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Background. Renal cell carcinoma (RCC) may be metastatic, al-
though solitary sternal metastasis of RCC is a rare medical condition.
Here we report an unusual case of a 63-year-old male with a solitary
sternal metastasis as an initial presentation of clear-cell renal cell car-
cinoma.

Materials and methods. A 63-year-old male presented with
a small sternal mass. Chest computer tomography (CT) and a biopsy
from the sternal tumour were performed. Histopathological examina-
tion revealed the diagnosis of renal clear cell carcinoma metastasis to
the sternal bone. On the basis of a subsequently performed abdominal
CT the patient was confirmed with a suspicion of a left renal lower
pole tumour. Treatment with sunitinib was initiated. Due to the lim-
ited response and a growing sternal mass, the patient was admitted
to the National Cancer Institute after two cycles of sunitinib therapy.
Open left partial nephrectomy was performed followed by the resec-
tion of the sternal metastasis two months later. The chest wall was
reconstructed with polypropylene mesh combined with transversal
rectus abdominis musculocutaneous flap.

Results. The postoperative course after the partial nephrectomy
was uneventful. The postoperative course of metastasectomy com-
plicated with the right pneumothorax which was successfully treated
by insertion of a chest tube. Bleeding from the upper digestive tract
also occurred on the seventh postoperative day but was successfully
controlled by haemostasis with three 20 ml endoscopic injections of
1:10,000 solution of epinephrine. The patient had been followed up af-
ter the surgery for 30 months with biannual chest and abdominal CT
scans that showed neither local nor distant recurrence of the disease.

Conclusions. Radical surgical treatment of a solitary renal clear
cell carcinoma metastasis may offer the best cancer-specific outcomes
and improve the quality of life in some patients.
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INTRODUCTION

Renal cell carcinoma (RCC) is the most common
malignancy of the kidney. Over the last two dec-
ades, the incidence of RCC has increased by about
2% both worldwide and in Europe (1). In 2012,
there were approximately 84,400 new cases of
RCC in Europe (2).

RCC is known for the ability to metastasize by
venous and lymphatic routes. It rarely presents
with a typical triad of symptoms - flank pain, hae-
maturia and a palpable abdominal mass. However,
initially it has an asymptomatic clinical course and
about 25-30% of patients present with metastatic
disease at the time of diagnosis (3, 4). Occasion-
ally the first symptoms might be due to metastatic
lesions. Frequent localizations of RCC metastases
are lungs (50% to 60%) (5), liver (30% to 40%),
and bones (30% to 40%) (6). Common sites of os-
seous metastasis were reported to be in the spine,
femur, humerus, and pelvic bones (7). Atypical
RCC metastatic sites also occur. For example,
isolated metastasis to the sternum is considered
a rare condition (8). In the literature review, only
a few cases of RCC with a solitary sternal metasta-
sis were reported (3, 9-17).

Prognosis of untreated metastasized RCC is
poor. Only 10% of patients presenting with me-
tastases survive for more than five years (18).
Probably the main reason for such a low survival
rate is an insufficient metastasis response to ra-
diation and chemotherapy, although new agents
for targeted therapy have improved the clinical
outcomes for the patients with metastatic RCC
(19). On the recommendations of European So-
ciety for Medical Oncology, systematic treatment
of patients with metastatic RCC (mRCC) differs
according to risk stratification and may be used
as a first- or second-line therapy (20). The list of
treatment options has been extended from cy-
tokines: interleukin-2 and interferon (IFN)-a to
such molecular-targeted therapies as sorafenib, su-
nitinib, temsirolimus, bevacizumab (plus IFN-a),
everolimus, pazopanib, and axitinib. Additional
therapeutic options have led to higher median
overall patient survival (OS) from a baseline of 12
to more than 30 months (21).

