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16.1
Introduction

Renal cell cancer metastasizes in approximately 33%
of patients (FLANIGAN et al. 2003; Russo 2003) and
recurs locally in about 5% (SCATARIGE et al. 2001a).
Accurate detection of recurrent disease provides key
prognostic information and assists the oncologist
in making treatment decisions involving surgery
or immunotherapy (MOTZER et al. 1996). Common
sites of metastases include the lung, mediastinum,
bones, brain, and liver. Less common sites include
the contralateral kidney, the adrenal gland, pan-
creas, mesentery, and abdominal wall. Several
reports detail the capacity of renal carcinoma to
appear almost anywhere in the body (FLANIGAN
et al. 2003; JANZEN et al. 2003; THRASHER and
PAULSON1993). Morethanoneorganisofteninvolved
in the metastatic process (FLANIGAN et al. 2003).
Metastases may be found at diagnosis or at some
interval after nephrectomy (FLANIGAN et al. 2003;
ITaNo et al. 2000). Indeed, approximately 20-50%
of patients with renal cell carcinoma (RCC) eventu-
ally develop metastatic disease after nephrectomy
(FLANIGAN et al. 2003; ITANO et al. 2000; JANZEN et
al. 2003). A shorter interval between nephrectomy
and the development of metastases is associated
with a poorer prognosis. Patients with metastatic
RCC face a dismal prognosis, with a median sur-
vival time of only 6-12 months and a 2-year sur-
vival rate of 10-20%. Recent advances in biologic
response modifier therapy have given hope to the
small percentage of patients who respond to this
therapy (FLANIGAN et al. 2003), and has rekindled
interest in cytoreductive nephrectomy as an integral
part of the management of these patients (FLANIGAN
and YoNOVER 2001; FLANIGAN et al. 2003).

The purpose of this chapter is to illustrate both
typical and less typical US, CT, and MR imaging
appearances of metastases and local recurrence
from renal cancers. The emphasis is on spiral CT,
which is considered the ideal modality for conduct-
ing postoperative surveillance in patients at risk of
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recurrent or metastatic disease (SCATARIGE et al.
2001a). Of importance for the reader, bone metasta-
ses will be discussed in Chap. 17.

16.2
Clinical Features and Pathophysiology

Metastatic dissemination is unpredictable and
occurs via lymphatic and hematogenous routes
(ScATARIGE et al. 200la). Retrograde collateral
flow via the lumbar veins into the vertebral plexus
of Batson appears to be particularly important in
metastasis to the axial skeleton and the meninges
(ARKLESS 1965), as well as to the head and neck
(Som et al. 1987). Local recurrence is associated with
incomplete resection of the primary tumor, positive
surgical margins, and regional lymph node metas-
tasis (RABINOVITCH et al. 1994).

The most important determinant in predicting
local recurrence or distant metastasis is the surgi-
cal stage of RCC. Large tumors that invade locally
or propagate as venous tumor thrombus have higher
rates of distant metastasis. Other factors that may
influence prognosis include regional lymph node
metastases, a high Fuhrman grade on histopathol-
ogy, and spindled (sarcomatoid) tumor architecture
(CHAE et al. 2005; JANZEN et al. 2003; JOHNSEN and
HELLSTEN 1997; SAIDI et al. 1998).

Distant metastases or local recurrence usually
occur within the first 6 years after surgery (RABINO-
VITCH et al. 1994; SAIDI et al. 1998). Late metastasis
is a distinctive clinical aspect of renal cancer, and
can be observed in as many as 11% of patients sur-
viving 10 years or more after surgery (NEWMARK et
al. 1994). The most frequent sites for late metastases
are lung, pancreas, bone, skeletal muscle, and bowel
(NEWMARK et al. 1994; SAITOH et al. 1982).

Spontaneous regression of metastases from renal
cancer is now well documented. This rare event,
reported in less than 1% of the patients, may effect
one (GUTHBJARTSSON and GISLASON 1995) or mul-
tiple (OMLAND and Fossa 1989) locations, but is
usually not permanent (MiGNON and MESUROLLE
2003). Spontaneous regression of metastases is most
commonly seen following nephrectomy but has been
reported after irradiation of the primary tumor,
embolization with or without nephrectomy (LoxIicH
1997), following infusion of recombinant interleu-
kin-2 (M1zuo et al. 1990), or after radiofrequency
ablation of the primary tumor (SANCHEZ-ORTIZ et
al. 2003). It most commonly involves pulmonary
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metastases followed by skeletal, soft tissue, brain,
and liver metastases (GUTHBJARTSSON and GISLA-
SON, 1995; HAMMAD et al. 2003; OMLAND and Fossa
1989). The mechanism is unknown, but the evidence
seems to favor an immunologic basis (GUTHBJARTS-
soN and GISLASON 1995; OMLAND and Fossa 1989).

Local recurrences and distant metastases are usu-
allyhighlyvascular,like the primary tumor; therefore,
arterial-phase scanning is essential for maximizing
lesion conspicuity. To facilitate detection of vascular
liver metastases, the abdomen and pelvis are scanned
first, from the diaphragm to the symphysis pubis,
during the arterial phase of enhancement. Next, the
chest is imaged from the lung apices through the liver
and remaining kidney. Because these patients, as well
as those with familial renal carcinoma or von Hippel-
Lindau disease, are at increased risk for additional
renal primary carcinomas, the remaining kidney
must be carefully scrutinized on each follow-up CT
(ScATARIGE et al. 2001a). The venous phase is also
important since some metastatic nodules or masses
are difficult, if not impossible, to discern within the
hypervascular cortex at arterial phase, and appear
as hypodense nodules at the venous phase (MIGNON
and MESUROLLE 2003). Retroperitoneal anatomy is
significantly modified after nephrectomy (Fig. 16.1).
Indeed, the small bowel and colon may migrate into
the nephrectomy fossa. For CT scanning, a good oral
opacification of the bowel is mandatory to differenti-
ate nonopacified bowel from local recurrence (Sca-
TARIGE et al. 2001a).

Hypervascular metastases are not specific to
kidney cancer metastases and may be seen in
metastases from thyroid cancer, neuroendocrine
tumors, hepatocarcinoma, and pheochromocytoma
(M1eNON and MESUROLLE 2003).

16.3
Thoracic Metastases

16.3.1
Lung and Endobronchus

The reported incidence of lung metastases ranges
from 3 to 16% (JANZEN et al. 2003). Pulmonary
metastases occur in 29-60% of patients with distant
disease (JANZEN et al. 2003; MoTZER et al. 1996). The
latency period can be as long as 25 years (SHIONO et
al. 2004). Most lung metastases are asymptomatic,
at least early in their history, indicating the use of
chest CT rather than chest radiographs for follow-up
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Fig.16.1a-c. Normal and surgically altered retroperitoneum.
a Normal retroperitoneum. b After right nephrectomy, the
right colon and right hepatic lobe occupy the renal fossa.
Second portion of duodenum and pancreatic head may
assume more posterolateral position. ¢ After left nephrec-
tomy, pancreatic tail assumes a more posterior position,
approaching quadratus lumborum. Spleen shifts posterome-
dially. Caudal to pancreas, proximal jejunum and descending
colon fill left renal fossa. Duo II second portion of duodenum,
QL quadratus lumborum. (Modified from SCATARIGE et al.
2001)

after nephrectomy, because chest CT is more sensi-
tive and more likely to display metastases earlier
(Sa1pr et al. 1998). The lung is the most common
site of single metastases (JoHNSEN and HELLSTEN
1997). Also, patients with lung-only metastases have
better survival rates compared with patients with
metastases at other sites (FLANIGAN and YONOVER
2001; Russo 2003); therefore, an aggressive surgical
approach that aims to remove all neoplastic growth
is believed to benefit these patients (JANZEN et al.
2003; JoHNSEN and HELLSTEN 1997), and repeat
metastasectomiesarewarranted (SHIONO etal.2004).
Incomplete resection of renal carcinoma pulmonary
metastases is associated with a poor prognosis, with
a 5-year survival rate of 22.1% compared with 41.5%
in patients with complete resection (SHIONO et al.
2004). The lung is also the most common site for
spontaneous regression of metastases from renal
cancer (LokicH 1997; Mi1zuo et al. 1990; OMLAND
and Fossa 1989; SANCHEZ-ORTIZ et al. 2003).

Computed tomography is considered the state-
of-the-art technology for assessing pulmonary
involvement (Lim and CARTER 1993). Pulmonary
metastases appear as one or multiple, well-defined,
rounded or oval, solid nodules or masses, of vari-
able size (Fig. 16.2; BADOUAL et al. 2002; CHAE et al.
2005; MigNoN and MESUROLLE 2003). Small nod-
ules may be missed on radiographs (Fig. 16.3; Lim
and CARTER 1993). They are usually bilateral and
peripherally located, predominantly in the inferior
lobes. Numerous pulmonary metastases confined to
one lobe have been reported that were initially con-
fused radiologically with lobar pneumonia (ToYE et
al. 1990). The hypervascularity of renal metastases
to the lung is demonstrated with the large masses
(MiGNoN and MESUROLLE 2003), and may lead to
hemorrhage (SCATARIGE et al. 2001a). Atypical pre-
sentations are the involvement of the interstitial
lymphatics leading to a nonspecific carcinomatous
lymphangitis (Fig. 16.4; SCATARIGE et al. 2001la),
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Fig.16.2a,b. Lung and pleural metastases in a 67-year-old man who underwent nephrectomy for renal cell carcinoma. a Axial
CT scan shows several bilateral rounded and oval pulmonary nodules of different sizes. b Axial contrast-enhanced CT scan of
the chest shows that the pulmonary lesions are enhancing peripherally. It also shows a strongly enhanced left pleural-based
lesion (arrow) associated with left pleural effusion.
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Fig. 16.3a,b. Lung, liver, and spleen metastases in a 66-year-old man who underwent right nephrectomy for renal cell carcinoma.
a Axial CT scan shows bilateral rounded pulmonary nodules of different sizes. The small peripheral nodules (arrows) were not
seen on a conventional radiograph. b Axial contrast-enhanced CT scan of the abdomen shows large lesions in left hepatic lobe

and spleen with peripheral enhancement and central necrosis.

or the coexistence of pulmonary cystic lesions
(Fig. 16.5), micronodules, and recurrent pneumo-
thoraces leading to some confusion with Langerhans
cell histiocytosis (EssaDKI et al. 1998). Solitary pul-
monary nodules are rare and still challenging since
conventional imaging modalities, including radio-
graph, CT, and MR imaging, cannot reveal the exact
nature of the lesion. Histological biopsy is often
required to establish a definite diagnosis and may
detect benign diseases such as hematoma, fibrosis,
hamartoma, calcified nodules (CHANG et al. 2003),
and intrapulmonary lymph node (KoLossEus et al.
1995). 18F-fluoro-2-deoxyglucose positron emission
tomography (FDG-PET) has been shown to be a sen-

sitive, specific, and accurate modality to differenti-
ate radiologically indeterminate solitary pulmonary
lesions in patients with RCC (CHANG et al. 2003).
Endobronchial metastases can be detected
incidentally or on imaging or bronchoscopy in
patients presenting with hemoptysis or atelectasis
(BARTHWAL et al. 2003; MERINE and FISHMAN 1988).

16.3.2
Pleura

Metastases to the pleura are considered exception-
ally rare (GRINIATSOS et al. 2003). Metastases to the
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Fig. 16.4a-d. Pulmonary lymphangitic carcinomatosis and mediastinal lymph node metastases in a 48-year-old man who under-
went nephrectomy for renal cell carcinoma. a Axial CT scan shows right inferior lobe with ill-defined parenchymal consolidation
surrounded by thickened nodular, interlobular septa forming polygonal arcades, indicating an interstitial lymphangitic disease.
There is also a mild enlargement of the right hilar lymph nodes. b Two-month follow-up axial CT scan shows worsening of the
pulmonary consolidation, interstitial disease, and right hilar lymph nodes. ¢, d Axial contrast-enhanced CT scans show enhance-
ment at different intensities of enlarged (c) right lateral tracheal, (d) subcarinal and right hilar (arrows) lymph nodes.

pleura are usually associated with lung metastases
and spread via arteries (OHGOU et al. 1998). Metas-
tases to the pleura without metastases to the lung are
rare. This suggests that the pleural metastases may
also spread via Batson’s venous plexus (OHGOU et al.
1998). Pleural metastases were thoughtnever to occur
without involving other metastatic sites (SAITOH et
al. 1982), but a few exclusively pleural metastases in
RCC have been reported (THORODDSEN et al. 2002).
The prognosis of pleural metastasis is poor and the
majority of patients die within 6 months of diagno-
sis (GRINIATSOS et al. 2003). Spontaneous regression
of pleural metastases has been reported (LokicH
1997; THORODDSEN et al. 2002).

