based school dental 
service. 
This project is supported by an MRC grant. 

1 2 I Cros~inrection Risks Associated with High-speed Dental Handpieces. C.H.J. 
HAUMAN.· Depanment of Orsl Pathology, Faculty of DentislIY. University of 
StsUenbosch, Tyge,berg. South Africa 

Dent.. , handpieces are particularly prone to contamination with patient materIal. which can then be 
cransmlned to the n,l(( patient. The common .pproach of disinfecting handplece.s by extGrnal chemical 
N'lplng In combinatkln with nu.!lihing may po.ae uneccepubly high riskl to tt10158 Individuals tteat&d 5Qon 
)her infcctOd patients. 
The aim of this srudy was to evaluate ttle efficacy of chemical dlslnfectton of high-speed h.ndpieces. 
A.utoclaved higM-speed hendpioCM were contaminated wim ,n overnight C\llrure of Staphylococcus 
,ureU$ and dried In .. hot air oven tor 90 minutes. The outer surt.cea of &<Iual numbers of these 
Ilandpi~ were wiped with 70% alcohol. alcohol-in-hibiune and Aaep.ys (iodophor) . The hont. back 
and sides of the heads of thoso t\andpiecu ~re pte-ned onto the surface of blood agar plat4$. In 
addition. conlaminated handpieces were atUchf!d to the denial unrtand w.-tor was flushed through dle 
llandpi8Ce onto the surface of blood eglr plates for 2 lIconds. Handplecu uled in the Tygerbaro 
Dental Hospital were te&ted In a simila( way after rouline lubrlcatJon and alcohol aWlbbing . Resid .....:;; ! 
con lamination of handpiec8i .ftor flw.l1ing for specific periods of dme were also tested. At-.. .· 
overnight incubatioo, growth was recorded . Ahhough the numDef'5 wer. reduced. S _ IwrfjU$ could st.il 
be cuttured from the outer lurflces of artificially contamlnatod handp\oc.e..s after wiping with all threE) 
disinf8ctanls. Handpiece! used in the clinic yielded virtually no gro.......m from the el((&mal surface5 aner 
routine cleansing, Confluent ot 2 ... growth waa obtained with samples from the IntlWior surfaces of 
bOth artIficially conlaminatod h.andpW!rcu and t1sndpiecea from the clinic. S_ -VOWS was still present 
on (he internal surface.s....of arfrf)cially contaminated handpieces after flushing for 5 minU{M. 
Sto(ilisation of both tho jot"nal lad OX1nrnal $udacos of hAodo;,qu is necQSaacv to excludo me d~l 
cross-infectiqn in the dental 'yfolfY 

1 4- 1 1norganiC Contctts of Opaquo aod Tramluc:= Ra<1icular Dentine. F.S . NKHUMELENI", 
EJ. RAUUENHEIMER. W.F.P. VAN HEERDEN. M.L. TIJRNER and MJ. DREYER. 
!>eots. Oral Patho/oov and CbcmicaJ 1'a1ho10l<Y. MEDUNSA. P 0 Mcdunsa. 

This study was undertaken 10 compan: the alcium, nugncsiurn. phosphorus. zinc &nd Duoride 

oontents of opaque and truulucent ruiirular dentine. Twelve mandibular incisor. were utiliz<d. 

The crowns &ltd cemencum were ranoved using • dent.>! bur. The specimens were then 

bydroly>ed individuaDy in 1M perchloric acid. Calcium, zinc and magnesium were determined 

utilising the ammonium phosphomolybdate colorimetric method and fluoride by ion selective 

electrode method. The mean values (mg/g) of opaque and trutslucent dentine respectively were : 


Calcium (Ca) 244 .65 (SO ± 3.60) and 244.17 (SD ±4. 10); 

Magnesium (Mg) 8.25 (SD ± 0.42) IUld 6.91 (SD ± 0.69); 

Fluoride (F) 0.22 (SD ± 0.01) and 0.27 (SD ± 0.02); 

Phosphorus (P) 12770 (SD ± 2.43) and 125 .00 (SD ± 233); 

Zinc (In) 0.14 (SO±O.OI) and 0.20 (SD±0.03). 

The Mann Whitney test showed that there wtU a oignificant dilfercnce between the Mg. F ond Zn 

cootenlS oropaque and translucent dentine (p<lJ.05). Our findings do nol 'upoon tho,. of 

Mgore Md LeAver (1974) who found that only Calcium values were significantly lower in 


!lW!l=i.mIint: 

1 6 IRelation Between Blood, Moler, Cortical Bone and Trabecu!ar Bone Leed 
levels of Rats. R.J. ROSSOUW" and S.R. GROBLER. Faculty of 
Dentistry, University Of SteJJenbosch, Tygerberg, South Africa 

Bone j. the majof reservoir of body lead stOfes. Loosely and deeply bound lead 
compartments in bone provide short- and long-lived sources of this toxic element to 
blood and soh tissues. 

Several groups of inbred Bo-IX rats were continuously exposed to nebulized aerosolS 
of lead for different time periods. Furthefmore. the affect of different post.exposed 
periods on the lead concentrations were also Investigated. The lead concentratior.s 
were determined In blood , molars, tail vertebra and lIisC8 crest of the rat. Thu 
graphite furnace atomic absorption spectrophotometer was used_ 

The blood. molar, tail and iliaca Cfast lead levels differed significantly (p < 0.05) 
IItnOng the exposed groups. However. only the blood and iliac a crest lead 
concentrations differed slgnlflcently (p<O.051 in the post·exposufe periods. 

It js conclyded thaI lead is absorbed In the apaUu, crystal of djHerent kinds of bOQe ~ 
Eunhermo'te, conical bone Is identjfied 8S Ipng t9(m storage reservoirs of lead in the 
b.!!l1¥.. 
Thi. study was supponed by the MRC. 
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Giant ossifying fibroma: a 
clinicopathologic study of 8 
tumors 
van Heerden WFP, Raubenheimer EJ, Weir RG, Kreidler J: Giant ossifying 
fibroma : a clinicopathologic study of 8 tumors . J. Oral Pathol Med 1989; 18: 
506-509. 

Clinical, radiographic and microscopic features of 8 ossifying fibromas 
diagnosed in 7 patients and measuring more than 8 cm in greatest diameter, 
were reviewed. The tumors occured in both juvenile and middle aged patients 
and all lesions in women involved the maxilla. The abundance of fibrous 
connective tissue and resorption of mineralized deposits are indicative of altered 
cellular differentiation and proliferative activities in large ossifying fibromas. 
Focal areas of aneurysmal bone cyst formation were identified in the majority 
of lesions. 

W. F. P. van Heerden\ 
E. J. Raubenheimer', R. G. Weir2 and 
J. Kreidler' 
Departments of 'Oral Pathology and Oral 
Biology, 2Maxillofacial and Oral Surgery, Medical 
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Republic of South Africa 

Key words: fibro-osseous lesion; giant ossifying 
fibroma; juvenile aggressive ossifying fibroma. 

W. F. P. van Heerden, Department of Oral 
Pathology, Medical University of Southern Africa , 
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Ossifying fibromas are generally re­
garded as slow growing and well cir­
cumscribed jaw tumors which contain 
foci of trabecular and spherical calcifi­
cations resembling bone and cementum 
respectively (1) . They are reported to 
be more common in blacks, occur fre­
quently in women and the majority of 
lesions involve the mandible (1, 2). 

