
Abstract. Despite great improvements in the management of
metastatic clear cell renal carcinoma, complete responses with
antiangiogenic therapies are infrequent and complete
pathological responses remain anecdotal. We report the
complete pathological response of a solitary bone metastasis
from a clear cell renal carcinoma after sequential treatment
with sunitinib and radiotherapy. In February 2009, a female
patient was diagnosed with clear cell renal carcinoma of the
left kidney, bearing only one metastatic site localized in the
proximal extremity of the left tibia. Radical nephrectomy was
performed at first. Thereafter, sunitinib was administered at
standard dose level for four weeks followed by two weeks free
at each cycle. The patient underwent palliative radiotherapy
between the fifth and the sixth cycle. Due to stable status, a
radical surgery of the left knee was then performed and
pathological analysis concluded a complete response. This
case highlights potential synergy between sunitinib and
radiation therapy in clear cell renal carcinoma.

Antiangiogenic targeted therapies have demonstrated
significant survival improvement in metastatic clear cell
renal cell carcinoma (RCC) compared to interferon (1-5).
Sunitinib and other tyrosine kinase inhibitors (TKIs), such
as pazopanib, axitinib and sorafenib, lead to an overall
response rate from 10 to 47% as assessed with RECIST
criteria (1, 3-9). Nevertheless, complete responses are
infrequent with these new therapeutic agents; near 3% even

if RECIST criteria are not always predictive of TKI efficacy.
Mammalian Target of Rapamycin (m-TOR) inhibitors, such
as temsirolimus, as first-line therapy, or everolimus as
second- or third-line therapy, have demonstrated few
objective responses but an interesting tumor stabilization rate
(2, 10). According to RECIST criteria, some data suggested
that primary renal tumors did not respond as well as their
corresponding metastatic locations, with objective responses
ranging from 0 to 23% (11-15).

Standard radiation therapy alone cannot induce a complete
response in a metastatic site due to the intrinsic resistance of
RCC and toxicity-limiting doses used. A possible sensitizing
effect of sunitinib to radiation has been mentioned in several
studies (16, 17). A synergic association between radiotherapy
and sorafenib or mTOR inhibitors was also suggested (18, 19).

Here, we report a case of complete pathological response
in a solitary bone metastasis after sequential therapy with
sunitinib followed by radiation therapy, highlighting a
potential synergy between these two treatments. Informed
consent was obtained from the patient.

Case Report

A 60-year-old woman was admitted to our center (La
Conception Hospital, Marseilles, France) in February 2009
for investigation of pain of the left knee, existing since
December 2008. She had a history of hypercholesterolemia
equilibrated under Atorvastatine at 20 mg once a day, and
was known to have iodine allergy.

A computed tomography (CT) scan and magnetic
resonance imaging (MRI) of the left knee were performed.
MRI showed an osteolytic lesion of the left tibial plateau
(33×25×27 mm) with T1 hypersignal and enhancement after
gadolinium contrast agent injection (Figure 1a and 2a). The
patient underwent a bone biopsy in March 2009. The
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pathological analysis concluded the mass was a bone
metastasis from clear cell renal carcinoma. 

A staging evaluation was then performed consisting of
abdominal MRI, CT scan of the brain, chest, abdomen and
pelvis, and bone scan. The evaluation showed a primary tumor
(60×60 mm) of the left kidney with extension to the renal vein
and inferior vena cava (Figure 3). No other distant lesion was
identified by CT scan, MRI or bone scan, except the bone
metastasis localized in the proximal extremity of left tibia. 

The patient underwent left radical nephrectomy and
thrombectomy in April 2009. Pathological analysis confirmed
a Fuhrman grade 3 clear cell renal carcinoma, staged
pT3bpN0 according to TNM 2002 classification (20).