Radiologically, CT is the best modality for the
diagnosis of pleural metastases that may be associ-
ated with pleural-based solid masses and/or malig-
nant effusion (LokIcH 1997). Masses can be solitary
or multiple (Fig. 16.6; GRINIATSOS et al. 2003). When

solitary, the mass may be large and associated, or
not, with pleural effusion (Fig. 16.7; GRINIATSOS et
al.2003). In a case report with several pleural metas-
tases, radiography showed abnormal shadows that
were suspected as malignant mesothelioma. Com-
puted tomography showed several enhanced pleu-
ral nodules (Fig. 16.8) and also hepatic metastases
(OuGoOU et al. 1998).

16.3.3
Heart and Pericardium

The reported incidence of metastases to the heart
and pericardium from RCC is about 4% (CARROLL
et al. 1994). Clinically, they are usually silent
(CARROLL et al. 1994; CHENG 2003), although they
may present with dyspnea and lower-extremity
edema if the right cavities are involved (CARROLL
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Fig.16.5a-d. Mixed nodular and cystic lung metastases in a 67-year-old woman who underwent nephrectomy for renal cell
carcinoma. a Axial CT scan of the upper chest shows a left solid oval pulmonary nodule and a right cystic lung nodule showing
a thin and smooth wall. b Axial CT scan of the lower chest shows several bilateral excavated lung nodules. The left posterior
mass is probably secondary to several confluent nodules. ¢, d Five-month follow-up axial CT scans at the same levels as a and
b show enlargement of both solid and cystic nodular lesions. There are also new solid micronodules (arrowheads) and cystic

nodules (arrows).

et al. 1994; SANTO-ToMmAs et al. 1998), and syncope
or signs of pulmonary vascular congestion if the
left cavities are involved (SaAF1 et al. 2003). In the
majority of cases, RCC invades the inferior vena cava
and extends up the vena cava into the right atrium
(Fig. 16.9; ALLEN et al. 1991). Cardiac metastases
without extension to the vena cava are extremely
rare (CHENG 2003; SAFI et al. 2003). In these very
few cases, the primary tumor metastasizes to the
heart systemically via hematogenous or lymphatic
routes (SAFI et al. 2003).

It is important to differentiate muscular meta-
static lesions to the heart (MAHNKEN and TACKE
2000) with right cardiac cavities involvement from
an inferior vena cava tumoral thrombosis exten-
sion (ALLEN et al. 1991; CARROLL et al. 1994; SANTO-
TomMmas et al. 1998).

Transthoracic, or better transesophageal, echo-
cardiography is an important diagnostic tool for
superior preoperative images of the tumor and its
extensions (ALLEN et al. 1991). In the case of metas-
tases invading the right ventricular myocardium
without caval involvement, echocardiography shows
alarge mass within the right ventricle that spares the
right atrium and inferior vena cava (CARROLL et al.
1994; CHENG 2003; SANTO-ToMAS et al. 1998). Left
ventricular involvement may show the same appear-
ance as right involvement, with a large mobile mass
infiltrating the left ventricle (SaF1 et al. 2003). Dop-
pler may show partial or complete obstruction of the
flow into the heart or within the cavity or outflow
fromthe cavity (CARROLL etal. 1994; SaF1etal. 2003).
Echocardiography, and less importantly CT, remain
the most commonly used diagnostic modalities.
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Fig.16.6a-c. Pleural and breast metastases in a 61-year-old
man who underwent nephrectomy for renal cell carcinoma. a
Axial contrast-enhanced CT scan shows two right pleural-based
enhancing masses (arrows) associated with ipsilateral pleural
effusion. b Axial contrast-enhanced CT scan cephalad to a
shows a well-defined moderately enhancing right breast mass
with central necrosis. ¢ Seven-week follow-up axial contrast-
enhanced CT scan at the same level of b shows that the breast
mass is increasing in size with more obvious cutaneous involve-
ment. The right pleural effusion has also increased in size.

Fig.16.7a,b. Pleural, nodal, and contralateral kidney metastases in a 70-year-old man who underwent right nephrectomy for
renal cell carcinoma. a Axial contrast-enhanced CT scan shows a single right pleural-based lesion that enhances heterogeneously.
There is a large, moderately enhancing subcarinal adenopathy with central necrosis and two small left hilar adenopathies
(arrows). b Axial contrast-enhanced CT scan at the portal venous phase shows a moderately enhancing mass of the left kidney
with areas of necrosis.
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Fig.16.8a-c. Multiple pleural metastases in a 56-year-old
man who underwent nephrectomy for renal cell carcinoma.
a-c Axial contrast-enhanced CT scans show multiple right
heterogeneously enhancing pleural masses that involve the
whole pleura with ipsilateral pleural effusion. There is also a
mild left pleural effusion and small enhancing pleural-based
nodule (arrow) visible in c.

Fig. 16.9a-c. Inferior vena cava tumoral thrombosis extension
in a 72-year-old man who underwent right nephrectomy for
renal cell carcinoma. Axial contrast-enhanced CT scans show
a an inferior vena cava tumoral thrombus (arrowhead) that
b extends up into the intrahepatic vena cava (arrow) and
c right atrium (arrow). There is involvement of bilateral
adrenal glands (arrows) seen in a and a mild ascites seen in
aandb.
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Recently, MR imaging has been shown to be supe-
rior to echocardiography not only in demonstrating
a global view of cardiac anatomy involvement (i.e.,
pericardium, myocardium, or cardiac cavities) but
also in providing a better preoperative assessment
of anatomic relations of cardiac metastatic masses
to their surrounding structures (SAFI et al. 2003).

16.3.4
Breast

Metastasis to the breast is unusual in RCC. The
involvement is usually metachronous (PURSNER et
al. 1997; VassaLLI et al. 2001). The latency period
can be as long as 18 years. Clinically, metastases to
the breast are asymptomatic with the lesion most
commonly solitary and well circumscribed, located
superficially in the upper quadrant of the breast
(VassaLLI et al. 2001). Bilateral involvement has
been reported once in a 14-year-old girl (PURSNER
et al. 1997). Pain, tenderness, or discharge are rare.
The overlying skin is rarely dimpled or adherent to
the tumor (VassaLLI et al. 2001). Pathologically, the

265

tumor may infiltrate in a pattern that mimics ductal
carcinoma in situ (GupTA et al. 2001). The prognosis
is generally poor since breast involvement can be a
signal of rapid widespread dissemination (GUPTA et
al. 2001; VASSALLI et al. 2001).

Mammography and breast ultrasound may
show a nodular mass. Because CT is routinely per-
formed for the follow-up evaluation of patients after
nephrectomy, it is important to look carefully at
breast area since it may show a well-defined breast
mass (Figs. 16.6, 16.10; PURSNER et al. 1997).

16.4
Abdominal and Pelvic Metastases

16.4.1
Liver

Liver metastases have been reportedin 1-7% of cases
(JANZEN et al. 2003). Metastasis to the liver seems
to be associated with a particularly poor prognosis
(FLANIGAN et al. 2001; RapToPouLOs et al. 2001)

Fig. 16.10a-c. Breast and duodenal metastases in a 69-year-old
woman who underwent left nephrectomy for renal cell carci-
noma. a Axial contrast-enhanced CT scan of the chest shows
a well-defined enhancing mass of the left breast (arrow) with
infiltration of adjacent tissue. b Axial unenhanced CT scan
of the abdomen discloses a rounded mass in the wall of the
third duodenum (arrow) which enhances strongly and homo-
geneously (c) after contrast injection.
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because of its association with widely disseminated
disease (JANZEN et al. 2003). Solitary metastasis to
the liver is reported to occur in 5.4% of all cases
with metastasis, but improved survival with sur-
gery is anecdotal (JANZEN et al. 2003; SAI1TOH et al.
1982). Spontaneous regression of liver metastases
from renal cancer has been reported (RITCHIE et al.
1988; WyczoLKOWSKI et al. 2001).

On ultrasound (US), liver metastases from RCC
are usually hypoechoic (CHAE et al. 2005). On CT,
they are suggestive when highly vascular, like the
primary tumor (Fig. 16.11). Because the hypervas-
cular hepatic lesion may become isodense or nearly
isodense on contrast-enhanced CT, unenhanced
CT should be performed and may show hypodense
lesions if conventional CT scan is used (Fig. 16.12;
BRESSLER et al. 1987). With spiral CT, arterial-phase
scanning is essential for detecting vascular liver
metastases which appear hyperdense (Fig. 16.13;
MiGNoN and MESUROLLE 2003; SCATARIGE et
al. 2001a). In a study using multiphase contrast-
enhanced spiral CT of 46 patients with liver metas-
tases from RCC, the authors found that 10% of the
hepatic lesions were missed in the portal-venous
phase; all were smaller than 2 cm and most were
seen in the enhanced scans and arterial phase. They
concluded that the combination of unenhanced,
arterial phase, and portal-venous phase should be
used in the initial evaluation of patients with meta-
static RCC for improved lesion detection and char-
acterization. For subsequent follow-up monitoring
of treatment, the combination of unenhanced and
portal-venous phase is preferred. The delayed phase
does not contribute significantly to lesion detection
(RapTorPouLos et al. 2001). Liver metastases vary in
size (Figs. 16.14, 16.15). Because most hepatic metas-
tases are large, they may have central necrotic areas
which appear hypodense after contrast administra-
tion (Figs. 16.16, 16.17; CHAE et al. 2005; FEDERLE
et al. 1981). Occasionally, these lesions are calci-
fied (FEDERLE et al. 1981), contain fat (MURAM and
AISEN 2003), or spontaneously rupture (Fig. 16.18)
with intraperitoneal hemorrhage (MURAKAMI et al.
2000).

16.4.2
Adrenal Gland

The incidence of adrenal metastases varies from 4.3
to 13.0% (O’BrIEN and LYNCH 1987; SAGALOWSKY
and MOLBERG 1999; SAITOH et al. 1982; SIEMER et al.
2004). Metastases may involve the ipsilateral adrenal
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glandifithas been spared during surgery (Fig. 16.14;
SAITOH et al. 1982) and less frequently the contra-
lateral adrenal gland (Fig. 16.19; HASEGAWA et al.
1988; SarToH et al. 1982). Bilateral involvement of
the adrenal gland is possible (Fig. 16.20; DUGGAN
et al. 1987; SELLI et al. 1987; SIEMER et al. 2004;
Yu et al. 1992) as well as tumoral hemorrhage of
the remaining adrenal gland (MiGNoN and MESUR-
OoLLE 2003). Isolated involvement of the contralat-
eral adrenal gland is possible but rare and is always
hematogenous (M1GNON et al. 1999). Adrenal metas-
tases may be synchronous (LAU et al. 2003; SELLI et
al. 1987; VESPASIANI et al. 1990) or metachronous
(HASEGAWA et al. 1988; LAU et al. 2003; MIGNON et
al. 1999). The latency period after surgical removal
of the primary renal tumor can be as long as 19 years
for bilateral involvement (DUGGAN et al. 1987) and
28 years for contralateral involvement (HUISMAN
and SANDs 1991). It is known that the risk of ipsi-
lateral adrenal metastasis correlates to the large
advanced T-stage tumors of the upper pole. On the
other hand, predisposing factors for contralateral
involvement are unknown (MESUROLLE et al. 1997;
SIEMER et al. 2004). An aggressive surgical approach
is justified with a solitary adrenal metastasis since
it carries a better prognosis and prolongs patient
survival (LAU et al. 2003; MiGNON et al. 1999).
Adrenal involvement is usually detectable preop-
eratively on CT (Fig. 16.21), MR imaging, or angiog-
raphy (O’BRIEN and LYNcH 1987; SELLI et al. 1987;
SIEMER et al. 2004). Computed tomography is very
sensitive and has an excellent positive predictive
value for detecting adrenal involvement (MIGNON et
al. 1999). It shows a homogeneous or heterogeneous
enhancing nodule or mass of varying sizes within
the adrenal gland (MESUROLLE et al. 1997; MIGNON
et al. 1999). Differential diagnosis may be difficult
with adrenal adenoma. Chemical-shift MR imaging
may help. If there is no change of signal from the
adrenal lesion between in-phase and out-of-phase
sequences, the lesion is a metastasis. It is an adrenal
adenoma if the signal intensity decreases between
the two sequences (MIGNON et al. 1999). Computed
tomography may be a less expensive and more
widely available diagnostic alternative. A difference
of 10 HU in density between unenhanced and con-
trast-enhanced images has a sensitivity of 75% and
specificity around 100% (MiGNON et al. 1999). In
any case, the hypervascularity of the nodule on CT,
MR imaging, or angiography demonstrated by the
early and intensive contrast enhancement points to
a metastatic nodule from RCC (Mi1GNON et al. 1999).
If doubts persist, CT-guided fine-needle-aspiration
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Fig. 16.11a-f. Liver and contralateral adrenal and kidney metastases in a 48-year-old man who underwent left nephrectomy for
renal cell carcinoma. Axial contrast-enhanced CT scans show strongly enhancing hepatic metastases (arrows, a) at the arterial
phase, which are b invisible at the portal venous phase. Right adrenal metastasis (arrow) is also strongly enhancing at ¢ the
arterial phase but d still visible at portal venous phase because of its nodular shape. Conversely, the right kidney metastasis
(arrow) is difficult to see e at arterial phase because it has the same density as the normal renal parenchyma. It is better detected
at f portal venous phase because it is hypodense (arrow) compared with the renal parenchyma.
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Fig.16.12a,b. Liver metastasis in a 51-year-old man who underwent left nephrectomy for renal cell carcinoma. a Axial unen-
hanced conventional CT scan shows a large, round hypodense mass lesion in the liver (arrow) which is barely detectable (b)

after contrast injection.

