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Abstract  

Background: Enchondroma is the most frequent bone tumor of the hand, but chondrosarcoma is rare at this 
location. There is a high possibility of correct diagnosis of enchondroma and differentiating from its malignant 
counterpart by precise clinical and radiologic assessment without biopsy, a subject of debate in the literature. At 
the present study we substantially investigate this problem, in our patients. 

Methods: Case records, radiographs, and histology of 52 solitary enchondroma patients who underwent oper-
ation in our hospital between 1998 and 2010, were reviewed. Special attention paid to pre and post –op diagno-
ses, and compared with each other. 

Results: Eighty-six percent of our patients were between the second to fourth decades of life, with a slight 
female predominance. In all, the primary diagnosis of enchondroma according to clinical presentation and radi-
ographic appearance, supported by intraoperative gross appearance of tumor, and confirmed histologically by 
permanent section analysis. There was no mismatch between radiologic and histologic diagnosis. 

Conclusion: we concluded that correct diagnosis of enchondroma is almost always possible by precise clini-
cal and radiographic assessment with no need for histologic confirmation before definitive treatment.  
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Introduction 
Enchondroma, a benign cartilaginous le-

sion, is the most frequent primary bone tumor 
of the hand. Contrary to this, chondrosarcoma 
its malignant equivalent, is rare at this loca-
tion [1,2].  

Because of the relative similarities and 
ambiguity in clinical course, radiologic fea-
tures, and microscopic appearance of these 
two entities, incisional biopsy in the shape of 
frozen section and if not responding, perma-

nent section was recommended in the literature, 
before definitive treatment of enchondromas [1, 
3-6]. 

Enchondroma of the hand, most common 
in second to fourth decades, show increased 
cellularity  and nuclear atypia in comparison 
to other sites, but has a good radiographic 
appearance including central lucent lesion 
with symmetric cortical expansion, and 
without any cortical destruction or soft tissue 
extension [1,3-5]. In comparison to this, 
hand chondrosarcoma commonly seen in 
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Fig. 1. Enchondroma of proximal phalanx of fifth finger. (A) Radiographic appearance of tumor (B) 8 months 

after curettage and bone grafting. 

 

fourth to sixth decades, has high histologic 
grade, apparent cortical destruction, and soft 
tissue extension [1,2,7-9]. It's proved that 
chondrosarcoma of the hand is a locally ag-
gressive lesion which in contrast to other 
anatomic sites, rarely metastasizes, and ex-
cellent local control may achieved after re-
currence by reoperation [1,7,8,10]. Recently 
there is a tendency toward more conserva-
tive intralesional procedures including curet-
tage (similar to enchondroma) for the treat-
ment of chondrosarcomas [7]. 

By considering these, the necessity of in-
cisional biopsy before definitive treatment of 
enchondromas is questionable, but there is 
no published data about this. Therefore we 
studied this objective in our patients for fur-
ther information and reasonable data. 

 
Methods  
Fifty–two patients with solitary 

enchondroma of hand were operated at our 
hospital between 1998 and 2010. The case 
notes, radiographs, and histology of all pa-
tients were reviewed. The diagnosis of all 
cases were initially based on characteristic 
radiographic features (Fig.1-A) including  
well defined central lytic lesion with sym-
metrical cortical expansion, lobulation and 
occasionally calcification  [1,3,4], supported 
by intraoperative findings and gross appear-
ance of white to blue lobulated cartilaginous 
lesion [4], and finally confirmed histologi-
cally by permanent section analysis (Fig.2). 
All patients underwent curettage and 

autogenous iliac bone grafting primarily as 
definitive treatment (Fig.1-B) without in-
traoperative frozen section, and histologic 
examination was done after operation.  Clin-
ical data were collected for all cases with 
great details. Special attention paid to pre – 
op radiologic and post –op histologic diag-
nosis. 

We used SPSS version 15.0 (SPSS Inc. 
Chicago, IL) for statistical analysis. Mean 
[standard deviation (SD)] and frequency 
percentages were used for quantitative and 
qualitative variables, respectively. 