According to Memorial Sloan-Kettering Cancer Center
(MSKCC) criteria (21), the patient belonged to intermediate
prognosis group (Table I) and sunitinib was administered at
the standard dose level of 50 mg daily for four weeks every
six weeks in May 2009. After two cycles, the dose was
reduced to 37.5 mg daily for four weeks followed by two
weeks free, due to gastrointestinal toxicities. The patient
received 15 cycles including two early aborted cycles due to
grade III digestive side-effects (diarrhea and vomiting).
Moreover, an anti-osteoclastic treatment was added
consisting of zoledronate administered intravenously
monthly. Disease in the patient was restaged every three
cycles by CT scan of chest, abdomen and pelvis and every
six cycles by bone scan. During treatment, no new lesion was
detected and every evaluation concluded in stable disease.

Due to persisting pain of the left knee despite adapted
analgesic treatment, radiotherapy to the bone metastasis was
decided in January 2010. A total dose of 35 Gy was
delivered in 10 fractions during the two weeks free of
sunitinib (between the sixth and seventh cycle) without any
skin, or soft tissue toxicity. After completing radiation
therapy, pain and impotence decreased. CT scan of brain,
chest, abdomen and pelvis, bone scan and MRI of the left
knee were performed in February and June 2010. They only
showed the persistence of the left knee metastatic
localization. From March 2009 to November 2010, the size
of the lesion increased from 33 mm to 44 mm by MRI
evaluation but a large central necrosis had developed, with
persistence of peripheral enhancement (Figure 2b).

Radical surgery of the bone metastatic site was decided in
February 2011. Sunitinib was stopped after the 15th cycle, 32
days before the surgery; a resection of the proximal extremity
of the left tibia was then performed with clear margins (Figure
4). The pathological analysis found no residual tumor cells and
concluded there was a complete pathological response of the
metastatic site. Clinical and radiological follow-up was
decided and sunitinib was definitively stopped.

Ten months after surgery, the patient was still free of
disease, as assessed by bone scan and CT scan of chest,
abdomen and pelvis. 

Discussion

To our knowledge, this is the first description of a complete
pathological response for a bone metastatic site after
sequential therapy with sunitinib followed by radiotherapy
for a metastasis of clear cell renal carcinoma. The metastatic
nature of the bone lesion was pathologically documented
before systemic treatment initiation and staging evaluation
concluded there was a solitary metastasis. The patient is
actually free of recurrence but a longer follow-up is needed.

Complete pathological remission has been previously
described for primary renal clear cell carcinoma after sunitinib
followed by nephrectomy (22). In 2009, Robert et al.
presented the first case of complete histologic response of a
primary renal clear cell carcinoma after six months of
sunitinib (22). Recently, Vaz et al. (23) reported a complete
pathological response of a retroperitoneal metastasis from a
clear cell renal carcinoma after sunitinib therapy. Nevertheless,
at 12 months’ follow-up, the patient experienced disease
relapse and sunitinib was reintroduced.

Interestingly, our case highlights the potential synergy
between radiation therapy and antiangiogenic therapies. Here,
the radiation dose was not standard with an hypofractionated
scheme (3.5 Gy per fraction) instead of a standard fraction of
2 Gy per fraction. Radiation therapy was delivered during the
two weeks free of treatment and systemic treatment with
sunitinib was not delayed.

It remains unclear whether sunitinib alone, radiation
therapy, or both induced the complete response in our
patient. Taussky and Soulieres suggested a synergistic action
between radiation therapy and sunitinib for metastases from
renal cell carcinoma; a single dose of 8 Gy of external beam
radiation was delivered to a metastatic mass by the authors
(17). Staehler et al. reported the efficacy of radiotherapy
combined with sunitinib for clear cell renal carcinoma
metastases in 22 patients, without limiting toxicity (16).

In our case, radiotherapy was delivered to the proximal
extremity of the left tibia and no toxicity was observed.
Nevertheless, toxicities could be greater for deep metastatic
lesions near critical organs such as the bowel, spinal cord and
brain. Consequently, with the same strategy as we used, side-
effects should be closely monitored for other localizations.

