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CHAPTER 15 

Renal, Perirenal, and Ureteral Neoplasms 

Scott B. Jennings 
W. Marston Linehan 

CLASSIFICATION 

Upper urinary tract neoplasms (Table 15-1) nre of 
rennl parenchymal. urothelinl, connective tissue, and 
metastatic origin. Benign renal tumors include nd· 
enomas, oncocytomas, and other tumors derived frorn 
vascular ond connective tissues. Primary malignant 
renal tumors include renal cell carcinomas, urothelinl 
carcinomas of the renal pelvis and collecting system, 
and sn rcomns originating in the kidney. Secondnry ma­
lignant rnnul tumors may involve tlie kidney by direct 
extension or as a result of hematogenous sp1·end. Ile· 
mnlologic rnalignnncies such as leukemia and lym­
phoma <.'Ommonly involve the kidney and arc usunlly 
n manifestation of systemic disease. Primary retro· 
peritoneal tumors are usually malignant and include 
lipomns ns well as the various sarcomas. Primary ure· 
teral tumors mny be benign or malignant and include 
fibrocpithelial polyps, inverted papillomas, and the 
more common urothelial malignnncics. The ureters 
may be involved secondarily by direct extension of 
adjacent mnlignancies or, more commonly, from 
blood-bome metastases. 

EVALUATION OF RENAL MASSES 

The cvalunlion of renal masses has changed drn· 
mntically with the advent of improved radiologic tech­
niques. Bemuse of tl1e position of the kidney within 
the retro1>eritoneum, in the past renal masses some· 
times rcmnincd undetected until they grew large 
enough lo produce local symptoms. which gencrall)' 
indicated nd"anced disease. Kow, as tlie routine use 
of nlxlominal ultr:L<Onogrnphy (US) 3nd L'<>mputcrizcd 
tomography (C1) has increased, renal masses are oRcn 
detected at an earlier stage. A systematic method is 
necessary to ensure complete evaluation of suspected 
renal mnsscs. as each radiologic modality ha.< its rel­
ative strengths and weaknesses (Fig. 15-1). 

Intravenous pyclography (JVP), despite its luck of 
sensitivity nnd specificity, remains the initial diag11os· 

tic method employed for the evaluation of suspected 
renal m:lSSes because of its familiarity to physicians 
and its role in the evaluation of hemnturia. An fVP 
can detect many reonl masses and provide information 
regarding the location and function of the kidneys; 
however, small masses that do not distort the coUect· 
ing system or periphery of the kidney may not be 
detected. Also, patients with con trust alle rgies, renal 
insufficiency, or other conditions may not be candi­
dates for IVP. 

lf a renal mass is found on !VP, ukrnsonography is 
ollen recommended to determine if the mass is solid 
or cystic. The majority of masses detected by !VP 
prove to be simple cysts, and US is quite accurate in 
this diagnosis. Strict sonogmphic criteria for simple 
cysts have been defined and include a smooth cyst 
wrul, a round or oval shnpe without internal echoes, 
and good through transmission with strong acoustic 
shadows posteriorly (Fig. 15-2). If these criteria arc 
met, observation is sufficient in asymptomatic pa· 
tlents. A mass th.it deviates from these findings is 
studied further. Percutaneous needle puncture of 
cysts with aspiration of cystic !luid for cytology and 
biochemical studies and fi 1rthcr injection of the cyst 
cavity with contrast med ium for rndlogmphic evalu· 
ation were ollen pe1for111cd in the past. However, the 
nppearnnce of cytology of the cyst Ruicl and biochem­
ical assays were frequently nondlngnostic (Bosniak, 
1993) except in the case of simple benign cysts, and 
tl1us with modem sonographic techniques these stud­
ies are rarely necessary. Indeterminate or complex 
cystic m:lSSes are better evaluated with CT. 

Solid renal m:lSSes demonstrate varied echogenicity 
on US, and thus the specificity of this modality is 
limited. Angiomyolipomas are very brightly echogenic 
and may be suspected from US. but rcnnl cell carci­
nomas may mimic this appearance. Other solid renal 
mnsses mny be isoechoic or hypocchoic nnd may be 
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well demarcated or irregular. Because of the lack of 
speci.flcity, CT is often recommended for solid masses 
seen on US (Fig. 15-3). 