Fig.16.13a-c. Liver metastasis and local recurrence in a 71-
year-old man who underwent left nephrectomy for renal cell
carcinoma. Axial contrast-enhanced CT scans show a strongly
enhancing heterogeneous hepatic mass (arrow) with central
necrosis a at the arterial phase which is less conspicuous
b at the portal venous phase. There is also an ascites. ¢ Axial
contrast-enhanced CT scan at portal venous phase at the
level of the kidneys shows an enhancing heterogeneous mass
(arrows) with central necrosis occupying the left kidney fossa
and probably invading the psoas muscle.
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a

Fig. 16.14a,b. Small liver metastases with local recurrence and ipsilateral adrenal
gland,bone, lung, and diffuse lymph node metastases in a 60-year-old woman who
underwent left nephrectomy for renal cell carcinoma. a Axial contrast-enhanced
CT scan shows multiple, small heterogeneous hypodense liver lesions with very
thin peripheral enhancement. There is also a small heterogeneous enhancing
mass in the left renal fossa invading the psoas muscle (arrow) and large het-
erogeneous enhancing retroperitoneal para-aortic adenopathies. b Coronal two-
dimensional CT reconstruction of whole body confirms the earlier lesions and
also shows heterogeneous, enhancing ipsilateral, left adrenal gland (arrow) mass,
large mediastinal adenopathies, left pulmonary nodule, obturator lymph node
enlargement (arrowhead), and large heterogeneously enhancing mass destroying
the right acetabulum, and superior and inferior pubis rami.

biopsy is a simple, safe, and reliable method for the 16.4.3

diagnosis of RCC metastases to the adrenal gland. Spleen

It should be performed after biological diagnos-

tic exclusion of pheochromocytoma, especially in  Splenic metastases from RCC are extremely rare.
patients with blood hypertension (MESUROLLE etal. They presenta diagnostic dilemma since fine-needle
1997; MIGNON et al. 1999). aspiration of splenic tumors is often avoided because
of possible hemorrhage (McGREGOR et al. 2003).
Involvement may be synchronous (MCGREGOR et
al. 2003) or metachronous (TATsuTA et al. 2001).
The latency period can be as long as 22 years
(TaTsuTa etal. 2001). Renal cell carcinoma may also
occasionally secondarily involve the spleen by direct
invasion (SuzuKI et al. 1982). Splenic metastasis is
infrequently diagnosed clinically (MCGREGOR et al.
2003) because it is usually asymptomatic (TATSUTA
et al. 2001). Splenectomy is usually the effective
treatment because it is associated with complete
resection of the tumor. The prognosis associated
with splenic metastasis is favorable when there is
only a solitary lesion (TATSUTA et al. 2001).

On US and CT, the appearance of spleen metas-
tases varies. They may appear as a large complex
Fig.16.15. Large liver and adrenal metastases in a 49-year- heterogeneous mass in the spleen containing both
old man who underwent left radical nephrectomy for renal solid and fluid components (Figs. 16.3, 16.22, 16.23;

cell carcinoma. Axial contrast?enha.nced.CT scan shows 2 McGREGOR et al. 2003; TATSUTA et al. 2001). Other
very large heterogeneous hepatic lesion with central necrosis

and heterogeneously enhancing tumor in the left adrenal bed =~ aPP€arances include diffuse splenomegaly or small
(arrow) which is invading the left diaphragm. nodules (TATSUTA et al. 2001).
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Fig. 16.16a-f. Liver and thyroid metastases in a 69-year-old woman who underwent left nephrectomy for renal cell carcinoma.
a Axial unenhanced CT scan shows an ill-defined large hypodense hepatic lesion with central necrosis (arrows). b This lesion
strongly heterogeneously enhances after contrast injection and its contours are more conspicuous and its central necrosis is
more obvious. This lesion is hyperintense on ¢ axial turbo spin T2-weighted MR image and hypointense on d fast-field-echo T1-
weighted MR image. The tumoral enhancement is less obvious on e contrast-enhanced fast-field-echo T1-weighted MR image
than on CT. f Axial contrast-enhanced CT of the neck shows large heterogeneous nodule of the left thyroid lobe (arrow).

16.4.4
Pancreas

Renal cell carcinoma metastases to the pancreas
are uncommon and count for only 1-3% of cases
(GHAVAMIAN et al. 2000). Nevertheless, RCC is the
most commonly reported primary tumor metas-

tasizing to the pancreas (GHAVAMIAN et al. 2000;
KLEIN et al. 1998). They may be synchronous (ZHAO
et al. 1997) or occur several years after nephrec-
tomy (DoUsSET et al. 1995; KLEIN et al. 1998) with a
latency period as long as 32 years (BassI et al. 2003).
The pancreas may be the sole site of RCC metasta-
ses (CHAO et al. 2002). Clinically, patients are often
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Fig.16.17. Liver and adrenal metastases in a 59-year-old man
who underwent right radical nephrectomy for renal cell car-
cinoma. Axial contrast-enhanced CT scan shows two well-
defined water-density hepatic lesions of different sizes corre-
sponding to cystic metastases (arrowheads). There are several
other slightly hypodense solid mass liver metastases. There is
also a heterogeneously enhancing tumor in the right adrenal
bed (arrow).
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Fig.16.18. Spontaneous rupture of liver metastasis in a 65-
year-old man who underwent nephrectomy for renal cell car-
cinoma. Axial contrast-enhanced CT scan shows a subcapsular
hypodense lesion with slightly peripheral enhancement that
spontaneously ruptured with hepatic subcapsular effusion
(arrow).

Fig.16.19. Contralateral adrenal and kidney metastases in a
70-year-old man who underwent right nephrectomy for renal
cell carcinoma. Axial contrast-enhanced CT scan at portal
venous phase shows heterogeneously enhancing masses of the
left adrenal gland (arrowhead) and left kidney (arrow).

asymptomatic (BassI et al. 2003; GHAVAMIAN et al.
2000). Clinical abnormalities may include palpable
abdominal mass, gastrointestinal bleeding, abdomi-
nal pain, bile duct obstruction, steatorrhea, and
weight loss (GHAVAMIAN et al. 2000; KASSABIAN et
al. 2000). In solitary pancreatic involvement, surgi-
cal resection can improve the likelihood of patient

Fig. 16.20. Bilateral adrenal metastases in a 67-year-old man
who underwent right nephrectomy for renal cell carcinoma.
Axial contrast-enhanced CT scan at portal venous phase
shows heterogeneously enhancing masses of both adrenal
glands (arrows).

survival (ANDOH et al. 2004; GHAVAMIAN et al. 2000;
GIULINT et al. 2003; KASSABIAN et al. 2000; MAR-
USCH et al. 2001). Spontaneous regression of pan-
creatic metastasis has been reported (ALTSCHULER
and Ray 1998). The prognosis of pancreatic metas-
tasis from RCC is much better than that of primary
pancreatic adenocarcinoma (DoOUSSET et al. 1995;
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Fig. 16.21a-d. Bilateral adrenal, chest wall, and lung metastases diagnosed preoperatively in a 41-year-old man with renal cell
carcinoma. a Axial contrast-enhanced CT scan shows heterogeneously enhancing large posterior left renal mass corresponding
to the renal cell carcinoma. Axial contrast-enhanced CT scans show heterogeneously enhancing masses of the left (arrow, b)
and right (arrow, c) adrenal glands. d Axial CT scan of the chest shows a large lytic mass involving the left lateral chest wall

(arrow) and several bilateral small pulmonary nodules.

Fig.16.22. Spleen metastasis in a 65-year-old man with syn-
chronous renal cell carcinoma of the left kidney. Gross speci-
men shows massive replacement of the splenic parenchyma by
metastatic tumor. There are multiple nodules fusing together to
form a tumor mass occupying approximately 70% of the splenic
parenchyma. Microscopic features of this splenic tumor are of a
metastatic papillary carcinoma,identical to the histologic appear-
ance of the primary renal cell carcinoma, chromophil (papillary)
type (not shown). (Image courtesy of D.H. McGregor)

GHAVAMIAN et al. 2000; KLEIN et al. 1998; RIVOIRE
and VoiGgLIO 1996).

On imaging, pancreatic metastases may be soli-
tary or multiple, and usually appear as well-defined
soft tissue masses (GHAVAMIAN et al. 2000; KLEIN et
al. 1998). Ultrasound and CT are reliable and highly
specific (Bassr et al. 2003). On US or endoscopic US
(DousskeT et al. 1995), pancreatic metastases may
be hypoechoic (KassaBiaN et al. 2000; RIVOIRE
and VoiGgLio 1996; STRIK 1989), or hyperechoic
(RYPENS et al. 1992) due to their hypervascularity.
On unenhanced CT, lesions are usually isodense
to the pancreatic parenchyma (ALTSCHULER and
RAY 1998; NG et al. 1999), and are rarely reported
as mixed isodense and hypodense (STRIyK 1989).
Calcifications may occur but are very rare (KLEIN
et al. 1998). Spiral CT with its optimization of vas-
cular phases is particularly efficient in demonstrat-
ing these hypervascular pancreatic lesions (KLEIN
et al. 1998; GHAVAMIAN et al. 2000; KASSABIAN et
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Fig. 16.23a-d. Spleen metastasis in a 69-year-man who underwent left nephrectomy for renal cell carcinoma 17 months previ-
ously. a Axial unenhanced CT scan shows an ill-defined heterogeneous hypodense mass of 6x6 cm in the spleen (arrow). b
Gross specimen shows a milky-white tumor in the upper half of the spleen, 6 cm in diameter, that did not invade the capsule.
Photomicrographs confirm a clear cell carcinoma in the spleen (hematoxylin and eosin stain; original magnification, ¢ x15, d

x75). (With permission from TATSUTA et al. 2001)

al. 2000; SCATARIGE et al. 2001a; HERNANDEZ et
al. 2003), which can also be seen on angiography
(ANDOH et al. 2004; KassABIAN et al. 2000; STRIJK
1989; ZHAO et al. 1997) and on early contrast-
enhanced MR imaging (KELEKIS et al. 1996). This is
unlike primary pancreatic adenocarcinoma which
is usually hypovascular and does not enhance after
contrast administration (GHAVAMIAN et al. 2000;
SCATARIGE et al. 2001a). This hypervascular effect is
pronounced in early phases (i.e., arterial and portal)
of enhancement (Fig. 16.24; GHAVAMIAN et al. 2000;
NG et al. 1999). Such metastases may not be appre-
ciated in the delayed phase or on unenhanced CT,
especially if they are small (NG et al. 1999). Smaller
lesions tend to be homogeneous and enhance uni-
formly, whereas larger masses usually contain inter-
nal ischemic or necrotic components that appear as
central hypodense areas (Figs. 16.25, 16.26; BassI
et al. 2003; GHAVAMIAN et al. 2000; KASSABIAN et
al. 2000; SCATARIGE et al. 2001b). In this respect the

radiological appearance of pancreatic metastases
from RCC resembles the appearance of primary RCC
(GHAVAMIAN et al. 2000; KLEIN et al. 1998).

16.4.5
Contralateral Kidney

Contralateral kidney metastases are rare account-
ing for approximately 1-2% of cases (JANZEN et al.
2003). There is still debate on whether tumors that
occur in the contralateral kidney after radical or
partial nephrectomy represent de novo malignancy
or metastasis (JANZEN et al. 2003). The synchronous
appearance of a single nodule or mass with the pri-
mary cancer suggests a possible second contralat-
eral kidney cancer (M1GNON and MESUROLLE 2003).
On the other hand, multiplicity of the lesions in the
contralateral kidney or the synchronous appearance
of these lesions with other organ metastases indi-
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Fig.16.24. Pancreatic metastasis in a 71-year-old man who
underwent right nephrectomy for renal cell carcinoma. Axial
contrast-enhanced CT scan at arterial phase shows heteroge-
neously enhancing very large mass of the head and body of
the pancreas (arrow).

Fig.16.25. Pancreatic metastasis in a 62-year-old man who
underwent right nephrectomy for renal cell carcinoma. Axial
contrast-enhanced CT scan at portal venous phase shows
heterogeneously enhancing mass in the tail of the pancreas
(arrow).