These observations underlined the potential of combining
modern techniques of radiation therapy with an
antiangiogenic drug for patients with stable or responsive
metastatic disease.

As suggested by several studies, surgery is probably one
of the most important aspects of a multimodal strategy in
patients with few metastases when a curative attempt is made
and possible. Data from retrospective series showed higher
survival rates with such an aggressive management (24-26).
Nowadays, even if a sequential or concomitant treatment
with sunitinib and radiotherapy is used, surgery should be
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Figure 1. Magnetic resonance imaging (T1) of the left knee before (a) and after (b) sunitinib and radiotherapy.

Figure 2. Axial gadolinium-enhanced T1-weighted magnetic resonance image of the left knee showing global enhancement before sunitinib and
radiotherapy (a) and central necrosis with persistent enhancement after treatment (b).

Table I. Patient characteristics.

Gender Female
Age at diagnosis 60 years
Histology of renal tumor Clear cell carcinoma
Number of metastases 1
Metastasis location Left tibial plateau
Primary tumor location Left kidney
Stage 

T 3b
N 0
M 1

Fuhrman grade III
Memorial Sloan-Kettering Cancer Center classification Intermediate



thereafter proposed whenever possible. Firstly, it is the only
way to treat metastatic sites in selected patients, and
secondly, it could be used to assess the rate of complete
pathological responses in patient treated with sunitinib
followed by radiotherapy.

Another interesting aspect is the discordance between
response as assessed by MRI and CT scan and the
pathological response. The size of the bone lesion was stable
in our case, with a trend towards increase before radical
surgery. Development of necrosis was probably associated
with sunitinib activity. Despite RECIST criteria not being
adapted to evaluate the response for bone metastatic
localization, our observation highlights the issues of criteria
using size to evaluate the responsiveness of cancer treated
with antiangiogenic therapy. Moreover in our case, after
sunitinib and radiotherapy, MRI evaluation of the secondary
bone lesion suggested the persistence of viable tumor cells
linked to the persistence of peripheral enhancement after
gadolinium contrast agent injection. In contrast, pathological
analysis confirmed the absence of residual tumor cells.

The limitations of results from a case report are known
and we do not suggest that combining radiotherapy and
sunitinib should be extensively proposed to patients treated
for metastatic clear cell renal carcinoma. However, it could
be an interesting strategy for patients presented with a few
but unresectable metastases, and stable or responsive disease
under antiangiogenic therapy. This kind of strategy deserves
further study. 

References

1 Escudier B, Pluzanska A, Koralewski P, Ravaud A, Bracarda S,
Szczylik C, Chevreau C, Filipek M, Melichar B, Bajetta E,
Gorbunova V, Bay JO, Bodrogi I, Jagiello-Gruszfeld A and
Moore N: Bevacizumab plus interferon alpha-2a for treatment of
metastatic renal cell carcinoma: a randomised, double-blind
phase III trial. Lancet 370(9605): 2103-2111, 2007. 

2 Hudes G, Carducci M, Tomczak P, Dutcher J, Figlin R, Kapoor
A, Staroslawska E, Sosman J, McDermott D, Bodrogi I,
Kovacevic Z, Lesovoy V, Schmidt-Wolf IG, Barbarash O,
Gokmen E, O’Toole T, Lustgarten S, Moore L and Motzer RJ:
Temsirolimus, interferon alpha, or both for advanced renal-cell
carcinoma. N Engl J Med 356(22): 2271-2281, 2007. 

3 Motzer RJ, Hutson TE, Tomczak P, Michaelson MD, Bukowski
RM, Oudard S, Negrier S, Szczylik C, Pili R, Bjarnason GA,
Garcia-del-Muro X, Sosman JA, Solska E, Wilding G,
Thompson JA, Kim ST, Chen I, Huang X and Figlin RA: Overall
survival and updated results for sunitinib compared with
interferon alpha in patients with metastatic renal cell carcinoma.
J Clin Oncol 27(22): 3584-3590, 2009. 