Occasionally, masses seen on JVP are not detected 
by US. This may be due to the presence of an isoechoic 
renal mass, patient habitus, or a nor1nal anato1nic vari· 
ant such as fetal lobulation or a hypertrophied column 
of Bertin. In the past radionuclide renal scanning 
was recommended, based on the principle that nor-

TABLE 15-1 
Classilicatlon ol Renal, Perirenal, and Ureleral Twnors 

Renal tumors 
Benign 

Adenoma 
Oncocytoma 
Angiomyolipoma 
Fibromo 
Leiomyoma 
Ju.iaglOmerular 1um0<s 
Hemangk>ma 
Lipoma 

Primary maUgnant 
Renal cell carcinoma 
Urotl>elial carcinoma 
Sarcoma 

Secondary malignant 
Relroperitoneal sarcoma, 

pancreatic carcinoma. 
co!()n carcinoma (d~ecl 
extension) 

lung, breast, GI 
(hematogenous sp<ead) 

Lymphoma, leukeraa 

FIG. 15-1 

Primary retroperitoneal tumors 
Benign 

Upoma 
Lelomyoma 
Cysts 

Malignant 
~osarcoma 
Fibrosarcoma 
Lelomyosarooma 

Ureteral tumors 
B<mign 

Papllloma 
Fibroepithelia1 polyps 

Primary malign0S1t 
Urothellal carcinoma 
Sat coma 

Secondary malignam 
Retroperltoneal sarcoma, 

lymphoma, breasl, GI, 
ceNlx, prostate 

Algorilhm for evaluation ol a renal mass. 

mal function ing renal tissue is necessar)' to conc-en­
trate commonly used n1dioisotopes (Newhouse, 1993}, 
and thus tumors or cysts appear as areas of de­
creased activity, and columns of Bertin are evident as 
areas of increased intensity (Fig. 15-4). However, 
contrast CT seu1s C<lll often readiJ)' make these diag­
noses and [n addition provide much more infonnation 
regarding tumor staging. Thus CT is c<msidered by 
most to be the moda Uty of choice in this situation, 
although nuclear renal scans are still commonly per­
formed. 

CT scanning is the predominant method used today 
in the evaluation of renal masses and has largely re­
placed renal angiogmphy in this regard. The advan­
tages of CT scanni.ng include greater sensitivity in 
detecting small renal masses, imp1-ovcd detection of 
small amounts offilt within tumors, the abi lity to quan­
titate the density of VRrious components, and more 
accurate tumor staging because of improved visual­
ization of the retroperitoneal sb·uctu.res, adj:icent or­
gans, and associated vasculature. In addition , CT scan­
ning is considered less invasive and less expensive 
than arteriography. CT scanning is most often per­
formed with and without oral and intravenous contrast 
administration to fully realize the diagnostic potential 
of this modality (Bosniak, 1993); thin sections (5 mm 
or less} may also be important (Fig. 15-5). In a small 
percentage of patients, CT will not be able to differ­
entiate atypical angiomyolipomas, complex cystic 
masses, and other inAammatory or infectious masses 
from more typical solid tumors, and further evaluation 
\Vith mngoetic resonan<.'e imaging, renal angiography, 

IVP 

I 
~ Ullm101111d~ 

Simple Cyst Solid or No Mass 

I Com,pl/x ---
Observe Nuclear Renal Sct1n 

I 
~CT............... Pse-ud~tumor 

~ / ~ Observe 

Fa1 
Vascular 

lnde1erminn1c Solid 

I 
/MRI 

Tumor 
I 

Surgery 

~ l11C'01l,lusivc ~ 

/ Aneriogrom / FNA ............ Surgcl)' 

Vnsculor Benign ~1alignan1 
I I I 

Tumor Observe Surgery 
I 

Surgery 
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FIG. 15·2 
Ullrasouncl ol a simple renal cyst showing renal parenchyma 
(short arrows), cysl wall {long arrows), and slrong poslerlor 
wall (arrowheads). 

FIG.15-3 
Ultrasound examination ol a solid 1enal mass (arrows). 

FIG. 15-4 
Olmercaptosuccinic acid (OMSA) scan of a renal pseudolu· 
mot (hypertrophied column ol Ber11n) shown by arrows. 
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AG. 1S-5 
CT of a renal cen carcinoma (RCC) (arrows). A, Without contraS1 enhancement. B, With contrast enhancement (From Wiiliams 
RO, Tanagho EA: Current Surgicel Diagnosis and Treatment. Los Altos, Calif. Lange Medical Pub4ications. 1985, p 860. Used 
by permission.) 

fine needle aspiration cytolo1,'Y. or ultimately surgical 
exploration may be necessary. 

In nddition to its role in the evnluation of indeter­
minnte renal masses, renal :trterlography is also useful 
in dellning the blood supply to large tumors, or for 
precise delineation of the rennl vasculnture when 
nephron-sparing surgery is contemplated. Arteriog­
raphy is not without risk, and digital subtraction an­
giography in combination with CT has been proposed 
as an nltemative to decrease morbidity as we ll as give 
acceptable anatomic definition ('Zabbo et al., 1985}. 

