
Al-Mustansiriyah Journal of Science  
ISSN: 1814-635X (print), ISSN: 2521-3520 (online) Volume 29, Issue 2, 2018 DOI: http://doi.org/10.23851/mjs.v29i2.182 

 

74 

 

 

Copyright © 2018 Authors and Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons 

Attribution-NonCommercial 4.0 International License. 

 

Research Article  

Comparison between Benign and Malignant Primary Bone 

Tumors-A Histopathological Study of 119 Cases 

Farah F. Hasan
1
*, Haider L. Mohammed

2
 

1
Department of Pathology, Collage of Medicine, Kerbela University, IRAQ. 

2 
Department of Pathology, Alwasiti Teaching Hospital, IRAQ. 

*Correspondent author email: dr.farah.histopathology@gmail.com 

 
A r t i c l e I n f o Abstract 

 

Submitted 

16/07/2017 

 

Revised 

18/11/2017 

 

Accepted 

26/11/2017 

 

 

 

This is a prospective study done at Al wasity teaching hospital for reconstructive surgeries in 

Bagdad in a period from November 2015 to July 2017, using a Total of 119 samples of 

primary bone tumors which were diagnosed both histopathologically and radiologically. The 

main objective of this study was to make a comparison between benign and malignant bone 

tumors. Immunohistochemical staining was done to confirm the diagnosis of primary 

malignant bone tumors and the proliferative index of them were carefully evaluated. Out of 

119 samples of primary bone tumors used in this study, 100 (84%) were benign and borderline 

(osteoclastoma) and 19 (16%) were malignant, the mean age for benign tumors was lower 

than the mean age for primary malignant one and both frequently present in the 2nd decade of 

life, male to female ratio for benign bone tumors was 3/2 and 8.5/1 for primary malignant one, 

femur was the most common location for benign bone tumors while tibia was the most 

common bone affected by primary malignant bone tumors. The study also showed that the 

most common benign bone tumors were osteochondromas (67%) and most common primary 

malignant bone tumors were osteosarcomas (52.63%), thus this study rise a conclusion that in 

general, primary bone tumors were mainly benign, occurred predominantly in the second 

decade of life with a male preponderance. All samples of osteosarcoma, ES/PNET showed a 

moderate proliferative index when evaluated by ki67 immunohistochemical marker, while a 

high proliferative index was found in fibrosarcoma and primary NHL of bone.  
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خلاصـةال  
في  الامراض النسيجيةفي مختبر مية الاولية الخبيثةظمية الحميدة والاورام الععظاقيمت هذه الدراسة للمقارنة بين الاورام ال

الى  2015كانون الثاني من مي الاولي للفترة ظحالة من الورم الع 119مستشفى الواسطي التعليمي في بغداد حيث تم جمع 

مي ظكيد التشخيص لحالات الورم الاولي العأوتم اخذ المعلومات السريرية من سجل الحالات ولغرض ت 2017 تموز

لمات الكيميائيه المناعية خضعت جميع بلوكات البارافين العائدة للاورام الخبيث والتي لايمكن تشخيصها الا باستعمال المع

م الى اعادة تقطيع و ثم الصبغ بالمعلمات السرطانية الضرورية لتشخيصها ظمية الاولية الخبيثة فيما عدا ساركومة العظالع

خبيثة وان متوسط عمر المصاب يرتها الظمية الحميدة اعلى من نظفوجدت الدراسة ان نسبة الاورام الع بصورة صحيحة

مي الاولي الخبيث وكلاهما اكثر ظهورا في العقد الثاني من العمر ظبالورم الحميد اقل من متوسط عمر المصاب بالورم الع

م ظوكان ع مي الحميدظمي الاولي الخبيث اعلى منها في الورم العظالمصابة بالورم الع وكانت نسبة الذكور الى الاناث

مي الاولي الخبيث ظام المتاثرة بالورم العظم الظنبوب من اكثر العظام المتاثرة بالورم الحميد وكان عظر العالفخذ من اكث