4 Motzer RJ, Hutson TE, Tomczak P, Michaelson MD, Bukowski
RM, Rixe O, Oudard S, Negrier S, Szczylik C, Kim ST, Chen I,
Bycott PW, Baum CM and Figlin RA: Sunitinib versus
interferon alpha in metastatic renal-cell carcinoma. N Engl J
Med 356(2): 115-124, 2007. 

5 Rini BI, Halabi S, Rosenberg JE, Stadler WM, Vaena DA,
Archer L, Atkins JN, Picus J, Czaykowski P, Dutcher J and
Small EJ: Phase III trial of bevacizumab plus interferon alpha
versus interferon alpha monotherapy in patients with metastatic
renal cell carcinoma: final results of CALGB 90206. J Clin
Oncol 28(13): 2137-2143, 2010. 

ANTICANCER RESEARCH 32: 701-706 (2012)

704

Figure 3. Abdominal magnetic resonance imaging (T2 Fat-Sat), showing
a primary tumor of the left kidney, with left renal vein invasion (arrow).

Figure 4. Standard X-rays of left knee after radical surgery of the solitary
bone metastasis localized in the proximal extremity of the left tibia.



6 Bukowski RM: Axitinib treatment in patients with cytokine-
refractory metastatic renal cell cancer. Curr Oncol Rep 11(2):
81-83, 2009. 

7 Rixe O, Bukowski RM, Michaelson MD, Wilding G, Hudes GR,
Bolte O, Motzer RJ, Bycott P, Liau KF, Freddo J, Trask PC, Kim
S and Rini BI: Axitinib treatment in patients with cytokine-
refractory metastatic renal-cell cancer: a phase II study. Lancet
Oncol 8(11): 975-984, 2007. 

8 Sternberg CN, Davis ID, Mardiak J, Szczylik C, Lee E, Wagstaff
J, Barrios CH, Salman P, Gladkov OA, Kavina A, Zarba JJ, Chen
M, McCann L, Pandite L, Roychowdhury DF and Hawkins RE:
Pazopanib in locally advanced or metastatic renal cell
carcinoma: results of a randomized phase III trial. J Clin Oncol
28(6): 1061-1068, 2010. 

9 Escudier B, Eisen T, Stadler WM, Szczylik C, Oudard S, Siebels
M, Negrier S, Chevreau C, Solska E, Desai AA, Rolland F,
Demkow T, Hutson TE, Gore M, Freeman S, Schwartz B, Shan
M, Simantov R and Bukowski RM: Sorafenib in advanced clear-
cell renal-cell carcinoma. N Engl J Med 356(2): 125-134, 2007. 

10 Motzer RJ, Escudier B, Oudard S, Hutson TE, Porta C, Bracarda
S, Grunwald V, Thompson JA, Figlin RA, Hollaender N,
Urbanowitz G, Berg WJ, Kay A, Lebwohl D and Ravaud A:
Efficacy of everolimus in advanced renal cell carcinoma: a
double-blind, randomised, placebo-controlled phase III trial.
Lancet 372(9637): 449-456, 2008. 

11 Bex A, van der Veldt AA, Blank C, van den Eertwegh AJ, Boven
E, Horenblas S and Haanen J: Neoadjuvant sunitinib for
surgically complex advanced renal cell cancer of doubtful
resectability: initial experience with downsizing to reconsider
cytoreductive surgery. World J Urol 27(4): 533-539, 2009. 

12 Harshman LC, Yu RJ, Allen GI, Srinivas S, Gill HS and Chung
BI: Surgical outcomes and complications associated with
presurgical tyrosine kinase inhibition for advanced renal cell
carcinoma (RCC). Urol Oncol: 2011. 

