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fibroma.
2) To study the col lagen f iber  

o r i e n t a t i o n ,  w i d t h ,  o v e r a l l  
configuration in stroma and in 
calcific deposits ossifying fibroma.

Materials and methods
The present study was conducted in the 
Department of Oral Pathology, S.D.M 
Dental College and Hospital, Dharwad 
and included a histochemical study of 50 
cases of Ossifying fibromas [25 cases 
central and 25 cases peripheral] inclusive 
of cemento-ossifying fibromas. Paraffin 
blocks of these cases were retrieved and 
non serial sections varying from 4 to 5 
µm in thickness were cut on a 
semiautomatic Leica microtome and 
stained by Van Gieson stain. The 
corresponding hematoxylin and eosin 
stained slides were obtained for purpose 
of study and for comparison with Van 
Gieson stain. Staining results of van 
Gieson are as follows Nuclei-appear 
black colour, Collagen and bone- appear 
red colour, and other tissues including 
muscle and RBC'S-yellow colour. Both 
the Hematoxylin and eosin and van 
Gieson stained slides were then evaluated 
microscopically. Only Van Gieson 
stained slides, were viewed under 
polarized light microscopy.

 Introduction
Ossifying fibromas have formed an 
intriguing aspect of a variety of fibro-
osseous lesions, probably owing to its 
wide histo-morphologic spectrum, 
including differentiation of bone, 
cementum and other calcifications and its 
differential diagnosis from fibrous 
dysplasia. It was Menzel in 1872, who 
first described this entity and in 1927 it 
was Montogmery who coined the term 
“Ossifying fibroma”. Ossifying fibromas 
occur in both central and peripheral 
l o c a t i o n s  o f  t h e  j a w  b o n e s 1 .  
Histologically , the lesion is composed of 
varying amounts of immature and mature 
bony trabeculae, cementum like tissue, 
dystrophic calcifications, all in different 
configurations with varied stromal 
collagen content and cellularity. 
Collagen content of connective tissue has 
also been studied under polarized light 

2using Picrosirius stain . There appears to 
be no attempts to study the ossifying 
fibromas using van Gieson stain under 
polarized light, this study attempts to 
evaluate the stromal collagen with regard 
to fiber thickness & in various hard tissue 
elements of ossifying fibromas.

Aims and objectives of study
1) To evaluate the occurrence of various 

types of calcific deposits in ossifying 
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Results 
Table No. 1 and 2 explains the nature of 
stromal collagen in POF and COF cases 
respectively, as viewed under polarizing 
microscopy, using Van Gieson Stain. 
Thickness, colour, orientation and length 
of the collagen fibers were examined. 
Majority of the fibers observed in POF 
cases were a combination of thick and 
thin fibers (20/25 cases). Only 4 cases 
exhibited predominantly thin fibers and 1 
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TABLE NO.I  Study of stromal collagen in POF under 
polarizing microscopy (van gieson stain)

Thickness

Thin fibers

Thick fibers

Thin &

Thick

fibers

Colour

Green (few)

Greenish yellow (more)

Greenish Yellow  (few) 

Yellow (more)

Yellowish Orange (more)

Orange red (few)

Same polarization

colours as for thin

and thick fibers.

Orientation

Random

Random

Random

Length

Short - 1

Long - 1

Short & Long - 2

Long - 1

Short - 1

Long - 1

Short & Long - 18

No. Of

Cases

4

1

20



case showed predominantly thick fibers. 
Color ranges from green to orange red. 
(Fig 1 and 2)

Table No. 3 explains the total number of 
cases showing each type of hard tissue 
product elaborated and the osteoblastic 
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and osteoclastic activity in both POF and 
COF cases. Both H & E and Van Gieson 
(VG) stained sections were examined and 
compared. Since there was no difference 
in the identification of the hard tissue 
elements between the H & E and VG 
stained sections, observations of both are 
considered under a single heading. The 
hard tissue elements were categorized as 
being osteoid, woven bone, lamellar 
bone, spheroid and curvoid deposits, 
curvilinear trabeculae based on the 
observations made by Eversole L R et al 

15(1985) .