Fig.16.26a,b. Pancreatic metastasis in a 73-year-old woman with renal cell carcinoma. a Axial contrast-enhanced CT scan
shows large enhancing mass of the head of the pancreas (arrow) with central hypodense areas corresponding to necrosis.
b Photomicrograph shows metastatic cells that are very glycogen rich like the clear cell primary renal tumor (hematoxylin and
eosin stain). (Image courtesy of G. Butturini and C. Bassi)

cates metastases (MiGNON and MESUROLLE, 2003;
SCATARIGE et al. 2001a).

On imaging, contralateral kidney metastases are
usually hypoechoic on US and show a strongly enhanc-
ing mass on CT. The enhancement may be homoge-
neous (CHAE et al. 2005) or heterogeneous with central
necrosis (Fig. 16.27; SCATARIGE et al. 2001a).

16.4.6
Gallbladder

The gallbladder is only very rarely the site of RCC
metastases (FURUKAWA et al. 1997; LIMANI et al.

2003; STATTAUS etal. 1999). They are usually asymp-
tomatic (FURUKAWA et al. 1997; NAGLER et al. 1994),
and usually metachronous (FURUKAWA et al. 1997)
with a latency period as long as 27 years (AoKI et al.
2002). If possible, surgical resection should be per-
formed, as it can provide a better chance of survival
(FurRUKAwA et al. 1997; LIMANT et al. 2003).
Ultrasound may show a polypoid mass in the
gallbladder (Furukawa et al. 1997). Color Dop-
pler US may show abundant pulsatile blood flow
signal intensity within the mass. Spiral CT at the
arterial phase may demonstrate an enhancing pol-
ypoid mass in the gallbladder (Fig. 16.28). The den-
sity of the lesion is usually higher than that of the
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liver parenchyma (FURUKAWA et al. 1997). Imaging
studies are often futile for differentiating between
primary and secondary tumors of the gallbladder
(LimaNT et al. 2003). Primary tumors often coexist
with gallstones. A polypoid lesion in an acalculous
gallbladder is more consistent with metastasis than
primary tumor (LIMANTI et al. 2003) especially in
case of hypervascularity on imaging studies (AokI1
et al. 2002; FURUKAWA et al. 1997).

16.4.7
Peritoneum

Intraperitoneal metastatic spread of RCC involving
the mesentery and omentum is very uncommon, and
is identified in only 1% of patients with metastases
at autopsy (TARTAR et al. 1991). These widespread
diffuse intraperitoneal metastases may be present
synchronously to the RCC (TARTAR et al. 1991) or
may represent advanced recurrence (SCATARIGE et
al. 2001a). Intraperitoneal spread of RCC can occur
by one of two mechanisms. Firstly, RCC may break
through the renal capsule, the anterior renal fascia,
and the apposed posterior parietal peritoneum to
spread along the peritoneal surfaces. In the second
mechanism, embolic hematogenous metastases
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Fig. 16.27a-c. Contralateral kidney and chest wall metastases
in a 54-year-old woman who underwent right nephrectomy
for renal cell carcinoma. a Axial unenhanced CT scan shows
heterogeneous anterior mass of the left kidney (arrow) with
central necrosis. b Axial contrast-enhanced CT scan at the
same level as a shows a heterogeneous enhancement of the
anterior mass (arrow) and a subcapsular, homogeneously
enhancing small nodule (arrowhead) that induces a poste-
rior bulge in the capsule. There is also a small benign renal
cyst. ¢ Axial contrast-enhanced CT scan cephalad to b shows
a heterogeneous enhancing mass (arrow) involving the right
posterolateral chest wall.

reach the omentum, mesentery, or other peritoneal
organs with subsequent intraperitoneal spread.
Abdominal complaints are the dominant clinical
symptoms. Other presentations include abdominal
distension due to ascites, early satiety, anorexia, and
weight loss (TARTAR et al. 1991).

Ultrasound may show cake-like omental thicken-
ingand ascites (TARTAR etal. 1991). A barium enema
may show narrowed bowel segments with an appear-
ance consistent with serosal implants (TARTAR et
al. 1991). Computed tomography shows patterns of
peritoneal carcinomatosis (Fig. 16.29; SCATARIGE
et al. 2001a) which include extensive ascites, wide-
spread omental infiltration (omental cake), and
peritoneal soft tissue implants, as well as retroperi-
toneal metastases (TARTAR et al. 1991). It may also
show soft tissue masses in the cul-de-sac consisting
of “drop” metastases (TARTAR et al. 1991).

16.4.8
Esophagus, Stomach, and Duodenum

Esophagealmetastasesareveryuncommon,especially
when esophageal involvement is isolated. Clinically,
they may be associated with progressive dysphagia.
Resection of the esophageal metastasis is an option
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Fig. 16.28a-g. Gallbladder, contralateral kidney and adrenal gland, muscle, lung, and bone metastases in a 54-year-old man who
underwent left nephrectomy for renal cell carcinoma. a Axial contrast-enhanced CT scan shows an enhancing heterogeneous
polypoid mass in the gallbladder (black arrow). It also shows multiple heterogeneous enhancing masses at the head of the
pancreas (white arrow) and anterior right kidney, a solid enhancing right posterior perirenal mass (white arrowhead), and an
enhancing mass in the left erector spinae muscle (black arrowhead). b Axial contrast-enhanced CT scan cephalad to a shows
multiple enhancing mixed round and annular masses in the body and tail of the pancreas. There is a large enhancing mass in the
contralateral adrenal gland (arrow). ¢ Axial contrast-enhanced CT scan at portal venous phase and caudad to a shows multiple
hypodense lesions of varying sizes in the lower pole of the right kidneys. There are bilateral enhancing nodular lesions involving
longissimus dorsi muscles (arrows). d Axial contrast-enhanced CT scan of the pelvis shows multiple nodular enhancing lesions
involving right gluteus minimus (arrow) and left iliopsoas muscles (arrowheads). e Axial contrast-enhanced CT scan shows
an enhancing destructive mass of the left acetabulum (arrow). f Axial contrast-enhanced CT scan of the chest shows multiple
enhancing nodular lesions of varying sizes involving the left erector spinae (white arrowhead), infraspinatus (white arrow), and
subscapularis (black arrowhead) muscles. There is also a enhancing destructive bone lesion of the left scapula (black arrow).
g Axial CT scan of the chest at lung window shows several bilateral pulmonary nodules of varying sizes.

A

Fig.16.29a,b. Peritoneal carcinomatosis and contralateral kidney metastases in a 80-year-old woman who underwent right
nephrectomy for renal cell carcinoma. a, b Axial contrast-enhanced CT scans show extensive widespread heterogeneous peri-
toneal infiltration with solid and cystic components associated with ascites. There are also heterogeneous enhancing masses of

the left kidney of a posterior (arrow) and b anterior (arrow) locations.

when isolated, but its presence should be considered
an adverse prognostic factor. Esophagography shows
an esophageal tumor. Endoscopy may also show the
tumor and also allows histological diagnostic biop-
sies (MONTEROS-SANCHEZ et al. 2004).

Stomach metastases from RCC are very rare.
They may be synchronous or more frequently
metachronous. The latency period can be as long
as 9 years (ODORI et al. 1998). They are more com-
monly located in the body and fundus than in the
antrum (ADAMS et al. 2003), and are more likely to
be single than multiple (Apams et al. 2003). Clini-
cally, they may be asymptomatic, or associated with
hematemesis, anemia, melena, dyspepsia, and/or
epigastric pain (ADAMS et al. 2003; MASCARENHAS
etal. 2001). Surgical resection is appropriate for iso-
lated gastric metastases because prolonged survival

is possible (MASCARENHAS et al. 2001). The typical
endoscopic appearance is a submucosal nodule with
apical depression or ulceration (ApAMS et al. 2003;
MASCARENHAS et al. 2001; OpoRrt1 et al. 1998). Other
appearances vary from polypoid lesion (Fig. 16.30)
to small or larger ulcers, sometimes with elevated
margins (ADAMS et al. 2003; MASCARENHAS et al.
2001). Their appearance may be indistinguishable
from that of gastric cancers (ApaMms et al. 2003).
Endoscopy allows biopsies that are positive in more
than 90% of the cases (Apams et al. 2003). Endo-
scopic US is sensitive and may typically show a rela-
tively hypoechoic nodule lying in the submucosal
layer (OporI et al. 1998). Computed tomography
may show the tumor as a mass in the stomach.
Duodenal metastases are very rare. They may be
synchronous (YAvVAsCcAOGLU et al. 1999) or meta-
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Fig.16.30. Gastric metastases in a 64-year-old man with
advanced renal cell cancer. Endoscopic view shows polypoid
metastases in the body of the stomach. (With permission from
ApaMs et al. 2003; image courtesy of I.C. Roberts-Thomson)

chronous with a latency period as long as 11 years
(HasHIMOTO et al. 2001). They usually occur in
patients with widespread nodal and visceral involve-
ment, but may also be the only metastatic localiza-
tion (HasHIMOTO et al. 2001). Clinically they may
present with dyspepsia (LEE et al. 2002) or obstruc-
tion (THARAKAN et al. 1995), or mainly with gastro-
intestinal tract bleeding (HasHIMOTO et al. 2001;
ROBERTSON and GERTLER 1990; YAVASCAOGLU et
al. 1999). Duodenal metastases are most frequently
located in the periampullary region, followed by the
duodenal bulb (HasHiMoTO et al. 2001). Resection
en bloc of a single duodenal metastasis may give a
favorable prognosis (GAsTaca MATEO et al. 1996;
HasHiMoToO etal.2001). Duodenoscopy showsalarge
and ulcerative protruding mass that may obstruct
the duodenum and a biopsy can be performed
during the procedure (HasHIMOTO et al. 2001; LEE
et al. 2002). Angiography typically demonstrates
a hypervascular tumor and is particularly useful
for demonstrating small hypervascular lesions
(Fig. 16.31; HasHIMOTO et al. 2001). Ultrasound may
show a thickened duodenum wall (HAsHIMOTO et al.
2001). Computed tomography may show circumfer-
ential wall thickening with high enhancement at the
duodenum (HasHIiMoOTO et al. 2001; LEE et al. 2002),
or a soft tissue enhancing mass at the pancreatico-
duodenal region (YavascaoGLu et al. 1999). This
tumor enhancement is also well seen at MR imaging
(HasHIMOTO et al. 2001).
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16.4.9
Intestine

Renal cell carcinoma metastasis to the intestine is
thought to occur by dissemination through Batson’s
venous plexus (D1az-CANDAMIO et al. 2000). All seg-
ments of the small and large bowels may be involved
by renal cancer metastasis.

Metastases in the small intestine are uncommon.
Only 4% of RCC metastasize to the small intestine
(YavascaoGLu et al. 1999). They are rarely synchro-
nous and usually metachronous with latency period
as long as 20 years (Nozawa et al. 2003). These
metastases usually show widespread nodal and vis-
ceral involvement (HasHIMoOTO et al. 2001). Clini-
cal presentation includes ileus, nausea, abdominal
pain, loss of weight, gastrointestinal hemorrhage,
intussusception, and/or perforation (Nozawa et al.
2003; PAVLAKIS et al. 2004; SCATARIGE et al. 2001a).
A hematogenous pathway through pulmonary cir-
culation is considered to play a critical role in the
cascade of multiple-step metastases from kidney to
small intestine (NozAwa et al. 2003). Histologically,
almost all cases show clear cell metastatic RCC. Only
one reported case included a sarcomatoid compo-
nent in part of the primary tumor. These findings
are consistent with the concept that sarcomatoid
histology suggests high-grade malignancy and poor
prognosis (Nozawa et al. 2003). These metastases
are classified as polypoid type (Fig. 16.32) in the
majority of cases, or Borrmann-2 (Fig. 16.33) or
Borrmann-3 type (localized or infiltrating tumor
with ulcer, respectively; Nozawa et al. 2003). Man-
agement should be aggressive since metastasectomy
can extend patent survival (PAVLAKIS et al. 2004).
Barium meal may show single or multiple tumors of
varied sizes protruding into the lumen of the small
intestine (Nozawa et al. 2003). A CT scan may show
single or multiple tumors protruding into the small
intestine lumen (Fig. 16.34; PAVLAKIS et al. 2004).

