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Dog 1 Expression in Chondroblastomas
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ABSTRACT

Objective: To assess the sensitivity and specificity of DOG 1 in the diagnosis of chondroblastomas.

Study Design: Comparative cross-sectional study.

Place and Duration of Study: Department of Histopathology, Shaukat Khanum Memorial Cancer Hospital and
Research Centre, Lahore, Pakistan, from Jun 2015 to Jul 2017.

Methodology: Total fifty-two patients were included in this study using simple random sampling technique
including 19 chondroblastomas, 21 giant cell tumors and 12 chondromyxoid fibromas. DOG 1 antibody was
applied on all the cases.

Results: DOG 1 was positive in 100% of cases of chondroblastomas. However, intensity and proportion of
staining pattern was variable among them. Fifteen (78%) cases showed diffuse moderate to strong expression
while 4 (22%) cases showed focal weak expression. Only 2 (10%) cases of giant cell tumors and 4 (33%) cases of
chondromyxoid fibromas expressed focal weak expression for DOG 1.

Conclusion: This study confirms 100% expression of DOG 1 in cases of chondroblastomas but intensity and
proportion of staining pattern was variable. Therefore DOG 1 may prove to be a useful immunohistochemical
marker for diagnosis of chondroblastomas in the future in difficult cases in correlation with histological and
radiological features.
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INTRODUCTION

Chondroblastoma is a rare benign cartilage
forming tumor of bone!, comprising <1% of the
bone tumors?3. It is predominant in second deca-
de of life. Most common sites are epiphysis of the
long bones?, proximal humerus, tibia and distal-
femur. Usual clinical presentation of chondrobl-
astoma is pain with localized inflammation, swel-
ling and joint effusion with limited joint mobi-
lity35. Radiological examination reveals well defi-
ned asymmetric, eccentric epiphyseal destruc-
tion and bony lytic lesion with a rim of cortical
bone and intact borders®. Histologically, chond-
roblastoma exhibits round to polygonal chondro-
blast like cells with eosinophilic chondroid mat-
rix. The cells have well-defined cell borders with
grooving and indentation of the nuclei’®. More-
over, stroma reveals calcifications with delicate
lace like pattern and enveloping and linking the
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tumor cells. These calcifications are called “chic-
ken-wire calcifications”. The tumor also exhibits
osteoclast like giant cells!!.

In most of the cases the diagnosis is straight
forward based on typical histological and radio-
logical features. However, in few cases the histo-
logical features overlap between chondroblasto-
mas and its histological mimickers such as giant
cell tumors, chondromyxoid fibroma and clear
cell chondrosarcoma’2.

Chondromyxoid fibroma mimics chondro-
blastoma because of the presence of chondroblast
like cells but presence of myxoid stroma, meta-
physeal location and absence of chicken wire
calcification in chondromyxoid fibroma favor its
diagnosis?3.

Giant cell tumor mimics chondroblastoma
due to the presence of giant cells in both entities
but age group of giant cell tumor along with
absence of chondroblasts usually differentiate it
from chondroblastomas?32.
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Until now no definite histological or immu-
nohistochemical marker was available to diffe-
rentiate between chondroblastomas and other
histologically similar entities. Recently DOG 1, a
diagnostic marker for gastrointestinal smooth
muscle tumor has been proposed as a useful mar-
ker for the diagnosis and differential diagnosis of
chondroblastomas!’14,

DOG 1 is a transmembrane protein that is
a calcium activated chloride channel. It is consi-
dered a diagnostic immunohistochemical marker
for gastrointestinal stromal tumor in the recent
studies. DOG 1 is not only expressed in inters-
titial cells of cajal but also it is expressed in acinar
cells of salivary gland and pancreas as well as
in chondroblastomas, adenoid cystic carcinomas,
synovial sarcomas, adenoid cystic carcinomas,
acinic cell carcinomas, renal oncocytomas and ch-
romophobe renal cell carcinomas'>6. Therefore,
we have conducted a retrospective study at our
institution to assess utility of DOG 1 in diagnosis
of chondroblastomas, giant cell tumour and chon-
dro-myxoid fibroma

METHODOLOGY

This study design was a comparative cross-
sectional study. This study was conducted at
Shaukat Khanum Cancer Memorial Hospital and
Research Centre Lahore. After approval from the
institutional review board a total of 52 cases of
chondroblastoma, giant cell tumour and chondro-
myxoid fibroma were retrieved from computeri-
zed database from a period of 2015-2017 through
simple random sampling technique. Cases were
included irrespective of age, gender and site of
the tumor. Autolyzed, scanty, poorly preserved
samples were excluded from the study. Corre-
lation with the radiological findings was done
before making the final diagnosis.