Bone metastases may cause significant compli-
cations including pain, spinal cord compression
with or without neurological deficit, pathological

fractures and/or hypercalcaemia. Therefore pa-
tients with metastatic RCC should always be con-
sidered for multimodal therapy, including surgery
of metastatic lesions. In order to achieve local
disease control and improve patient outcomes,
a number of authors recommend surgical man-
agement of skeletal metastases (6, 7). However,
better survival is usually seen in a selected group
of patients who have a better performance status
(ECOG 0), node-negative disease after nephrecto-
my (NO), solitary bone metastasis, and lower his-
tological tumour grade (19, 22).

We report a case when a 63-year-old male was
successfully treated for renal clear cell carcinoma
with a solitary bone metastasis to the sternum.

CASE PRESENTATION

A previously healthy 63-year-old male present-
ed to the department of oncology of a regional
hospital in April 2014. He had a history of ster-
nal pain for a six-month period and a palpa-
ble mass in the chest, without any other patho-
logical signs or symptoms. At presentation, his
ECOG was 0. Blood tests revealed the follow-
ing normal levels of: WBC (3.4 x 10(9)/1), PLT
(155 x 10(9)/1), HB (127 g/1), urea (4.5 mmol/l),
creatinine (42 pmol/l), bilirubin (9.3 umol/l),
CRP (3 mg/l), Na (148 mmol/l), K (4.5 mmol/l).
The urine samples were as follows: SG (1.005),
PRO g/l (neg), KET mmoll/l (neg), LEU/ pl (25),
ERY/ ul (neg), NIT (neg). Computed tomography
(CT) of the chest displayed a soft-tissue mass with
heterogeneous contrast enhancement in the mid-
dle/lower part of the sternum (34 x 42 mm) with
no evidence of lung or lymphatic nodes lesions
(Fig. 1). A percutaneous needle biopsy was per-
formed from the middle part of the sternum and
a pathological examination revealed a possible
ccRCC metastasis. Further research for a primary
tumour was undertaken. Contrast-enhanced CT
of the abdomen was performed in May 2014 and
displayed a heterogeneous (34 x 36 mm) vascu-
larized parenchymal exophytic lesion in the lower
pole of the left kidney (Fig. 2). Targeted therapy
with sunitinib was administrated to the patient at
a dose of 50 mg orally once daily for four weeks,
followed by two weeks oft treatment. However,
due to the significantly increasing size of the ster-
num tumour and no significant response to
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Fig. 1. Computed tomography of the chest in April 2014.
A solid mass tumour in the sternum (arrow)

the treatment he underwent only two cycles of
treatment and in 2014 July was referred to Nation-
al Cancer Institute with an increased local volume
of the middle part of the sternum and worsening
pain and requiring opioid analgesics. To evaluate
disease progression, CT scans of the chest, ab-
domen, and pelvis were repeatedly performed.
The diameter of the metastasis of the sternum in-
creased to 4.8 mm, but no other distant metasta-
ses were found. To exclude other skeleton metas-
tases, bone scanning was performed and showed

Fig. 2. Computed tomography of the abdomen in May
2014. A solid tumour in the left kidney (verified as clear
cell RCC, arrow)

radionuclide uptake only in the middle/lower part
of the sternal bone body. His vital signs were sta-
ble and there were no abnormalities on physical
examination, blood tests were as following: WBC
(3.92 x 10(9)/1), PLT (158 x 10 (9)/1), HB (129 g/1),
urea (4.8 moll/l), creatinine (45 pmol/l), bilirubin
(9.5 pmol/1), CRP (3.4 mg/l), Na (147.4 mmol/l),
K (4.2 mmol/l), ALT (8 U/l), AST (11 U/1), ALP
(73 U/1), Ca (2.4 mmol/l). A multidisciplinary
team meeting consisting of a urologist, a medical
oncologist, a radiation oncologist, and a thoracic
surgeon recommended two-stage surgery: partial
left nephrectomy followed by resection of the ster-
num metastasis.