Metastases to the colon from RCC are extremely
rare. They may produce pain in the abdomen (LEE
et al. 2002) or melena episodes (D1az-CANDAMIO
et al. 2000) but may also be asymptomatic. They
are often metachronous with a latency period as
long as 8 years (D1az-CaNDAMIO et al. 2000). Soli-
tary colonic metastasis is possible and it is usually
associated with better prognosis and long-term
survival. Colonoscopy may reveal a polypoid, exo-
phytic, and nodular mass in the colon, and may also
permit biopsy (D1az-CANDAMIO et al. 2000; LEE et
al. 2002). A barium enema study may show a filling
defect at the colonic wall that mimics colonic adeno-
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Fig. 16.31a-f. Concomitant duodenal and pancreatic metastases in a 68-year-old man who underwent left nephrectomy 11 years
previously for renal cell carcinoma. This patient presented with dyspnea on exertion and severe anemia. a Upper gastrointestinal
endoscopy reveals an ulcerated bleeding duodenal tumor. b Barium meal study of the duodenum discloses the presence of a large
tumor of the duodenum bulb (arrows). c Longitudinal US image of the duodenum shows thickening of the wall of the duodenum
(arrow) adjacent to the pancreas. d Axial contrast-enhanced CT scan shows a large enhanced mass of the duodenum (arrow)
and a small enhanced nodule in the body of the pancreas (arrowhead). e Selective common hepatic angiography demonstrates
hypervascular tumors in the duodenal wall (arrow) and body of the pancreas (arrowhead). f Photomicrograph of the resected
duodenum and pancreas shows clear cell carcinoma compatible with metastasis from renal cell carcinoma (hematoxylin and
eosin stain; original magnification, X100). (With permission from HAsHIMOTO et al. 2001)
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Fig.16.32a-c. Jejunal metastasis in a 48-year-old man who
underwent right radical nephrectomy for renal cell carci-
noma 3 months previously. The patient presented with symp-
toms of occlusive ileus. Gross specimens of the 80-cm sur-
gically resected jejunum shows a multiple polypoid tumors
of varying sizes, some of which had erosion on the surface
(b). c Photomicrograph reveals that all tumors were renal cell
carcinoma metastases consisting of sarcomatous components
(hematoxylin and eosin stain; original magnification, x125).
(Image courtesy of H. Nozawa)

Fig. 16.33a,b. Jejunal metastasis in a 62-year-old man who underwent left nephrectomy for renal cell carcinoma 6 years previ-
ously. The patient complained of tarry stools on 10 consecutive days and frequent episodes of shortness of breath. a Gross
specimen of the surgically resected jejunum shows an ulcerating lesion surrounded by elevated borders typical of a Borrmann-
2-like tumor. b Photomicrograph reveals clear cell type renal cell carcinoma metastasis (hematoxylin and eosin stain; original

magnification, xX125). (Image courtesy of H. Nozawa)

carcinoma (D1az-CANDAMIO et al. 2000). Spiral CT,
especially at arterial phase, may show an early and
heavily enhancing irregular mass (LEE et al. 2002)
or broad-based polypoid lesion (D1az-CANDAMIO et
al. 2000) protruding into the lumen of the colon.

16.4.10
Genitourinary Tract

All sites in the genitourinary tract may be involved
including ureter (KAMOTA etal. 2003; LEE et al. 1998),
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bladder (KamoTa et al. 2003; SHIRAISHI et al. 2003),
prostate (MEARINI et al. 2004), urethra (MEARINI
et al. 2004), ovary (INsABATO et al. 2003), vagina
(Yoxovama et al. 1998), Bartholin glands (LEIMAN
et al. 1986), testis (CALLEJA ESCUDERO et al. 2004;
DANIELS and SCHAEFFER 1991; NABI et al. 2001;), and
penis (DANIELS and SCHAEFFER 1991). The mecha-
nism responsible for these metastases is still not
entirely clear (MEARINI et al. 2004).

Bladder metastasis from RCC is extremely rare
with a frequency of 0.3-1.6% (Raviv et al. 2002;
SarToH etal. 1982; SHIRAISHI etal. 2003). The latency
period can be as long as 12 years (SHIRAISHI et al.
2003). The mechanism is controversial. The localiza-
tion of the bladder lesion around the ureteral orifice
may argue in favor of endoluminal implantation of
cancer cells (SHIRAISHI et al. 2003), a route that has
been termed “drop metastasis” (Raviv et al. 2002).
The prognosis is poor with most patients dying in
the first year (SHIRAISHI et al. 2003). Nevertheless,
a case has been reported with a 6-year survival after
resection of bladder metastases. Clinically, patients
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Fig.16.34a-c. Ileal metastasis in a 65-year-old man who
underwent left nephrectomy for renal cell carcinoma 2 years
previously. The patient experienced vomiting, abdominal
dilation secondary to intestinal obstruction, and melena. a
Axial unenhanced CT scan shows a marked dilation of the
small intestine and a lesion protruding into the lumen of the
ileum (arrow).b Gross specimen shows the presence of mul-
tiple intra-luminal hemorrhagic lesions. ¢ Photomicrograph
shows the presence of metastatic renal cell carcinoma in the
intestinal wall (hematoxylin eosin stain; original magnifi-
cation, x150). (With permission from PAvLAKIs et al. 2003;
image courtesy of G.M. Sakorafas)

usually present with painless hematuria (Raviv et
al. 2002). A transurethral complete resection is usu-
ally possible, but this tumor may necessitate a par-
tial cystectomy (RAVIV et al. 2002; SHIRAISHI et al.
2003). Cystoscopy may show a solitary sessile, spher-
ical tumor protruding into the bladder (Fig. 16.35;
KamoTta et al. 2003; SHIRAISHI et al. 2003). Com-
puted tomography shows an enhanced mass within
bladder wall (SHIRAISHI et al. 2003).

Prostate metastases from RCC are extremely rare
with the exception of metastasis by direct extension
from adjacent structures (MoUDOUNI et al. 2001).
Involvement may be synchronous or metachronous to
the RCC (YavascaoGLU et al. 1999). In one case report,
prostate metastasis appears as a well-defined hetero-
geneous hyperechoic nodule or mass located in one of
the prostate lobes (Fig. 16.36; MEARINT et al. 2004), but
it can also appear as prostatic hypertrophy mimicking
benign prostatic hyperplasia (MouDOUNI et al. 2001).
A unique case of periprostatic metastasis presenting as
a periprostatic mass displacing the prostate gland has
been reported (YAVASCAOGLU et al. 1999).
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Fig.16.35a-c. Bladder metastasis in a 76-year-old man with
renal cell carcinoma who underwent radical nephrectomy
12 years previously. a Axial contrast-enhanced CT scan
shows a well-defined enhanced mass at the right bladder
wall (arrow). b Cystoscopy shows that the mass appears as
a metastasis of right bladder wall. The patient underwent a
complete transurethral resection of the bladder tumor. ¢ Pho-
tomicrograph shows that the tumor has a clear cell pattern
that is identical histologically to the primary renal cell carci-
noma. There is no transitional epithelium (hematoxylin and
eosin stain; original magnification, X100). (With permission
from SHIRAISHI et al. 2003)

Fig. 16.36a,b. Prostate metastasis in a 48-year-old man with renal papillary adenocarcinoma for which he underwent renal con-
servative surgery 46 months previously. a Transverse US image of the pelvis shows a well-defined mass in the right lobe of the
prostate (arrow). b Fine-needle-aspiration biopsy of this mass shows metastatic renal papillary adenocarcinoma (hematoxylin
and eosin stain; original magnification, X200). (Image courtesy of L. Mearini)

Ovarian metastases from RCC are also very rare.
The distinction of ovarian metastasis from an ovar-
ian primary tumor can be difficult, especially when
the ovarian metastasisis discovered firstand mimics
an ovarian clear cell carcinoma. The latency period

can be as long as 11 years. On US and CT, they usu-
ally appear as a large, solid, or solid and cystic mass
(Fig. 16.37), or as one or a few small nodules within
a well-defined cystic mass (Fig. 16.38; INSABATO et
al. 2003).
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Fig.16.37a-c. Ovarian metastasis in a 49-year-old woman
which occurred 14 months after radical nephrectomy for
renal cell carcinoma. a Macroscopic view of the right ovary
shows a large ovarian mass with a yellowish cut surface
and areas of necrosis and hemorrhage. b Photomicrograph
shows the tumor cells with abundant pink cytoplasm and
hyperchromatic nuclei with a focal glandular differentiation
(hematoxylin and eosin stain; original magnification, x400).
¢ Photomicrograph shows neoplastic clear cell infiltrating the
ovarian parenchyma (hematoxylin and eosin stain; original
magnification, xX106). (Image courtesy of L. Insabato)

Fig. 16.38a-c. Ovarian cystic metastasis in a 17-year-old girl
which occurred 2 years after radical nephrectomy for renal
cell carcinoma. a Macroscopic view of the left ovary shows
a metastatic small nodule on the ovarian cyst. b Photomi-
crograph shows papillary proliferation with pleomorphic and
hyperchromatic nuclei (Hematoxylin and eosin stain; origi-
nal magnification, X106). ¢ Photomicrograph of a different
nodule shows a clear cell carcinoma with glandular pattern
(Hematoxylin and eosin stain; original magnification, X106).
(Image courtesy of L. Insabato)
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16.5
Lymph Node Metastases

The incidence of lymph node metastases in RCC
varies from14to30% (JoHNSEN and HELLSTEN 1997).
The presence of regional lymph node metastases is
an important predictor of multifocal distant metas-
tases (JouNSEN and HELLSTEN 1997) and hence car-
ries a poor prognosis, with reported 5-year survival
rates of 5-30% (PANTUCK et al. 2003; THRASHER
and PAuLsoN 1993). The presence of regional lymph
node metastases is associated with distant meta-
static dissemination via the thoracic duct, mediasti-

Fig. 16.39. Lymph node metastasis in 67-year-old woman syn-
chronous with renal cell carcinoma. Axial contrast-enhanced
CT scan shows large heterogeneous enhancing retroperitoneal
and para-aortic lymph node mass (arrows) associated with
a large heterogeneous hypodense anterior mass of the left
kidney corresponding to cystic renal cell carcinoma.
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nallymph nodes, and the left subclavian lymph node
(MieNoN and MESUROLLE 2003). The traditional
view that RCCinvolving “locoregional” lymph nodes
is potentially curable by classic radical nephrectomy
has very little evidence to support it (PANTUCK et
al. 2003; Russo 2003). Moreover, it is now known
that regional lymph node metastasis confers immu-
notherapy resistance and a graver prognosis than
pulmonary metastasis (Russo 2003).

Lymph nodes close to the renal vascular pedicle
are the most frequently involved (SCATARIGE et al.
2001a). Para-aortic and retroperitoneal lymph nodes
are also frequently involved (Figs. 16.3, 16.39, 16.40).
In a large series by SA1TOH et al. (1982), para-aortic
and retroperitoneal lymph nodes were involved
in 24-35% of patients. More advanced patterns of
recurrence include mesenteric lymphadenopathy
(ScATARIGE et al. 2001a). In fact, lymph nodes at any
site may be involved (Fig. 16.41): neck and clavicle;
hilus of lungs (Fig. 16.42); pancreas; hilus of liver;
stomach (Fig. 16.43); axilla; and inguinal region
(SarToH et al. 1982; SAvas et al. 1998; YAMASHITA et
al. 2000). Involvement of mediastinal lymph nodes
(Fig. 16.44) may result from retrograde extension
through thoracic duct tributaries (TARTAR et al.
1991), may be isolated (MERINE and FISHMAN 1988;
YaMASHITA et al. 2000), and may present as an ante-
rior mass leading to confusion with more common
tumors such as thymus, thyroid, or germ cell neo-
plasms, and lymphomas (Koc et al. 1999; MATTANA
et al. 1996).

Computed tomography is the examination of
choice and shows that metastatic nodes may enhance
(Fig. 16.45), particularly if the primary tumor is very

Fig. 16.40a,b. Lymph node and liver metastases in 73-year-old man who underwent right nephrectomy for renal cell carcinoma.
a Axial contrast-enhanced CT scan shows interaortocaval lymph node enlargement (arrow). b Axial contrast-enhanced CT scan
cephalad to a shows large confluent, slightly hypodense hepatic masses.
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vascular (YAMASHITA et al. 2000). Nevertheless, in
a study aiming to assess the predictive value of CT
for the diagnosis of regional lymph node metasta-
ses, STUDER et al. (1990) showed the enlargement of
regional lymph nodes frequently may be caused by
inflammatory changes, especially in the presence of
tumor necrosis. They concluded that the radiologi-
cal finding should not be interpreted as metastatic
disease, unless it has been proved cytologically by
fine-needle aspiration.
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Fig. 16.41a-e. Widespread lymph node metastases in 48-year-
old woman who underwent right nephrectomy for renal cell
carcinoma. Axial contrast-enhanced CT scans show slightly
enhancing a right lateral tracheal, b subcarinal, ¢ right pos-
terior mediastinum (arrow), d left posterior mediastinum
(arrow), and e para-aortic (arrow) lymph node masses.

16.6
Central Nervous System Metastases

16.6.1
Brain

Thereportedincidence of brain metastasisis 2%. Only
2-10% of patients with a recurrence of RCC developed
brain metastases (JANZEN et al. 2003; NUsSSBAUM et al.
1996; SEAMAN et al. 1995). Brain metastases are gen-
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Fig.16.42. Lymph node metastases in a 72-year-old man who
underwent nephrectomy for renal cell carcinoma. Axial con-
trast-enhanced CT scan shows enlargement of right hilar
bronchopulmonary (white arrowheads), subcarinal (black
arrowhead), and para-aortic (arrow) lymph nodes.
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Fig.16.43. Lymph node and liver metastases in 77-year-old
man who underwent right nephrectomy for renal cell carci-
noma. Axial contrast-enhanced CT scan shows enlargement of
left gastric lymph node (arrow) and several hypodense liver
masses of varying sizes.

