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Abstract  

Background: Bone tumors constitute approximately 1% of all tumors affecting the human body. The key to 

their accurate recognition is the utilization of an integrated approach that assesses and correlates the clinical, 

radiological, morphological and biological behaviour of these lesions.  

Method: After complete clinical and plain radiographic examinations, FNAC was done. All eligible cases of 

bone tumors undergoing FNAC, slides were stained by H & E and MGG and confirmed by histopathological 

diagnosis  

Results: In our study out of 117 cases of bone tumors, satisfactory aspiration was obtained in 100 cases , 17 

cases were unsatisfactory and 7 cases were misdiagnosed. 100 cases could be correlated and 93% correlation 

was obtained. Whereas sensitivity, specificity, positive predictive value and negative predictive value were 

93.4%, 92.5%, 91.4% and 94.3% respectively 

Conclusion: Fine-needle aspiration of bone is a simple, reliable, and accurate diagnostic technique that can 

facilitate patient management and preoperative decision-making and/or avoid unnecessary invasive 

procedures. 
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Introduction  

Fine Needle Aspiration cytology is a quick, safe, 

cheap and reliable diagnostic tool for the 

evaluation of masses from different sites in the 

body but it has not been widely applied in the 

diagnosis of bone tumours. This could be due to 

technical problems, the morphological 

heterogeneity of bone tumours and anticipated 

difficulty in obtaining adequate tissue material 

(Springfield DS et al 1996 and  Kreicbergs A  et al 

1996 )
1,2

 . Martin and Ellis 
3
 first applied this 

technique to the diagnosis of bone lesions in 1930. 

Since then, several published series have yielded 

overall accuracy values ranging from 51% to 
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100% (Merce jorda M D et al  2000)
4
 . It is 

important to realize that the final diagnosis of 

bone tumors should be made based on combined 

evaluation of clinical data, age of the patient, site 

of lesion, radiological findings and microscopic 

findings. 

Material and Methods 

Study is undertaken to evaluate diagnostic 

accuracy of FNAC in relation to histopathology in 

bone tumors and to find out sensitivity, specificity 

and diagnostic predictive value of FNAC in Bone 

tumours assuming histopathology as gold 

standard. It was carried out on 117 patients having 

bone lesions admitted in Orthopaedic ward or 

attending outdoor of Orthopaedic department, 

during period of 1 year. FNAC was performed as 

an outdoor procedure following which biopsy was 

sent to the department of pathology,. In fine 

needle aspiration cytology all cytosmears were 

stained with hematoxylin and eosin and May 

Grunwald Giemsa stains. The cytomorphological 

features were then recorded. Subsequently if the 

mass excised or an open biopsy is done , paraffin 

sections were prepared which stain with routine 

hematoxylin and eosin stains and special stain. 

Immunohistochemistry performed when required. 

The results of cytomorpholgy were then correlated 

with histopathology. 

Results 

Out of 117 cases, satisfactory aspiration was 

obtained in 100 cases and  17 cases were 

unsatisfactory. Out of these 100 cytosmears 7 

cases were misdiagnosed on cytology. The 

diagnosis was consistent with histopathology in 93 

cases . Benign tumors (59%) occur more 

commonly than malignant tumors (41%). Most 

common benign tumor was GCT (32.47%) .Among 

malignant bone tumors, Osteosarcoma was the 

most commonly occurring tumor (15%). Most 

commonly occurring in 2
nd

 and 3
rd

 decade of life . 

100 cases could be correlated and 93% correlation 

was obtained. Whereas sensitivity, specificity, 

positive predictive value and negative predictive 

value were 93.4%, 92.5%,91.4% and 94.3% 

respectively

. 

 

TABLE – 1 Cyto-Histological Correlation In Bone Forming Tumors 

Name of tumor 

(n=19) 

No. of 

cases 

Cytology 
Histo-

pathology 

Number of 

cases 

Correlated Diagnostic Mis- diagnosed Unsatisfactory 

Osteoma 3 - - 3 3 - 

Osteoblastoma 4 2 1 1 4 2 ( 67%) 

Osteosarcoma 18 14 2 2 18 14(87%) 

Total 25 16 3 6 25 16(84%) 

. 