Magnetic resonance imaging is an increasingly im­
portant modality in the diagnosis and staging of renal 
masses and offers sign ificant advantages over CT in 
some respects (Fig. 15-6). The teclmiquc Is particu­
larly useful in the evaluation of vascular invasion and 
involvement of adjacent organs. The addition of gado­
linium contrnst administration to MRJ has greatly in­
creased its ability to detect renal masses smllller than 
3 cm, as well as assisted in the diagnosis of true in­
vasion of lbe wall of the venal ca.va (McClennn.o and 
Deyoe. 1994). TI1e evaluation of local adenopathy is 
also impro"ed with MRI (Semcll-3 et al., 1993). ln 
addition, MRJ with gadolinium Is possible in patients 
in whom scanning with ioclinntecl contrast agents is 
contraindicated. At tlie present time MRI is perhaps 
most useful as an adjunct to contrnsl CT scans, partly 
because of greater cost, bul il undoubtedly will play 
a lnrger role in the future. 

BENIGN RENAL TUMORS 

Benign tumors of the kidney are common and in 
the past were detected primarily at autopS)'. as the 
majority arc asymptomatic. However, a growing num-

AG. 15-6 
TransaxialT,-welghted MRI of Iha same RCC (arrows) shown 
In Fig. 15·5, A and B. (From Wiiiiams RO, Tanagho EA: 
Current Surgical Diagnosis and Treatment. Los Altos. Calif, 
Lange Medical Publications, 1985, p 860. Used by perrnls· 
slon.) 

bcrofthese generally small masses are being detected 
ns the routine use of abdominal sonogrnphy nnd com­
puterized tomography has inc1·eased. Often there are 
no clear-cul clinical or rndiologic features lo CQnfirm 
the diagnosis preoperntivcly, and thus the pathologist 
determines the tnae etiology of these tumors followir>g 
surgery. 

Ade no ma 

Renal C<>rtical adenomas are benign tumors that arc 
usually found at autopsy because of their small si7.e 
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FIG. 15-7 
Histologic section of true renal adenoma (original magnifi­
cation, x 100). 

and gene rally asymptomatic clinical course. They have 
been noted in 7% to 22% of autopsy specimens (Bon­
sib, 1985). Adenomas are usually less than 1 c m in 
size and located exclusively in the cortex, with a dis­
tinctive g1-ay-white or yellow appearance on gross ex· 
amination, without necrosis or hemorrhage (Fromo­
wit-l and Bard, 1990). Histologically they are com­
posed of eosinopb ilic or basophilic cells in a papillary 
or tubu lopapiUary patte rn (Fig. 15-7), typic.~lly sepa­
rate fi-om the surrounding parenchyma and usually 
without a capsule (O'Toole et al., 1993). Any evidence 
of clear cells, mitoses, nuclear pleomorphism, or ne­
crosis obviates the diagnosis of adenoma. 

The e tiology of adenomas is unclear, although they 
have been associated with smoking, arte riolar neph­
rosclerosis, and dialysis (Mosto6 et al., 1988). Histo­
chemical and ultrastructuntl s tudies point to a distal 
tubular origin for adenomas (Fromowitz and Bard, 
1990). Other investigators (Kovacs, 1993) have noted 
the chromosomal changes of trisomy 7, trisomy 17, 
and loss of the Y chromosome. M e loni and colleagues 
(1992) found similar changes in adenomns b ut caution 
that similar or identical changes are found in tumors 
that histologically prove to be renal cell carcinomas. 

Controversy pe rsists in the literatu re regarding the 
true clin ical nahire of these neoplasms. In an earl)' 
autopsy series reported b y Dell (19.50), tumors less 
than 3 cm in size demonstrated a very low rate of 
metastasis, and by conven tio11 renal masses smalle r 
than 3 cm were referred to as adenomas. Howeve1", 
multiple reports, including Bell's original series, cloc­
tunen t me lastases originating from small tumors, and 
thus size a lone is not an accurate predictor of malig­
nancy (Donsib, 1985; Curry ct al., 1986; Fromowitz 
nad Bard, 1990). Bennington and Beckwith (1975) con­
cluded that adenomas could not re liably be differen­
tiated from small aclenocarcinomas. However, other 

FIG. 15-8 
Histologic section of a benign renal oncocyloma (original 
magnification, x 200). 

investigators feel that histologio criteria can be used 
to distinguish these two neoplasms (Bonsib, 1985; Fro­
mowitz and Bard, 1990; Mostofi e t al., 1984; O'Toole 
e t :ti. . 1993). Because it is impossible to differentiate 
adenomas Ii-om carcinomas preoperatively on the basis 
of symptoms, size, or radiographic appeai-ance, small 
solid renal ma.~ses should be conside1·ed to be malig­
nant until pl'oven otherwise. 