 
Results  
The patients included 28 women and 24 

men, with the age range of 12 to 48 years 
(mean, 28.7 years, SD=7.6), 86 percent of 
them were in the second to fourth decades of 
life. Enchondromas presented as localized 
swelling in 27 (52%), pathologic fracture in 
23 (44%), and were diagnosed incidentally 
in plain X- rays in 2 (4%) of our patients. 
Among these, 27 lesions (52%) occurred in 
proximal phalanges, 11 (21%) in metacar-
pals, 10 (19%) in middle phalanges, and 
4(8%) in distal phalanges.  

Noteworthy, in all patients the primary di-
agnosis of enchondroma according to radio-
graphic appearance, was matched with in-
traoperative findings and gross appearance 
of tumor, and finally confirmed by histologic 
examination in all of them. 
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Fig. 2. Histologic appearance of tumor depicted in 

figure1. 

Discussion  
Enchondroma usually occurs between the 

second and fourth decades of life 
[1,2,11,12]. This reemphasized in our study, 
but our patients were younger than depicted 
in the literature (the mean age of 28.7 years 
at the present study in comparison to 35.4 
years in Takigawa's series [11]). According 
to Takigawa [11] and Noble et al [12] 
enchondroma is most common in males. 
Athanasian [3] and Greenspan et al [5] be-
lieve that there is no sex predilection. Unni 
[2] demonstrated a slight female predomi-
nance, similar to our study.  

The distribution of tumors in decreasing 
of frequency between proximal phalanx, 
metacarpals, middle phalanx, and distal 
phalanx in the present study, is similar to 
many other reports including Takigawa [11], 
Noble et al [12] and O'Connor et al [1]. The 
presentation of our patients as localized 
swelling (52%), pathologic fracture (44%), 
and incidental finding (4%) were similar as 
described in the literature [1,3,5]. 

It is mentioned that the vast majority of 
enchondromas can be diagnosed by charac-
teristic plain X – ray findings that previously 
described, and cortical destruction and soft 
tissue invasion seen in chondrosarcoma, are 
good differentiating factors [2,3,5,7,8]. 
Based on the results of this study, all of the 
primary radiologic diagnoses were correct, 
and there was no mismatch with histologic 
diagnosis. 

Incisional biopsy, in the shape of frozen 
section or permanent section analysis, rec-
ommended as the first step of surgical treat-
ment of enchondroma in the literature [1,3, 

6]. In contrast, Unni [2] believes that if the 
radiographic findings are in favor of 
enchondroma biopsy is not necessary, but no 
documentation was presented. Our results 
strongly suggested that there is no need for 
biopsy in this setting.  

If we consider the difficulty in differenti-
ating benign and malignant cartilage tumors 
of hand at the microscopic level [1,7,8], in-
traoperative frozen section analysis as rec-
ommended by O'Connor et al [1] will be a 
time consuming , and in the vast majority of 
cases non- responding method. Apparently 
postponing the definitive treatment for per-
manent section analysis [1] was unnecessary 
in almost all situations.  

In brief, by considering the fact that al-
most  all cartilaginous tumors of hand are 
usually thought benign, [4,10], and reempha-
sis on high possibility of correct diagnosis 
according to precise clinical, radiologic and 
intraoperative assessment, difficult patholog-
ic differentiation [1,7,8], the similarity in 
treatment plan [7], little fear of spreading 
and distant metastasis and the chance of 
good local control by re- operation in case of 
hand chondrosarcoma in the rare situations 
of possible  mistake diagnosis [7,8,10]; It is 
revealed that incisional biopsy is not neces-
sary in the course of  diagnosis and  treat-
ment of enchondroma. 

 
Conclusion 
Our results indicated that correct diagnosis 

of enchondroma is almost always possible 
by precise clinical and radiographic assess-
ment and there is no need for histologic con-
firmation before definitive treatment.  
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