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in patients with primary Kit exon 11 mutations than in 
those with wild type exon nine mutations, suggesting 
that patients with Kit exon 11 mutations should receive 
regorafenib as first-line treatment. Hypertension, mucositis, 
diarrhea, hand foot skin reactions and asthenia are the 
most common side-effects reported at the recommended 
doses of regorafenib. The majority of patients treated 
with regorafenib for mCRC or GIST have stable disease 
with prolonged progression free survival. Considering the 
great efficacy of regorafenib in advanced CRC and GIST, 
trials to test the efficacy of regorafenib in the adjuvant or 
neoadjuvant setting for patients with high risk of recurrence 
tumors are greatly awaited. Regorafenib belongs to a new 
class of multi targeted compounds that have demonstrated 
a high level of efficacy in mCRC and advanced GIST after 
disease progression or intolerance to imatinib mesylate and 
sunitinib therapy. It also shows promising activity in other 
types of cancer. Adjuvant and neoadjuvant studies settings 
are awaited and the trials exploring the combination of 
regorafenib with other chemotherapeutic agents and other 
targeted therapies.

References

 1. Kerbel R, Folkman J. Clinical translation of angiogenesis inhibitors. Nat 
Rev Cancer 2002;2:727-39.

 2. Willett CG, Boucher Y, di Tomaso E, Duda DG, Munn LL, Tong RT, et al. 
Direct evidence that the VEGF-specific antibody bevacizumab has 
antivascular effects in human rectal cancer. Nat Med 2004;10:145-7.

 3. Ahmad T, Eisen T. Kinase inhibition with BAY 43-9006 in renal cell 
carcinoma. Clin Cancer Res 2004;10:6388-92.

 4. Hurwitz H, Fehrenbacher L, Novotny W, Cartwright T, Hainsworth J, Heim W, 
et al. Bevacizumab plus irinotecan, fluorouracil, and leucovorin for metastatic 
colorectal cancer. N Engl J Med 2004;350:2335-42.

 5. Wilhelm SM, Dumas J, Adnane L, Lynch M, Carter CA, Schütz G, 
et al. Regorafenib (BAY 73-4506): A new oral multikinase inhibitor of 
angiogenic, stromal and oncogenic receptor tyrosine kinases with potent 
preclinical antitumor activity. Int J Cancer 2011;129:245-55.

 6. Wilhelm SM, Carter C, Tang L, Wilkie D, McNabola A, Rong H, et al. BAY 
43-9006 exhibits broad spectrum oral antitumor activity and targets the 
RAF/MEK/ERK pathway and receptor tyrosine kinases involved in tumor 
progression and angiogenesis. Cancer Res 2004;64:7099-109.

 7. Highlights of prescribing information. Available from: http://www.
accessdata.fda.gov/drugsatfda_docs/label/2012/203085lbl.pdf. [Last 
accessed on 2013 Apr 15].

 8. Hedbom S, Steinbild S, Frost A. Phase I study of BAY 73-4506, a 
multikinase inhibitor, administered for 21 days on/7 days off in patients 
with advanced solid tumors. J Clin Oncol 2007;25:3593.

 9. Mross K, Frost A, Steinbild S, Hedbom S, Büchert M, Fasol U, et al. A phase 
I dose-escalation study of regorafenib (BAY 73-4506), an inhibitor of 
oncogenic, angiogenic, and stromal kinases, in patients with advanced 
solid tumors. Clin Cancer Res 2012;18:2658-67.

 10. Shimizu T, Tolcher AW, Patnaik A, Papadopoulos K, Christensen O, 
Lin T, et al. Phase I dose-escalation study of continuously administered 
regorafenib (BAY 73-4506), an inhibitor of oncogenic and angiogenic 
kinases, in patients with advanced solid tumors. J Clin Oncol 
2010;28:3035.

 11. Mross K, Frost A, Steinbild S, Hedbom S, Büchert M, Fasol U, et al. Phase 
I study of BAY 73-4506, an inhibitor of oncogenic and angiogenic kinases, 
in patients with advanced solid tumors: Final results of a dose-escalation 
study. J Clin Oncol 2008;26:2558-67.

 12. Strumberg D, Scheulen ME, Schultheis B, Richly H, Frost A, Büchert M, 
et al. Regorafenib (BAY 73-4506) in advanced colorectal cancer: A phase 
I study. Br J Cancer 2012;106:1722-7.

 13. Christensen O, Buechert M, Fasol U, Jeffers M, Krätzschmar J, Strumberg D, 
et al. Analysis of plasma biomarkers, DCE-MRI, and KRAS mutations in 
patients with advanced colorectal carcinoma (CRC) treated with the 
multikinase inhibitor regorafenib. Ann Oncol 2010; 21 Suppl 8:619.

 14. Schultheis B, Folprecht G, Kuhlmann J, Ehrenberg R, Hacker UT, Köhne CH, 
et al. Phase I study of regorafenib sequentially administered with either 
FOLFOX or FOLFIRI in patients with first-/second line colorectal cancer. 
J Clin Oncol 2011;29:3585.

 15. Grothey A, Sobrero AF, Siena S, Lenz HJ, Falcone A, Ychou M, et al. 
Results of a phase III randomized, double-blind, placebo-controlled, 
multicenter trial (CORRECT) of regorafenib plus best supportive care 
versus placebo plus BSC in patients with metastatic colorectal cancer 
who have progressed after standard therapies. J Clin Oncol 2012;30:385.

 16. Kang HJ, Koh KH, Yang E, You KT, Kim HJ, Paik YK, et al. Differentially 
expressed proteins in gastrointestinal stromal tumors with KIT and 
PDGFRA mutations. Proteomics 2006;6:1151-7.