Oncocytoma 

Renal oncocytomas are benign renal tumors com­
posed of oncocyte.~. a cell population with intensely 
eosinophilic granular cytoplasm. The y were first char­
acte rized as a clinical e ntity by Klein and Vale nsi 
(1976) and accoun t for 3% to 7% of solid renal tumors 
(Lieber, 1993). Grossly, oncocytomas have a typical 
tan or mahogany t'Olor and are well circumscribed with 
a fibrous capsule. invas ion into adjacent pare nchyma, 
collecting syste m, or renal capsule is rare. On cross­
section, the tumor appears to he homoge neous with­
out hemorrhage or necrosis . A central stellate scar is 
ofte n present, particularly in la1-ger tumors. Oncocy­
tomas nre generally un ilateral, although approximately 
6% of patients have bi lateral tumors (Lieber, 1986) 
and isolated cases of multifocal tumors have been re­
ported (Warfel and Eble, 1982). Oncocytomas may 
become quite h rge, with a median diameter of 6 cm 
in collecled series. Oncocytomas are also found in 
multiple other organs, including the thyroid and para­
thyroid glands, the adrenal glands, and the salivary 
glands. 

H islologic,1lly, oncocytomas are composed of large 
polygonal cells with nn intensely eosinophilic granular 
cytoplasm (fig. 15-8). Ultnistructural studies have 
shown that the granularity is clue to abundant mito· 
chi;mclria within the cytoplasm. Mitoses and other cel­
lular organelles ni·e rnl'e, as is nuclear pleomorphism. 
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The exact cell of origin is unknown, although recent 
studies suggest an origi11 from the iotercalated cells of 
the collecting ducts (Storkel et al., 1989; Zerbnn et 
al., 1987). Liebe1· ancl associates (1981) pr'Oposed a 
grading system for onc'OC)'toma.~. with grade 1 tumors 
composed of well-differentiated cells with regu lar nu­
clei and abu ndant cytoplasm, grade 2 tumors dem· 
onstrating more variegation of the nuclei a11d cyto­
plasm, and grade 3 tumors degrading juto significant 
nuclear pleomorphism with possible mitotic activity. 
The term oncocytomo should be used to refer only to 
those tumors composed of a pure population of on­
cocytes, i.e., very well differentiated eosinophilic 
granular cells. Many renal cell carcinomas also con tain 
granular cells alone or in combination with clear cel ls 
or spindle cells, and on occasion pathologic differen­
tiation of oncocytoma from carcinoma may be difficu lt. 
However, the granular cells found in these carcinomas 
are less well differentiated and demonstrate obvious 
nuclear p leomorphism. 

Clinically, most oncocytomas are asymptomatic, de­
spite their occasional large size. Most tumor< are dis­
covered incidentally, although occasionally patierlts 
present with flank or abdominal pain, microscopic or 
gross hematuria, or a palpable mass. They are ap­
proximately twice as common in males as in females, 
similar to series of renal cell carcinomas. Oncocytomas 
most commonly occur in the early seventh decade, 
somewhat later than re1ial cell carcinomas (Lieber, 
l993). 

Radiologically, oncocytomas appear to be typic'.tl 
solid renal mass lesions. There is no pathognomonic 
finding on intravenous pyelography, renal ultrasonog­
raphy, or comp uted tomography, although a central 
stellatc. scar can be visualized with sonography or to· 
mography in some cases. However, th is finding is non­
specific. \Veiner and Bemstein (1977) noted several 
characteristic findings on renal angiography of onco­
cytomas and used the term "spoke-wheel" to describe 
the appearance of the feeding artelies. These 6 ndings 
are not always present, however, and may also be seen 
in re nal cell carcinomas (Morra and Das, 1993). 

Flow cytometry studies of renal oncocytomas have 
)~elded conllicting data. Rainwater and colleagues 
{1986) found aneuploid or tctraploicl histograms in 50% 
of their specimens. Other investigators have re ported 
aneuploidy or tetraploidy in 0% to 4% of patients 
(Hartwick e t al. , 1992; Psihramis and Golclber·g, 1991; 
Veloso et nl. , 1992). The p revalence of aneuploicly or 
tetraploidy did not correspond with an unfavorable 
clinical course. and thus flow cytome try does not seem 
to be useful as a prognostic indicator. Cytogenetic 
studies also fail to show consistent characteristic ab­
nonnalities (Kovacs, 1993). 

Since true oncocytomas are almost without cxcep· 
tion clinically benign, nephron-sparing surgery has 