Six weeks after the discontinuation of sunitin-
ib, in August 2014, open left partial nephrectomy
was performed. The postoperative clinical course
was uneventful and the patient was discharged
and sent to rehabilitation on the seventh day af-
ter the operation. Pathological examination of
the resected tissue revealed a diagnosis of renal
clear cell carcinoma pT1la, Grade 3. Two months
later, he was admitted to our hospital once again
and a partial resection of the sternal bone body,
xiphoid process, and of the whole tumour tissue
with wide margins were performed. The chest wall
was reconstructed with polypropylene mesh com-
bined with TRAM flap in order to provide chest
wall stability and minimize ventilatory impair-
ment. The operation took 6 hours and 25 min-
utes with a 400 ml surgical blood loss in total. On
the second postoperative day, dyspnea and chest
discomfort occurred. The chest X-ray revealed
a right pneumothorax, which was managed by
inserting a chest tube. Despite the acid suppres-
sion therapy (AST) for the stress ulcer prophylaxis
(SUP) with omeprazole, bleeding from the upper
digestive tract occurred on the 7th postopera-
tive day. Esophagogastroduodenoscopy revealed
bleeding from a small ulcer in the duodenum
which was successfully controlled by initial hae-
mostasis with three 20 ml endoscopic injections
of a 1:10,000 solution of epinephrine. No other
complications developed and the patient was dis-
charged on the fourteenth postoperative day with
the definitive diagnosis of ccRCC pT1laNOM1
G3. Shortly after the last operation he stopped
using painkillers. No subsequent radiotherapy
or systemic immunotherapy was given to this
patient.



Sternal resection of a solitary renal cell carcinoma metastasis: a case report and a literature review

229

RESULTS

After surgery, the patient was followed up for 30
months with biannual chest and abdominal CT
scans (Fig. 3). During the last check-up in April

Fig. 3. Clinical image of the patient. TRAM flap is func-
tioning well

2017, the CT revealed postoperative changes in
the sternal bone and the left kidney, but neither lo-
cal nor distant recurrence of the disease (Fig. 4).

DISCUSSION

Bone metastases are highly vascular and destructive
lesions. They can cause life-threatening bleeding
during surgical treatment and are resistant to other
forms of treatment. Less than 5% of metastatic RCCs

Fig. 4. Computed tomography axial (A) view, bone win-

dow. No recurrence of the disease in the resected area
(arrows). Left kidney resection, coronal (B) view, no lo-
cal recurrence visible (arrow). April 2017

respond to systematic chemotherapy, therefore, no
agent alone should be considered a standard in
the treatment of a metastatic disease (23). Radiation
therapy is sometimes used to relieve the pain associ-
ated with metastasis and is considered as an option
of palliative therapy. Immunotherapy has shown
promising results in treating patients with metastat-
ic RCC, however, the response rate is only 15%. Al-
though new targeted therapy substances have been
introduced into the clinical practice in the past dec-
ade, unfortunately, complete cure occurred in a small
group of the treated patients (24). Surgery could be
considered a first-line therapy in selected patients
in the case of solitary bone metastasis of RCC (12).
Cytoreductive surgery of the primary tumour and
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removal of a solitary metastasis is the treatment of
choice for these patients (25).

Usually patients with osseous metastases of
RCC have an unfavourable prognosis. In some
studies, more than 50% of patients die within
the first year (7, 19, 26). Patients with untreated
metastatic disease have a 5-year survival of 0-18%
(27). The most important thing for a physician
consulting patients with metastatic RCC is to rec-
ommend the most appropriate treatment. The de-
cision should be based on such factors as patient’s
age, morbidities, the site and number of metastases,
a possibility of complete resection, differentiation
grade, and the patient’s wishes (26). For a patient
with expected long-term survival, an aggressive
surgical resection should be considered (7, 19).