For all cases, Hematoxylin and Eosin stained
slides were reviewed under light microscopic
examination by a consultant histopathologist. The
relevant clinical data was extracted from electro-
nic medical record including age, gender and
location of tumor.
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Paraffin blocks were selected for immuno-
histochemistry. All sections were deparaffinized
and incubated with primary antibody DOG 1.
Subsequently, all processes were done as per ma-
nufacturer guidelines. Primary antibody, (Merck
DOG 1 monoclonal-antibody # MABC 36, clone)
was applied on all the 52 cases tissues using
BOND III Leica automated immunostainer. Posi-
tive control of gastrointestinal stromal tumor tiss-
ue was used to check the accuracy of antibody.
Results were interpreted by two pathologists
including one consultant in each case.

Membranous and cytoplasmic staining was
considered as positive staining. The staining re-
sults were interpreted using two variables, inten-
sity and proportion of tumor cells with positive
staining. Intensity was categorized as weak,
moderate and strong staining while proportion
was interpreted as focal staining or diffuse stai-
ning pattern. Staining in at least 10% tumor cells
was considered as positive expression for DOG 1
while all the cases showing <10% expression was
considered as negative. Staining between 10-30%
was considered as focal, while staining in greater
than 30% of tumor cells was considered as diffuse
staining.

RESULTS

There were 19 cases of chondroblastoma, 21
cases of giant cell tumor and 12 cases of chondro-
myxoid fibroma included in the study. The mean
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Figure-1: (fhondromyxoid fibroma. (H&E, Magnifica-
tion x10).

age of the patients was 20 + 5 years. All the 19
(100%) cases of chondroblastoma included in the
study showed expression for DOG 1 immuno-
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histochemical marker although the intensity and
proportion of staining was variable among them,
15 (78%) cases showed moderate to strong inten-
sity and diffuse expression for DOG 1 in the nests
of polygonal chondroblasts while 4 (22%) cases
exhibited focal and weak expression.

Figure-2: Chondromyxoid fibroma showing very focal

DOG 1 expression. (IHC, Magnification x10).
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e-3: Giant cell tumour. (H&E, Magnification x10).

Figure-4: Giant cell tumor with negative DOG 1
expression. (IHC, Magnification x10).

As far as chondromyxoid fibroma is concer-
ned, only 4 (33%) cases out of 12 cases included
in the study were positive with very focal and
weak intensity of staining for DOG 1. Remaining
8 (66%) cases of chondromyxoid fibroma were
completely negative for DOG 1 with no immuno-
histochemical expression (fig-1 & 2).
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Out of 21 cases of giant cell tumor included
in our study 2 (10%) cases showed focal and
weak expression for DOG 1. The remaining 19
(90%) cases were completely negative with no ex-
pression in the multinucleated osteoclastic giant
cells or the stromal cells (fig-3 & 4).
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Figure-6: Diffuse DOG 1 expression with moderate to
strong intensity in the nests of chondroblasts while
multinucleated giant cells are negative. (IHC, Magni-
fication x10)

Figure-7: DOG 1 expression with weak to moderate
intensity in the nests of chondroblasts while multinuc-
leated giant cells are negative (IHC, Magnification
x10).

Histologically chondroblastoma exhibits cell-
ular and fibrous chondroid areas. Cellular areas
consist of nests of intermediate sized polygonal
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chondroblasts with eosinophilic cytoplasm, large
centrally placed nuclei and longitudinal nuclear
grooves giving it a coffee bean appearance. Nuc-
leoli are usually small”. DOG 1 stains the nests of
these chondroblasts with membranous and cyto-
plasmic staining but intensity of staining pattern
was weak to moderate with very focal expression
in few (22%) of the cases. Scattered chondroblasts
and multinucleated osteoclast like giant cells are
also present (10%) which are negative for DOG 1
(fig-5 & 6).