Table No. 4 shows the nature of collagen 
in various hard tissue elements in POF 
studied under polarization microscopy 
using Van Gieson stain. Osteoid showed 
thin and thick fibers, in random 
arrangement and were greenish yellow 
and yellow in colour. Woven bone, 
exhibited both thin and thick fibers in 
cross-hatched arrangement, with the thin 
fibers in the greenish yellow range. The 
majority of thick fibers were yellow 
coloured and few were greenish yellow. 
In lamellar bone, more thick fibers were 

seen in a parallel or lamellar arrangement 
and were yellow and orange red coloured. 
Very few thin yellow coloured fibers 
were noted. (Fig 3 and 4)
All the COF cases (Table No.5) showed 
both thin and thick fibers (25 cases) and 
majority of the cases showed both short 
and long fibers (19/25) and were in 
random arrangement in 23/25 cases. 2 
cases, however exhibited a whorled 
pattern and parallel arrangement. The 
polarization colour of majority of the thin 
fibers was greenish yellow, with few in 
the green colour and the majority of the 
thick fibers showed yellow to yellowish 
orange and few with greenish yellow to 
orange red polarization colours. (Fig 2 
and 5)

Discussion
Ossifying fibromas have been queried 
repeatedly, to gain a better insight into the 
nature of the various hard tissue 
configurations. Though the various hard 
tissue products have been observed in 
light microscopy, attempts were made to 
study with the help of polarization 

3,4,5,6microscopy  to the birefringent nature 

TABLE NO.2 Study of stromal collagen in COF under 
polarizing microscopy (van gieson stain)

Thickness

Thin

& 

Thick

Fibers

Colour

Thin-

Green (few)

Greenish-Yellow (more) 

Thick-

Greenish-Yellow (few)

Yellow (more)

Yellowish-Orange (more)

Orange-Red (few)

Orientation

Random-

23 cases

Whorled

&

parallel-

2 cases

None

Length

Short - 4

Long - 2

Short

&

Long -19

None

No. Of Cases

25

FIGURE 1. Photomicrograph, showing thick, long, greenish 
yellow (few), and many yellowish orange and orange red 

stromal collagen fibers, in a whorled arrangement. (PL,VG, x 
100) inset shows the same under lm (VG, x 100) 

FIGURE 2. Photomicrograph, showing thick, yellow and 
yellowish orange in a quilt pattern, in a curvilinear deposits. ( 

PL, VG, x100) inset shows the same in lm (VG, x 100)

TABLE NO.3 Number of POF & COF cases showing each of the different hard tissue products and cell activity 
[h&e and van gieson (vg) stain]

POF

Osteoid

Woven Bone

Lamellar Bone

Spheroid & Curvoid Deposits

Curvilinear  trabeculae

Osteoblastic Activity

No. of Cases H & E / VG

6

18

7

9

1

7

%

24

72

28

36

4

28

COF

Osteoid

Woven Bone

Lamellar Bone

Spheroid & Curvoid Deposits

Curvilinear  trabeculae

Osteoblastic Activity

No. of Cases H & E / VG

8

17

13

10

1

4

%

32

68

52

40

4

16

TABLE NO.4 Study of collagen in hard tissue elements in peripheral ossifying fibromas under polarizing microscopy (van 
gieson stain)

Hard tissues elements

Osteoid

Woven bone

Lamellar bone

Spheroid & curvoid deposits

Curvilinear trabeculae

Polarizing

Yes

Yes

Yes

Yes, Many

Yes

Non Polarizing

-

-

-

Few

-

Orientation

Random

Cross-hatched

Parallel

Lamellar

Radial arrangement at periphery

& random arrangement within.