been proposed in selected cases. This treatment prc­
mmes fill accurate preoperati"e diagnosis, particu larly 
the excl usion of renal cell carcinoma. As pre\fiC>usly 
noted, there are no completely reliable clinical 01· ra­
diographic criteria to distinguish oncocytomas from 
carcinomas. Needle aspiration cytology has been sug­
gested as a diagnostic modality for patients in whom 
oncocytoma is suspected. Rodriguez and associates 
(1980) reported the Srst case of oncocytoma diagnosed 
preoperatively by aspiration cytology, with Anal di­
agnqsis confirmed following total neplueetomy. Othe1· 
small series (Cochand-Priollet et al. , 1988; Carcia­
Bonafe et al., 1993; Gupta et al., 1990) have collRrmed 
the potential usefulness of preoperative aspiration cy­
tology, but in these series cytologic criteria could not 
exclude carcinoma in 20% to 33% of patients. If nepb­
ror1-sparing surgery is contemplated, Rne-needle as­
piration cytology may be helpful, but thorough tumor 
sampling must be performed and results should be 
interpreted with caution, since carcinomas may con­
tain foci of oncocytic cells and appar·ent pure onco­
cytomns may harbor small areas of malignant degen­
eration. Also, the possibility of multifocal tumors must 
be considered. If the diagnosis of oncocytoma can he 
unequivocall)• established prior to surgery, a nephron­
sparingapproach may be indicated. However, because 
of the inherent uncertainties in current preoperative 
diagnostic modalities, most patients with oncocytoma 
utimately undergo racLcal nephrectomy. 

Anglomyolipoma 

Renal angiomyolipomas are benign tumo1·s ofien 
associated with tuberous sclerosis, nn autosomal dom­
inantly inherited disorder characterized by mental re­
tardation, epilepsy, adenoma seba~-emn, and hamar· 
tomas of the brain, retina, heart, bone, lung, and 
kidney (Stillwell et al., 1987). As many as 80% of pn­
tients with tuberous sclerosis will ultimately develop 
renal angiomyolipomas, and in these patients the tu· 
mors are·generally small, bilateral, and asymptomatic. 
Renal cysts also commonly occur in patients with tu­
berous sclerosis. The majority of renal angiomyoli­
pomas are not associated with tuberous sclerosis. 1n 
recent series only 17% to 20% of patients with an· 
giomyolipomas also demonstrated evidence of tuber­
ous sclerosis, and thus it does not seem like!)' that 
isolated renal angiomyolipoma represents a forme 
fruste of tuberous sclerosis (Bret et al., 1985; Steiner 
et al., 1993). ln these patients the tumors are unilal· 
era!, usually oecur in women 40 to 60 years of age, 
and are often large and symptomatic. 

Angiornyolipomas nre composecl of generally m:i­
ture fat cells, smooth muscle, and abnorm<tl blood 
vessels. Sometimes one cell type may predominate. 
C rossly. the tumors are yellow to gray, depe11ding on 
the proportion of fat nnd muscle ~-ells. 11iey a1·e unen-
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capsulated 3lld may extend into t11e collecting syste m 
or perirenal fat. Hemorrhage nnd necrosi.'l nre com­
mon . Histologicnlly, the adipocytcs are usually mature 
nnd regular in size (Fig. LS-9). The blood vessels nre 
thick-walled and tortuous. The smooth muscle cells 
mny be spal'se or may form sheets of cells that muy 
be confused with leiomyoma (MostoR and Davis, 
1984). Retroperi toneal lymph nodes and adjacent or· 
gnns such as the liver or spleen may sometimes contain 
nngiomyolipomas identical to the renal tumor, and this 
Is felt to represent multifoeallty rather than aggressive 
metastatic behavior, as no distant metastases have 
been reported from pure nngiomyolipomas. However, 
malignant degeneration of nngiomyolipoma into snr· 
coma with d istan t metastiL•cs has been reported (Ferry 
et nl. , 1991; Lowe et nl., 1992), and in these instances 
the outcome was fatal. Angiomyolipomas and rcnnl cell 

FIG. 15-9 
Hlstologic: section or a renal anglomyolipoma showing typlc:at 
lat (short arrows), muscle (loog arrows), and vessels (arrow­
heads) (original magnification, x 63.) 

FIG. 15·10 

carcinomas may also coexi.'lt in the same kidney (Kn· 
vnney and Fielding, 1975; Schujman et al., 1981; Tak· 
cyamn et al., 1982; Silpannntn et al., 1984). 

The clinical prescntntion of angiomyolipomM is 
vuriable and appears to he related to the size of the 
tumor. Steiner and associates (1993) found thnl no 
pt1tle nt with a tumor less thnn 4 cm in si1.e was sym1>· 
tomntic. Tumors larger Lhan 4 cm in size are symp­
tomatic in 46% to 82% of cases (Oesterling et al. , 1986: 
Steiner et al., 1993). Flank or abdominal pain is the 
most common presenting symptom, occurring in ap­
proximately 50% of patients, followed by p.-tlpable 
mass and hemnturia. Hypertension and anemia nre 
also common. Patients mny also present in hemor· 
rhngic shock following rupture of the tumor into the 
kidney or retrope ritoneum. 