Although no convincing definition of 
giant ossifying fibromas are to be found 
in the literature , these neoplasms were 
reported by various authors as large tu­

. morous fibro-cemento-osseous prolif­
erations (3-7). Unfortunately, many of 
the reported cases are not documented 
satisfactorily. HAMNER et al. (1968) 
however, arbitrarly defined giant le­
sions as those exceeding 2 x 2 cm in 
size or involving the space occupied by 
two or more teeth . 

There is no published series of giant 
ossifying fibromas in the literature. 
Therefore, this study was undertaken 
to determine the clinical and radio­
graphic appearances and the micro­
scopic features of the large ossifying 
fibromas diagnosed by the Department 
of Oral Pathology at the Medical Uni­
versity of Southern Africa (Medunsa) 
over a 6-yr period. 

Material and methods 

All the cases diagnosed as ossifying fi­
broma over the last 6 yr were retrieved 
from the files of the Department of 

Oral Pathology, Medunsa , Most pa­
tients seen at the hospitals served by 
the department are black and of rural 
origin . The pathology reports were re­
viewed and all lesions with a longitudi­
nal diameter of 8 cm or more as mea­
sured on the excision specimen, were 
included in this study. Radiographs 
were available in all the selected cases . 
Histologic evaluation was done by 
means of light microscopy. Three speci­
mens (Cases 1, 3, 4) were bivalved in 
the longitudinal diameter, and a 5 mm 
slice of the entire cut surface was ob­
tained by means of a band-saw. The 
slice was then radiographed and 
blocked into mUltiple squares, each of 
which was numbered on a scheme cor­
responding to the radiograph and proc­
essed for routine light microscopy. 
Representative histologic sections were 
avialable in the remaining cases. 

Results 

Seven patients from a total of 30 cases 
of ossifying fibroma were found to have 
tumors larger than 8 cm in greatest di­
ameter (Fig. 1). The age, sex , site and 
size of the tumors are indicated in Table 
1. Case 5 presented with a mandibular 
and a maxillary tumor, both exceeding 
8 cm. Signs and symptoms varied, the 
most common of which was swelling. 
At the age of 2 yr , Case 1 presented 
with a mandibular tumor 4 cm in diam­
eter. Biopsy showed a benign fibro ­
osseous proliferation and due to par­

enteral refusal the lesion was followed 
over a period of 7 yr during which it 
became less radiopaque and tripled in 
diameter. The duration of the other le­
sions could not be determined reliably. 
Although the post-operative follow-up 
is in some cases as short as one year, 
none of the lesions have recurred . 

All tumors involved the tooth-bear­
ing areas of the jaws and were well 
demarcated with scattered foci of ra­
diopacities (Fig . 2). Root resorption 
were present in three cases . 

Case 1 was treated with hemimandi­
bulectomy. Enucleation of the tumor 
was done in the other cases. No cortical 
perforation was present, only expan­
sion in all directions. On cut surface , 
the tumors had a gray-white color with 
a gritty consistency . Cystic spaces rep­
resenting aneurysmal bone cyst chang­
es and measuring up to 1 cm in diame­
ter could be seen focally in six tumors. 

The histologic features correlated 
with the radiographic appearance of 
the corresponding area. The inconspic­
uous radiodense areas consisted of 
woven trabecular bone , although a few 
lamellar bony trabeculae and psammo­
matous calcifications were also found . 
Active resorption of the trabeculae 
with accumulation of osteoclast type gi­
ant cells were evident in all tumors 
(Fig . 3). Vascularity was more promi­
nent in the areas of resorption and the 
fibrous component adjacent to these 
areas were cellular. 

The radiolucent zones consisted 
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Fig. 1. A, clinical appearance of Case 3. B, clinical appearance of Case 4. 

mainly of fibrous tissue. The stroma 
varied from mature collagen to tissue 
with a cellular storifonn pattern (Fig. 
4). Small amounts of mineralized tis­
sue, mainly of a psammomatous ce­
mentum-like nature were present in the 
fibrous tissue. The aneurysmal bone 
cyst changes were found in areas where 
the fibrous tissue had a loose, edema­
tous structure. 

Discussion 

The sizes of the eight tumors described 
surpass that of all giant ossifying fibro-

Table 1. Clinical data of the seven patients. 

Case Age Gen- Site Size 
No der 

1 9 M Mandible 12 cm 
2 7 W Maxilla 8 em 
3 13 W Maxilla 13 cm 
4 46 W Maxilla 15 cm 
5 40 M Mandible 8 em 

Maxilla !Oem 
6 49 M Mandible !O em 
7 57 W Maxilla 10 em 

33 Or.1 18:9. 1989 

mas reported in the literature. HAMNER 

et at. (3), defining 'giant' lesions as 
those exceeding 2 x 2 cm in diameter, 
found 17% of their cases of cemento­
ossifying fibromas to have reached 
these dimensions. Seven (or 23%) of 
our collection of ossifying fibromas had 
a diameter of more than 8 cm. If the 
criteria of Hamner et al. (3) had to be 
applied to our collection of ossifying 
fibromas, almost all of the 30 cases di­
agnosed in our department over the last 
6 yr will be regarded as 'giant'. The 
large dimensions of our tumors is re­
lated to the rural character of the pop­
ulations served where proper diagnosis 
and treatment is often delayed through 
tribal customs. 

The age range of our patients was 
7-57 yr with an age peak in the first and 
fifth decades, a distribution corre­
sponding to that generally reported for 
ossifying fibromas (1) . The occurrence 
of large ossifying fibromas in young 
children is of particular interest as it is 
believed that these tumors require 
many years of growth to attain large 
dimensions (2). One of our cases, diag­
nosed at 2 yr of age, showed an in­

crease of 8 cm in diameter over a fol­
low-up period of 7 yr. As far as we can 
ascertain, this represents the youngest 
age at which an ossifying fibroma had 
been diagnosed. Five of the eight tu­
mors and all lesions in women involved 
the maxilla . This is in contrast to the 
generally held view that ossifying fibro­
mas occur more frequently in the man­
dible (2). 

Radiographically, the large ossifying 
fibromas in our study contain relatively 
less mineralized tissue than smaller le­
sions. This finding is substantiated by 
the microscopic appearance of the giant 
lesions where the balance of cellular 
activity favor fibrous tissue formation 
and bone resorption at the expense of 
new bone formation. Although the ma­
jority of our lesions showed foci of 
aneurysmal bone cyst formation, 
STRUTHERS & SHEAR (8) found this 
change to occur in only 4% of their 
ossifying fibromas and Eversole et al . 
(9) noted aneurysmal bone cyst fea­
tures in three of their 64 cases. The 
high prevalence of aneurysmal bone 
cyst formation in our lesions is prob­
ably due to the prominent fibrous com­
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ponent which contains more loose ede­
matous areas than is found in smaller 
ossifying fibromas . This feature is not 
responsible for the giant dimensions, as 
the foci of aneurysmal bone cyst change 
are limited and the cystic spaces are of 
relative small size. 

HAMNER et at. (3) stated that ossify­
ing fibromas containing cvmentum are 
larger and more aggressive than pure 
ossifying or cementifying lesions. HALL 

et at. (10) consider mixed cementifying 
and ossifying fibromas as a potentially 
aggresive variant of ossifying fibroma. 
WALDRON & GIANSANTI (11) however 
stated that a separation into cementify­
ing and ossifying types is artificial as 
they could find no difference in the be­
haviour of tumors with these histologic 
designations. Cementum-like as well as 
osseous deposits were present in all tu­
mors in our series and we believe that if 
representative tissues of ossifying fibro­
mas are taken for microscopic exam­
ination, most tumors will be found to 
be of a mixed nature . 