مية من اكثر انواع الاورام ظالساركوما الع % بينماكانت 67مي الغضروفي اكثر انواع الورم الحميد ظوشكل الورم الع

 .% 52 العضمية الاولية الخبيثة

 

Introduction 
Bone is the basic unit of the human skeletal 

system and making a framework for the body, 

protects the vital organs, supports mechanical 

movement, contain hematopoietic cells and 

play a significant role in iron homeostasis [1, 

2]. Primary bone tumors are relatively less 

common among various human neoplasms but 

are diverse in their pathologic features [3]. The 

exact incidence of bone tumors is not well 

known because many benign lesions are not 

biopsied and recorded [3, 4]. In general when 

excluding myeloma and lymphoma bone 

tumors with a malignant biological behavior 
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constitute only 0.2% of all malignancies in 

adults and approximately 5% of childhood 

malignancies [4]. Close cooperation is needed 

between the histopathologist, radiologist, 

surgeon and oncologist in order to diagnose 

bone tumor properly and make a management 

decision [5, 6]. The nomenclature and 

classification of primary bone tumors is based 

mainly on the pathway of tumor cell 

differentiation which is usually identified by 

the connective tissue matrix made by tumor 

cells [7]. The histogenesis of many primary 

bone tumors however is not well confirmed 

and a number of bone tumors are classified by 

distinct morphological or clinicopathological 

features (e.g., osteoclastoma giant cell tumor of 

bone) or by molecular genetic abnormalities 

(e.g., Ewing's sarcoma) [7, 8]. Radiological 

information is mandatory for bone tumor 

diagnosis and it is highly recommended that 

wherever possible, the pathologists should have 

a radiological knowledge allowing them to 

personally see the radiological images of a 

bone tumour before establishing the final 

diagnosis. Otherwise, it should be recorded in 

the pathology report [9, 10, 11].  
 

Materials and methods 
This study is a prospective study carried out at 

Al-Wasity teaching hospital for plastic and 

orthopedic surgery in Bagdad (the period from 

November 2015 to July 2017) using a total of 

119 cases of primary bone tumors which were 

diagnosed at histopathological and radiological 

aspects according to the recent WHO 

classification of bone tumors [10] . In 

orthopedic diseases OPD, patients clinically 

presented with bone mass were included in this 

study and X-ray of the affected bone had been 

taken while CT scan and MRI were done 

according to the need and advice of orthopedic 

surgeon. Biopsy was taken mainly by 

scrapping method, incision and excision. In 

laboratory department, any soft tissues present 

were fixed in 10 % formalin while for bone, 3 

to 5 mm thick sections were made and fixed in 

10% buffered formalin and then decalcification 

was done by placing the specimens in nitric 

acid for adequate time. After that all tissues 

were processed by the same routine basic 

method recommended for histopathological 

study, then all slides were examined under light 

microscope and different types of primary bone 

tumors were identified. Cases of secondary 

bone tumors were excluded. Clinical 

information include radiological features, age, 

sex and location of tumors were taken from the 

biopsy request forms. Some primary malignant 

bone tumors required diagnostic confirmation 

immunehisto-chemically [10]. Therefore, all of 

the paraffin embedded tissues which are 

diagnosed as primary malignant bone tumors 

were subjected to immunohistochemical 

staining using autostainer (X biogenex i6000) 

to confirm the diagnosis as shown in Tables 1 

and 2. 
 

Table 1: Immunohistochemical evaluation of certain 

primary malignant bone tumors. 

Malignant bone 

tumor 

Immunohistochemical 

primary antibody 

Osteosarcoma ki67, vimentin 

Ewing 

sarcoma\Primitive 

neuroectodermal 

tumors ES\PNET 

CD99, CD45, desmin, ki67 

Chondrosarcoma S100, ki67 

Fibrosarcoma Vimentin, ki67 

Non Hodgkin 

lymphoma 

CD45, CD3, CD20, CD99, 

desmin 
 

Results of immunohistochemical study were 

interpreted based on the following scoring 

protocols:  

CD99: − if absent; + between (0% - 10%) of 

tumor cells; 2+ if more than 10% and less than 

50% of tumor area; and 3+, if 50% and\or more 

of tumor cells were positive [12]. 