The first successful surgical resection of me-
tastasis with nephrectomy in a patient with a soli-
tary pulmonary metastasis of renal cell carcinoma
was performed in 1961. The patient survived for
23 years without recurrence of the disease, and
a more aggressive surgical approach to solitary
RCC metastasis has been favoured since then (22).
Resection of bone metastases together with radi-
cal/partial nephrectomy aims to prevent the de-
velopment of recurrent metastasis, avoid patho-
logical bone fractures, alleviate pain, increase
functional mobility, and prolong patients’ survival
(8, 28). Kozlowski et al. showed that after surgical
resection of a solitary metastatic lesion a two-year
survival was 22% (28). Fottner and his colleagues
retrospectively reviewed 101 patients who under-
went surgical treatment for skeletal metastases of
renal cell carcinoma. A solitary bone metastasis
was diagnosed in 27 patients, 20 patients had mul-
tiple bone metastases, and 54 patients had con-
comitant visceral metastases. The overall 1-year
survival was 58%, 2-year survival was 37%, and
5-year survival was 12%. Patients with a solitary
bone metastasis have a better survival compared
to patients with a multiple metastases. Predictors
of overall survival included age below 65 years,
absence of pathologic fractures, and tumour-free
resection margins (29). Their study proved that
patients with a solitary skeletal metastasis are
good candidates for extended surgery.

Kollender et al. (6) reported 45 patients (56
lesions) with metastatic RCC to bone, who un-
derwent surgical excision of metastatic renal cell
carcinoma. Survival of more than two years after

the surgery was in 22 patients (49%) and more than
three years in 17 patients (38%). The results showed
that surgical excision of the metastasis has a signif-
icant effect on achieving local tumour control, pain
relief, and relative extension of survival.

The first 5-year survivors reported in literature
in 1972 were two elderly males who both under-
went resection of sternal tumour and nephrectomy
(10). Another patient who survived <4.5 years had
a long asymptomatic period after the nephrectomy
followed by radiotherapy and radical anterior chest
wall resection with Marlex mesh reconstruction (11).
The literature reported two cases of radical nephrec-
tomy, sternal tumour resection, and reconstruc-
tion as one-stage procedures. Pyle with colleagues
wrote of their experience performing nephrectomy
and sternal resection/reconstruction with a Prolene
methylmethacrylate sandwich for a 2.2 x 4.5 cm
sternal metastasis of renal cell carcinoma (16). They
also continued with local radiation to the chest wall
together with systemic immunotherapy. Ho-Yin
Ngai et al. (13) used polypropylene mesh and verti-
cal rectus abdominis myocutaneous (VRAM) flap to
repair the chest wall defect, but their patient received
no subsequent radiotherapy or systemic immuno-
therapy after the operation and died 17 months later
after the nephrectomy with development of multiple
lumbar spine metastases. Another author in 2008
(14) reported a 63-year-old male patient, who un-
derwent radical nephrectomy and received pallia-
tive radiotherapy with chemotherapy for a TANOM1
RCC. Lee with colleagues (12) created a chest wall
reconstruction from methylmethacrylate between
two layers of polypropylene mesh for a patient who
previously underwent bilateral nephrectomies. Sim-
ilar to our case, all lesions in the sternum were pain-
less at presentation. Most of the patients were elderly
men who underwent nephrectomy and resection of
the isolated metastasis (only one received radio- and
chemotherapy).

Lin and colleagues (19) performed a retro-
spective review of 295 patients with a total of 368
metastases who underwent surgical procedures of
a solitary metastasis of RCC. The overall one- and
five-year survival rates were 47% and 11%. They
also recognized that the patients who had either
a solitary bone lesion or multiple bone-only me-
tastases had better overall survival rates. A histo-
logical subtype of clear-cell carcinoma was also
related to better survival (Table). These results are
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Table. Case reports of patients with RCC and a solitary sternal metastasis in literature:
Published | Patient age
Authors 8 Treatment, techniques Results
(year) (years), sex
C. E. Yale, 1972 Two elderly Two operations: subtotal sternal resection and Survived for
J. B. Wear (10) males nephrectomy >5 years
Several operations. Nephrectomy followed by radi-
A. S. Estrera M p ) p ) Y wea by ) Died after
1981 44, male otherapy and radical anterior chest wall resection
etal. (11) ] ] ~4.5 years
with Marlex mesh reconstruction
Nephrectomy and sternal resection at the same time  Alive for 6
(reconstruction with Prolene mesh and bilaminate = months after
J. W. Pyle et al. . o
(16) 2005 47, female methylmethacrylate sternal shield). Continuing the oper-
with local radiation to the chest wall and systemic ation, no
immunotherapy further data
Ho-Yin 2007 67 mal Nephrectomy combined with sternal resection (recon-  Died after
, male . .
Ngai et al. (13) struction with the Prolene mesh and VRAM flap) 17 months
Baltic V. (14) 5008 63, male Nephrefctom.y and palliative radio.therap.y, continu- No data
ing with chemotherapy (Vinblastine)
S.Y. Lee et al. Sternal resection and reconstruction with methyl-
2011 62, male No data
(12) methacrylate between two layers of Prolene mesh
Two operations: partial nephrectomy and sternal Alive for 25
Present case 2016 63, male resection (reconstruction with polypropylene mesh  months after