Our study furthermore suggests that 
ossifying fibromas with a gigantiform 
growth potential are characterized by 
the appearance of large fibrous areas 
which are represented radiographically 
by less radiodense areas. This is in con­
trast to the normal progression of these 
lesions where the islands of mineral­
izations are reported to increase in size 
and coalesce resulting in a more radio­
paque lesion (2). 

The microscopic appearance of the 
giant lesions does not resemble that of 
juvenile aggressive ossifying fibromas. 
The criteria defined by WALDRON (12) 
for the diagnosis of juvenile aggressive 
ossifying fibroma include a cellular vas­
cular stroma with varying amounts of 
giant cells and little collagen produc­
tion . Osteoid lined by osteoblasts are 
usually present. These lesions further­
more appear most often in young pa­
tients - predominantly younger than 20 
yr and almost always below 40 yr of age 
(13). None of the lesions in the three 
young patients in our series can be clas­
sified as the aggressive variant because 
of the prominent fibrous tissue and col­
lagen component and the scarcity of 
osteoid formation. This however does 
not exclude the possibility that at some 
earlier stage our lesions may have had 
the microscopic features of juvenile ag­
gressive ossifying fibromas. 

This study suggests that the shift in 
cellular activity from osteoblastic in 
small ossifying fibromas to fibroblastic 
in the giant lesions represents a phe·· 

Fig . 2. A, radiograph of Case 3 shows a well demarcated lesion with smokescreen appear­
ance and irregular radiolucent areas. B, Prominent lytic areas are present in Case 1 (arrows). 

nomenon associated with gigantiform Miss L. I. HOPE, Audio Visual Department 
tumor enlargement. of the Medical University of Southern 
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Fig. 3. Interface between dense fibrous zone and area of bone resorption . Note bony 
trabeculae (asterisks) and osteoclasts (arrows) in loose fibrous tissue. H&E, x 40. 

Fig. 4. Cellular storiform growth pattern. H&E, x 100. Inset: mature collagen. H&E, x 150. 

Giant ossifying fibroma 509 
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Adenomatoid odontogenic tumours with a diameter of more than 4cm are uncommon. Two 
cases, both measuring in excess of 7 cm, are described and the differential diagnosis discussed. 
The progressive growth and cortical perforation in these two cases support the view that it is a 
benign neoplasm rather than a hamartoma. 

KeYlvords: Odontogenic tumours; maxilla 

The adenomatoid odontogenic tumour (AOT) is a rare, 
benign odontogenic tumour of which approximately 
170 verifiable cases have been reported in the English 
literature. It occurs most often in young females and 
commonly involves the anterior maxilla. Although 
many AOTs are detected during routine radiographic 
examination, patients may present with a gradually" 
enlarging, painless swelling which can lead to facial 
asymmetry. Radiographs generally show a clearly 
demarcated, radiolucent lesion surrounding an 
unerupted tooth, usually a maxillary canine 1.2. 

Radiopaque foci frequently occur in the tumour. The 
size of an AOT varies between 1.5 and 3.0 cm but some 
as large as 9.0cm have been reported}. It is usually 
diagnosed radiographically as a follicular, lateral 

Speriodontal 1 , residual 4 or 'globulo-maxillary ' cyst 2 . If 
calcification is present , the differential diagnosis should 
also include calcifying odontogenic cyst , central ossify­
ing fibroma, calcifying epithelial odontogenic tumour 
and ameloblastic fibro-odontome. Microscopically, 
AOTs are characterized by a well-defined fibrous 
capsule surrounding sheets, strands and nodular masses 
of epithelial cells which form tube-like structures and 
rosettes t. The purpose of this paper is to report two 
large AOTs with diameters of more than 7 cm. 

Case reports 

Case J 

A 12-year-old black female presented complaining of a 
maxillary swelling obstructing her nose ; the duration of 
the swelling was unknown . On examination , a maxil ­
lary tumour, extending from the lower border of the 
right eye and crossing the midline of the face, was 
present. The size of the lesion interfered with lip 
closure. The nose was deviated, the nasal passage 
obstructed and on palpation the bony cortex was 
perforated, resulting in fluctuation. The skin overlying 
the lesion had three parallel scars (each 4cm long). 
Intra-oral examination showed mobile and displaced 
maxillary permanent incisors and a primary canine , and 
bulging of the right palatal shelf and buccal plate 

© 1991 Butterworth-Heinemann for IADMFR 
0250- 832 x 91 /010043-03 

(Figure 1). Radiographs revealed a well-circumscribed 
unilocular radiolucency containing the crown of the 
unerupted permanent canine (Figures 2, 3). A clinical 
diagnosis of follicular cyst was made and the lesion was 
enucleated through an intra-oral approach. The speci­
men submitted for pathological examination con sisted 
of a cystic lesion measuring 12x lO x JOcm which 
contained a normal maxillary canine. The lining of the 
cyst contained multiple nodules measuring up to 5 mm 
in diameter. Microscopic examination showed an 
epithelial lining containing nodular masses of odonto­
genic epithelial cells forming rosettes and pseudoglan­
dular spaces. A diagnoses of AOT was made. 

Case 2 

A 9-year-old black female presented with a complaint 
of swelling in the right maxilla obstructing her nose . 
The lesion was painless and had been present for 3 
years. On examination, there was a 9 x 8 cm swelling in 
the right maxilla, which had elevated the right ala 
(Figure 4). The maxillary permanent central incisors, 

Figure J Case 1. Intraoral view of the tumour 

Dentomaxillofac. Radiol. , 1991, Vol. 20, February 43 
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Figure 2 Case I. Late ral cephalometric radiograph . Note the 
oispi:1cement of the permanent n18xillar y canine (arrow) 

primary canines and molars were erupted and the 
palatal shelf and buccal plate were expanded by a firm 
swelling. Radiographically, there was a well­
circumscribed radiolucent lesion, surrounding the 
crown and neck of an unerupted maxillary canine; the 
developing maxillary premolars were dilacerated and 
the second incisor displaced and impacted (Figure 5). 
In the absence of calcification in the wall of the lesion, a 
clinical diagnosis of a follicular cyst was made. The 
lesion was enucleated and an opened cyst, 8 cm in 
diameter, surrounding the crown and neck of an 
unerupted maxillary canine and containing mural 
granules, was submitted for pathological examination. 
Microscopically, the cyst wall consisted of abundant 
connective tissue lined by thin and inactive odontogenic 
epithelium which surrounded nodular masses of epithe­
lial cells exhibiting rosettes and pseudogl a ndular 
structures. A diagnosis of AOT was made. 

Discussion 

As far as can be ascertained, Case 1 represents the 
largest AOT reported in the English literature. 

Figure 4 Case 2 . Frontal photograph 

Another large tumour had a diameter of 9 cm and 
formed ~art of a series of 13 cases occurring in Nigerian 
patients ' . The la rge size of our two cases could be 
related to their more rapid growth in younger patients, 
certainly, the average age is higher in previous reports. 
However, the size may also result from a delay in 
seeking proper dental treatment. This view is sup­
ported by the presence of linear scars on the skin 
overlying the tumour in Case 1, an indication of regular 
visits to tribal medicine men before seeking hospital 
treatment. 