Random

Lamellar

Haphazard/quilt

Microlamellar

Thickness

Thin & Thick

Thin & Thick

Thin (few)

Thick (more)

Thick

Thick

Thick

Thick

Colour

Greenish yellow, Yellow

Thin: Greenish yellow

Thick: Greenish Yellow(few),

Yellow (more)

Thin : Yellow (very few )

Thick : Yellow (more)

Orange red (more)

Yellow(more)

Yellowish-Orange(few)

Yellow(more) (at periphery)

Orange-Red(few) (within)

Greenish-Yellow (few)

Yellow (more)

Yellowish-Orange (more)

Yellow to Yellowish-Orange



of collagen and because it forms the 
frame work of all hard tissue elements. It 
was noted that based on collagen, 
cementum could be differentiated from 

6bone . All these studies were based on H 
& E sections. Since Van Gieson, stains 
collagen selectively, this study was 
undertaken to study the collagen content 
both in the stroma & in various hard 
tissue elements of ossifying fibromas 
(OF) in depth, under Light (LM) and 
Polarizing Microscopy (PM). 

When VG sections were studied under 
polarizing microscopy, osteoid showed 
thin and thick fibers in random 
arrangement and were greenish - yellow 
and yellow in colour. Woven bone 
exhibited both thin and thick fibers in 
cross-hatched arrangement, with the thin 
fibers in the greenish-yellow range. The 
majority of thick fibers were yellow 
coloured and few were greenish yellow. 
In lamellar trabecular bone, more thick 
fibers were seen in a parallel or lamellar 
arrangement and were yellow and orange 
red coloured. Very few thin yellow 
coloured fibers were noted. Many of the 
spheroid and curvoid deposits polarized. 
3 patterns were observed. 

The first type, showed birefringence of 
peripheral collagen fibers and were in a 
radial arrangement (fringe), being yellow 
and yellowish orange coloured and 
composed of thick fibers. Very few thick 
fibers also polarized faintly within the 
masses, were in random arrangement and 
yellowish orange coloured. 
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In the second type, intersecting \ 
randomly arranged, short thick orange 
red fibers were seen within the mass, with 
more yellow coloured fibers at periphery. 
The third type showed lamellar 
orientation composed of thick fibers of 
yellow and yellowish orange colours & 
few of greenish yellow colours. 
Curvilinear trabeculae were made up of 
thick fibers in a quilt pattern or haphazard 
orientation and were thick yellow and 
yellowish orange. 

On comparing POF & COF, lamellar 
bone showed only thick fibers more in the 
yellow and orange red range in COF 
cases. Otherwise, both POF and COF 
cases, exhibited same collagenous nature 
of hard tissue elements. 

Polarization study of hard tissue elements 
have been evaluated so far, only in H&E 
sections and are observed as only dark & 
light lines of birefringence. Broad 
lamellar parallel fiber orientations (dark 
and light lines) were seen in lamellar 
bony trabeculae. A cross hatched fiber 

4, 3, 9 6pattern  or a random pattern  with 
parallel oriented fibers but showing no 
lamellation was seen in woven bone. The 
dark and light lines of parallel 
birefringence in bony trabeculae were 
more widely spaced than those in 

6cementoid tumor . Spheroid, curvoid 
deposits (cemental deposits) seldom 
polarized and showed non specific 
birefringence with peripheral radiating 
fibers \ brush border \ brightly 

FIGURE 3. Photomicrograph showing few thick, short, 
greenish yellow & orange red fibers & many thick, short & 

yellow fibers in random arrangement. Few thin, short, green 
to greenish yellow stromal collagen fibers in random 

arrangement are also seen. (PL, VG, x 250)

FIGURE 4.  Photomicrograph showing thick, long, yellow, 
yellowish orange and orange red stromal collagen fibers, in 
parallel arrangement. (PL, VG x 100). Inset shows the same 

under lm. (VG, x 100)

