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ARTICLE INFO Abstract

Article type: Introduction: Calcifying odontogenic cyst (COC) is an odontogenic cyst that sometimes
Original Article shows aggressive behavior, while dentigerous cyst (DC) always has a benign nonaggressive
_ course. There are evidences that myofibroblasts are involved in invasion and their role in
Keywords: biologic behavior of odontogenic cysts has been less understood. So, the aim of the present
Calcifying odontogenic cyst study was to compare the role of myofibroblasts in COC and DC.

Dentigerous cyst Methods: In this cross-sectional study, paraffin-embedded tissue blocks of 20 COCs and 20
Myofibroblasts DCs were studied. Four-micron sections were prepared from tissue blocks and stained with

a-SMA antibody using immunohistochemistry. Percentages of myofibroblasts were semi
quantitatively classified into negative (<5% of cells were positive), weak (5-50% cells were
positive) and strong (>50% of cells were positive). Percentage of myofibroblasts was
compared between COC and DC groups using t-test and Chi-Square statistical tests.
Results: Means of myofibroblasts percentages in COC and DC groups were respectively
35433 and 32+30 that did not show significant difference between COC and DC groups
(P=0.76). There was not any significant difference between COC and DC groups with
respect to semi quantitative classification of percentage of myofibroblasts (P=0.62).
Conclusion: Myofibroblasts probably do not play a significant role in different biologic
behaviors of calcifying odontogenic and dentigerous cysts.
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Introduction odontogenic cyst (COC) is characterized with the presence of

Odontogenic cysts are among the most frequent ghost cells in epithelial lining of the cyst (2). It has diverse
destructive lesions of jaws which their pathogenesis and clinical presentations, radiographic features and biological
growth mechanism have not been cleared (1). Calcifying behaviors (3). It sometimes recurs and World Health

Organization (WHO) has classified COC as a neoplasm and
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hence the term “calcifying cystic odontogenic tumor” has
been suggested for this cyst (4). On the other hand,
dentigerous cyst (DC) is a developmental odontogenic cyst
which behaves in a nonaggressive fashion and its prognosis is
excellent and seldom recurs (2). So, the biologic behavior and
prognosis of these two cysts are different.

Myofibroblasts are fibroblasts that have been specialized
by producing TGFp-1 and have structural properties of
smooth muscle including o-smooth muscle actin expression
(5). Myofibroblasts are present within normal tissues such as
blood vessels, submucosa of uterus and lungs and can be
found in pathologic conditions like benign tumors, locally
aggressive fibromatosis and sarcomas (6). There are evidences
that the presence of myofibroblasts is not part of host response
against tumor but indeed cause invasion and progression of
tumor (7).

Role of myofibroblasts in invasion of odontogenic cysts is
a concept which has recently taken into account (8-10). So, the
aim of the present study was to immunohistochemically
evaluate the presence of myofibroblasts in calcifying
odontogenic cyst to understand the probable role of
myofibroblasts in aggressive behavior of this odontogenic

cyst.

Materials & Methods

In this cross-sectional retrospective study, two groups of
paraffin-embedded tissue blocks of 20 calcifying odontogenic
cysts (odontogenic cysts with aggressive behavior) and 20
non-inflamed dentigerous cysts (odontogenic cysts with
nonaggressive behavior) were studied. Samples were retrieved
from archive of oral and maxillofacial pathology departments
at Babol and Mashhad dental faculties.

Four-micron sections were prepared from tissue blocks
and stained with a-SMA antibody (Bond™ Ready-to-Use
Primary Antibody Smooth Muscle Actin [alpha sm-1]: a
mouse anti-human monoclonal antibody; Leica Biosystems,
Newecastle, United Kingdom, Product Code: PA0.943 Clone:
alpha sm-1, Ig Class: 1gG2a) using immunohistochemistry. A
tissue sample from intestinal wall was used as external
positive control for a-SMA and omission primary antibody
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was used as negative control. Smooth muscle cells of blood
vessel walls were considered as internal positive controls (5).

Spindle stromal cells which showed distinct positive
cytoplasmic staining for o-SMA were considered as
myofibroblasts (5). a-SMA+ smooth muscle cells of blood
vessels' walls were not considered in this calculation (5).

For immunohistochemical analysis, numeration of
myofibroblasts was done under light microscope (Olympus
CX21, Tokyo, Japan) from the field immediately beneath the
lining epithelium at 400x magnification (9). Ten successive
high-power fields (HPFs) were chosen for each sample. The
percentage of positive cells in each field was calculated. The
mean percentage of 10 HPFs was considered as a-SMA
expression for each case. Percentages of myofibroblasts were
semi quantitatively classified into negative (<5% of cells were
positive), weak (5-50% of cells were positive) and strong
(>50% of cells were positive) (6, 10).