Bndlographic studies arc usually he lpful in the di· 
agnosis of angiomyolipomn. Intravenous pyclography 
cannot dilTere ntiate angiomyolipoma from other solid 
renal lesions, and the nngiographic findings typically 
seen are also common in renal cell carcinoma. How· 
ever. ultrasonogrnphy and CT scanning can reliably 
define angiomyolipomn in the majority of cases. An· 
glomyolipomas are the most echogenic renal masses 
found on sonogrnphy duu to the numerous fat-nonfat 
interfoces seen in most tumors (Pitts et al. , 1980). 
O the r renal musses nrc, however, occasionally highly 
cchogenic, includ ing a smoll proportion of rennl cell 
carcinomas. The presence offal densities(-70 lo - 30 
Hounsfield units) on CT scanning is almost pathogno· 
monic for angiomyolipoma (Fig. 15-10). Detection of 
small amounts of fat within the tumor may therefore 
be critical for diagnosis , nnd such detection may be 
improved by using noncnhnnced scans with LS to 5· 
mm sections (Bosnink ct nl ., 1988; Kurosaki et ul., 
l993). Magnetic resonance lmnging may also be useful 

B 

CT of a renal angiomyolipoma. A , Typical mass le51on with internal areas of fat (arrows). B, Same lesions as In A showing 
abundant lat (arrows). 

West-Ward Exhibit 1043 
Jennings & Linehan 1996 

Page 009



650 ADULT UROLOCl' 

because or the characteristic higb signal intensity of 
fat on T,-weighted imogcs. All these diagnostic mo· 
dalities are dependent upon the relative proportion of 
fat within the tumor. and thus a small number of cases 
will remain of uncertain etiology following complete 
radiologic evaluation. Fine-needle aspiration biopsy 
has been recommended in such instances with good 
results (Snnt et al. , 1990: Toavitsainen ct nl., 1989). 

The treatment of angiomyolipoma is dependent 
upon the size of the tumor, the presence of symptoms. 
:wd the accuracy of diagnosis (Andriole, 199'2). Small, 
asymptomatic tumors discovered incidentally may be 
followed with )'Carli• sonography if the diagnosis is 
unequivocnl. Asymptomatic patients with tumors 
larger than 4 cm may still ho candidates for observation 
with :mnunl or semiannual ultrasound, but nenrly 50% 
of these tumors will grow (Steiner et al .. 1993). Tumor 
embolizMion or nepbron-sparing surgery should then 
be considered to pre"cnt further loss of renal paren· 
chyma. Symptomatic pntionts usunlly requin: treat· 
menl, regard less of the size of the muss. Embolizalion 
or parlinJ nephrectomy arc the preferred modes of 
therapy, although totnl nephrectomy will be indicated 
in some cases. Patients who present with life-threat­
ening hemorrhage should undergo immedinte surgical 
exploration. Radic.,l ocphrectomy is the trcntment of 
choic'<l, although partinl nephrectomy 1nai• be t'Onsid· 
ered if the clinic.,J situation allows and if angiomyoli· 
poma is suspected preopcmtively and confirmed by 
intraopcmtive frozen-section biopsy. Finally, patients 
io whom the mdiologic diagnosis is uncerlllin should 
undergo flne·needle aspiration biopsy or surgical ex· 
ploralion, ns for any other solid remtl mnss. 

Other Benign Tumors 

Tumors ha"e been reported to arise from virtual!>' 
all of tl1e diverse cell types of which the kidney is 
composed. Medul.lary interstitial fibromas nre small 
benign tumo1·s commonly found at autopsy, occurring 
in 18% to 40% of patients (Reis e t a l.. 1988; Warfel 
and Eble. 1985). As the name implies, these tumors 
arise from the interstitial cells nf the renal medulla 
which are belie"ed to cau.se an antil1ypertensive effect 
(Lerman et al., 1972). However, no convincing e\'i· 
dence exists that interstilinl fibromas arise as n resu lt 
of hypertension (Stuart ct nl., 1976). The tumors are 
genemlly small, white or gray in color, and round or 
oval in shn1>e. The majority are multifocal. They occur 
in males and females \\1th equal frequency (Eble, 
1990) and arise as early as the second decnde of life 
without increasing signiftcu11tly in frequenc)' with ad· 
vanccd age (Reis et al., 1988). H.istologicnlly, the tu· 
mors arc composed of stellate or spindle-shaped cells 
loosely arranged in a basophilic or hyalini1.ed matrix, 
with atrophic renal tubules nt the periphery. :.tost of 
these tumors are clinically silent, although occasion· 

ally they may cause flank or abdominal pain or he· 
maturin. The few symptomatic cases have genernll)' 
been h'eated with nephrectomy, although ncphron· 
sparing surgery should be considered if the diagnosis 
Is suspected preoperatively. 