Desmin: negative when no immunoreactivity 

was seen, focal/weak if less than 20% were 

positive and positive if strong positivity was 

seen in equal and more than 20% of tumor cells 

[13]. 

ki67: the scores were regarded as negative 

according to the percentage of nuclear 

reactivity (0% of nuclei stained), low (less than 

10%), moderate (10%-40%), and high (more 

than 40%).Only nuclear staining (plus mitotic 

figures which are stained by Ki67) in hot spots, 

(areas in which Ki67 staining is particularly 

prevalent) should be incorporated into the Ki67 

score [13]. 
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Table 2: Immunohistochemical Staining Protocols. 

Antibody Clone Dilution Manufacturer localization Positive control 

CD99 12E7 1:50-1:75 Dako Cell memberane normal tonsil 

Ki67 MIB1 1:75-1:50 Dako Nucleus skin 

Desmin D33 1:50-1:100 Dako Cytoplasm Skeletal and smooth muscle 

CD45 2B11 PD7\26 1:50-1:100 Dako Cell memberane Lymph node 

CD3 CD3 1:200-1:400 Dako Cell memberane tonsil 

CD20 L26 1:200-1:400 Dako Cell memberane tonsil 

S100 S100 1:400 Dako Nucleus Skin 

Vimentin V9 1:50-1:100 Dako Cytoplasm Uterus 

 

Vimentin: Tumors were considered to be 

positive when stained at least 10% of the 

neoplastic cells. A cut-off < 10% of positive 

tumor cells was used to identify negative cases 

[14]. 

S100: the score were (0 to 2), with a score of 0 

indicate no staining, a score of 1 indicate focal 

nuclear staining, and a score of 2 indicate 

staining in the majority of tumor nuclei [15]. 

CD45: immunohistochemical stains were 

interpreted as positive if at least 10% of the 

neoplastic cells showed intense immune-

reactivity. Specimens were considered focally 

positive if immunoreactivity was identified 

within the cells of interest but comprised less 

than 10% of the tumor [16]. 

CD3 and CD20: the positive results defined by 

the presence of at least 10% of antigen 

expressing cells [17]. 
 

 

Results and Discussion 
This study enrolled 119 samples of primary 

bone tumors, 100 were benign and borderline 

tumors (osteoclastomas) and 19 were 

malignant as shown in Figure 1. 

Regarding benign tumors, 60(60%) were male 

and 40(40%) were female with male \female 

ratio 3\2 .Their age range from 2.5 years to 50 

years with a mean age of 16.66 ± 9.51 years, 

they were divided into six age groups each 

group reflects a decade of life from the 1
st
 

decade to the 6
th

 decade, the results were 

respectively 25, 43, 21, 7, 3 and 1 as shown in 

Table 3. Topographically 76(76%) tumors 

involved the upper extremity, 22(22%) 

involved the lower extremity and only two 

(2%) involved the axial skeleton. The 

distribution of samples according to bone 

location indicate that the most common bone 

affected in benign bone tumor was femur 

represent 40% of samples followed by tibia 

represent 30% of samples. Histologically, 

benign bone tumors in decreasing order of 

frequency were shown in Table 4. 

The study found that the most common benign 

bone tumor was osteochondroma which 

appeared microscopically as normal bony 

trabeculae covered by a cartilage resemble 

disorganized growth plate with ossification 

toward the base as shown in Figure 2, the mean 

age was 15.64± 4.61, with a slight male 

predominance, most frequently involve femoral 

bone.

 
Figure 1: Distribution of Benign bone tumors and 

Osteoclastomas according to biological behavior. 

 
Table3: Frequency of primary bone tumors according to 

histopathological aspect. 