Fig.16.44. Lymph node metastasis in a 63-year-old man who
underwent nephrectomy for renal cell carcinoma. Axial con-
trast-enhanced CT scan shows large heterogeneous enhancing
right mediastinal lymph node mass with mass effect on the
trachea. There is also a right pleural effusion.

erally believed to result from hematogenous spread of
circulating tumor cells or frank tumor emboli. The
sequence of events that initiates metastatic spread
to the brain remains largely unknown (Kros and
O’NEILL 2004). The latency period is variable and can
beaslongas 18 years (RADLEY etal. 1993). Thebrainis
rarely the sole site of metastasis (IsHIKAWA et al. 1990;
JANZEN et al. 2003). Resection of a solitary metastasis
is associated with a significantly improved survival,
although the survival time is short (JANZEN et al.
2003). Spontaneous regression of cerebral metastases

Fig.16.45. Lymph node, lung, and pleural metastases in 76-
year-old man who underwent nephrectomy for renal cell
carcinoma. Axial contrast-enhanced CT scan shows strongly
enhancing heterogeneous subcarinal lymphadenopathy (black
arrow) and right pulmonary parahilar masses (white arrows).
There are also two heterogeneously enhancing right pleural
based masses (arrowheads) with pleural effusion.

is a very rare event that may involve the brain alone
(GuTHBJARTSSON and GISLASON 1995) or in associa-
tion with other metastatic locations (OMLAND and
Fossa 1989).

Clinically, brain metastases may present with
focal or generalized symptoms. Headache is the
most common symptom. Other symptoms include
focal weakness, mental change, seizure, gait ataxia,
sensory disturbance, and/or speech problems
(Kros and O’NEILL, 2004; MARSHALL et al. 1990).
Unusual but characteristic clinical syndromes have
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been described in patients with brain metastases,
including sagittal sinus occlusion, subdural effu-
sion, miliary metastases that produce a progressive
confusional state, and diabetes insipidus (Kros and
O’NEILL 2004; YokoYAMA et al. 1998;). Asymptom-
atic brain lesions are often seen in patients with met-
astatic RCC (SA1DI et al. 1998; SEAMAN et al. 1995).
This is especially true in the modern imaging era
when more asymptomatic lesions are found with the
aid of CT and MR imaging (KLos and O’NEILL 2004;
SEAMAN et al. 1995).

Surgical excision remains an important therapy
for selected patients with large brain tumors. The
best outcome after surgical resection is achieved in
patients with a solitary, surgically accessible tumor
and in patients without systemic disease (HosHI et
al. 2002; VLEEMING et al. 1994). Whole-brain radio-
therapy (WBRT) is another therapeutic alternative
and is usually recommended for patients with mul-
tiple brain metastases (KLos and O’NEeiLL 2004).
Gamma-knife radiosurgery is an effective nonin-
vasive modality of treatment. It is a stereotactically
guided high-precision irradiation method focusing
ionizing radiation within the target volume in a
single-dose application. The metastases from kidney
cancers are ideal targets because of their spherical
shape and sharp margins. Gamma-knife radiosur-
gery offers high local control rate and improved
quality of life and survival (HosHI et al. 2002).

Magnetic resonance imaging is the imaging
modality of choice for brain metastases because of
its superior resolution over CT, especially in evaluat-
ing the posterior fossa (KLos and O’NEILL 2004) and
pituitary gland (UcHINO et al. 1996; YokoyAMA et
al. 1998). Magnetic resonance imaging can detect a
lesion as small as 1.9 mm (Kros and O’NEILL 2004).
For emergency evaluation of patients and because it is
widely accessible, CT is especially helpful when clini-
cal deterioration is rapid (KLos and O’NEILL 2004).

Typically, the lesions are multiple, at the gray-
white junction, have relatively smooth margins,
are nodular enhancing lesions, and are tightly
focused while surrounded by abundant vasogenic
edema (Fig. 16.46; DESTIAN et al. 1989; KLos and
O’NEILL 2004). Lesions are usually supratento-
rial but sometimes may be located in the posterior
fossa (Fig. 16.47; UcHINO et al. 1996). Nussbaum et
al. (1996) reported 56% of patients with single brain
metastases and 44% with multiple locations. When
a solitary lesion is found on CT, MR imaging should
be performed before surgical treatment is planned.
Not only is management different than with mul-
tiple metastases, but so is the prognosis (Kros and
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Fig. 16.46. Brain metastasis in a 74-year-old man who under-
went nephrectomy for renal cell carcinoma. Axial contrast-
enhanced CT scan shows a small right frontal annular lesion
(arrow) at the gray-white junction surrounded by abundant
vasogenic edema.

O’NEILL 2004). Lesions measuring less than 5 mm
often have less surrounding edema (CHAE et al.
2005; Kros and O’NEiLL 2004). All lesions show
enhancement, including homogeneous, nearly
homogeneous, or ring enhancement (UcHINO et al.
1996). A cystic appearance is very rare (ISHIKAWA
et al. 1990). Because of their hypervascularity, these
lesions are sometimes hemorrhagic (DESTIAN et
al. 1989; HopGsoN et al. 1994; Kros and O’NEILL
2004). Intracranial brain metastases are typically
intraaxial. Uncommon locations include extraaxial
locations (Fig. 16.48), as reported in a 4-year-old
boy with two large extraaxial brain metastases from
clear cell sarcoma of the kidney (PARK et al. 1997),
and the choroid plexus with unilateral (Fig. 16.49) or
exceedingly rarely bilateral involvement (HILLARD
etal. 2003). The pituitary gland may also be involved
(DyimiI et al. 2003; KosHiYAMA et al. 1992; UCHINO
et al. 1996; YokovaMA et al. 1998).

Recently developed imaging techniques, such as
MR spectroscopy, SPECT technology, and increased
contrast dose with delayed imaging, and the latest
imaging techniques utilizing transfer of magneti-
zation, dynamic contrast-enhanced MR imaging
(Fig. 16.50), and PET, may offer improved diagnos-
tic utility, but further studies are needed to identify
whether these modalities will provide an appropri-
ate and cost-effective advantage over current imag-
ing techniques (KLos and O’NEILL 2004; KREMER et
al. 2003).
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Fig. 16.47a-d. Unique cerebellar metastasis in a 46-year-old woman treated for renal cell carcinoma. Axial a T2-weighted and
b fluid-attenuated inversion recovery (FLAIR) MR images show a large left cerebellar lobe lesion which has a slightly hyper-
intense thick peripheral ring (arrow) and is surrounded by hyperintense vasogenic edema with mass effect on the fourth ven-
tricle. The frank central hyperintensity on T2-weighted and hypointensity on FLAIR images corresponds to necrosis. ¢ Axial
unenhanced T1-weighted MR image shows that the ring and edema are difficult to discern. Only the hypointense necrosis and
mass effect on the fourth ventricle are obvious. d Axial contrast-enhanced T1-weighted MR image demonstrates a characteristic
strong ring enhancement of the lesion. (Image courtesy of F. Lafitte)

16.6.2
Spinal Cord, Cauda Equina, and Epidural Space

Intramedullary spinal cord metastases are very rare
and make up only 4-8.5% of central nervous system
metastases. Clinical symptoms include progressive
pain, autonomic dysfunction, and/or neurological
deficits, e.g., Brown-Sequard syndrome (FAKIH et
al. 2001; ScHIJNs et al. 2000). There is a rapid pro-
gression of neurological deficits and treatment is
urgent (SCHIJNs et al. 2000). Occasionally, patients
present first with symptoms from spinal cord metas-
tases that precede the detection of the primary RCC

(FAkIH et al. 2001; ScHIJNS et al. 2000). On the other
hand, most reported cases are associated with brain
metastases. Treatment options include surgery as
well as radiotherapy with or without chemotherapy
(FakrIH et al. 2001). Magnetic resonance imaging
is very sensitive for the detection of intramedul-
lary metastases. The MR imaging characteristics
of intramedullary metastases are the presence of
peritumoral edema and contrast enhancement of
the lesion. T2-weighted sequences principally show
hyperintensity due to edema, and when normal may
exclude intramedullary metastasis. Administration
of contrast improves sensitivity and makes the MR
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Fig. 16.48a,b. Brain metastases in 72-year-old man who underwent left nephrectomy for renal cell carcinoma. a Axial unenhanced
CT scan shows a superficially located parasagittal left occipital heterogeneous large mass with broad base (arrow) near the vertex
and surrounded by abundant vasogenic edema. b Axial contrast-enhanced CT scan at the same level shows the mass heteroge-
neously enhancing and also discloses an additional small rounded enhancing lesion (arrow) within the same vasogenic edema.

Fig. 16.49a-e. Brain metastases in a 72-year-old man who underwent nephrectomy for renal cell carcinoma. Axial a T2-weighted
and b FLAIR MR images show a hyperintense round lesion within the right trigone (arrow) and surrounded by a vasogenic
edema. ¢ Axial and d coronal contrast-enhanced T1-weighted MR images demonstrate a heterogeneously enhancing mass of the
choroid plexus of the trigone (arrow). e Cerebral MR angiogram reveals tumor blush in region of the right trigone (arrow).
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imaging more specific in distinguishing between
edema and the tumor which is generally well cir-
cumscribed (Fig. 16.51; FAKIH et al. 2001; SCHIJNS
et al. 2000).

Cauda equina metastases from renal cancer are
exceedingly rare and only a few cases have been
published (TAKADA et al. 2003; MAXWELL et al.

A. Guermazi et al.

Fig. 16.50a-e. Brain metastasis in a 68-year-old man with renal
cell carcinoma. a Axial T2-weighted MR image shows an exten-
sive vasogenic edema around the trigone of the left lateral ven-
tricle. b Sagittal and ¢ coronal contrast-enhanced T1-weighted
images show a heterogeneous ring enhancement (arrow) with
central necrosis. There is an extensive hypointense surround-
ing edema. d Axial cerebral blood volume (CBV) map image
of the metastasis shows a peripheral hypervascular ring with
central necrosis. e Time-concentration curves show a much
higher CBV (8.6) in the tumor than in the contralateral white
matter [1.3, maximum relative CBV (rCBVmax) of 6.61].
(Image courtesy of S. Grand)

1999). Clinical symptoms include characteristic
cramping pain provoked by light percussion on the
lumbar spine, becoming severe when sleeping in
the flexion or sitting position (TAKADA et al. 2003),
or lower back pain radiating to both legs without
sensorial or motor deficit (MAXWELL et al. 1999).
Magnetic resonance imaging is a useful and sensi-
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Fig.16.51a-c. Spinal cord metastasis as a first manifestation of renal cell carcinoma in a 70-year-old woman who developed
Brown-Sequard syndrome within 6 weeks. a Sagittal T2-weighted MR image of the cervical spine demonstrates a solitary lesion
(arrow) at the level of C7 isointense to the spinal cord, but slightly bulging its contours. The hyperintense areas above and
below the lesion correspond to edema. b Sagittal contrast-enhanced T1-weighted MR image displays a clear enhancement of
the well-demarcated intramedullary lesion (arrow). The edema is now hypointense but less so than the cerebrospinal fluid. ¢
Sagittal contrast-enhanced T1-weighted MR image obtained 6 weeks after surgery shows surgical sequela at the site of the tumor
(arrow), which has been completely removed, and the complete disappearance of edema. (Image courtesy of O.E.M. SCHIJNS)

tive but less specific tool for detecting cauda equine
intradural metastases. It shows various appearance
patterns and intensities, because the lesion may
contain necrotic tissues and/or old hemorrhage.
Administration of contrast media is mandatory to
improve tumor conspicuity (Fig. 16.52; TAKADA et
al. 2003).

Metastasis to the epidural space is relatively
uncommon but has been described in several can-
cers including kidney cancer (TRUFFLANDIER et al.
2002). Although suspicion of epidural involvement
is based on progressive pain with axial or radicular
distribution, early symptoms are often nonspecific.
Imaging diagnosis of epidural compression is clini-
cally important because early treatment of spinal
epidural metastasis improves patient survival and
function (Fig. 16.53). A complete study of the spine
with MR imaging has been shown to be highly sensi-
tive and specific for detection of epidural metastases
and incomparable for the diagnosis of cord compres-
sion (K1m et al. 2000). A case report using PET/CT in
an asymptomatic patient showed promising results
in the diagnosis of epidural involvement; however,
the place of PET/CT in the management of epidu-
ral involvement has yet to be defined (Fig. 16.54;
JADVAR et al. 2004).