Data were analyzed statistically using SPSS20. The results
were expressed as means + standard deviations (SD).
Percentage of myofibroblasts was compared between COC
and DC groups using t-test and Chi-Square statistical tests. P <

0.05 was considered significant.

Ethical Approvals

The study has been reviewed and approved by ethical
board of Babol University of Medical Sciences (Code:
MUBABOL.REC.1395.159).

Results

Of 20 COCs, 11 cases belonged to males and 9 cases to
females. Twelve cases were located in maxilla and 8 cases
were located in mandible. Most of the cases (18 cases) were
located in the anterior portion of either jaw. The mean age of
patients was 28 years old.

Of 20 DCs, 13 cases belonged to males and 7 cases to
females. Fifteen cases were located in mandible and 5 cases
were located in maxilla. Most of the cases (18 cases) were
located in the posterior portion of either jaw. The mean age of
patients was 25 years old.
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Figure 1 and figure 2 show myofibroblasts in the cysts
walls of calcifying odontogenic cyst and dentigerous cyst.
Myofibroblasts were mostly located beneath the epithelial

myofibroblast

lining of cysts in a parallel fashion in both COCs and DCs.
However, bands of myofibroblasts were also observed in

deeper portions of cysts walls.

Figure 2: myofibroblasts in cyst wall of dentigerous cyst (100x magnification)

Three cases of DCs had no immunostaining for a-SMA
and therefore myofibroblasts were not present in the cyst wall
of these cysts. Myofibroblasts were not present in the cyst wall
of 4 COCs.

Mean percentage of myofibroblasts in COCs and DC
groups were 35+33 and 32+30, respectively. Comparison of
mean percentage of myofibroblasts by independent t-test did
not reveal significant difference between COC and DC groups

(P=0.76). Tablel shows semi quantitative classification of
percentage of myofibroblasts. According to this table, in most
of COCs and DCs, percentages of myofibroblasts were within
the weak category (5-50% of cells in cyst wall were
myofibroblasts). According to chi-square statistical tests, there
was not any significant difference between COC and DC
groups with respect to semi quantitative classification of
percentage of myofibroblasts (P=0.62).
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Table 1: Comparison of percentage of myofibroblasts in calcifying odontogenic cyst and dentigerous cyst

Category percentage of myofibroblast P value
group negative weak Strong
. 4 10 6
coc 20% 50% 30%
_ " 3 13 4 062
Dentigerous cyst
15% 65% 20%
" Calcifying odontogenic cyst
™ Dentigerous cyst
Discussion 10). In these studies, odontogenic tumors especially

Calcifying odontogenic cyst (COC) and dentigerous cyst
(DC) have different biologic behavior so that COCs could
have aggressive behavior but dentigerous cysts almost always
behave in a nonaggressive fashion. Myofibroblasts are cells
that can cause invasion and progression in some aggressive
benign and malignant tumors. In this study we assessed and
compared the percentages of myofibroblasts in these two
cysts.

Most of COCs and DCs in our study showed presence of
myofibroblasts. Since myofibroblasts are considered reactive
cellular component of stroma, this presence may reflect host
response against cyst but it is more probably that these cells
help the expansion and enlargement of the cysts. Mean
percentages of myofibroblasts in these two cysts did not show
significant difference; therefore, different biologic behaviors
of COC and DC cannot be attributed to myofibroblasts and
probably these cells do not play an important role in greater
aggression and recurrence of COCs. Some previous studies on
myofibroblasts in odontogenic cysts have shown significantly
greater
keratocysts compared to other odontogenic cysts including

percentage of myofibroblasts in odontogenic

dentigerous cyst and radicular cyst which coordinates with
clinical aggressive behavior of odontogenic keratocysts (6, 8-
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ameloblastoma had more myofibroblasts than odontogenic
cyst (radicular cyst, dentigerous  cyst,  unicystic
ameloblastoma) (8-10). In Kouhsoltani M et al study, COC
had significantly lower myofibroblast than dentigerous cyst
(10). This fining is in contradiction with our results; this
contradiction may be related to smaller study group in their
study compared to our study. Moreover, due to more
aggressive behavior of COC compared to DC, their finding is
somewhat unlikely and dose not coordinate with clinical
behavior of these two cysts. Our finding is closer to the reality.

Conclusion

Myofibroblasts are present within cyst wall of most of
COCs and DCs but do not play an important role in different
biologic behaviors of these two cysts.
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