The histogenesis of the AOT is unknown but the 
possibilities range from the dental lamina to reduced 
enamel epithelium6-8. One investigator" suggested that 
the epithelial rests of Malassez at the apex of deciduous 
teeth is the progenitor tissue. His argument is based, in 

Figure 3 Case \. Panoramic radiograph . Note the well circum~cribed, 


expansile lesion in the right maxilla with displace ment of the roots of Figure 5 Case 2. Panoramic radiograph. Note the dilacerate d first and 

involved teeth as well as the canine second permanent maxillary premolars (arrows). 


44 Dentomaxillofac. Radiol., 1991, Vol. 20, February 

 
 
 



L' 15 7 
Adenomatoid odontogenic tumour: E.J. Raubenheimer et al. 

part, on the fact that AOTs have never occurred in 
association with impacted deciduous teeth nor in areas 
not preceded by deciduous teeth. The existence of 
those lesions not associated with an unerupted tooth 
and therefore not arising from the reduced enamel 
epithelium, may be explained on this basis. 

Courtney and Kerr 10 from a study of 20 AOTs, as 
well as others 11-13, believe the lesion to be an 
hamartoma rather than a benign neoplasm. However, 
hamartomas have a limited growth potential and 
progressively differentiate into more mature tissue with 
ageing 14. Our cases do not support a limited growth 
potential as postulated by Saito el al 4 nor did they 
exhibit maturation into more differentiated dental 
tissues. We therefore believe the lesion to be a benign 
neoplasm. The growth potential of AOTs is supported 
by Ajagbe el al. and others IS. If> and earlier detection is 
likely to be the reason for the small size of most cases 
reported in the literature. 

Radiographically both of our cases resembled a 
follicular cyst, the most common lesion to consider in 
the differential diagnosis of AOT. The well demarcated 
radiolucency associated with an AOT is reported to 
extend more apically on the root of the associated' 
unerupted tooth than in the case of a follicular cyst 17. 

Another feature that could be helpful in distinguishing 
between these two lesions is the virtual absence of root 
resorption in AOTs 18. The dilaceration of the perma­
nent premolars in Case 2 is most likely the result of 
pressure exerted by the enlarging tumour on the roots 
of the developing teeth. 

Nasal obstruction is a common complaint in patients 
with maxillary AOTs measuring 5 cm or more in 

19diameter 3 
. . Furthermore, erosion of bone has been 

reported in a large AOT a nd actual perforation has led 
to it being described as a 'fluctuant mass' 19. Our Case 1 
also exhibited this feature but we do not agree with 
Poulson and Greer 20 that its presence warrants the 
exclusion of an AOT and the consideration of a more 
aggressive tumour in the differential diagnosis. 

Acknowledgement 

We would like to express our gratitude to Mrs C.S . 
Begemann for typing the manuscript. 

References 

l. 	Lucas RB. PalllOlog \' 0/ Tllmolln 0/ Ihe Oral Tisslles , 4th 
cdn . London: Churchill Li vingstone. 198 .. ; iii-ii. 

~ 	 Kuntz AA . Reichart PA . AdcnomalOid odontogenic tumor 
mimicking a gobulo-maxillary cyst. 1111 J Oml {\lla.li llo/lle SlIrg 
1986. 15: 632 -1i. 

3. 	 Ajagbe HA. Dar,lInol:\ JO. Junaid TA. Ajagbc OA. Adcnom:\ ­
toid odontogenic (umor in a black Africln population. J Oral 
MO.lillojilC SlIrg 1985: 43: IiSJ-7. 

4. 	 Sa ito I . Ide F, UmemUf<l S. An unusual adenorna(oid odonto· 
genic lumor presenting as a rcsidual cyst. J Oml Mllxillofae 
SlIrg 1983: 41: 53..-5. 

5. 	Glickrnan R. Super S. Sunderaj M. Jain R. Chaudhry A. An 
adcnom<1toid odolltogenic tumour simulating globulo-maxillary 
CYSI. J Orlll /,Icr! 198:;: 38: 26-9. 

6. 	 Shear M. Thc hi ~;(ogcnesis of the 'Tumour of enamel organ 
epitheliurn·. 8r Oml J 1962; 112: -19-1-8 . 

7. 	Bh,\Skar SN. At.!enoamcloblaslOma: it s histoge nesis and a report 
of 15 Ilew cases. J OralSllrg 1% .. ; 22: 218-21i. 

:). Spougc JD. The adell oa mclobl'lstoma. Oml SlIrg Oml IV/cd 
Oral P(/rltol 1%7; 23: 472-82. 

lJ. Chambers KS . Thc aucnoameloblastoma. 81' J Orlll SlIrg 197:1 ; 
10: ~IO-2(). 

10. 	 Courtne\ RM. Kerr DA . The odontogenic adenoll1,lIoid tum or. 
A comprehens ive study of twenty new cases. Oral Slirg Oral Med 

Oral Por/rol 1<)75; 39: .. 24-35 
II. 	Abrams Ailv1. Mclrosc RJ. H o\Vc ll FV . A<ienoamcloblastom,l 

A clinic'11 pathologic study of ten ne \V cases. Cancer I%S; 22: 
175-1;5. 

12. 	 Milobsky L. Mill cr GM. Adenomatoid odontogenic tum or 
(adenoameloblastoma). Repo rt of :1 casc. Orlll SlIrg Oral M er! 
Oml PII{iloI1975 ; 40: IiRI-S. 

13 . Kh,rn MY. Kwec H. Schneidcr LC. Saber I. At.!en oma toid 
odontogenic tumor rese mbling a globulo max illary cyst: light and 
electron microscopic studies. J 01'111 SlIrg 1977; 35: 73<)-42. 

I ... 	 Anderson WAD. Scolti TM. Syl/opsis 0/ PalllOlogy. 10th edn. St 
Loui ,: CV Mosby. 1980: 241. 

15 . Haci hancfio-glu U . The adcnomato id odontogenic tumor .Oml 
SlIrg Oml Med Oral Par/wi 1974 ; 38: IiS-7J . 

Iii . T saknis Pl. Carpenter WM. Shade NI. Od()ntogenie adenoma­
toid tumor . Report of a case and review of th e literature . J Oral 
Silrg 1'1 77; 35: 1"1i-9. 

17. Giansanti JS. Somcren A. Waldron CA . Odontogenic adenoma­
wit.! tumor (adenoameloblaswma). Survey of 3 cases. Oral Silrg 
Oral ,'vied Oral PIlIIIOI 1970; 30: 6'1-SIi. 

IS. 	 Shea r M .C)'sls 0/ lite Oral Regions. Bristol John Wright and 
Sons 1971i ; 1i3. 

19. Webb DJ. Colman MF. M oore L. Correll RW. Expan sile 
radiolucent mass in the maxilla. JAm Dem Assoc 1985; III: 
474-1i . 

2i). 	 Poul son TC. Greer RO . Adenomatoid odont ogenic tumor: 
clini copa thologic and ultrastructural eonccpts. J Oral Maxillo/llc 
SlIl'g 1983 ; 41: 8 18-2... 

Address: Professo r E.J. Raubenheimer, Department of Oral 
Pathology. Medica l University of Southern Africa, PO M edunsa. 
0204, Republi c of South Africa. 