FIGURE 5.  Photomicrograph, showing thick, yellow, broad 
lamellar pattern of collagen fibers, in lamellar trabecular 

bone. (PL, VG, x 250)

TABLE NO.5 Study of Collagen In Hard Tissue Elements In Central Ossifying Fibromas Under Polarizing Microscopy (Van 
Gieson Stain) 

Hard tissues elements

Osteoid

Woven bone

Lamellar bone

Spheroid & curvoid deposits

Curvilinear trabeculae

Polarizing

Yes

Yes

Yes

Yes, Many

Yes

Non Polarizing

-

-

-

Few

-

Orientation

Random

Cross-hatched

Parallel

Lamellar

Radial arrangement at periphery

& random arrangement within.

Random

Lamellar

Haphazard/quilt

Microlamellar

Thickness

Thin & Thick

Thin & Thick

Thick

Thick

Thick

Thick

Thick

Colour

Greenish Yellow, Yellow

Thin: Greenish Yellow

Thick: Greenish Yellow(few),

Yellow (more)

Thick : Yellow (more)

Orange red (more)

Yellow(more)

Yellowish-Orange(few)

Yellow(more) (at periphery)

Orange-Red(few) (within)

Greenish-Yellow (few)

Yellow (more)

Yellowish-Orange (more)

Yellow to Yellowish-Orange



microscopy, helps in delineating the 
nature of collagen apart from studying its 
orientation, fiber thickness and collagen 
thus stained, stands out clearly in hard 
tissue elements, compared to H & E 
sections under polarization microscopy. 
Thus polarizing microscopy helps in 
identifying hard tissue better than 

9conventional microscopy .

The lesions showing mainly spheroid / 
curvoid deposits and curvilinear 
trabeculae were considered to be 
cementoid lesions and lesions with an 
admixture of the above with osseous 

4tissue as cemento-ossifying fibromas . In 
accordance with it, in our study, Of 25 
cases of POF, 7 cases were cementifying 
fibromas (CF), 3 were cemento-ossifying 
fibromas and the rest were OF and in 25 
cases of COF studied, 4 cases were CF, 9 
cases were cemento-ossifying fibromas 
and the rest were OF. But much against 
this myth, is the presence of ovoid 
calcifications in extragnathic lesions like 
m e n i n g i o m a s ,  p r o s t a t i c  

4adenocarcinomas etc . Curvilinear 
deposits representing cementum also 
have been seen in lesions other than 
cemental lesions like ossifying fibromas 

4& fibrous dysplasias .

A detailed study of fibro-osseous lesions 
of jaws in general showed that 
irrespective of them being reactive, or 
benignly neoplastic, they could involve 
factors which influenced differentiation 
along true osseous lines or by virtue of 
their anatomical proximity to periodontal 
structures were affected by factors which 

9involved cemental differentiation . The 
amorphous basophilic rounded calcified 
masses were considered to be cementum 
and though lesions containing such 
calcifications were designated as 
cementifying fibromas, it was difficult to 
explain the morphological difference 
between such cementum like masses and 
identical calcified masses seen in some 
fibro-osseous lesions of skull and in other 
bones. They concluded that though the 
lesions continue to be diagnosed on the 
basis of the dominant calcified part, there 
was no conclusive evidence as to whether 
the calcified masses in their cases were 
cementum or bony tissue but they 
diagnosed it to be a cemento ossifying 
f i b r o m a  b a s e d  o n  p r e v i o u s  

21observations .

Though COF & CF to represent 2 facets 
of the same tumor, with one arising from 

4, 6, 17birefringent feather edge periphery  
directed at right angles to the nidus. 
Fused globular cemental masses 
presented a mixed pattern of swirls and 
occasionally intersecting groups of short 

17and thick fibers . Many spheroid 
deposits, failed to polarize but some 
deposits revealed a radial fringe under 
polarized light resembling sharpey's 
fibers, and were similar to normal 

3cementicles . The appearances of 
calcifications were consistent with 
cementum. 