16.7
Head and Neck Metastases

Metastases of RCC to the head and neck region are
rare; however, RCC is one of the most common infra-
clavicular primary tumors to metastasize to the nose
and paranasal sinuses (JANZEN et al. 2003; NAVARRO
et al. 2000; S1imo et al. 2000). These metastases are
usually vascular and may either precede the diag-
nosis of the primary renal neoplasm or occur many
years after treatment of the primary tumor (Som et
al. 1987). Individual case reports suggest that sur-
gical resection of solitary distant metastases can
improve survival (JANZEN et al. 2003; NAVARRO et
al. 2000).

16.7.1
Parotid Gland

Renal cell carcinoma metastasizing to the parotid
gland is extremely rare (ADIL et al. 1999). Parotid
metastasis may be the first clinical sign of the
RCC (Coppra and OszczAKIEWICZ 1990; PARK and
Hiivko 2002). The most common presenting com-
plaint is parotid mass; pain and tenderness occur
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Fig. 16.52a-e. Cauda equina intradural metastasis from renal cell carcinoma in a 61-year-old man with a 10-month history of
worsening lower back pain that radiated to both legs. a Sagittal spin-echo T2-weighted MR image shows intradural hypoin-
tense lesion (arrow) involving the cauda equina at the level of L2. b Sagittal unenhanced T1-weighted MR image shows small
heterogeneous hyperintense areas within the ill-defined tumoral lesion (arrow). ¢ Sagittal contrast-enhanced T1-weighted MR
image shows a slight but homogeneous enhancement of the lesion (arrow) which appears more conspicuous. Intraoperative
photographs d before and e after dural opening clearly show brown necrotic encapsulated tumor, which displays several nerves
that run directly to the tumor. Macroscopically, the tumor contains old hemorrhagic and necrotic tissue corresponding to the

imaging findings. (Image courtesy of M. DoITA)

rarely (PARk and Hrivko 2002). Usually, parotid
metastasis presents as a solitary mass measuring
1.0-15.0 cm (PArRk and Hrivko 2002). Bilateral
involvement of the parotids has been rarely reported
and can be synchronous (RavT et al. 1992) or meta-
chronous (L1 et al. 2001). Fine-needle-aspiration
biopsy with immunohistochemical studies can pro-
vide crucial information, since the diagnosis of clear
cell carcinoma of the parotid represents a challenge
at the microscopiclevel as well (Som et al. 1987; PARK

and Hr1vko 2002). Parotidectomy with facial nerve
preservation should be considered the therapy of
choice for a solitary parotid metastasis (PARK and
Hrivko 2002).

Ultrasound shows a well-circumscribed hypoechoic
mass at the parotid gland (L1 et al. 2001). Computed
tomography demonstrates homogeneous enhance-
ment (PARK and HLIvKo 2002), or it may be heteroge-
neous due to central necrosis of the parotid mass (L1
et al. 2001).
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Fig. 16.53a-c. Epidural, chest wall, bone, and subcutaneous metastases in a 55-year-old man who underwent right nephrectomy
for renal cell carcinoma. a Axial contrast-enhanced CT scan shows a large left paravertebral enhancing lytic lesion of upper
thoracic vertebra (black arrow) which extends into the spinal canal with anterior and left epidural involvement and spinal cord
compression. There is also an oval subcutaneous mass (white arrow) in front of the thyroid gland and bilateral pleural effusion.
b Axial contrast-enhanced CT scan caudad to a shows a second lower thoracic right paravertebral lytic lesion (arrowhead) with
extension to the spinal canal and right epidural involvement. There is a lateral chest wall heterogeneous mass (arrow) with rib
lysis. ¢ Axial contrast-enhanced CT scan of the pelvis shows large heterogeneous enhancing lytic masses involving both ilia.

16.7.2
Eye and Adnexa

Ocular metastases from RCC involve the iris, ciliary
body, choroid, eyelid, orbit (Haimovicr et al. 1997;
KINDERMANN et al. 1981; WARE et al. 1999), and
extraocular muscles (SLaAMovITs and BURDE 1988).
Ocular metastases may rarely be the initial present-
ing sign of RCC (HaimovIcI et al. 1997).

Orbital metastasis from RCCisrare (KINDERMANN
etal. 1981). Clinically, it is not specific and can appear
like any other space-occupyinglesion in the orbit with
signs of exophthalmia, hyperemia of the conjunc-
tiva, diplopia, or as a palpable mass (KINDERMANN
et al. 1981; SCHMIDT et al. 1994). Among metastatic
orbital carcinomas, RCC may be unique in produc-
ing pulsating exophthalmia due to its vascularity
(KINDERMANN et al. 1981). In this respect, orbital
metastasis from RCC can be confused with orbital
hemangiomas (KINDERMANN et al. 1981). Because an
orbital metastasis from renal carcinoma may pres-

ent as a well-circumscribed, pseudoencapsulated
retrobulbar lesion, it can be confused with an orbital
benign lesion (BERSANI et al. 1994). Ultrasound and
CT usually show a well-delineated mass that is often
hypervascular and separate from the globe (Fig. 16.55;
KINDERMANN et al. 1981; SCHMIDT et al. 1994).
Choroidal metastases from RCC are uncommon.
The choroidal involvement may be the sole or the
initial manifestation of metastatic disease. Clini-
cally, signs are variable (Haimovicr et al. 1997) and
defective vision may be encountered (HAMMAD et
al. 2003; SRINIVASAN and GrAY 2003). Choroidal
metastases may cause diagnostic confusion with
primary choroidal melanoma (KINDERMANN et al.
1981). The diagnostic efficacy of fine-needle-aspira-
tion biopsy appears to be somewhat dependent on
technical factors and the availability of an experi-
enced cytopathologist (Haimovici et al. 1997). Cho-
roidal metastases respond well to external beam or
proton irradiation (Haimovicl et al. 1997). They
may also spontaneously regress after removal of the
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Fig. 16.54a-d. Epidural and muscle metastases in an 82-year-old man with a history of transitional cell carcinoma treated with
left nephrectomy. a Sagittal PET/CT images demonstrate intense hypermetabolism along the distribution of the epidural space
from T1 to T10 (upper left panel: FDG-PET alone; upper right panel: combined more PET and less CT; lower left panel: com-
bined less PET and more CT; lower right panel: CT alone). Axial b PET, ¢ CT, and d fused PET/CT images show the disease at
the lower thoracic level, and also disclose disease in the left latissimus dorsi muscle (arrow). Note the normal anterior uptake
of the heart (arrowhead). A subsequent MR imaging of the thoracic spine (not shown) confirmed the epidural disease without
evidence for metastatic cord compression. (Image courtesy of H. Jadvar)

primary tumor (HAMMAD et al. 2003). The ophthal-
moscopic, fluorescein angiographic, and US charac-
teristics are diverse and nonspecific (Haimovicr et
al. 1997). Examination of the fundus shows nonpig-
mented (Haimovici et al. 1997) or lightly pigmented
(i.e., discrete yellowish or reddish-orange) subreti-
nal masses (SRINIVASAN and GrAy 2003). Fluores-
cein angiography shows variable fluorescein-stain-
ing tumors (Haimovict et al. 1997). Ultrasound

may show variable reflectivity, and a regular, or
less frequently slightly irregular, internal structure
(Haimovicr et al. 1997), and often a marked vascu-
larity (Fig. 16.56; HAMMAD et al. 2003).

Metastases to the extraocular muscles are exceed-
ingly rare. They may be bilateral. When they appear
as the initial manifestation of metastatic RCC, the
metastases can be difficult to distinguish from other
pathologies common to the site. Imaging modalities,
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such as US, CT, and MR imaging, may show bilat-
eral diffuse enlargement of the extraocular muscles
(SLamovits and BURDE 1988).

Iris and conjunctival involvement are very rare.
The involved iris appears fleshy and vascular and
the conjunctival lesion appears as a highly vascular
nodule. Iridocyclectomy and excision of the con-
junctival nodule are considered the treatment of
choice (WARE et al. 1999).

16.7.3
Nose and Sinuses

Metastases to the nose and paranasal sinuses are
rare; however, RCC is the most frequent infracla-
vicular primary tumor to metastasize to the nose
and paranasal sinuses. Clinically, it is seen as an
intranasal mass causing nasal obstruction, recur-
rent epistaxis, facial pain, and induration (Simo
et al. 2000; SZYMANSKI et al. 2004). Orbital symp-
toms, such as diplopia and proptosis, are not rare.

Fig. 16.55a-c. Orbital metastasis in a 58-year-old man with renal cell carci-
noma. a Axial contrast-enhanced CT scan shows a large mass occupying the
right orbit that enhances dramatically. There is central necrosis. This mass
extends into the right nasal cavity and lateral mass of the ethmoid through
bony destruction of the lateral wall of the right nasal cavity. b The same
slice as a at bone window shows an involvement of the greater wing of sphe-
noidal bone and destruction of the frontal process of the zygomatic bone
(arrow). ¢ Axial contrast-enhanced CT scan cephalad to a shows marked
right eye proptosis by the large mass.

An orbital mass may be seen and has been described
once as the presenting symptom of a metastasis to
the paranasal sinuses (HOMER and JoNEs 1995). The
final diagnosis usually depends on the clinical his-
tory and the histology of the lesion. This metastasis
is assumed to have a very poor prognosis. Never-
theless, recent publications show that these tumors
seem to respond to high-dose radiation and when
solitary can be successfully treated surgically (S1mo
et al. 2000).

On imaging, appearances, although suggestive of
malignancy, are usually nonspecific. Renal metasta-
ses to the sinusal cavities have an appearance similar
tothatof melanoma, extramedullary plasmacytoma,
esthesioneuroblastoma, meningioma, other vascu-
lar metastases (i.e., thyroid, adrenal), lymphoma,
and the primary malignant lesions (i.e., nasopha-
ryngeal carcinoma, chordoma) at this site. The
strong enhancement, soft tissue, and bone destruc-
tion, and lack of tumoral calcification, should sug-
gest kidney cancer metastasis as the diagnosis (Som
et al. 1987). Angiography usually shows a highly
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Fig. 16.56a-d. Spontaneous regression of choroidal metastasis in a 48-year-old woman 6 weeks after nephrectomy for renal cell
carcinoma. a Fundus photograph of the left eye shows elevated choroidal lesion corresponding to the metastasis with swol-
len optic disc and adjacent exudative retinal detachment. b Longitudinal US image demonstrates choroidal lesion and retinal
detachment. ¢ Fundus photograph of the left eye performed 6 weeks after nephrectomy shows resolution of both optic disk
swelling and retinal detachment. d Longitudinal US image performed at the same time shows no evidence of residual metastasis
from renal cell carcinoma. (Image courtesy of W.A.]. vaN HEUVEN)

vascular mass. Computed tomography is thought to
be the radiological investigation of choice in assess-
ing the extent of metastatic lesions, especially to the
bone. Magnetic resonance imaging is very helpful
in precisely assessing tumoral extension, especially
into the brain (Fig. 16.57), and in assessing residual
disease after radiotherapy (Simo et al. 2000).

16.7.4
Tongue

Lingual metastasis is extremely rare, and no more
than 20 cases have been reported in the literature
(TomrTA et al. 1998). Possible routes of metastasis
to the tongue include the systemic circulation, the
venous circulation, and the lymphatic circulation
(OKABE et al. 1992). Metastasis to the tongue may
be interpreted as a manifestation of widespread
metastatic disease. Most of the tongue metastases
are located in the basal region. This may be due to
richer vascular supply, or to the relative immobility

of this area (OKABE et al. 1992). Prognosis is poor,
and treatment is mainly palliative.

Magnetic resonance imaging is the best imaging
modality for the diagnosis and may demonstrate a
mass within the tongue with enhancement after con-
trast intravenous administration (TomITA et al. 1998).