13 Hellenthal NJ, Underwood W, Penetrante R, Litwin A, Zhang S,
Wilding GE, Teh BT and Kim HL: Prospective clinical trial of
preoperative sunitinib in patients with renal cell carcinoma. J
Urol 184(3): 859-864, 2010. 

14 Thomas AA, Rini BI, Lane BR, Garcia J, Dreicer R, Klein EA,
Novick AC and Campbell SC: Response of the primary tumor to
neoadjuvant sunitinib in patients with advanced renal cell
carcinoma. J Urol 181(2): 518-523; discussion 523, 2009. 

15 van der Veldt AA, Meijerink MR, van den Eertwegh AJ, Bex A,
de Gast G, Haanen JB and Boven E: Sunitinib for treatment of
advanced renal cell cancer: primary tumor response. Clin Cancer
Res 14(8): 2431-2436, 2008. 

16 Staehler M, Haseke N, Stadler T, Nuhn P, Roosen A, Stief CG
and Wilkowski R: Feasibility and effects of high-dose
hypofractionated radiation therapy and simultaneous multi-
kinase inhibition with sunitinib in progressive metastatic renal
cell cancer. Urol Oncol, Epub 2010. PMID 20813555.

17 Taussky D and Soulieres D: Hypofractionated radiotherapy with
concomitant sunitinib - is there a radiosensitizing effect? Can J
Urol 16(2): 4599-4600, 2009. 

18 Kasibhatla M, Steinberg P, Meyer J, Ernstoff MS and George
DJ: Radiation therapy and sorafenib: clinical data and rationale
for the combination in metastatic renal cell carcinoma. Clin
Genitourin Cancer 5(4): 291-294, 2007. 

19 Kirova YM, Servois V, Chargari C, Amessis M, Zerbib M and
Beuzeboc P: Further developments for improving response and
tolerance to irradiation for advanced renal cancer: concurrent
(mTOR) inhibitor RAD001 and helical tomotherapy. Invest New
Drugs, Epub 2010. PMID 21153752.

20 Ficarra V, Schips L, Guille F, Li G, De La Taille A, Prayer
Galetti T, Cindolo L, Novara G, Zigeuner RE, Bratti E, Tostain
J, Altieri V, Abbou CC, Artibani W and Patard JJ:
Multiinstitutional European validation of the 2002 TNM staging
system in conventional and papillary localized renal cell
carcinoma. Cancer 104(5): 968-974, 2005. 

21 Motzer RJ, Mazumdar M, Bacik J, Berg W, Amsterdam A and
Ferrara J: Survival and prognostic stratification of 670 patients with
advanced renal cell carcinoma. J Clin Oncol 17(8): 2530-2540, 1999. 

22 Robert G, Gabbay G, Bram R, Wallerand H, Deminiere C,
Cornelis F, Bernhard JC, Ravaud A and Ballanger P: Case study
of the month. Complete histologic remission after sunitinib
neoadjuvant therapy in T3b renal cell carcinoma. Eur Urol 55(6):
1477-1480, 2009. 

23 Vaz MA, Pachon V, Grande E, Ferreiro R and Carrato A: Complete
response to sunitinib in a patient with relapsed irresectable renal
cell carcinoma. Anticancer Drugs 22(8): 817-821, 2011. 

24 Breau RH and Blute ML: Surgery for renal cell carcinoma
metastases. Curr Opin Urol 20(5): 375-381, 2010. 

25 Russo P: Multi-modal treatment for metastatic renal cancer: the
role of surgery. World J Urol 28(3): 295-301, 2010. 

26 Russo P and O’Brien MF: Surgical intervention in patients with
metastatic renal cancer: metastasectomy and cytoreductive
nephrectomy. Urol Clin North Am 35(4): 679-686; 2008. 

Received November 29, 2011
Revised December 19, 2011

Accepted December 21, 2011

Venton et al: pCR after Sunitinib and Radiotherapy for Metastatic Clear Cell Renal Carcinoma

705