Age in 

years 

Age in 

decade 

Number of 

sample 

Percentage 

(%) 

0 to 9 1st 24 24 

10 to 19 2nd 43 43 

20 to 29 3rd 21 21 

30 to 39 4th 7 7 

40 to 49 5th 3 3 

50 to 59 6th 2 2 

Benign 
and 

Osteoclas
toma 
84% 

Primary 
malignen

t 
16% 
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Among 19 cases of primary malignant bone 

tumors,  the study showed that 17 (89.47%) 

were male and only two(10.52%) were female 

with a male to female ratio 8.5/1, their age 

range from 8 to 83 years with a mean age of 

21. 21± 17 years. According to the age interval 

from the 1
st
 to the 6

th
 decade, the results were 

respectively 1, 11.4, 2, 0, 0 and only one 

sample were 83 years old which was a male 

with primary NHL of bone in which the final 

diagnosis was made after a careful search done 

by the clinician to exclude the presence of any 

other primary foci (as shown in Figure 11). 
 

Table 4: Frequency of different types of bone tumors 

according to the histological criteria of WHO 

classification [10].
 

Tumor Number 
Percentage 

(%) 

Osteochondroma 67 67 

Osteoid osteoma 1 10 

Giant cell tumors 

(osteoclastomas)* 
7 7 

Osteofibtous 

dysplasia 
7 7 

Fibrous dysplasia 6 6 

Chondromyxoid 

fibroma 
1 1 

Enchondroma 1 1 

Chondroblastoma 1 1 

* All cases of osteoclastomas were cytologically benign 

(grade I and II) which appeared microscopically as 

regular and uniform distribution of stromal cells and 

giant cells (as shown in Figure 4) with no clinical 

malignancy according to the microscopic grading of 

giant cell tumors [10]. 
 

Topographically, 13 (68.42%) located in the 

lower extremity, 4 (21%) located in the upper 

extremity and only 2 (10.52%) in axial 

skeleton. Tibia was the most common site in 

the percentage of 31.57%, followed by femur 

21%. 
 

Table 5: Frequency of cases with malignant tumor 

according to their age. 

Age 

intervals in 

years 

Age in 

decade 
Number 

Percentage 

(%) 

0 to 9 1st 1 5.26% 

10 to 19 2nd 11 57.89 

20 to29 3rd 4 21 

30 to 39 4th 2 10.52 

40 to 49 5th 0 0 

50 to 59 6th 0 0 

 

The most common primary malignant bone 

tumor was osteosarcoma (which appeared 

histologically as malignant spindle cell tumors 

producing osteoid unconnected with cartilage). 

The mean age was 12.1 ±2.7 years, with a male 

to female ratio was 9\1, most commonly affect 

femoral bone of 10 sample of osteosarcomas, 

seven were conventional, one was chondro-

blastic, one osteoblastic and one telangectatic 

(as shown in Figure 8). All cases of 

osteosarcomas immunohistochemecally were 

evaluated using non-specific markers because 

of unavailability of markers of osteoblastic 

differentiation such as osteocalcin, osteonectin, 
 

Table 6: Descending arrangement of cases frequency 

according to histological appearance. 

Malignant bone 

tumors 
Number 

Percentage 

(%) 

Osteosarcoma 10 52.63 

Ewing sarcoma 6 31.57 

Condrosarcoma 1 5.26 

Fibrosarcoma 1 5.26 

NonHodgkin 

lymphoma 
1 5.26 

 
SATB2 at our center and in all cases of 

osteosarcoma included in this study the 

diagnosis was straight forward due presence of 

abundant osteoid directly produced by tumor 

cells without an intervening areas of cartilage 

and confirmed radiologically. The 2
nd

 most 

common primary malignant bone tumors was 

ES\PNET which appeared microscopically as a 

sheet of undifferentiated small round uniform 

cells with scant cytoplasm, indistinct cell 

membrane and minimal amounts of stroma (as 

shown in Figure 10), all cases affecting males, 

half of the cases involve tibia and the other half 

involve radius. The results of immune-

histochemical staining of primary malignant 

bone tumors are shown in Table 7. 