16.7.5
Thyroid Gland

The thyroid gland is the most common site in the
head and neck of metastases from kidney cancers
(Som et al. 1987), and RCC is the most common
neoplasm to metastasize to the thyroid gland
(Herress et al. 2002). Nonetheless, RCC metasta-
sis to the thyroid gland is a rare event, although it
must be considered in the differential diagnosis of
any thyroid gland clear cell neoplasm (DAL FABBRO
et al. 1987; GIUFFRIDA et al. 2003; HEFFESS et al.
2002). The tumor generally affects a single lobe as
a solitary mass measuring 1.0-15.0 cm (BENOIT et
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Fig.16.57a-f. Nasal and paranasal sinus metastases in a 69-year-man concomitant to renal cell carcinoma of the left kidney. a
Coronal oblique CT scan shows a large soft tissue mass occupying the right maxillary sinus, the right ethmoid cells, the sphenoidal
sinus, and the lateral wall of the right nasal cavity, with extensive destruction of nasosinusal (bone) septum. b Coronal oblique CT
scan anterior to a shows an extension of the tumoral mass into the right orbit and the frontal sinus with intracranial extension
(arrow) through bony destruction of the upper wall of the frontal sinus. ¢ Axial T2-weighted MR image shows the heterogeneous
hyperintense mass, strongly enhancing after d contrast administration on axial T1-weighted image. There is central tumoral necro-
sis and marked right-eye proptosis. A dural tail enhancement (arrow) is also observed, probably due to meningeal involvement. e
Sagittal and f coronal contrast-enhanced T1-weighted MR images demonstrate the extensive involvement of the nose and paranasal
sinuses and confirms the meningeal involvement (arrows) as well. (Image courtesy of M. SZYMANSKI)
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al. 2004; HEFFESS et al. 2002; HuDpsoN et al. 1991).
Occasionally, the disease may be multifocal or bilat-
eral (HEFFESS et al. 2002). A metastatic tumor in the
thyroid could be the initial presentation of renal car-
cinoma (BENOIT et al. 2004; DAL FABBRO et al. 1987;
HEFFESS et al. 2002). Macroscopically, masses in the
thyroid gland are well circumscribed, encapsulated,
lobulated, and soft to partially necrotic (HEFFESS et
al. 2002). The true metastatic nature of the tumor
is recognized only after tumor sampling with path-
ological assessment; therefore, all patients with a
solitary thyroid mass require a fine-needle-aspi-
ration biopsy or a core-needle biopsy of the mass.
Architectural, cytological, histological, histochemi-
cal, and immunohistochemical features are suffi-
ciently distinctive to allow differentiation between
primary neoplasm and metastatic RCC (GIUFFRIDA
et al. 2003; HEFFESS et al. 2002; MAY et al. 2003).
Importantly, the differentiation between follicular
carcinoma of the thyroid and metastasis is rendered
possible by a combination of TTF-1, thyroglobulin,
and CD 10 (Fig. 16.58; MAY et al. 2003), whereas
clear cell carcinoma of the thyroid and metastasis
can be distinguished by PAS staining (DAL FABBRO
et al. 1987). Surgical treatment of a metastatic thy-
roid gland may prolong survival (BENOIT et al. 2004;
HEFFESS et al. 2002; MAY et al. 2003). This is par-
ticularly true with solitary metastases because of
an unusually good prognosis (HEFFEsS et al. 2002;
MAY et al. 2003).

Imaging is not specific since both primary and
secondary thyroid neoplasms have the same radio-
logical appearance (Fig. 16.59). Ultrasound shows a
heterogeneous hypoechoic mass. Radioiodine scin-
tigraphy very often shows a “cold” nodule (HEFFESS
et al. 2002).

16.8
Skeletal Muscle and Diaphragmatic
Metastases

Skeletal muscle metastases from RCC are extremely
rare (SCHATTEMAN et al. 2002); most are asymp-
tomatic and occur in patients with advanced dis-
ease (MUNK et al. 1992; PRETORIUS and FISHMAN
2000) but may occasionally be associated with pain
(PreTORIUS and FISHMAN, 2000) or paraneoplas-
tic syndrome such as erythrocytosis (ALIMONTI et
al. 2003). They may be isolated (SCATARIGE et al.
2001a) or they may be the initial manifestation of
the renal tumor, making the differentiation between
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primary soft tissue tumor and renal metastasis dif-
ficult (SCHATTEMAN et al. 2002). The latency period
can be as long as 16 years (NABEYAMA et al. 2001).
The erector spinae muscle is a favored site for skel-
etal muscle metastases (Fig. 16.28; SCATARIGE et al.
2001a), but other sites of involvement include deltoid
(Fig. 16.60; ALIMONTI et al. 2003; SCHATTEMAN et al.
2002), gluteals (Fig. 16.28; PRETORIUS and FISHMAN
2000), trapezius (MUNK et al. 1992), triceps brachii,
biceps brachii, rectus abdominis (Fig. 16.61), and
vastus lateralis (NABEYAMA et al. 2001).

On imaging, renal metastases to the skeletal
muscle tend to enhance uniformly (SCATARIGE et al.
2001a; SCHATTEMAN et al. 2002) and usually have
regular contours (PRETORIUS and FISHMAN, 2000)
or sometimes lobulated contours (MUNK et al. 1992).
Magnetic resonance imaging is the gold standard
because of its superior intrinsic soft tissue contrast
(PrRETORIUS and FIsHMAN 2000). Magnetic reso-
nance imaging also accurately shows the boundar-
ies of the metastasis with the surrounding normal
tissues (Fig. 16.62; SCHATTEMAN et al. 2002). In gen-
eral, the metastasis is hyperintense on T2-weighted
images, hypointense on T1-weighted images, and
enhances homogeneously after contrast administra-
tion (MUNK et al. 1992). If hemorrhagic, the metas-
tasis would appear slightly hyperintense on unen-
hanced T1-weighted images (NABEYAMA et al. 2001).
Magnetic resonance imaging has another advantage
over CT with its ability to reveal changes sugges-
tive of edema in the surrounding tissues, visible as a
hyperintensity on T2-weighted images (MUNK et al.
1992; PRETORIUS and FiIsHMAN 2000).

Diaphragmatic metastases are exceedingly rare.
Ultrasound may occasionally show a diaphragmatic
mass (P1LECKI et al. 2002), but CT, and more effi-
ciently MR imaging, accuratelylocalizes the involve-
ment to the diaphragm.

16.9
Cutaneous Metastases

Cutaneous metastases are rare and occasionally
involve the initial surgical nephrectomy incision.
Their incidence is reported to be 2.8% of which
20% were diagnosed at presentation. The majority
of these lesions were multiple. None of the patients
experienced a recurrence 10 or more years after
initial surgery (NEWMARK et al. 1994). Cutaneous
metastases to the nephrectomy scar respond favor-
ably to surgical excision (NEWMARK et al. 1994).
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Fig. 16.58a-e. Thyroid metastasis in a 56-year-old man who underwent right nephrectomy for renal cell carcinoma 10 years pre-
viously. a Photomicrograph shows clear cell carcinoma of the right kidney (hematoxylin and eosin stain; original magnification,
%200). b Photomicrograph shows the thyroid metastasis with the same clear cell carcinoma histology (hematoxylin and eosin
stain; original magnification, X200). ¢ Photomicrograph shows expression of CD10 by the thyroid metastasis (immunoperoxi-
dase stain; original magnification, x420). d Photomicrograph shows nuclear evidence of TTF-1 in the normal thyroid (left side
of the slide) but not in the thyroid metastasis (immunoperoxidase stain; original magnification, X200). e Photomicrograph
shows expression of thyroglobulin in the residual normal thyroid tissue (left side of the slide) but not in the thyroid metastasis
(immunoperoxidase stain; original magnification, x420). (With permission from May et al. 2003)

The use of CT and MR imaging can greatly assist slightly heterogeneous nonenhancing extracavitary
in delineating the extent of the lesion and planning lesion. This lesion was heterogeneously hypointense
surgical treatment (Fig. 16.63; NEwMARKetal. 1994). on T1- and hyperintense on T2-weighted images
In a case report, contrast-enhanced CT showed a (NEWMARK et al. 1994).
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Fig.16.59a,b. Thyroid and chest wall metastases in a 66-year-old woman who underwent left nephrectomy for renal cell
carcinoma. a Axial contrast-enhanced CT scan shows a heterogeneously enhancing lesion of the right thyroid lobe (arrow)
with central necrosis associated with a large right chest wall enhancing mass. This mass involves the right superior rib and
is best seen on b.

b

Fig. 16.60a,b. Muscle metastasis in a 63-year-old man with clear cell renal carcinoma 3 months after radical nephrectomy and
who presented with deltoid swelling and paraneoplastic erythrocytosis. a Coronal unenhanced T1-weighted MR image shows
an ill-defined and slightly hyperintense oval mass involving the left deltoid muscle (arrow). b Sagittal contrast-enhanced T1-
weighted MR image shows strong enhancement of the mass (arrow). There is no adjacent involvement of the skin. (Image
courtesy of A. ALIMONTI and S. TORMENTA)

Fig. 16.61a,b. Muscle metastasis and local recurrence in a 59-year-old man who underwent right nephrectomy for renal cell carcinoma.
a Axial contrast-enhanced CT demonstrates a homogeneously slightly enhancing mass to the right rectus abdominis muscle (arrow).
b Axial contrast-enhanced CT scan cephalad to a shows a heterogeneously enhancing mass (arrow) in the right renal fossa.
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Fig. 16.62a,b. Muscle metastasis in a 63-year-old man with clear cell renal carcinoma 2 years after nephrectomy.a Coronal T2-weighted
MR image shows well-defined and slightly heterogeneous hyperintense rounded mass involving the left deltoid muscle (arrow). b
Coronal contrast-enhanced T1-weighted MR image shows a strong enhancement of the mass with central hypointensity correspond-
ing to tumoral necrosis (arrowhead). There is no adjacent involvement of the skin. (Image courtesy of P. SCHATTEMAN)

16.10
Local Recurrence

Local recurrence of RCC in the renal fossa is an
uncommon event following radical nephrectomy
(ITano et al. 2000; JANZEN et al. 2003), although
the risk may be higher after partial nephrectomy

Fig. 16.63a-c. Subcutaneous and pulmonary metastases in a 67-
year-old man who underwent left nephrectomy for renal cell
carcinoma. a Axial contrast-enhanced CT scan shows a very
small homogenous slightly enhancing mass (arrow) involving
the subcutaneous tissue in front of the sternum. The scan also
shows a left ill-defined pulmonary lesion. Both lesions are seen
growing in follow-up CT b 2 months and ¢ 4 months later.

(JANZEN et al. 2003). Isolated late recurrence is rare
with less than a 2% incidence at 5-year follow-up. It
is controversial whether this entity is a remnant of
microscopic disease or a form of metastatic disease
(ITano et al. 2000). The clinical disease-free interval
is reported to be as long as 45 years after nephrec-
tomy (TAPPER et al. 1997). An isolated recurrence of
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RCCin the renal bed may behave as a solitary metas-
tasis and select patients may benefit from surgical
resection (ITANO et al. 2000).

Recurrent renal carcinoma usually appears as an
enhancing mass or nodule in the surgical site after
nephrectomy (Figs. 16.13, 16.14; NAKADA et al. 2002;
SCATARIGE et al. 2001a). The mass may be hetero-
geneous (TAPPER et al. 1997) with central necrosis

Fig. 16.64. Local recurrence in a 48-year-old woman who under-
went left nephrectomy for renal cell carcinoma. Axial contrast-
enhanced CT scan shows a large heterogeneously enhancing
mass (arrow) with central necrosis of the left renal fossa and
invading the left quadratus lumborum and psoas muscles.
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(Fig. 16.61; CHAE et al. 2005). The recurrence often
involves the quadratus lumborum and psoas mus-
cles (Fig. 16.64). It can displace or invade nearby
structures such as the spine. The adrenal bed may
be involved in case of cephalic extent which can
involve the ipsilateral adrenal gland if the latter
was spared at the time of nephrectomy (SCATARIGE
et al. 2001a; TAPPER et al. 1997). Locally recurrent
renal carcinoma may directly invade the ascending
or descending colon (SCATARIGE et al. 2001a). The
recurrence may also extend posteriorly towards the
surgical scar (Fig. 16.65; TAPPER et al. 1997). Fol-
lowing nephron-sparing surgery, local recurrence
is suggested when an enhancing nodule develops
in the wedge-shaped partial nephrectomy defect
(SCATARIGE et al. 2001a).

16.11
Conclusion

Metastatic lesions from kidney cancer are seen in
virtually every organ: the lung; pleura; pancreas;
adrenal gland; liver; contralateral kidney; bone;
lymph nodes; muscles; etc. These lesions can mas-

b

Fig. 16.65a,b. Local recurrence, chest wall, and pleural metastases in a 72-year-old man who underwent right nephrectomy for
renal cell carcinoma. a Axial contrast-enhanced CT scan shows a large heterogeneously enhancing mass with central necrosis
of the right renal fossa, extending posteriorly towards the surgical scar and invading the right latissimus dorsi muscle (arrow).
It also shows a small heterogeneous mass of the lateral right chest wall (arrowhead). b Coronal contrast-enhanced two-dimen-
sional CT reconstruction shows the large recurrent renal cell carcinoma mass that is locally and directly invading the ascending
colon (arrowhead) and the right psoas muscle (black arrow). It also shows the right chest wall mass (white arrow) and important

right pleural and pericardial effusions.
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querade as another primary tumor. It is important
to distinguish metastatic spread of RCC from pri-
mary tumors, as this knowledge is essential for the
correct diagnosis and for determining the most
effective treatment. Imaging studies are essential,
as are histopathological examinations. Whole-
body spiral CT is currently the method of choice
for evaluating the postsurgical nephrectomy site for
the presence of recurrent lesions and for detecting
the usual anatomical sites of metastases. Like the
primary tumor, metastatic lesions tend to be hyper-
vascular and intravenous contrast administration is
very useful. Other radiological modalities may be of
interest when exploring particular organs, such as
US for the liver and MR imaging for the brain and
spine. Knowledge of the mechanisms, risk factors,
and clinical timing of recurrent disease in surgically
treated renal cancer aids the radiologist in under-
standing and detecting the patterns of recurrence
observed on imaging.
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