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Abstract 
Chondrosarcoma (CS) is a malignant neoplasm of mesenchymal origin characterized by the forma-
tion of cartilaginous matrix by neoplastic cells. It is very variable in presentation, clinical, genetic 
and anatomo-pathological features. CS is more often found in the pelvis and the proximal long bones 
(femur, humerus). Localization to the small bones of the hand is very rare and it represents a di-
agnostic and therapeutic challenge. CSs are malignancies resistant to both radiation and chemo-
therapy [1]. Surgical treatment is the only mean available. As opposed to CSs located elsewhere, CS 
of the hand is characterized by local recurrence and very low metastatic potential. In order to defi-
nitely set a diagnosis of chondrosarcoma in this region, comparison of histological and radiologi-
cal findings is paramount. The principle goal of surgery shall be minimizing functional impairment. 
This provides the rationale for performing curettage, local adjuvant therapy and bone grafting in 
low-grade lesions. 
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1. Introduction 
Chondrosarcoma (CS in the text) is a malignant tumour of mesenchymal origin characterized by the formation 
of cartilaginous matrix by neoplastic cells. It is very variable in presentation, clinical, genetic and anatomo- 
pathological features. It can be both primary and secondary. Several subtypes have been described. CS usually 
presents in the conventional or typical form, i.e., primary and central. 
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In order to establish correct subtypes and grading, histological findings should always be correlated to imag-
ing [2] [3]. 

CS is more often found in the pelvis and the proximal long bones (femur, humerus). Localization to the small 
bones of the hand is very rare and it represents a diagnostic and therapeutic challenge. Most tumours of the 
hands, such as enchondroma, are of benign origin. In this region CSs are the most frequent malignant bone neo-
plasms, and 50% of the described lesions are located in the phalanges [4] [5]. As opposed to CSs located else-
where, CS of the hand is characterized by local recurrence and very low metastatic potential [4] [6]. On these 
bases, a new conservative approach, followed by careful post-operative follow-up, has been proposed [4]. The 
aim of this study was to review the literature on the hand chondrosarcoma with the aim of giving the current 
therapeutic management. 

2. Epidemiology 
Chondrosarcoma is the third most common primary malignancy of the bone after multiple myeloma and os-
teosarcoma; it accounts for 20% of bone primary sarcomas; it affects men more frequently than women (M:F = 
2:1). It is morecommon among older adults. When found in children, prognosis is usually poorer [7]. In our re-
view of literature we found a slight female preponderance in case reports and series regarding CS of the hand, 
whilst the mean age at presentation was similar to that of CS located elsewhere. 

90% of CSs are described as conventional CS (i.e. primary and central); about 90% of these are low to inter-
mediate grade (Grade 1 or 2 according to WHO classification) [8]. 

CS is more often found in the pelvis and the proximal long bones (femur, humerus). Very rare is the localiza-
tion to the small bones of the hands. Nigrisoli et al. [9] and Unni et al. [10] separately reported a total of 1401 
cases of CS, among these only 1.25% affected the hands. 

Despite this, CS is the most common primary malignant bone neoplasm in the hand [11], and 50% of the de-
scribed lesions are found in the phalanges [4] [5]. 

3. Materials and Methods 
The following electronic databases have been searched: The Cochrane Central Library (CENTRAL), MEDLINE/ 
Pubmed (from 1958 to February 2014), and EMBASE/Ovid. The search strategies for the different electronic 
databases (using a combination of controlled vocabulary and text word terms) were: Chondrosarcoma OR 
Chondrosarcomas OR CHS OR CS OR Chondrogenic sarcoma OR Chondrogenic Sarcomas OR Cartilage neo-
plasms OR Cartilage Sarcoma OR Cartilage Sarcomas; Hand OR Finger OR Metacarpal OR Digit OR Phalanx 
OR small bones. 

We found 81 case reports and review articles, 15 of which were excluded because they were not written in 
English, Italian, Spanish or French. Our bibliography only includes the articles we found most useful. 

4. Anatomopathology 
Cs shows 5 histological distinctive features: 1) Production of malignant cartilage, 2) Medullary cavity infiltra-
tion, 3) Osseous trabeculae entrapment, 4) Haversian systems infiltration, 5) Normal bone destruction. In spite 
of these, it is very difficult to distinguish enchondroma from chondrosarcoma, since the former shows several of 
these features, especially when located in the hands. 

According to the localization in the bone segment, CS can be described as “central” when it originates form 
the medullary cavity, “peripheral” and “periosteal or iuxtacortical” when it grows from the bone surface. The 
first is nearly always primary and is the most common type of CS; the second is more rare and generally derives 
from degeneration of pre-existing tumours such as osteochondromas [12]. 