Dentomaxillofac. Radiol., 1991, Vol. 20, February 45 

 
 
 



Diffuse peripheral odontogenic 
fibroma: report of 3cases 

Weber A, van Heerden WFP, Ligthelm AJ, Raubenheimer EJ: Diffuse peripheral 
odontogenic fibroma: report of 3 cases. J Oral Pathol Med 1992; 21: 82-4. 

Since peripheral odontogenic fibroma (POF) is characteristically described as a 
solitary lesion and no diffuse POF had been reported in the literature, our cases 
should be considered as extremely unusual. Three diffuse cases of POF are 
described of which one case was seen in association with ocular and skin lesions. 
The question arises whether POF should be considered as a true odontogenic 
tumor rather than a diffuse hamartomatous lesion caused by uncontrolled 
induction of the gingiva. It is also possible that such lesions could be part of a 
yet undescribed syndrome. 

The odontogenic fibroma is defined by 
the World Health Organization as a be­
nign odontogenic neoplasm of fibro­
blastic origin characterized by relatively 
mature collagenous fibrous tissue and 
varying amounts of odontogenic epithe­
lium, with the potential to occur in ei­
ther a central or extraosseous location . 
The extraosseous counterpart is desig­
nated peripheral odontogenic fibroma 
(POF) (1). 

All the POF's described in the litera­
ture presented as single, exophytic tu­
mors which frequently prompted a clin­
ical diagnosis of localized gingival hy­
perplasia. Diffuse involvement of the 
gingiva has not yet been reported . Three 
cases with the histologic appearance of 
POF with diffuse involvement of the 
gingiva, of which one case was associ­
ated with dermatological and ocular ab­
normalities, are presented. 

Material and methods 
Case 1 

An 8-yr-old Black girl presented with 
diffusely enlarged gingiva in both jaws, 
causing delayed eruption of the perma­
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Fig. 1. Clinical photograph of Case I showing 
diffusely enlarged gingivae in both jaws. 
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Fig. 6. Histologic appearance of tumor in Case 3 showing islands and strands of odontogenic 
epithelium (arrows) scattered in connective tissue.IOO. 

Fig. 7. Overlyirg epithelium in Case 3 showing downward proliferation into the connective 
tissue (arrows).200. 

Fig. 4. piffuse nodular gingival hyperplasia 
(arrows) in Case 3. 

nent incisors. Nodules were present in 
the gingival masses which were firm in 
consistency (Fig. I). The durat ion of the 
lesions could not be determined and no 
evidence of a family history was found. 
Radiographic examination showed no 
bone involvement or disturbance in 
tooth development. Gingivectomy of 
the hyperplastic tissue was done and the 
tissue sent for histologic examination. 

Microscopically, the lesion consisted 
of cellular fibrous tissue with myxoma­
tous areas. The odontogenic epithelium 
appeared inactive and was arranged in 
cell nests and strands (Fig. 2). No hard 
tissue formation was seen. The overly­
ing epithelium was hyperplastic without 
evidence of downward proliferation of 
the rete ridges. 

Case 2 

A 56-yr-old black woman presented 
with diffuse gingival hyperplasia of both 
jaws resulting in enlarged alveolar 
ridges. The duration of the lesions was 
not known. The mandibular canines 
were displaced. All teeth were severely 
afflicted by plaque and calculus de­
posits. A biopsy of the lesion was per­
formed and oral hygiene procedures im­
plemented. 

Fig. 5. Clinical photograph of Case 3 showing 
xanthogranuloma on skin (arrows). 

Microscopically the gingival enlarge­
ment resulted from a proliferation of 
loose cellular connective tissue with 
scattered islands of inactive odontogen­
ic epithelium. Hyalinization and calcifi­
cations were present in relation to the 
odontogenic epithelial rests. Budding of 
the overlying oral epithelium (Fig . 3) 
and focal areas of chronic inflammation 
were seen . 

Case 3 

A 3-yr-old white boy presented with dif­
fuse nodular maxillary and mandibular 
gingival hyperplasia which became evi­
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dent soon after birth (Fig. 4). The nor­
mal eruption pattern was disturbed but 
no other abnormalities were found ra­
diogra phically. The pa tien t a Iso had 
small nodular skin lesions diagnosed as 
xanthogranulomas (Fig. 5) , as well as 
corneal opacities. Corneal transplants 
were done in the eye lesions which could 
not be diagnosed as any specific patho­
logical entity as yet. The oral lesions 
were clinically diagnosed as gingival hy­
perplasia and a biopsy performed. 

Microscopically the lesion was com­
posed of cellular fibrous tissue with is­
lands and strands of odontogenic epi­
thelium scattered in the connective 
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tissue (Fig. 6). No mineralized matrix 
formation was evident and the surface 
epithelium exhibited mild hyperplasia 
with downward proliferation (Fig. 7). A 
diagnosis of POF was suggested and 
gingivectomy of the hyperplastic tissue 
was performed. All the tissue submitted 
exhibited similar microscopic features. 

Discussion 

Notone of the accepted cases of PO F in 
the literature were described as a diffuse 
gingival lesion. Furthermore, POF was 
never before described in relation to any 
other lesions as was seen in Case 3. 

The question arises as to whether 

POF is a true neoplasm or whether it 
should be regarded as an hamartoma­
tous developmental anomaly. The dif­
fuse involvement of the gingiva in our 
three cases supports the possibility that 
POF does have an hamartomatous 
origin rather than being a true benign 
neoplastic lesion. We agree however, 
that the distinction between an hamar­
toma and a benign neoplasm is at best 
difficult and is differently interpreted. 

The authors are of the opinion that 
POF should be considered as solitary 
or diffuse hamartomatous lesions which 
are caused by uncontrolled induction in 
the gingiva in a local or diffuse manner. 
Furthermore, the possibility that POF is 
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an hamartomatous growth, which could 
be part of a yet undescribed syndrome, 
cannot be excluded, and should be in­
vestigated. 

Acknowledgments - The authors thank C. S. 
BEGEMANN for secretarial services. 

References 

1. PINDBORG JJ, KRAMER IRH, TOR LON I H. 
Histoligical typing of odontogenic tu­
mours, jaw cysts and allied lesions. Inter­
national histological classification of tu­
mours No.5, Geneva, World Health Or­
ganization, 1971; 30-1. 

 
 
 



-----------------

Peripheral dentinogenic ghost cell 
tumor 

Raubenheimer EJ , van Heerden WFP, Sitzman F, Heymer B: Peripheral dentino­
genic ghost cell tumor. J Oral Pathol Med 1992; 21: 93- 5. 

A case of dentinogenic ghost cell tumor, that has originated peripherally in the 
jaw, is presented and the literature reviewed with particular reference to the origin 
of the tumor. The total number of central and peripheral cases reported in the 
English literature is 10 and although mucosal infiltration is common, peripheral 
origin of the neoplusm could be verificd in only 3 cases. 
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The calcifying odontogenic cyst is a 
unique jaw lesion described as a distinct 
entity in 1962 by GORLIN el af. (I). In a 
study of 16 cases by PRAETORIUS el al. 
(2), it became evident that this group of 
lesions contains two entities, a cyst 
(Type I) and a neoplasm (Type II), and 
for the latter the term 'dentinogenic 
ghost cell tumour' was proposed. The 
neoplasm occurs predominantly in later 
life and consists microscopically of 
ameloblastoma-like odontogenic epi­
thelial proliferations infiltrating the 
bone and connective tissue. Ghost-cells 
are present as well as varying amounts 
of dentinoid the latter being closely as­
sociated with odontogenic epithelium. 