DISCUSSION

Chondroblastoma is a rare malignancy of
boneS. It accounts for less than 1% of primary
bone tumors and predominantly presents in in-
dividuals less than 20 year of age. It affects males
more frequently as compared to females!2. It was
described by Ewing in 1928 as “calcifying giant
cell tumor”. Consequently, further terms origin-
ated which include epiphyseal chondromatous
giant cell tumor and benign chondroblastoma
of bone217. Chondroblastoma is most commonly
seen in epiphyseal region. Histological appeara-
nce reveals proliferation of nests of chondroblast
like cells with grooved coffee bean nuclei along
with chic-ken wire calcifications!8, osteoclast like
giant cells and sometimes aneurysmal bone CYST
like areas (fig-5)1°. A definitive diagnosis is essen-
tial for appropriate management due to high
recurrence rate of this disease!820.21,

Many cases have characteristic histological
and radiological features making possible a defi-
nitive diagnosis however in few cases the histo-
logical features overlap with chondromyxoid fib-
roma, clear cell chondrosarcoma, giant cell tum-
ors and aneurysmal bone cyst22. In those cases,
application of immunohistochemistry may be
helpful for establishing a diagnosis. Few studies
have been done in the recent past to analyze the
diagnostic utility of different immunohistoche-
mical stains in the diagnosis of chondroblas-
tomas including DOG 11121,

Total fifty-two cases were included in the
study including 19 cases of chondroblastomas, 21
cases of giant cell tumors and 12 cases of chon-
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dromyxoid fibroma. All the diagnosis was made
after radiological correlation.

DOG 1 expression was seen in all 19 (100%)
cases of chondroblastomas. The intensity of stain-
ing was moderate to strong in 15 (78%) of the
cases while the rest of the 4 (22%) cases showed
focal weak expression in the nests of chondro-
blasts (fig-5 & 7). Our results are consistent with
previously published finding on this subject.

In a study by Arjen et al?! variable results for
DOG 1 expression were found depending upon
the amount of biopsy material provided by the
surgeon, 33% expression for this marker was seen
in core and needle biopsies while weak to mod-
erate expression was present in 100% of the cases
when large biopsy samples were provided by the
clinicians. Only 35% of cases of chondromyxoid
fibroma were positive with very weak focal exp-
ression and all the giant cell tumors were nega-
tive for DOG 1 in respective study. Similar results
were obtained in our study with 100% expression
of DOG 1 in chondroblastomas and 33% in cases
of chondromyxoid fibroma. In contrast to the
above-mentioned study 10% of the giant cell tum-
ors showed focal weak expression for DOG 1
but none of the case showed strong diffuse exp-
ression in our study?2..

Another study by Rehkamper et al?3, applied
DOG 1 on cases of chondroblastoma, giant cell
tumors and aneurysmal bone cyst. DOG 1 was
positive in 11 out of 14 (78%) cases of chondro-
blastomas while it was completely negative in 23
cases of giant cell tumors and 19 cases of aneurys-
mal bone cyst.

Several other immunohistochemical markers
have been used in previous studies to assist in
diagnosis of chondroblastomas. Akpalo et all,
studied expression of multiple immunohisto-
chemical markers including DOG 1 on 9 cases of
chondroblastomas, 10 cases of chondromyxoid
fibroma and 7 cases of giant cell tumors. DOG 1
was positive in 100% of cases of chondroblas-
tomas with strong membranous expression while
chondromyxoid fibroma and giant cell tumors
were negative.
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A similar study done by Ali et al?0, studied
expression for DOG 1 and multiple other immu-
nohistochemical markers in chondroblastoma,
giant cell tumors and aneurysmal bone CYST.
The study showed positive results for DOG 1 in
all the 3 cases of chondroblastomas.
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CONCLUSION

To conclude, DOG 1 appears to be a useful
diagnostic marker for diagnosis of chondrobl-
astoma. The large specimens show positivity in
majority of the cases which may be focal or weak.
However smaller biopsy samples can be negative
for DOG 1 and clinical, radiological, and histolo-
gical features remains the gold standard for the
diagnosis of this entity with DOG 1 providing a
supportive role in difficult cases®.
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