Leiomyomas are rare benign tumors found in n1)· 
proximately 5% of patients undergoing autopsy (Xi· 
pell , 1971). They nrc almostalwnys small, subcapsular, 
and n.•ymptomatic. The occurrence of multiple tumors 
Is common. These tumors arise from the renal capsule, 
"essels, or, rarely, the renal pelvis. Leiomromas are 
gray or white in color, usually sm:iller than 1 to 2 cm, 
nnd usually well encapsulated (DI Palma and Giardini, 
1988). Histologicnll y they are composed of fusiform 
smooth muscle cells ttrranged in an interlaced fashion. 
Mitotic 6gures are rare or absent. A much smaller 
subset of patients present with large, solitary, symp· 
tomatic tumors. A palpable abdominal or Hank mass 
is the most common sign at presentntion, followed by 
nbclominal or Annk pain and hemnturia (S teiner cl nl., 
1990). Clinically apparent leiomyomas arc more co111-
mon in young white women. Total nephrectomy is 
usually performed because of the uncertainty of di· 
ngnosis, but renal-sp.1ring surgery is advocated if tech· 
nicnlly feasible and if the diagnosis can be conRm1ed 
lntrnoperatively. 

Ronin-secreting juxtaglomcntlar cell tumors arc 
mre but important benign renal masses, with fewer 
thnn ·10 cases reported in the literature. Patients with 
these tumors present with severe diastolic h;"j>Crten· 
sion, hypoJ..-nlemin, and ele"atcd plasma renin levels. 
Typically, patients :ire yow1g (70% under 25 years of 
age) 11nd 66% nre female (McVlcnr ct al. , 1993). Head­
ache is the most common presenting symptom. The 
diagnosis is usually suspected from the finding of hy· 
pcrtension in a young patient and is confirmed by 
elevated renin levels and secondary hyperaldoster· 
onism and hypolmlemia, :ilthough these secondary 
findings are not always present. Computerized to· 
111ography is the most reliable imaging method to dem· 
onstmte these tumors. Renal angiography is some· 
times useful, primarily to exclude renovascular 
hypertension. Selective renal vein rcnin sampling may 
nlso be helpful , although this is diagnostic in fewer 
th1111 50% of cases (McVica1· el al., 1993). Crossly, the 
tumors are gener;1lly smaller thnn 3 cm, grayish-ye!· 
low in color. and well encapsulated. Histologically, 
they originate from the smooth muscle medial cells of 
the aJTcrcot arterioles of the jwctaglomerular apparatus 
(Robertson et al., 1967; Corvol et al .. 1988). The <.'<llls 
m·c round, oval, or poli•gonal, with n faintly cosino­
philic cytoplasm. Mitoses are rare or nbsent. Scnttered 
renal tubules arc often seen. Ren in granules arc usu· 
ally identified by Bowie's stain or a variety of immu· 
nohistochemical methods or Northern blotting (Rossi 
ct nl .. L993). juxtaglomerular cell tumors represent a 
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surgically cumblc form of hypertension, nnd the ma­
jority of cases have been treated successfully with total 
ncphrectomy. Berouse of the benign nnture of these 
tumors, however, partial ncphrectomy or cnuclcation 
is the treatment of choice, if possible, for technical 
reasons. 

Hemangiomas and lipomas are benign renal tumors 
that are mre in their pure forms. Hemnngiomas are 
vascular neoplasms consisting of endothelial-lined 
spaces without contractile elements (Ekelund and 
Cothlin, 1975). They are generally smnll but may 
cause gross hematurh1. Selective renal nnglography is 
the diagnostic method of choice, although the tumors 
can sometimes be vis1ml.ized by endoS<."Opy. Nephrec­
tomy or partial renal resection is curative. Lipomas 
are also quite rare and typically are found in middle­
nged women. Tiley usually become large enough to 
cause Aank or abdominal pain and sometimes hema­
turia. They arise from the renal capsule or perinephric 
tissues and are composed of mature fol cells. The di­
agnosis can be made by computerized tomography if 
the tumor is large enough. Again, surgical extirpation 
is curative. 

PRIMARY MALIGNANT RENAL TUMORS 

Primary mnlignant renal tumors n1·e predominantly 
ronnl cell carcinomus {85% to 90%) and transitional 
cell carcinomas of the renal pelvis nnd collecting sys· 
tcm (8%). Various rare carcinomas and sarcomas make 
up the remainder. 

Renal Cell Carcinoma 

It is estimated thnl mnlignancies of the upper uri­
nnry tract will account for 27,600 of all cancers ding· 
nosed in the United States in 1994 (Boring et al., 
1994). Of these, approximately 24,000 will be renal 
cell mrl!inomas {RCCs), resulting in 10, 000 deaths. 
RCCs occur in roughly a 2: 1 male/female ratio and 
have been reported in children as young as 6 months 
of nge, although the majority of patients arc dingnosed 
in the sixth to seventh dee.ides. Overall, RCCs account 
for approximately 3% of all adul t malignancies, exclu­
sive of skin cancers. 