The purpose of this paper is to pres­
ent an unique case of a dentinogenic 
ghost cell tumour originating in an ex­
traosseous location. 

Case report 

An 82-yr-old man presented in the De­
partment of Dental Surgery and Radiol­
ogy, University of Ulm, complaining of 
a slow growing nodule on the mandib­
ular right alveolar ridge. The lesion 
started 6 yr ago after extraction of the 
mandibular right canine. On examina­
tion the patient was found to be edentu­
lous. A 6 mm broad based polypoid 
lesion was located on the mandibular 
right alveolar ridge. Radiographic ex­
amination revealed no underlying bone 
involvement (Fig. I) and a clinical diag­
nosis of a peripheral giant cell granulo­
ma was made. During surgical removal, 
the lesion was found to be located with­
in the alveolar mucosa and the alveolar 
bone was not involved. 

The surgical specimen measured 6 x 
6 x 4 mm and had it firm consistency 
with foci of calcifications. Microscopic 
examination revealed hyperplasia of 
overlying epithelium and a solid tumor, 
composed of odontogenic epithelium 
associated with calcifications in the sub­
epithelial connective tissue (Fig. 2). The 
neoplastic epithelium showed a well de­
fined cuboidal to cylindrical basal cell 
layer closely associated eosinophilic 
cells with abrupt keratinization, resem­
bling ghost cells (Fig. 3). Although the 
epithelial cells displayed nuclear pleo­
morphism, no mitotic figures I','ere pres­
ent. In focal areas , stellate reticulum­
like differentiation as well as the forma­
tion of dental lamina-like structures 
were observed. Masses of acellular calci­
fied material , resembling dentinoid, 

were evident in close association with 
the epithelium (Fig. 3). The surrounding 
connective tissue contained strands of 
inactive epithelium associated with 
small globular dentinoid deposits. Slight 
inOammation with vasodilatation and 
edema was present and a diagnosis of 
peripheral dentinogenic ghost cell tu­
mor was made. Si x year follow-up after 
removal failed to reveal a recurrence. 

Discussion 

Peripheral occurence of the cystic types 
of calcifying odontogenic cysts (Type I) 
is well documented in the English litera­
ture (1,3). This may result from cortical 
bone perforation by a central lesion or 
more rarely, true peripheral origin from 
gingival epithelial remnants (4). 

Fig. 1. Panoramic radiographic view showing lack of bony involvement of the mandibular 
right alveolar ridge. 
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Fig. 2. Well encapsulated tumor with ghost cell form ation (arrows) and dentinoid deposits 
(asterisks). H&E stain, x 30. 

Conflicting data on the origin of the 
solid type calcifying odontogenic cyst 
(Type II) or dentinogenic ghost cell tu­
mor are present in the literature. A re­
cent review article summarizes the clin­
ico-pathological features of 10 cases 
published in the ' English literature . In 
this article gingival swelling is consid­
ered to be the most frequent clinical 
feature. Radiographically all cases pre­
se nted as lucencies with poorly defined 
margins (5). An earlier paper, reviewing 
5 cases, proposed that dentinogenic 
ghost cell tumors usually occur periph­
erally and on the gingiva (6). Analysis 
of the original publicat io ns, mostly case 
reports, proves the discrepancy to lie in 
thc iiltcrprctation of the clinical dcscrip · 
tions. Both cases reported by PRAETORI­

us (2) are described as being 'extraos­
seous', despite radiographic signs of 
bony and dental involvement. Although 
peripheral involvement is probably im­
plied by the authors, true peripheral 
origin of these lesions need to be ques­
tioned. The first of two cases reported 
by FEJERSKOV & KROGH (7) is described 
as an exophytic palatal mass. Unfortu­
nately roentgenograms were not avail­
able and central origin of this case can 
therefore not be excluded. Central den­
tinogenic ghost cell tumors were also 
reported by GUNHAN & SENGUN (8) -
I case, - TAm'IA (9) - I case '- and 
COLMENERO el at. (5) - I case -, bringing 
the total number of central dentinogenic 
ghost cell tumors in thc litera ture to 7, 
The 'peripheral odontogenic tumor with 

ghost-cell keratinization' reported by 
VULET[ ;\ et at. (10) contained no dentin­
oid deposits and exhibited odontogenic 
epithelium surrounded by cellular fibro­
blastic tissue, resembling and primitive 
dental pulp. On microscopical grounds, 
this lesion can not be classified as a 
dentinogenic ghost cell tumor since 
ghost cells are found in many other 
odontogenic neoplasms (2), 

Peripheral presentation of dentino­
genic ghost cell tumors is related to their 
infiltrative behaviour and although this 
feature appears to be common, true pe­
ripheral origin is not as- frequently re­
ported. ABRAHAMS & HOWELL (11) de­
scribe a dentinogenic ghost cell tumor 
located entirely extraosseous and pala­
tal to a maxil.la ry cllspid. Peripheral 
dentinogenic ghost cell tumors involv­
ing only the gingiva or alveolar mucosa , 
with radiographic support, were also re­
ported in the lingual mandibular left 
premolar region (6) and the anterior 
part of the maxilla (12). This brings the 
number of true peripheral tumors to 
four, including our case, 

The average age reported in the liter­
ature is 50, the oldest being 72 and the 
youngest 17 (5). Our patient, with an 
age of 82 yr, represents the most ad­
vanced age at which a dentinogenic 
ghost cell tumour has been diagnosed. 
Although the central tumors have a 
high rate of recurrence after removal 
(5), long term follow-up of our case and 
lack of proof of recurrence of any of 
the other peripheral dentinogenic ghost 
cell tumors suggests a favourable course 
for the peripheral type. 
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Fig. 3. Cuboidal peripheral basal cell layer (arrows) and adjacent cells exhibiting abrupt 
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One hundred and eight ameloblastomas diagnosed in a rural black Africa popu­

lation were analysed for clinicopathologic findings other than those classically de­

scribed. One patient had a polycystic ameloblastoma adjacent to an ameloblastic 

fibroma. Two other polycystic ameloblastomas showed aneurysmal bone cyst for­

mation and one mandibular tumour was diagnosed as a keratoameloblastoma. 

Microscopic changes resembling an adenomatoid odontogenic tumour were 

present in association with two unicystic ameloblastomas and a HPY 18-positive 

verrucous lesion occurred in the lining of a cystic space of a polycystic ameloblasto­

ma. Two ameloblastomas contained eosinophilic granules in all tumor cells and 

melanocytes were diffusely present in another. One case exhibited a focus of mu­

cous cell metaplasia. Two polycystic ameloblastomas showed diffuse interstitial 

ossification. One mandibular tumor was diagnosed as a desmoplastic amel­

oblastoma and another as an odontoameloblastoma. This study demonstrated 

that although ameloblastomas are regarded as a fairly homogeneous group of 

neoplasms, detailed investigations prove clinicopathologic diversity in a signi­

ficant number of lesions. 
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Ameloblastoma is the most common 
neoplasm affecting the jaws. It is de­
rived from odontogenic epithelium and 
although located primarily intraos­
seously, peripherally occuring amel­
oblastomas involving soft tissue only 
have occasionally been reported. Two 
clinicopathologic variants of intraos­
seous ameloblastomas are commonly 
recognised. Polycystic ameloblastomas 
occur mainly in the body and ascending 
ramus of the mandible and most pa­
tients with this type present in the 4th 
decade of life (I). Unicystic ameloblas­
tomas present on average a decade 
earlier (2) and are generally associated 
with a lower post-operative recurrence 
rate then the polycystic types. They can 
be divided microscopically into Groups 
I, 2 or 3 depending on either the pres­
ence of a non-proliferating lining, intra­
luminal proliferations or mural invasion 
respectively (2). Ameloblastomas may 
occur more frequently in black Africans 
than in other racial groups (3). 