Accordingly, osteosarcoma ewing sarcoma and 

chondrosarcoma had a moderate proliferative 
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index and the strong proliferative index was 

observed in primary fibrosarcoma and non-

Hodgkin lymphoma of bone. 
 

Table 7: Immunohistochemical results in primary 

malignant bone tumors. 

Malignant bone 

tumor 

Positive 

antibodies 

Negative 

antibodies 

Case 1 

osteosarcoma 

Ki67 moderate 

25%, vimentin 
Not done 

Case 2 

osteosarcoma 

Ki67 moderate 

25%, vimentin 
Not done 

Case 3 

osteosarcoma 

Ki67 moderate 

25%, vimentin 
Not done 

Case 4 

osteosarcoma 

Ki67 moderate 

20%, vimentin 
Not done 

Case 5 

osteosarcoma 

Ki67 moderate 

20%, vimentin 
Not done 

Case 6 

osteosarcoma 

Ki67 moderate 

20%, vimentin 
Not done 

Case 7 

osteosarcoma 

Ki67 moderate 

20%, vimentin 
Not done 

Case 8 

osteosarcoma 

Ki67 moderate 

15%, vimentin 
Not done 

Case 9 

osteosarcoma 

Ki67 moderate 

15%, vimentin 
Not done 

Case 10 

osteosarcoma 

Ki67 moderate 

15%, vimentin 
Not done 

Case 1 Ewing 

sarcoma 

CD99 strong, 

ki67 moderate 

40% 

CD45,desmin 

Case 2 Ewing 

sarcoma 

CD99 strong, 

ki67 moderate 

25% 

CD45,desmin 

Case 3 Ewing 

sarcoma 

CD99 strong, 

ki67 moderate 

15% 

CD45,desmin 

Case 4 Ewing 

sarcoma 

CD99 strong, 

ki67 moderate 

20% 

CD45,desmin 

Case 5 Ewing 

sarcoma 

CD99 strong, 

ki67moderate 

25% 

CD45,desmin 

Case 6 Ewing 

sarcoma 

CD99 strong,  

ki67moderate 

30% 

CD45,desmin 

Chondrosarcoma 

(only one case) 

Vimentin,  

S100 score2   

ki67 moderate 

30% 

Not done 

Fibrosarcoma(on

ly one case) 

Vimentin, ki97 

strong 50% 

Not done 

Non Hodgkin 

lymphoma(only 

one case) 

CD45,CD20,ki6

7 strong60% 

CD3,CD45,desm

in 

 

Table 8: Comparison between benign and primary 

malignant bone tumors in 119 cases. 

 
Benign and 

osteoclastomas 
Malignant 

Number of 

cases during 

two years 

period 

100 19 

Mean age in 

years 
16.66 ±9.5 21.21± 17 

Most common 

decade of life 

affected 

2
nd

 decade 43 

(43%) 

2
nd

 decade 11 

(57.89%) 

Male to female 

ratio 
3\2 8.5\1 

Involvement of 

axial skeleton 
2 (2%) 2 (10.5%) 

Most common 

location 

Lower limb, 

femure 40 (40%) 

Lower limb, 

tibia (31.57%) 

Most common 

histology 

Osteochondroma 

67 (67%) 

Osteosarcoma 

10 (52.63%) 

Second most 

common 

histology 

Osteoid osteoma 

10 (10%) 

ES\PNET 6 

(31.57%) 

 

 
Figure 2: Histological section of osteochondroma in a 

femur of 10 years old male with H & E staining (X100). 
 

