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Abstract
Background: Osteochondroma represents the most common benign tumor of bones and accounts for 
about 30-50 % of them. poor information’s in previous studies act on demonstration of the significance of 
atypical histological changes as a premalignant precursor in mature osteochondroma regardless of the cap 
thickness. In this study, the proliferative activity of cartilaginous cap will be studied in skeletally mature 
patients regardless of the cap thickness to demonstrate the independent significant of histological features in 
predicting the malignant potential in osteochondroma.

Methodology: Cases of skeletally mature osteochondroma (78 case) were isolatedand separated into sessile 
and pedunculated, then into G1(without suspicious histological features) and G2 (with suspicious features), 
and stained with Ki- 67 . Data were analyzed using SPSS version 21and p value < 0.05 was considered as 
significant.

Results: There was significant association between study groups and Ki 67 staining results, majority (75%) 
of patients with suspicious histopathological features presented with positive results of Ki 67 staining (p 
value < 0.001). while there was no correlation between shape of lesion and histopathological features (p 
value 0.662).

Conclusion: A typical histopathological features can be regarded as independent factor with the other 
clinical data when considering the diagnosis of grade 1 chondrosarcoma.
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Introduction
Osteochondroma represents the most 

commonbenign tumor of the bony skeleton and accounts 
for about 30-50 % of them(1-2) some researchers regards 
this tumor as developmental abnormality rather than a 
true neoplasm. It may result from small fracture in the 
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growth plate in skeletally immature bone and herniated 
through periosteal bone to form a tumor like lesion.(3-4)

pathologically, osteochondroma (also called exostosis) 
is composed of cartilaginous cap of hyaline type, 
covered with fibrous sheath that is continuous with the 
periosteum and it in turn covering an underlying bone 
and medullary cavity that is continuous with that of 
the parent bone.(5-6) this continuity with the underlying 
bone is important radiological feature in the diagnosis 
and it is more clear in pedunuculated shape lesion 
than in sessile one. Development of osteochondroma 
in children whom treated with radiation for Wilm’s 
tumor due to separation and migration of physeal plate 
support the suggestion that osteochondroma is a tumor 



Medico-legal Update, October-December 2020, Vol. 20, No. 4  631

like condition(7-8-9), on the other hand, presence of 
hereditary form of osteochondroma (hereditary multiple 
osteochondromatosis or called hereditary multiple 
exostosis HME) support the fact that osteochondroma 
is a true neoplasm.(10-11) HME comprise about 15 % 
of osteochondroma and caused by mutation in EXT1 
or EXT2 genes that are located on chromosome 8 
and 11 respectively.(12) the most common location 
for osteochondroma is the metaphysis of long bones 
especially the lower limbs, flat bones are less commonly 
affected.(13) this benign tumor usually affect children 
and adolescent and stop growing after skeletal maturity. 
Clinically, it may be silent or cause disfigurement, pain 
due to pressure on a nerve or blood vessel and fracture.(14) 
the serious complication of this neoplasm is malignant 
transformation, usually in form of secondary peripheral 
chondrosarcoma. Malignancy can complicate about 
25% of HME and only 1-8 % of solitary exostosis(15-16). 
At microscopy, the tumor composed of hyaline cartilage 
with lobulation, the chondrocytes are bland looking, 
evenly spaced and show ordered maturation in columns. 
The cartilage merges with the underlying bone that 
project from the bone of origin and continuous with it. 
Atypical histological features such as mild increased 
cellularity, occasional binucleation, more than one cell 
in the lacuna, and foci of necrosis are considered to be 
reactive changes in the growing cartilaginous cap and 
should not be overdiagnosed when the cap thickness 
is within usual.(3-17) the allowed cap thickness is up to 
3 cm in children with immature skeleton and only few 
millimeters in skeletally mature adult.(3-18) Also new 
increased growth of exostosis in adult should raise the 
suspicion of malignant transformation into peripheral 
chondrosarcoma since osteochondroma is unusual to 
enlarge after maturity(19). Another features that should 
brought the attention is the proximal location of tumor 
such as around the pelvis or shoulder, grossly irregular 
surface, cystic changes and soft tissue invasion.