Several recently published large series 
on ameloblastomas make no mention of 
coincidental and infrequent clinicopath­
ologic findings (2-5) and most informa­
tion about these is obtained through 
individual case reports. The secretion of 
interleukin-I and a parathyroid hor­
mone-like substance by an ameloblasto­
ma was alleged to be the cause of hyper­
calcemia in one patient (6). A multilocu­
lar lytic mandibular lesion in a patient 
with hyperparathyroidism was proven 
microscopically to represent an amel­
oblastoma associated with a brown tu­
mor of hyperparathyroidism (7). The oc­
currence of an ameloblastoma in a pa­
tient with the basal cell nevus syndrome 
(8) appears to be a sporadic rather than 
a regular feature. Other tumors that have 
been reported to be associated with 
ameloblastomas include the calcifying 
odontogenic cyst (9) , acinic cell carcino­
ma and adenolymphoma of salivary 
gland origin (10), osteogenic sarcoma 
(11), traumatic neuroma (12) and aneu­

rysmal bone cyst (13). HPY capsid anti ­
gen was proven positive with the im­
munoperoxidase staining technique in 3 
out of 10 ameloblastomas in children 
(14) and mucormycosis infection was re­
ported to have been superimposed on an 
ameloblastoma in an elderly diabetic 
woman (15). Stromal desmoplasia in a 
significant number of ameloblastomas 
has led to the use of the term 'desmoplas­
tic ameloblastoma' (16) and extensive 
interstitial bone formation in ameloblas­
tomas has recently been reported in two 
Japanese patients (17, 18). A case of pap­
illiferous keratoameloblastoma was re­
ported by AL TlNI el al. (19) and other mi­
croscopic rarities include melanocytes 
between (20), and granular cell change in 
all tumor cells (21). 

The purpose of this study was to de­
termine the spectrum of uncommon 
clinical and pathological findings in a 
large sample of ameloblastomas diag­
nosed in a rural black African popula­
tion. 
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Material and methods 

Clinical records, radiographs and hema­
toxylin and eosin-stained microscopic 
slides of biopsies and surgical resections 
of 108 primary intraosseous ameloblas­
tomas were scrutinized for extraordi­
nary and coincidental pathologic fea­
tures. At least four wax blocks were 
available in most cases. The following 
special staining techniques were em­
ployed on sekcted cases: Mucicarmine 
for epithelial mucins, Masson-Fontana 
for melanin, Perl's Prussian blue for he­
mosiderin pigment and the in silu hy­
bridization technique for the presence of 
HPY antigen. All cases were diagnosed 
and treated in the Medunsa Dental Hos­
pital which serves a black and mainly ru­
ral African community. 

Results 

The sample consisted of 108 ameloblas­
tomas of which 75 were polycystic and 
33 unicystic. All cases originated in­
traosseoLisly. The sex and age distribu­
tions are shown in Table I. All polycys­
tic and 29 of the unicys tic ameloblasto­
mas occurred in the mandible and four 
unicystic ameloblastomas presented as 
maxillary swellings. The left mandible 
was involved in 65 cases, right mandible 
in 26 and symphysis area in 13 cases. 
Twelve polycystic and 4 unicystic amel­
oblastomas perfora ted the bony cortex 
and caused soft tissue ulceration. A 
mandibular ameloblastic fibroma in a 
19-year-old wo man was adjacent to and 
continuous with a polycystic ameloblas­
toma (Fig. I). Aneurysmal bone cyst 
changes were identified in the latter 
patient as well as in another poly­
cystic ameloblastoma in a 20-year-old 
woman. A polycystic ameloblastoma 
which invol ved the anterior mandible of 
a 13-year-old girl was associated with a 
compound odontome (Fig. 2). 

Microscopically, 47 polycystic amel­
oblastomas were follicular, 23 plexi­
form and 5 were of mixed follicular and 

Table I. Sex and age distribution 

Sex Average 
age (range 

N M F in years) 

Total sample 108 50 58 29.3 
(8-84) 

Polycystic 75 33 ~2 35 . ~ 
(13-84) 

Unicystic 33 17 16 16.5 
(8-37) 

Fig. I. A resected specimen showing a polycystic ameloblastoma associated with an amelo­
blastic fibroma (arrows). 

non-infiltrative epithelium. In 9 of the 
latter group, less than 3 blocks were 
ava ilable for microscopic examination. 
Microscopic changes resembling an ad­
enomatoid odontogenic tumor were 
presention the walls of two unicystic 
ameloblastomas (Fig. 4). HPY type 18 
was identified in a verrucous lesion 
which occurred in a polycystic amel­
oblastoma and in one case melanocytes 
were uniformly present between the 
neoplastic epithelial cells. In two pa­
tients aged 15 and 26 yea rs respect ively, 
ameloblastic epithelium contained eo­
sinophilic granules in all tumor cells 
(fig. 5). iiclllooiJcrili piglllclll was 
identified in the cytoplasm of neoplastic 
odontogenic epithelial cells next to an 
area of hemorrhage. A desmoplastic re-

Fig. 2. Panoramic radiograph of the odontoameloblastoma. 

plexiform patterns. The stella te reticu­
lum showed no differentiation in 35 
cases, 22 cases presented with acantho­
matous differentiation , 9 cases wit h 
granular cell differentiation, 6 cases 
with both granular cell and acantho­
matous differentiation, and basa l cell 
differentiation was seen in one case. A 
follicul ar ameloblastoma showed acan­
thomatous differentiation and foci of 
mucous cell metaplasia (F ig. 3). One tu­
mor, which occurred in the mandible of 
a 57-year-old woman, showed extensive 
keratini sa tion and was diagnosed as a 
keratoameloblastoma. The unicys tic 
aUleJobJasloma" siloweJ lllu rai invasioll 
in 15 cases and intraluminal prolifera­
tion in one case. The remaining 17 uni­
cystic ameloblastomas were lined by 

 
 
 



166 

Fig. 3. Mucous-cell metaplasia (arrows) in an ameloblastoma (H&E, X240). 

Infrequen t findings in ameloblastoma 229 

action was a common feature in the ex­
traosseous component of ameloblasto­
mas which perforated the bony cortex. 
Desmoplasia of the intrabony part of 
ameloblastomas was variable both be­
tween tumors and within the same tu­
mor and depended upon the degree of 
inflammation . Only one case was diag­
nosed as a desmoplastic ameloblastoma 
on the basis of a uniform and mature 
connective tissue proliferation in the ab­
sence of inflammation and which im ­
pinged upon the neoplastic epithelial 
component (Fig. 6). Two polycystic 
ameloblastomas were associated with 
diffuse interstitial bony deposits which 
led to radiographic diagnoses of fibro­
osseous les ions. 