 
Figure 3: Histological section of osteoid osteoma in a 

tibia of 5 years old female with H & E staining (X100) 
 

 
Figure 4: Histological section of osteclastoma in a femur 

of 28 years old female with H & E staining (X100). 
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Figure 5: Histological section of chondroblastoma in a 

femur of 10 years old male with H & E staining (X100) 
 

 
Figure 6: Histological section of osteofibrous dysplasia 

in a humeral bone of 8 years old female with H & E 

staining (X100) 
 

 
Figure 7: Histological section of enchondroma in a 42 

years old male had a mass in middle phalenx with H & E 

staining (X100) 
 

 
Figure 8: Telangectetic osteosarcoma involved lower 

end of femur in a 12 years old boy (A: ragiological 

image, B: histological section x100) 

 
Figure 9: well differentiated chondrosarcoma in a 37 

years old femaleA: histological picture x100, B: 

immunohistochemical stain with S100 showed score 2 

positive nuclear stain x100,C: moderate nuclear staining 

for ki67 x400 
 

 
Figure 10: ES\PNET in a 17 years old male with a mass 

involving lower radius A: histological picture x100, B: 

strongly positive CD99 immunohistochemical stain 

x100, lower C: moderately positive ki67 

immunohistochemical stain x100,  D: negative CD45 

immunohistochemical stain x100 . 
 

 
Figure 11: Primay NHL of bone in a 83 years old man 

with mass in proximal ulna. A: Radiological image, B: 

histological picture x100, C: positive CD45 

immunohistochemical stain x100, D: positive CD20 

immunohistochemical stain x100. 
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The Discussion 

In the WHO classification, most bone 

neoplasms are classified as either benign or 

malignant. Although a sharp distinction 

between these two categories is feasible in 

most of them, some neoplasm exhibit 

borderline and intermediate characterstics as 

osteoclastoma (GCTs) [10], which
 
have been 

described as the most challenging benign bone 

tumors because it shows a tendency for 

significant bone destruction, local recurrence 

and occasionally metastasis[18].
 
 

The present study showed that 84% of all 

sample were benign and only 16% were 

malignant which agree with one study done by 

Sunita et al. (2015) [19], but another study 

done by Karun et al. (2011) [20] showed that 

only (57.26%) of the bone tumors were benign, 

may be due to a non-random selection of 

samples used by the latter. The mean age range 

for benign bone tumors was lower than that of 

primary malignant tumors and the most 

common presentation for both was in the 2
nd

 

decade of life, our results agree with data 

obtained by sunita et al. (2015) and Karun et 

al. (2011) [19, 20]. In general bone tumor 

commonly affect male with a male to female 

ratio much higher in primary malignant bone 

tumors which agree with sunita et al. (2015) 

[19]. The most common location in benign 

bone tumors was femur, while in malignant 

bone tumors was tibia, the result disagree with 

sunita et al. (2015) [19] in which it showed 

femur was the most common location for both 

benign and malignant bone tumors followed by 

tibia. The most common benign bone tumor 

was osteochondroma with a male predo-

minance and commonly affect femoral bone 

results agree with results of sunita et al. (2015) 

and karun et al. (2011) [19, 20], but the latter 

studies in contrast to this study showed that 

giant cell tumors were the second most 

common types. Although, osteochondroma in 

this study found to be the most common benign 

bone tumor, but in our center it presented with 

a much higher percentage (67%) than in many 

studies worldwide [19, 20, 21, 22, 23]
 
in which 

the highest percentage reported among them 

was 34%. 

This study also showed the most common 

primary malignant bone tumors was 

osteosarcoma commonly involved femoral 

bone and the second decade of life regarded as 

the most common age of occurrence, the results 

agree with one Iraqi study by Kareem et al. 

(2010) [21], but the latter study showed a slight 

male predominance in contrast to this study 

which showed a strong male predominance 

(90% of patients were males) may be merely 

due to variation in sample size or may indicate 

a recent rise in its incidence among Iraqi males. 

The second most common malignant bone 

tumor was ES\PNET, this results agree with an 

Iraqi study done by Kareem et al. (2010) [21] 

and two Indian studies done by sunita et al. 

(2015) and karun et al. (2011) [19, 20], but in 

contrast to the latter studies, surprisingly all 

cases in this study were males. 
 

Conclusion 
This study showed that in general primary bone 

tumors were mainly benign, occurred 

predominantly in the second decade of life with 

a male preponderance. The mean age for 

malignant bone tumors were more than for 

benign one although both frequently occurred 

in the 2
nd

 decade of life, tibia was the most 

common location for malignant tumor while 

femur was the most common in benign one. 