CSs usually present in the conventional or typical form, i.e. primary and central. CS variants are rare: Dedif-
ferentiated CS, deriving from the transformation of a low-grade CS into a high-grade CS, generally acquires 
histological features of other mesenchymal sarcomas and forms areas of non-collagen-producing cells; Mesen-
chymal CS, a very aggressive variant characterized by highly cellular solid areas, populated by primitive mes-
enchymal cells; Clear cell CS, a low-grade lesion in which the clear cell appearance is due to the consistent 
amount of intracellular glycogen; Myxoid CS, characterized by myxoid matrix, slow-growing and high incidence 
of local recurrence. 

Chondrosarcomas are a challenge to the pathologist, since benign and low-grade malignant chondrogenic le-
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sions often show overlapping features. 
Due to the ambiguous behaviour of CSs, the World Health Organization (WHO) proposed a grading system 

divided in 4 grades (borderline, low, intermediate and high grade) based on the work of Evans et al. [13]. The 
authors consider 7 variables that have been shown to correlate with patients’ prognosis: 1) Cellularity, 2) Size of 
nuclei, 3) Nuclear hyperchromasia, 4) Bi- or Tri-Nucleation, 5) Nuclear and cellular polymorphisms, 6) Mitoses, 
7) Presence of Myxoid matrix.  

Grade 0.5—Borderline: cannot be differentiated histologically from an enchondroma, but shows a more ag-
gressive radiological aspect. 

Grade 1—Low: with respect to enchondroma it shows slightly higher cellularity, hyperchromasia and in-
creased size of nuclei. No polymorphisms, no myxoid matrix, rare mitoses. 

Grade 2—Intermediate: higher cellularity, size of nuclei, hyperchromasia, polymorphisms, bi-nucleations and 
number of mitoses, focally present myxoid matrix. 

Grade 3—High: as the previous, with diffused myxoid matrix and increased number of mitoses [2] (Figure 1). 
Recent studies have investigated the use of VEGF as a marker capable to help the pathologist in distinguishing 
between low- and high-grade lesions. Other markers, such as PDGF, TGF b 2, Ki-67, or p53 have been corre-
lated to tumour aggressiveness but not to tumour grading. 

It is known that switchingtoneo-angiogenesisis amain factor in malignant tumour growth, and this has been 
observed for chondrogenic tumours as well [14] Radial growthover 3mm3 requires neovascularisation [15]. Fal-
cone et al. demonstrated the presence of a correlation between VEGF expression and tumour grading: VEGF 
was found predominantly in high-grade malignancies. This new evidences could help to correctly identify low- 
and high-grade lesions and lead the therapeutic approach. 

5. Clinical Presentation and Diagnosis 
The main symptom is progressive swelling, generallyassociated with pain [16] (Figure 2(a)). Many patients 
have symptoms for several years before being visited by a surgeon. Because of the relative indolence and fre-
quent misdiagnosis of these tumours, Gohla et al. [17] reported that the length of time between the first symp-
toms and the first surgery ranged from 2 months to 30 years. 

The main differential diagnosis is enchondroma; other possibilities are: ganglion, bursa, gout, rheumatoid ar-
thritis, cyst, onychomatricoma and chondromyxoid fibroma (very rare in the hands) [16]. From a clinical point 
of view enchondroma could be easily distinguished from CS because the former rarely causes pain or swelling, 
except in case of fractures. 

 

 
Figure 1. High-grade chondrosarcoma of the III digit, infiltrating the II digit 
and the soft tissues of the right hand. Cartilaginous (black arrow), myxoid (ar-
rowhead) and necrotic (white arrow) areas can be seen. 
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Figure 2. (a) High-grade chondrosarcoma of the III digi. At the clinical exami-
nation (Figure N a.) it presented as a huge. ulcerated soft tissue mass; it was 7 
cm in diameter, fixed to superficial and deep llayers and painful. (b) At the pre- 
operative roentgenograms the cortex of the proximal phlanx of the III digit was 
disrupted (arrowhead); several calcificaltions were present in the soft-tissue 
mass (black arrow), and some areas of osteolysis could be seen in the II digit 
(white arrow). 

 
Even though we know that there is an increased risk of developing CS in multiple enchondromatosis, this 

seldom occurs in the hands [18]. We found reports including CSs arising in patients with Ollier’s disease [3] and 
Maffucci’s Syndrome [19] affecting the hands: the former being multiple enchondromatosis generally with uni-
lateral predominance, the lattermultiple enchondromatosis associated with multiple haemangiomas.  

Careful attention must be paid to patients with chondrogenic lesions which are painful or active after growth 
plates closure. 

6. Radiological Diagnosis 
Conventional radiograms provide very useful information about morphology, intra-lesional calcifications (pop- 
corn-like pattern, arch-ring pattern), cortical erosion and periosteal reaction, when present [20] [21] (Figure 
2(b)). Bone scan didn’t prove itself necessary, even though it may detect calcifications, periosteal reaction or 
pathologic fractures when they are not demonstrated by other techniques. MRI imaging is of fundamental im-
portance since, in contrast to CT imaging, it allows detection of the borders between pathologic and normal bone, 
intramedullary extension, extra-osseous extension within soft-tissues or nearby articulations, dislocation of 
neuro-vascular bundles [22] [23], CT scan is otherwise the best technique to detect cortical erosion [24]. 