 17. Medeiros F, Corless CL, Duensing A, Hornick JL, Oliveira AM, Heinrich MC, 
et al. KIT-negative gastrointestinal stromal tumors: Proof of concept and 
therapeutic implications. Am J Surg Pathol 2004;28:889-94.

 18. Miettinen M, Sobin LH, Sarlomo-Rikala M. Immunohistochemical 
spectrum of GISTs at different sites and their differential diagnosis with 
a reference to CD117 (KIT). Mod Pathol 2000;13:1134-42.

 19. Rajendra R, Pollack SM, Jones RL. Management of gastrointestinal stromal 
tumors. Future Oncol 2013;9:193-206.

 20. Melichar B, Voboril Z, Nozicka J, Ryska A, Urminská H, Vanecek T, et al. 
Pathological complete response in advanced gastrointestinal stromal 
tumor after imatinib therapy. Intern Med 2005;44:1163-8.

 21. George S, von Mehren M, Heinrich MC, Wang Q, Corless CL, Butrynski JE, 
et al. A multicenter phase II study of regorafenib in patients with advanced 
gastrointestinal stromal tumor after therapy with imatinib and sunitinib. 
J Clin Oncol 2011;29:10007.

 22. Demetri GD, Reichardt P, Kang YK, Blay JY, Rutkowski P, Gelderblom H, 
et al. Efficacy and safety of regorafenib for advanced gastrointestinal 
stromal tumours after failure of imatinib and sunitinib (GRID): An 
international, multicentre, randomised, placebo-controlled, phase 3 trial. 
Lancet 2013;381:295-302.

 23. NCT01289821. First line treatment of metastatic colorectal cancer with 
mFOLFOx6 in combination with regorafenib. Available from: http://
clinicaltrials.gov 2011. [Last accessed on 2013 Apr 15].

 24. NCT01298570. Multi-center, randomized, placebo-controlled phase II study 
of regorafenib in combination with FOLFIRI versus placebo with FOLFIRI as 
second-line therapy in patients with metastatic colorectal cancer. Available 
from: http://clinicaltrails.gov.in. [Last accessed on 2013 Apr 15].

 25. Eisen T, Joensuu H, Nathan P, Harper P, Wojtukiewicz M, Nicholson S, 
et al. Phase II study of BAY 73-4506, a multikinase inhibitor, in previously 
untreated patients with metastatic or unresectable renal cell cancer. J Clin 
Oncol 2009;27:5033.

Letter to the Editor

Primary chondrosarcoma in the young

Sir,
Chondrosarcoma (CS) is primarily a tumor of adulthood, 
presenting most often in patients who are in the third to 
seventh decade of life. Its occurrence in children is rare. 
Although several studies describe the clinicopathologic 

features and behavior of chondrosarcoma in general, only 
a few reports specifically discuss chondrosarcoma occurring 
in patients less than 20 years of age.[1] The most frequent 
sites of involvement in children are appendicular skeleton, 
humerus, pelvic bones followed in frequency by femur and 
tibia.[1,2] We present a case of chondrosarcoma of tibia in an 
18-year-old female.
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Patient presented with painful swelling over proximal 
aspect of left leg since 2 years. There was sudden increase 
in size of the swelling since 6 months. No history of 
predisposing hereditary conditions to chondrosarcoma like 
Ollier’s disease, Maffucci syndrome, multiple hereditary 
exostosis. No history of radiation or chemotherapy. On 
local examination, there was a diffuse, firm to hard swelling 
measuring 20 cm × 20 cm over proximal one-third of left 
leg extending to middle one-third. Alkaline phosphatase 
and acid phosphatase was elevated. Radiograph of left 
tibia showed large soft tissue mass containing speckled 
calcifications. CT scan showed lytic lesion arising from the 
tibia with disruption of the cortex and an extensive soft 
tissue mass containing calcification. Multiple aspirations 
yielded blood and blood elements with foci of myxoid 
areas, aspiration cytology was inconclusive. Left above knee 
amputation was done.

On gross examination, there was swelling in the upper 
end of the tibia measuring 18 × 17 cm. Cut section 

showed large exophytic grey-white tumor with foci of 
myxoid change measuring 16 × 15 cm, extending in 
to adjacent soft tissue, joint space, and lower end of 
femur [Figure 1]. Soft tissue resected margin appeared 
free from tumor. Microscopy showed lobules of neoplastic 
cartilage with hypercellularity, nuclear pleomorphism, few 
with intranuclear grooves, and prominent nucleoli. These 
lobules were separated by cellular spindle cell stroma 
showing moderate degree of pleomorphism [Figure 2]. 
Also, an extensive focus of calcification was noted. 
Histological diagnosis of chondrosarcoma grade 2 was 
made. The patient had an event-free post-operative 
course, and there was no evidence of local recurrence or 
metastasis.

In one study, it was seen that chondrosarcoma affecting 
young individuals is, in general, a more ominous 
tumor as compared with adults and is relatively more 
high-grade.[1] However, in another study, it was proved 
that tumors were low-grade, and prognosis in childhood 
chondrosarcoma is no different from that in adult 
chondrosarcoma.[2]

For low grade CS’s, prognosis is excellent after an 
adequate excision, with very low rates of recurrence 
or spread.[3] In a review of 70 young patients with 
low-grade CS of the appendicular skeleton, only 3 
presented with metastasis. Radiation therapy and 
chemotherapy should be reserved for recurrences or distant 
metastasis.[4]
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Figure 2: Microphotograph showing lobules of neoplastic cartilage 
separated by cellular spindle cell stroma (H and E, x100)

Figure 1: Gross photograph showing large exophytic grey white tumor in 
tibia extending in to adjacent soft tissues
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