Primary malignant bone tumors showed a 

strong male preponderance in contrast to a 

slight male preponderance occurred in benign 

tumors. Osteosarcoma and osteochondroma 

were the most common primary malignant and 

benign bone tumor respectively. All samples of 

osteosarcoma, ES/PNET showed a moderate 

proliferative index when evaluated by ki67 

immunohistochemical marker, while a high 

proliferative index was found in fibrosarcoma 

and primary NHL of bone.  

  

References 
[1] Deng ZL, Sharff KA, Tang N, Song 

WX, Luo J, Luo Xet al. Regulation of 

osteogenic differentiation during skeletal 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20WX%5BAuthor%5D&cauthor=true&cauthor_uid=17981687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20WX%5BAuthor%5D&cauthor=true&cauthor_uid=17981687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17981687
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20X%5BAuthor%5D&cauthor=true&cauthor_uid=17981687


Husan et al. Comparison between Benign and Malignant Primary Bone Tumors-A Histopathological Study of 119 Cases 2018 

 

81 

 

development. Front Biosci., 13:2001-21, 

2008. 

[2] Kollet O, Dar A, Lapidot T. The multiple 

roles of osteoclasts in host defense: bone 

remodeling and hematopoietic stem cell 

mobilization. Ann. Rev Immunol., 25:51-

69, 2007. 

[3] Rosenberg AE. Bones. In Kumar V, 

Abbas AK, Fausto N. Robbins and 

Cotran. Pathologic basis of disease. 7th 

ed. Philadelphia: Elsevier saunders: 

1273-324, 2005.  

[4] Alessandro Franchi .Epidemiology and 

classification of bone tumors, Clin Cases 

Miner Bone Metab., 9(2): 92–95, 2012. 

[5] Hogendoorn PC, Athanasou NA, Bielack 

S, De Alava E, Dei Tos AP, Ferrari S, 

Gelderblom H, Grimer R, Hall KS, 

Hassan B, Jurgens H, Paulussen M, 

Roseman L, Taminiau AH, Whelan J, 

Vanel D.Bone sarcomas: ESMO Clinical 

Practice Guidelines for diagnosis, 

treatment and follow-up. Ann Oncol., 21 

(5): 204-213, 2010.  

[6] Rajani R, and  Parker Gibbs C. 

Treatment of Bone Tumors. Surg Pathol 

Clin., 5(1): 301–318, 2012.  

[7] Zambo I, Veselý K. .WHO classification 

of tumours of soft tissue and bone 2013: 

the main changes compared to the 3rd 

edition]. Cesk Patol., 50(2):64-70, 2014. 

[8] Unni KK, Inwards CY, Bridge JA, 

Kindblom LG, Wold LE: AFIP Atlas of 

Tumour Pathology; 4
th

 Series, Fascicle 2: 

Tumors of the Bones and Joints., 

Washington, 2005. 

[9] Vlychou M and Athanasou NA: 

Radiological and pathological diagnosis 

of pediatric bone tumors and tumour-like 

lesions. Pathology. 2008, 40: 196-216.  

[10] Juan Roai: Rosai and Ackerman's 

Surgical Pathology. 10
th

 edition. Elsevier 

Mosby’s united-state, 2:2043-2046, 

2011. 

[11] Costello C.M., and Madewell JE. 

Radiography in the Initial Diagnosis of 

Primary Bone Tumors,American Journal 

of Roentgenology., 200(1): 3-7, 2013.  

 

[12] Choi Y, Chi G, Yeon L. CD99 

immunoreactivity in ependymoma. Appl. 

Immunohistochem. Mol Morphol., 

9:125–129,2001. 

[13] Hasteh F, Lin GY, Weidner N, and 

Michael CW. The Use of 

Immunohistochemistry to Distinguish 

Reactive Mesothelial Cells From 

Malignant Mesothelioma in Cytologic 

Effusions Cancer .Cancer Cytopathol, 

118:90–6,  2010. 