Chondosarcoma arising in osteochondroma is 
usually of low grade as the trabecular bone permeation 
is usually absent, in addition, the cytological features 
may be bland with the exception of loss of columnar 
arrangement of the chondrocytes. This laid a hard work 
on the pathologist and necessitate clinico-radiological-
pathological correlation for such a diagnosis.(19) 
Eefting et al suggested a statistically significant 
pathological criteria that could distinguished low grade 
(G 1) chondrosarcoma from proximally located benign 
cartilaginous tumors(20). Such a histological features 

included increased cellularity,nuclear pleomorhism, 
mitosis, entrapment, mucoid changes and loss of 
normal cellular arrangement. These features are added 
to the clinical data including age of patient above 40 
years, proximal location and radiological data . Few 
studies work on demonstration of proliferative activity 
of osteochondroma cartilage in children comparing 
with proliferative activity in premature growth plate 
and in adult using immunohistochemistry with Ki 67 
antibodies(21).Ki 67 is a nuclear non histone protein 
that is expressed in all phases of cell cycle with 
exception of G0.(22) most articles focused on cartilage 
cap thickness as the main indicator of malignant 
transformation. However no enough previous studies 
act on demonstration of the significance of atypical 
histological changes as a premalignant precursor in 
mature osteochondroma regardless of the cap thickness. 
In this study, the proliferative activity of cartilaginous 
cap of osteochondroma will be studied in skeletally 
mature patients regardless of the cap thickness in order 
to demonstrate the independent significant of atypical 
histological features in predicting the malignant potential 
in osteochondroma. Also there will be a focus on 
therelashionship between unusual histological features 
in osteochondroma(increased cellularity, occasional 
binucleation and mild pleomorphism) with shape of the 
lesion (sessile or pedunculated).

Methodology
Part of cases for study are collected from Al Hilla 

Teaching Hospital and Al-Hayat hospital retrospectively 
from the last 4 years (2015-2018). Cases with insufficient 
clinic-radiological data are ignored. The other part is 
selected prospectively from the work of orthopedic 
author (use of suitable longitudinal incision to expose 
the tumor, careful dissection with radical excision of 
osteochondroma from its base with the mother bone with 
its basal cortex to avoid recurrence) . Exclusion criteria: 
osteochondroma from skeletally immature cases were 
excluded.

Inclusion Criteria: All skeletally mature 
osteochondroma regardless of cartilage cap thickness 
were included.

Ethical Issues: No patients identity or identifying 
photos are included in the study, so the permission of 
the institute, where the data are collected(including 
radiological and clinical information, as well as 
histological slides and paraffin blocks), is taken. The 
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total number of collected cases was 130. Orthopedic 
author reviewed the radiological picture for each case 
and separate them into skeletally immature cases 
(excluded from the study) and skeletally mature cases 
(included), so the final number of cases was 78 case. 
Also the includedcases were divided into sessile shape 
lesions and pedunculated shape lesions. All study’s cases 
were reviewed by two pathologists blindly from each 
other and without any clinical information. Cases are 
separated into group 1 (conventional osteochondroma 
with no atypical histological features) and group 2 
(osteochondroma with atypical histology).

Atypical histology defined by presence of increased 
cellularity, binucleated chondrocytes, occasional more 
than one cell in the lacuna, and mild pleomorphism 
with absence of other features that raise the suspicion 

of chondrosarcoma such as irregular arrangement of 
chondrocytes(not in ordered columns), mitosis, marked 
pleomorphism, necrosis, permeation and marked myxoid 
changes and separation of cells into specific lobules by 
fibrous bands.

Cases of both groups are then stained 
immunohistochemically with MIB1 antibody (mouse 
monoclonal antibody, Dako 1:50). Three µm sections are 
cut, deparaffinized, rehydrated and stained with standard 
procedure. Heat induced antigen retrieval is used for all 
sections. Nuclear staining of Ki 67 was scored using the 
average method(22) by manual counting of Ki67 positive 
cells in three representative sections for each case and 
calculating the average percentage of positive cells by 
two pathologists.

  
A                                  B

Figure (1): A An intra-operative picture of osteochondroma in 20 years old male show pedunculated shape 
tumor. B X-ray of 32 years old patient show osteochondroma in skeletally mature skeleton at lower femur 

and complicated by basal fracture. (our cases).

Data Analysis: Statistical analysis was carried 
out using SPSS version 21. Categorical variables were 
presented as frequencies and percentages. Pearson’s chi 
square (X2) was used to find the association between 
categorical variables. A p-value of ≤ 0.05 was considered 
as significant.

Results
The Distribution of Patients According to 

Study Groups: Figure (2) shows distribution of 

patients according to study groups including (group 1 
osteochondroma without suspicious histo-pathological 
features and Group 2 osteochondroma with suspicious 
histopathological features). Majority (64.1%) of patients 
presented with osteochondroma without suspicious 
histo-pathological features.
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Figure 2: Distribution of patients according to study groups

The distribution of study groups according to Ki 67 staining results: Figure (3) shows distribution of 
study groups according to Ki 67 staining results including (Positive and negative). Majority (75%) of patients with 
osteochondroma with suspicious histopathological features had positive Ki 67 staining.