In the series of the Mayo Clinic, reporting 111 chondrosarcomas of small tubular bones, endosteal erosion, 
cortical destruction and expansion were present in 90% of cases, associated soft-tissue mass was observed in 80% 
of cases; the lesions were generally poorly marginated (79%); periosteal reaction and cortical thickening were 
rare (14% and 11% of cases respectively) [25]. Similar findings were reported by Cawte T. G. et al. [26]. 

7. Discussion 
Chondrosarcoma of the hands, although rare, represents the most frequent malignancy in this site. It shares many 
histological and radiological features with enchondroma, the most frequent benign tumour of the hand, thus dif-
ferential diagnosis is often difficult. Indeed, it is well accepted that enchondromas, especially when affecting 
small bones, show hypercellularity, some myxoid changes, pleomorphisms and bi-nucleated cells, all of them 
being features used in the diagnosis of CSs. 

In order to definitely set a diagnosis of chondrosarcoma in this region, comparison of histological and radio-
logical findings is paramount. In the series reported by Ogose A. et al. [25] 14 lesions had none of the histologic 
features used to differentiate between CS and enchondroma, but they were diagnosed as CSs grade 1 because of 
their aggressive appearance in radiographs. On the contrary, 2 lesions were compatible with enchondroma on 
radiograms, but were diagnosed as CS grade 1 because of their histological aspect. 

Even though radiology alone does not suffice for diagnosis, cortical destruction, soft-tissue mass and permea-
tive pattern of growth seem to identify correctly CSs [27]. 
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Biopsy represents another crucial problem, since little specimens (above all FNAB samples) have low sensi-
bility in distinguishing between enchondroma and chondrosarcoma [25] [28] [29]. 

In conclusion a diagnosis of CS is justified even when histology is not supportive, if clinical and radiographi-
cal behaviour is suggestive. 

Pain also could be misleading and cannot be used to surely differentiate benign from malignant chondrogenic 
lesions; Takigawa et al. [30] reported that 15.8% of patients with enchondroma of the hands developed pain. 

CSs are malignancies resistant to both radiation and chemotherapy [1]. Surgical treatment is the only mean 
available. Different approaches are used depending on tumour grade [31]. For this reason it is important to cor-
rectly establish the grading of the malignancy. Recent studies have investigated the use of VEGF as a marker 
capable to help the pathologist in distinguishing between low- and high-grade lesions. Other markers have been 
correlated to tumour aggressiveness but not to grading. According to these data, Falcone et al. [32] formulated 
an algorithm for chondrosarcoma treatment. They propose intralesional excision with local adjuvants in VEGF- 
negative cases and wide excision in cases with VEGF positivity. In tumors with PDGF, TGF b 2, Ki-67, or p53 
expression, more aggressive chemotherapeutic agents should be considered. 

In recent years several clinical studies have stressed the peculiar pathologic behaviour of CSs of the hand in 
comparison to chondrosarcomas located elsewhere [4] [5] [33]. 

Bovée et al. [5] reported a series of 35 patients affected by phalangeal CS; only 10 of the 28 patients exam-
ined at follow-up developed local recurrence, and none had metastases. He also reviewed the literature for digi-
tal CS and among 84 patients described until 1999 only 2 reported metastases. The authors conclude that pha-
langeal CS is locally aggressive but has very low metastatic potential. 

Following these observations Mankin et al. [6] postulated that CS of the hand could be a different and more 
benign pathology compared to its appendicular skeleton counterparts. 

Mittermayer et al. [4] reviewed a series of 13 Grade 1 CSs of the hand; the patients were divided into 2 
groups and followed up for a mean of 99.8 months; group 1 (8 cases) underwent curettage and reconstruction 
with cancellous bone; group 2 (5 cases) underwent wide resection. No case of recurrence was observed in the 
second group, and only 1 patient had recurrence after 18 months. No one developed metastases. On this basis the 
authorssuggest intralesional resection by curettage and bone grafting as the preferential treatment for hand CSs. 

Conservative surgery with curettage and bone grafting has been proposed to be effective on recurrence treat-
ment by Exner et al. [34], with no augmented risk for metastases. 

8. Conclusion 
Chondrosarcoma located in the hands is a diagnostic and therapeutic challenge. Distinction between benign and 
malignant lesions is not always easy; the same could be said about low- and high-grade lesions. Bovée et al. [5] 
demonstrated that the WHO grading system is not useful for diagnostic purpose in phalangeal chondrosarcomas. 
Indeed, these neoplasms are believed to have a more benign behaviour compared to CSs located elsewhere: they 
are locally aggressive, but show poor tendency to metastasize. The principle goal of surgery shall be minimizing 
functional impairment. This provides the rationale for performing curettage, local adjuvant therapy and bone 
grafting in low-grade lesions. This treatment has proven itself useful even in the management of local recurrence. 
High-grade lesions should be treated with radical resection. 
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