Out of 25 cases of bone forming tumor, 3 cases of 

osteoma were unsatisfactory in cytology for 

evaluation, they were diagnosed on 

histopathology. 3 cases were misdiagnosed. A 

case of osteoblastoma was misdiagnosed as 

osteosarcoma on cytology. Out of 3 

osteoblastoma, correlation were seen in two cases 

(63.33%). Out of 18 cases of osteosarcoma, 2 

cases were unsatisfactory and 2 cases were mis-

diagnosed as benign lesion. Out of 16 remaining 

cases, 87% cases show cyto-histological 

correlation. 
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TABLE -2 Cyto-Histological Correlation In Cartilage Forming Bone Tumors 

Name of  

tumor 

No. of  

cases 

Cytology 

Histo- 

pathology 

Number  

of cases 

correlated Diagnostic 
Mis- 

diagnosed 
Unsatisfactory 

Chondroma 1 1 - - 1 1 (100%) 

Osteochondroma 15 13 - 2 15 13 (100%) 

Chondroblastoma 1 1 - - 1 1 (100%) 

Chondromyxoid fibroma 1 1 - - 1 1 (100%) 

Chondrosarcoma 4 3 1 - 4 3 (75%) 

Total 22 19 1 2 22 19 (95%) 

 

In our study, out of 22 cases of cartilage forming 

bone tumors, 2 cases of osteochondroma were 

unsatisfactory on cytology, they were diagnosed 

by histopathology. One case of low grade 

chondrosarcoma was misdiagnosed as chondroma 

on cytology. Out of 20 cases, 19 cases could be 

correlated and 95% correlation was obtained.

  

TABLE – 3 Cyto-Histological Correlations In Other Bone Tumors 

Name of tumor 
No. of  

cases 

Cytology 

Histo- 

Patholgy 

Number  

of cases 

Correlated Diagnostic 
Mis- 

Diagnosed 

Unsatis- 

Factory 

Giant cell tumor 38 32 3 3 38 32 (91%) 

Ewing's sarcoma 16 16 - - 16 16 ( 100%) 

Metastatic neoplasm 9 9 - - 9 9 (100%) 

Aneurysmal bone cyst 3 - - 3 3 - 

Non-ossifying fibroma 2 - - 2 2 - 

Fibrous dysplasia 1 - - 1 1 - 

Chordoma 1 1 - - 1 1 (100%) 

Total 70 58 3 9 70 58(95%) 

 

Out of 70 cases of other bone tumors, 3 cases of 

GCT, 3 cases of aneurysmal bone cyst, 2 cases of 

ossifying fibroma and 1 case of fibrous dysplasia 

were unsatisfactory. 3 cases of GCT were 

misdiagnosed as spindle cell sarcoma. Out of 61 

cases, 58 cases could be correlated and 95% 

correlation was obtained. 
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TABLE – 4 Accuracy Of Cytological Diagnosis In Comparison With Histopathological Diagnosis 

S.  

No. 

Name of tumor  

(N=100) 
Histopathological diagnosis 

Cytological 

diagnosis 

% accuracy of  

cytological  

diagnosis 

1 Osteoblastoma 3 2 63% 

2 Osteosarcoma 16 14 87% 

3 Chondroma 1 1 100% 

4 Osteochondroma 13 13 100% 

5 Chondroblastoma 1 1 100% 

6 Chondromyxoid fibroma 1 1 100% 

7 Chondrosarcoma 4 3 75% 

8 Giant cell lesion 35 32 91% 

9 Ewing's sarcoma 16 16 100% 

10 Metastatic neoplasm 9 9 100% 

11 Chordoma 1 1 100% 

 TOTAL 100 93 93% 

 

       
                                 Figure : 1 (A)                                        Figure :1 (B) 

Figure 1 (A) FNA smear : Loose clusters of pleomorphic cells and  multinucleated cells (H&E, 400X) 