Figure 3: Distribution of study groups according to Ki 67 staining results

      
A                                              B

Figure (4): A osteochondroma in 25 years male with conventional histological features (group 1) show 
negative Ki 67 staining. B osteochondroma in 32 years old male with increased cellularity and occasional 

binucleation (group 2), show positive Ki 67 staining.
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The Distribution of Study Groups According to Shape of Lesion: Figure (5) shows distribution of study groups 
according to shape of lesion including (pedunculated and sessile). More than a half of patients with osteochondroma 
in two groups had pedunculated shape of the lesion.
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Figure 5: Distribution of patients according to shape of lesion

The association between study groups and study 
variables: Table (1) shows the association between 
study groups including (group 1 osteochondroma 
without suspicious histopathological features and Group 
2 osteochondroma with suspicious histopathological 
features), and study variables including (Ki 67 staining 
results and shape of the lesion).There was significant 

association between study groups and Ki 67 staining 
results, majority (75%) of patients with suspicious 
histopathological features presented with positive results 
of Ki 67 staining (p value < 0.001). while there was no 
correlation between shape of lesion and histopathological 
features (p value 0.662).

Table (1): Association between study groups and study variables including (Ki 67 stain results and shape of 
lesion)

Study variables
Study groups

Total χ2 P-value
Group 1 Group2

Ki 67 staining
Positive
Negative
Total

3 (6.0)
47 (94.0)
50 (100.0)

21 (75.0)
7 (25.0)

28 (100.0)

24 (30.8)
54 (69.2)
78 (100.0)

40.11 <0.001*

Shape of lesion
Pedunculated
Sessile
Total

26 (52.0)
24 (48.0)
50 (100.0)

16 (57.1)
12 (42.9)
28 (100.0)

42 (53.8)
36 (46.2)
78 (100.0)

0.191 0.662

*P value ≤ 0.05 was significant. (group 1 osteochondroma without suspicious histopathological features, Group 2 osteochondroma with 
suspicious histopathological features).

Discussion
In a large studies reported by Mayo Clinic, it had 

been found that (81%) of secondary chondrosarcoma 
arose at site of previous osteochondroma(23). It has 

been estimated that 2/3 of these cases derived from 
sporadic osteochondroma. Although osteochondroma 
is rarely (1‑2%) transformed into chondrosarcoma, its 
recognition is of high importance because most of these 
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tumors are low grade and treated by adequate excision 
without need for chemotherapy or radiotherapy.(24) 
Huch et al performed a study on a group of solitary 
osteochondroma and other group of patients with multiple 
osteochondroma, comparing the immunohistochemical 
expression of Ki- 67 in both groups as a marker of 
nuclear proliferative activity. They found that the 
proliferative activity in osteochondroma from patients 
younger than 14 years of age is similar to that in 
postnatal growth plate, while in individuals older than 
14 years there was no significant detectable proliferative 
activity((21). So, in the current study the only skeletally 
mature cases are included to avoid such overlap in the 
results of immunohistochemical staining with Ki-67 . In 
a study of de Andera et al, only cellular pleomorphism 
and mitotic activity show significant difference between 
osteochondroma and low grade chondrosarcoma on 
one hand and high grade chondrosarcoma on the other 
hand. While other cellular features as binucleation, 
necrosis, and irregular calcification was found in 72% of 
osteochondroma.

K.Huch et al supported the concept of 
increased suspicion for malignant transformation in 
osteochondroma of adult when Ki 67 positivity is 
detected.(21)

The shape of osteochondroma (pedunculated 
versus sessile) was not studied previously regarding 
their relation to the microscopical features that raise 
the suspicion about malignancy (increased cellularity, 
frequent binucleation, nodularity and necrosis). We 
found that no relation between the shape of the lesion and 
such a histological features. However the shape of the 
lesion may affect the accuracy of radiological diagnosis 
of osteochondroma (more difficult in sessile tumors) as 
mentioned previously by Mark D. Murphey.(2)

Conclusion
Histopathological features, when atypical, can be 

regarded as independent alarming factor for malignant 
transformation (the same as cartilage cap thickness and 
may precede it). There is no relation between shape 
of osteochondroma and risk of atypical histological 
features, proliferation, and hence risk of malignancy.
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