combined with TRAM flap)

the operation

important when choosing the appropriate treat-
ment, especially considering surgical techniques.

CONCLUSIONS

In accordance with other studies, this clinical case
illustrates that aggressive surgery with removal of
the primary tumour along with a metastasecto-
my is a relevant treatment option in patients of
a good general condition with a single RCC me-
tastasis in the sternal bone. In the case of a lack
of response to medical therapy or radiation, these
patients should be considered for surgery to pro-
long the survival and disease-free period. How-
ever, prospective studies are needed before this
can be applied as a standard treatment choice.
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KRUTINKAULIO REZEKCIJA DEL INKSTU
SVIESIU LASTELIU KARCINOMOS
METASTAZES: ATVEJO PRISTATYMAS IR
LITERATUROS APZVALGA

Santrauka

Ivadas. Inksty lasteliy vézys (RCC) gali metastazuoti,
taciau paviené RCC metastazé kritinkaulyje pasitaiko
gana retai. Pristatome nejprasta 63 mety vyro atvejj,
kai inksty $viesiy lasteliy karcinoma pasireiské pirmi-
ne metastaze kratinkaulyje.

Tikslai ir metodai. 63 mety vyrui atsirado naujas
nedidelis darinys kratinkaulyje. Atlikta kratinés lastos
kompiuteriné tomografija (KT) bei darinio biopsija.
Patohistologinio tyrimo atsakymas — inksty $viesiy las-
teliy karcinomos metastazé kratinkaulyje. Remiantis
véliau atliktu pilvo KT tyrimu, pacientui buvo pa-
tvirtintas kairiojo inksto apatinio poliaus navikas.
Pradétas gydymas Sunitinibu. Pacientas j Nacionalinj
vézio institutg pateko po dviejy gydymo Sunitinibu
cikly nesant pakankamo gydymo atsako bei didéjant

navikiniam darinjui kratinkaulyje. Pirmiausiai atlikta
kairiojo inksto rezekcija, o praéjus dviems ménesiams
po $ios operacijos — metastazés rezekcija kratinkauly-
je. Krutinés lgstos sienos rekonstrukcijai naudotas po-
lipropileno tinklelis ir tiesiojo pilvo raumens fragmen-
tas (angl. MS TRAM).

Rezultatai. Pooperacinis laikotarpis po inksto re-
zekcijos buvo sklandus. Pasalinus metastaze pasireiské
pneumotoraksas, kuris sékmingai gydytas drenuojant
pleuros ertme. 7-tg pooperacing parg atsirado kraujavi-
mas vir§utiniame vir§kinamajame trakte, kuris sustab-
dytas trimis 20 ml 1:10 000 epinefrino injekcijomis.
Po operacijos pacientas i$ viso stebétas 30 mén. — jam
buvo atliekamos kontrolinés dviejy pusiy kratinés
lastos rentgenogramos ir pilvo KT - naviko recidyvo
pozymiy nebuvo stebéta nei ankstyvuoju, nei vélesniu
pooperaciniu laikotarpiu.

I$vados. Kai kuriems pacientams radikalus pavie-
nés inksto $viesiy lasteliy karcinomos metastazés chi-
rurginis pasalinimas gali pagerinti jy gyvenimo koky-
be ir specifinj ligai budingg i$gyvenamuma.

Raktazodziai: kratinkaulis, metastazé kauluose,

inksto lasteliy vézys, rezekcija