(B) Photomicrograph shows malignant osteoid formation by tumor cells (HP, H&E, 100X) - 

Osteosarcoma 
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                         Figure : 2 (A)                                                     Figure : 2 (B) 

Figure : 2 (A) FNA smear : Two cell type – Large cells with abundant cytoplasm and small 

dark cells with scant cytoplasm, Rosette like structure  (H&E, 400X). (B)  Photomicrograph 

shows uniform cell with darkly stained nuclei and very scanty cytoplasm, some of the tumor cells 

arrange around the vessel in pseudorosette fashion  (HP, H&E, 400X) - Ewing's sarcoma 

 

        

                              Figure : 3 (A)                                               Figure : 3 (B) 

Figure : 3 (A) FNA smear : Tissue fragment of cohesive plump spindle or ovoid cells ; multinucleated 

giant cells are located peripherally (H&E, 100X). (B) Photomicrograph show stromal cells and giant 

cells having 20-30 nuclei – (HP, H&E, 400X) -  Giant cell tumor 

 

          
                              Figure : 4 (A)                                                Figure : 4 (B) 

Figure: 4 (A) FNA smear : Benign appearing chondrocytes in the background  

of chondroid ground substance- Benign cartilaginous neoplasm (H&E, 400X).  ( B) Photomicreograph  

shows mature bone trabeculae covered by cartilaginous  cap and normal bone marrow (HP, H&E, 

100X) - - Osteochondroma 
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Discussion 

FNAC is a simple and economical technique that 

can be performed as an outpatient procedure, 

reducing patient hospitalization and lowering the 

overall cost of patient care. Complications are few 

and multiple specimens can be obtained without 

increased morbidity. Differentiation between a 

primary and metastatic lesion can also be made by 

this method . As many malignant primary bone 

tumours have palpable soft tissue extensions, 

which are easily aspirated, we used size 23G 

needles for most of the aspirations. 

In our study, bone tumors were classified in 3 

categories (1) Bone forming bone tumors (25 

cases, 21.36%) (2) Cartilage forming bone tumors 

(22 cases 18.80%) (3) other bone tumors (70 

cases, 59.82%).  

Osteoma were found very frequently (67%) in 4
th 

decade of life. These results were consistent with 

the findings of Frassica FJ et al 1996
5
. 

Osteblastoma are found, in 2
nd

 and 3
rd

 decade of 

life. Among malignant bone tumors, Osteosarcoma 

was the most commonly occurring tumor 

(15.38%)  . Osteosarcomas most commonely 

occur in the knee joint area.  In this study, 

however, it was found that it was more common in 

11-20 year old age group . The axial skeleton was 

not involved in our observation.  FNAC was 

consistent with histopathological diagnosis in 14 

(87%) cases . Out of 18 cases of osteosarcoma, 2 

cases were unsatisfactory and 2 cases were mis-

diagnosed as benign lesion. Out of 16 remaining 

cases, 87% cases show cyto-histological 

correlation. Our results are comparable with 

previous study of Walaas L et al.1990
6
  and Ayala 

AG et al. 1995
7 . 

Most of the cases Ewing's sarcoma were found in 

age 11-20 years (81%) of age group. Roger LF et 

al., 2002 studied 106 cases and revealed that 

Ewing's sarcoma was commonly observed in 

children and adolescent age group 4-15 years
8 . 

Ewing’s sarcoma is the second commonest 

primary malignant tumor found in this study. 

FNAC was consistent with histopathology in 

Ewing’s tumor  in 100% cases 

In our study the most common benign tumor was 

GCT (33%), .38 cases of Giant cell tumors were 

studied, 87% cases were found in 11-30 years of 

age group.  70 % to 80% cases occur between the 

age of 20 and 40 years, ( Enneking et al. 1983 )
9
.  

Correctly diagnosed in 91% of our cases. The 

most helpful cytologic feature was the attachment 

of osteoclasts to a cohesive group of mononuclear 

tumor cells (Merce Jorda M.D et al.2000)
4
. 