[14] Niveditha S. R. and Bajaj P. Vimentin 

expression in breast carcinomas. Indian 

Journal of Pathology & Microbiology, 

46(4):579–584, 2003. 

[15] Jason R. Karamchandani, MD, Torsten 

O. Nielsen, MD, PhD,w Matt van de 

Rijn, MD, PhD,Robert B..Sox10 and 

S100 in the Diagnosis of Soft-tissue 

Neoplasms Appl Immunohistochem Mol 

Morphol, 20(5):445-450, 2012. 

[16] Effrey Vos EA, Susan L Abbondanzo, 

Carol L Barekman, JoAnn W Andriko, 

Markku Miettinen and Nadine 

S. Aguilera. Histiocytic sarcoma: a study 

of five cases including the histiocyte 

marker CD163. Modern Pathology, 

18: 693–704, 2005. 

[17] Deau-Fischer B, Pierre Taupin,Vincent 

Ribrag, Richard Delarue, Jacques Bosq, 

Marie-Thérèse Rubioeta. Prognostic 

Significance of New Immunohisto-

chemical Markers in Refractory Classical 

Hodgkin Lymphoma: A Study of 59 

Cases 4(7):1-5, 2009.  

[18] Turcotte RE, Giant cell tumor of bone. 

Orthop Clin North Am., 37(1):35-51, 

2006.  

[19] Bamanikar SA, Pradhan M. Pagaro1, 

Praveen Kaur, Shirish S. Chandanwale, 

Arvind Bamanikar, Archana C. Buch, Dr. 

D. Y. Patil. Hospital and Histopatho-

logical Study of Primary Bone Tumours 

and Tumour-Like Lesions in a Medical 

Teaching Hospital. JKIMSU., 4(2): 46-

55, 2015.  

[20] Karun Jain, Sunila, R. Ravishankar, -

Mruthyunjaya, C. S. Rupakumar, H. B. 

Gadiyar, and G. V. Manjunath.
 

Bone 

tumors in a tertiary care hospital of south 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Franchi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23087718
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3476517/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3476517/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rajani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22328909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gibbs%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=22328909
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zambo%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24758500
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vesel%C3%BD%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24758500
https://www.ncbi.nlm.nih.gov/pubmed/24758500
https://www.ncbi.nlm.nih.gov/pubmed/?term=Turcotte%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=16311110
https://www.ncbi.nlm.nih.gov/pubmed/16311110
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jain%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22174495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sunila%20%5BAuthor%5D&cauthor=true&cauthor_uid=22174495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ravishankar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22174495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mruthyunjaya%20%5BAuthor%5D&cauthor=true&cauthor_uid=22174495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rupakumar%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=22174495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gadiyar%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=22174495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gadiyar%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=22174495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manjunath%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=22174495


Al-Mustansiriyah Journal of Science  
ISSN: 1814-635X (print), ISSN: 2521-3520 (online) Volume 29, Issue 2, 2018 DOI: http://doi.org/10.23851/mjs.v29i2.182 

 

82 

 

 

Copyright © 2018 Authors and Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons 

Attribution-NonCommercial 4. 0 International Licenses.  

 

India: A reviews 117 cases.indian J Med 

Paediatric Oncol., 32(2): 82–85, 2011.  

[21] Kareem Al zirkan. The Pattern of 

Primary Malignant Bone Tumors in 

Nassyriha 76 Thi-Qar health office. Kufa 

Med. Journal, 13(2): 76-90, 2010.  

[22] Shubhi Sharma, Nandita P. Mehta. 

Histopathological Study of Bone 

Tumors. IJSR., 4(12):1970-1972,  2015. 

[23] Negash BE, Admasie D, Wamisho BL, 

Tinsay MW. bone Tumors at Addis 

Abbas University Ethiopia, Agreement 

Between Radiological and Histopatho-

logical Diagnosis – A 5 year analysis at 

Black Lion Teaching Hospital, Malawi. 

Med J, 1:62-5, 2009. 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3237185/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3237185/