The acellular basophilic type (type I) 
revealed a paucity of collagen and a brush 
border. The second type, showing less 
basophilia and with cellular inclusions 
but with no osteoblasts showed a quilted 
pattern and a parallel fiber pattern. The 
third type showing an eosinophilic dense 
cellular cemental mass having the 
appearance of bone, presented a quilt 
pattern, a coalescing globule pattern, or a 
parallel fiber pattern. In addition, these 
trabeculae were “molded” with rounded 

9corners . The curvilinear deposits 
e x h i b i t e d  a  f i n e l y  l a m e l l a r  \  
microlamellar \ haphazard \ quilted fiber 

3 ,  pa t t e rn  s imi l a r  t o  cemen tum
4.Dystrophic calcifications showed a 
fairly diffuse birefringence with long, 

6slender and parallel lines .

Observation from our polarization 
microscopy study of hard tissue elements 

3, 4was similar to studies  except that of 
spheroid \ curvoid deposits. However the 
polarization colours could not be 
compared, as Van Gieson stain was not 
used in previous studies. Many of the 
spheroid \ curvoid deposits in our study 
on the contrary polarized and showed 3 
different types of polarization. Our Type I 
collagen was in accordance with other 

3, 4studies  and the first type of cemental 
deposit described, and showing 
birefringence with peripheral radiating 

9fibers . In addition our study showed faint 
birefringence of few thick fibers within 
the masses, which were in random 
arrangement and yellowish orange 
coloured. This has not been observed by 
previous workers. Type II showed a 

17prominent peripheral birefringence , and 
9type III both acellular & cellular .

19Based on picrosirius study of collagen  
and the collagen present in all the hard 
tissue elements were normal collagen, of 
type I and to some extent of type II20. 
Thus Van Gieson stain under polarizing 
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os t eob la s t s  &  the  o the r  f rom 
8 , 2 2cementob las t s  d i ff e ren t i a t ed  

cementum & bone based on their 
birefringent patterns under polarized 
light, it has not been possible to entirely 
separate these lesions. The findings of 
ovoid calcifications characteristic of 
cementum in any ossifying tumor of 
membrane of bone & not confined to the 

13jaws , led to conclude that these 
calcified globules were not necessarily 
cementum and were not specific to 
lesions that originate in periodontal 
membrane and since the so called 
cemental globules could be seen in fibro-
osseous lesions in all membrane bones; it 
was unrealistic to separate the ossifying 
& cementifying lesions.

Though, some studies clearly point out 
the differences between cementum and 
bone, both under light and polarizing 

3, 4, 6microscopic observations . Regarding 
spheroid, curvoid deposits in cementum 
recorded as nonspecific birefringence 

3with only peripheral polarization .

Our observations & those of other studies 
showed birefringence within the mass in 
various patterns and some contained 
cellular inclusions. Even the basophilic 
masses showed occasional  cel l  

9, 17inclusions . The analysis observed 
similar phenotypic expression - similar 
receptors, similar staining pattern with 
monoclonal antibody E11, of osteoblasts, 
osteocytes and cementoblasts & 
cementocytes, associated with cellular 
cementum. However the cells of primary 
cementum,  showed a  d i ffe rent  
phenotypic expression. Differences in 
their origins were also noted, with 
cellular cementum being formed by cells 
migrating from non-follicular sources 
like endosteal spaces. Hence, keeping 
observations of cementoid masses in 
extragnathic lesions and our and other 
author's findings of polarization 
microscopy of spheroid/curvoid deposits 
& curvilinear trabeculae, one strongly 
believes that cemental masses are 
nothing but bone tissues showing varied 
fiber content and orientations and 

23sometimes containing cells . Thus, there 
appears no point in exhausting our 
intellectual potency to classify OF into 
cementifying lesions & cemento-
ossifying lesions and aptly consider all of 
them under the general heading of 
Ossifying fibromas of jaws.

Conclusion:
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