Total 15 cases of osteochondroma were studied, 

maximum cases (60%) were found in 11-20 years 

of age group. These tumors were found to occur 

very frequently in 2
nd

 decade of life. The peak 

incidence of age was between 6-16 years (Marco et 

al., 2000)
10

. 2 cases of osteochondroma were 

unsatisfactory on cytology, they were diagnosed 

by histopathology. 

No case of chondrosarcoma was found in age 

below 50 years, 50% cases were found in 6
th

 

decade. Chondrosarcoma is found to occur very 

frequently in 6
th

 and 7
th

 decade. Campannaci M et 

al., 1975 reported that Chondrosarcoma was the 

most frequently diagnosed bone tumors in the 

population older than age 50 years 
11

 .  One case 

of low grade chondrosarcoma was misdiagnosed 

as chondroma on cytology. Out of 20 cases, 19 

cases could be correlated and 95% correlation was 

obtained. Chhabra s et al  2010 performed a 

comparative analysis of fine needle aspiration 

cytology (FNAC) features of chondroid tumors 

and their significance in diagnosis and found that 

FNAC smears interpreted in the light of clinical 

and radiologic findings demonstrated high 

diagnostic accuracy
13

.Differential diagnosis 

between low grade chondrosarcoma and 

chondroma was not possible on the basis of 

cytology alone, and therefore in this situation 

clinical and radiologic correlation was mandatory 

(Chhabra s et al., 2010)
12.

 

Only one case of Chondroblastoma was seen in 

2
nd

 decade of life. These tumors were found to 

occur very frequently in 2
nd

 decade of life. Patient 

age ranged from 3 to 72 years of age, 95% of 

tumors occur in age between 5 and 25 years. Only 

one case was found of chondromyxoid fibroma in 
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3
rd

 decade of life. Previous study describe that 

>80% cases occur in 1
st
 and 2

nd
 decade 9 cases of 

metastatic neoplasm were studied, most of the 

cases were found above the age of 40 years 

(Aaron AD et al., 1998)
13

. Previous studies have 

adequately illustrated the high diagnostic accuracy 

of FNAC of bone in the diagnosis of metastatic 

lesions. (James LP et al.1983, Bommer KK et al., 

1997)
14,15

 . In our series, 100% of metastatic 

neoplasms were correctly diagnosed by FNAC. 

Only 3 cases were found of aneurysmal bone cyst 

in 2
nd

 decade of life. These tumors were found to 

occur very frequently in 2
nd

 decade of life. We 

confronted diagnostic problems, in identifying 

fibrous lesions such as fibrous dysplasia, mainly 

due to sampling errors. The fibrous nature of the 

lesion is considered to be a limiting factor in such 

cases. Two cases of ossifying fibroma were 

observed of which were found in 2
nd

 and 3
rd

 decade 

of life.  Only single case of fibrous dysplasia 

presented and it was found in 3
rd

 decade of life. 

Fibrous dysplasia most commonly occurs in 3
rd

 

decade of life (Frassica et al., 1996)
5
. 

A total of 117 cases of bone tumors were studied, 

after analyzing the data it was revealed that pain 

and swelling were the most common presenting 

symptoms of the bone tumors. In this study 81% 

of the tumors were associated with pain. B Jorn 

Widhe et al. (2002), conducted a study on a group 

of patients and revealed that pain was the initial 

symptom and swelling was the initial sign of these 

tumors 
16

. 

In our study 93% correlation was obtained, 

whereas sensitivity, specificity, positive predictive 

value and negative predictive value were 93.4%, 

92.5%, 91.4% and 94.3% respectively which were 

comparable with study done by Obiageli E Nnodu 

et al., revealed accuracy of specific cytological 

diagnosis was 87.8%.sensitivity and specificity 

were 95% and 94% respectively
17

. Merce Jorda 

M.D. et al.2000 reported 95% accuracy. Seventy-

eight percent of primary bone lesions were 

correctly diagnosed by cytology 
4.

 

 

 

Conclusion 

FNAC of bone can be used as a simple, cost 

effective and reliable diagnostic tool for primary 

diagnosis of bone tumors in consumption with 

clinical and radiological findings. 
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