Discussion 

Large series published on ameloblasto­
mas often make no mention of features 
other than those class ically desc ribed 
and most infrequent findings a re re-

Fig. 4. A unicystic ameloblastoma (right side of low power view and top ri gh t inse rt) which exhi.bited adenomatoid odontogenic tumour 
differentiation (l eft side low power view and top left insert). (H&E, X40, X120, X200) . 
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Fig, 6, Desmoplastic amelobl astoma characterized by compressed epithelial strands in a ma­
ture connective tissue stroma , Typical features of ameloblas toma were not present (H&E, 
x 180), 

ported as case studies. This has led to a 
generally accepted view that ameloblas­
tom as are fairly homogeneous in their 
clinical and pathologic presentation. 
This review was undertaken to establish 
the spectrum of extraordinary and co­
incidental clinical and pathologic 
findings in a large collection of amel­
oblastomas diagnosed in a rural Afri­
can population. 

In the total sample, the left mandible 
was affected 2.5 times more commonly 

than the right. Although there appears 
to be no apparent explanation for left 
mandibular predominance in our study, 
this finding is supported by a large Ja­
panese series in which only 40% oc­
curred on the right hand side (4). 

The subclassification of unicystic 
ameloblastomas according to the mi­
croscopic appearance of the lining (2) 
was found to be impractical. Although 
areas of intraluminal proliferation or 
mural invasion positively confirmed un­

icystic ameloblasto mas in Groups 2 and 
3 respectively, the subdivision into 
Group I lesions was found to be of 
limited value unless the whole tumor 
was processed for microscopic examina­
tion. In the case of large unicystic amel­
oblastomas. this was either impractical 
or even impossible, making the micro­
scopic identification of foci of mural in­
vasion in larger lesions unlikel y. This di­
lemma is clearly illustrated in our study 
where fewer than three wax blocks were 
available for microscopic examination 
in 9 cases ultimately subclassified as 
Group I unicystic ameloblastomas. 

Tumors which occur within bone 
generally predispose to pathologic frac­
ture and aneurysmal bone cys t forma­
tion (22), Both these findings are, how­
ever, infrequently reported in asso­
ciation with ameloblastomas. The pre­
senting symptom in only three of our 
patients was directly associated with 
pathologic frac ture of the mandible. 
Aneurysmal bone cysts are reported to 
be rare in the jaws, occur mainly in 
young patients, and approximately one­
third are found in association with 
other pa thologies (23). A microscopic 
study of 42 ameloblastomas found hall­
marks of aneurysmal bone cysts in 7 
(13) . Although the frequencey of aneu­
rysmal bone cyst change in our study 
was not as high, both our cases oc­
curred in young patients, The coexist­
ence of aneurysmal bone cys t with 
ameloblastoma is significant because of 
the excessive bleeding which may be en­
coutered during surgery, 

The associa tion of an ameloblast ic 
fibroma with ameloblastoma has not 
previously been reported. The example 
described here could be regarded as co­
incidental, as the patient was at an age 
when ameloblastic fibroma occurs most 
frequently. Simultaneous occurrence of 
ameloblastoma and odontoma is rare 
(24), These tumors, which have been 
designated as odontoameloblastomas, 
consists of epithelial proliferations typi­
cal of ameloblastomas associated with 
highly differentiated dental tissues ei­
ther scattered throughout the tumor or, 
as in our case, as a single radiopaq ue 
mass (I) . Squamous metaplasia is a 
well described and variable feature in 
ameloblastoma . Extensive sq uamous 
change, where follicles consist entirely 
of squamous epithelium with only traits 
of the original ameloblastomatous 
structure. is less frequent (23), One 
tumor in our series, which occurred in 
an elderly woman patient, exhibited this 
change and was diagnosed as a kera­
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toameloblastoma. Although adeno­
matoid odontogenic tumor-like differ­
entiation has been reported in a dentig­
erous cyst (25), this change in a 
unicystic ameloblastoma has not yet 
been described. Both our examples oc­
curred in the anterior mandible and 
this, together with the hitherto unde­
scribed phenomenon of mucous cell 
metaplasia, illustrates the differentia­
tion protential of ameloblastic epithe-
Ii urn. . 

The presence of an HPV-induced 
verucca in the epithelial lining of a po­
lycystic ameloblastoma adds an inter­
esting parameter to the study of papil­
lomavirus-induced epithelial prolifera­
tions. These lesions occur commonly on 
the skin and lining mucosa, to our 
knowledge this case, which was pub­
lished recently (26), represents the first 
description of a verucca in a cystic epi­
thelial tumor, the lining of which was 
within bone and not in contact with the 
oral mucosa. The origin of the melano­
cytes in odontogenic tumors and cysts 
is speculative. The cells of the neural 
crest interact in the development of 
teeth and it is not surprising that mela­
nocytes can occur in odontogenic 
tissues. Although it is believed that mel­
anotic odontogenic tumors occur more 
frequently in black patients (25) , the 
number of cases reported is too low to 
draw conclusions. Our one melanotic 
ameloblastoma in the 108 cases studied 
places the frequency of this phenome­
non below 1% in a black African sam­
ple and thus can hardly be regarded as 
common. The presence of hemosiderin 
in the neoplastic epithelium adjacent to 
an area of hemorrhage emphasizes the 
phagocytic capacity of neoplastic odon­
togenic epithelium. Varying amounts of 
granular cells are seen in the stellate re­
ticulum of granular cell ameloblasto­
mas. However, the presence of granules 
in all cells, including the peripheral 
layer, is rare. We believe this feature , 
which was present in two of our cases, 
represents full expression of granular 
cell differentiation. The plexiform gran­
ular cell odon togenic tumor reported by 
ALTINI el al. (1986) (27) is probably an 
example of this variant. 

Quantification of stromal desmoplas­
ia was found to be difficult as it varied 
between tumors and within the same tu­
mor. Generally, ameloblastomas which 
infiltrate soft tissue and those which are 
inflamed exhibit more desmoplasia than 
others. Terminology such as "des­
moplastic ameloblastoma' (16) should 
be used with great circumspection as 

the intensity of the desmoplasia is vari­
able and forms part of a continuous 
spectrum of stromal fibroplastic reac­
tion in ameloblas tomas. We suggest 
that certain criteria must be applied be­
fore the diagnosis of a desmoplastic 
ameloblastoma is made. These should 
include the absence of inflammatory 
changes and cortical bone perforation 
as well as the uniform presence of a ma­
ture, diffuse collagenous stromal tissue 
compressing the neoplastic epithelial 
component into strands. The two tu­
mors which contained extensive inter­
stitial bony deposits resemble the Ja­
panese cases published recently (17,18) 
and their clinical and radiographic dif­
ferentiation from benign fibro-osseous 
proliferations is a pitfall to be avoided. 
The prominent bone formation ap­
peared to be reactive in nature, prob­
ably linked to a process of interstitial 
connective tiss ue metaplasia rather than 
a result of induction , as the bony de­
posits were generally separated from the 
neoplastic epithelium by a broad band 
of inactive connective tissue. Unlike a 
recently published paper (28), we be­
lieve the desmoplastic and osteoplastic 
ameloblastomas are not distinct clinico­
pathologic entities but rather variants 
of the microscopic spectrum of stromal 
reactions in ameloblastomas. 

This study demonstrates that 
although ameloblastomas are generally 
regarded as a homogeneous group of 
neoplasms, detailed investigations prove 
clinicopathologic diversity in a signi­
ficant number of tumors. Many of these 

. changes emphasize the differentiation 
potential of neoplastic odontogenic epi­
thelium and add interesting parameters 
to the study of tissue reactions associ­
ated with this common odontogenic 
tumor. 
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