Renn! cell carcinomas exist in both sporadic and 
hereditary forms. Hereditary nonpapillary renal cell 
carcinomas are associated with constitutional 3p chro­
mosomal translocaUons, which are inherited in an au­
tosomnl dominant fashion. As many as '15% of patients 
with von Hippel-L!ndnu (VHL) disease, another nu­
tosomnl dominant famlllnl d isorder, develop nccs 
(Glenn et al. , 1990). Recently, a third form of familhLI 
RCC has been described, hereditary papillary renal 
cell carcinoma (Zbar cl al., 1994). In these familial 
syndromes, the RCC is often bilateral and multifocal 
and tends to occur in younger individuals compared 
\\1th sporadic cases (Table 15-2). 

TABLE 15-2 
Heredltary Fonns ol Renal Carcinoma 

t. Fnmlllal renal carclnomn 
2. Ronal carcinoma assoclo1ed with von Hippel-Llndau (VHL) 

dlseaso 
3. Horodllaiy papillary renal coll C81clnoma (HPRCC) 

Renal cell carcinoma has also been associated with 
a number of other disorders, including acquired renal 
cystic disease (Matson nnd Cohen, 1990; Levine, 
Hl92). nutosomal dominant polycysli.c kidney clise1tse 
(Catnl lca et nl., 1994; Su lser et nl., 1993), and tuberous 
sclerosis (Washecka and Hanna, 1991). ln all of these 
dise.iscs, including von Rippel-Lindau disease, there 
is a proclivity to develop multiple bilateral rennl cysts 
and rennJ failure as well llS nCC, although the reasons 
for progression into HCC are unclear. A recent study 
(Klingel et al. , 1992) suggests that hyperproliferation 
of pl'oxfmnl tubular epithe lial cells is a pathogenic 
pathway common to both RCC and autosomal domi­
nant polycystic kidney disease. 

Etiology 

TI1e etiology of most renal cell carcinomas is un­
cleitr, although a number of factors have been fnves­
ligntocl. The majo1·ity of s tudies show a clefanfte link 
between cigarette smoking and RCC, and In one study 
as mnny as 30% of RCCs in men and 24% in women 
were felt to be due to smoking (McLaughlin et al. , 
l!l&l). The risk of developing RCC appears to rise with 
increased duration and number of cigarettes smoked 
(La Vecchia et al., 1990: McCredie and Stewart, 1992; 
Yu cl nl., 1986). Other epidemiologic studies foil to 
show n relation between smoking and RCC (Ben· 
hamou el al., 1993: Talaminl et al., 1990).Thcre also 
seems to be a correlation between obesity and in­
creased risk or RCC, p.i.rtieularly in women (Mnclure 
and Willett, 1990: Mellemganrd et al., 1994). Use of 
prescription diuretics of nll types has also been asso­
ciated with 3 nearly threefold increased risk of nCC 
(Finkle ct al., 1993; Linclhlnd et al., 1993). Also, nn· 
algcsics containing phenacetin have been linked to an 
increased risk of RCC :u; well as urotbelial tumors 
(Lornoy et nl., 1986). 

Workers in a variety of occupations have been 
shown to be at increased risk for developing RCC. 
Lowery and associates (1991) found an increllSed in­
cidence of HCC among architects. McLaughlin nnd 
colleagues (1992) showed no increased risk in nrchi­
tects hut did find an elcviited incidence in engineers 
and construction workers, nncl they postulnted that 
occupationnl exposure to asbestos may play n role. 
Mnclure {1987) also found an increased risk of nCC 
in workers exposed to asbestos. Leather workers 
(Mnlker el nl., 1984) and paperboard 1>rinting workers 
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(Sinks et nl., 1992) also seem to be at increased risk 
for developing RCC, although llic reasons for this are 
unclear. After animnl studies showed an increased in· 
cidenoe of kidney tumors In male rats exposed to 
chronic inhalation of un lendcd gasoline fumes, sovcrnl 
cpiclemiologic studies were unde1'takeu to determine 
if similar findings could be confirmed in humans. 'l:wo 
studies (Enterline and Viren, 1985; McLaughlin et al., 
1985) failed to show a definite relationship between 
RCC and exposure to gasoline or petroleum products, 
although a slightly increased risk was noted in workers 
exposed for long periods. Prutmen and associates 
(1991) did note an increased risk and exposure-re· 
sponse relationships among ga.<oline workers, as well 
ns a slight upward trend in risk in workers exposed to 
lead nnd cadmium. Finally, e:cposure to thorium clio~­
idc (Thorotrast) hns been implicated in the develop· 
mcnt ofRCC, presumably because of chronic radiation 
exposure (Kauzlaric ct nl., 1987). 

Molecular Genetics 

Investigators have recently described a new tumor 
suppressor gene, the VH L gene, which appears lo be 
implicated in clear cell rennl carcinomas (Latif et nl. , 
1993; Gnarra et al, 1994). Tiie VHL gene has boon 
localized to the p2.5-p26 region of chromosome 3, 
which has long been a s ite of inte rest to researchers. 
In 1979 Cohen and collaagues described a kindred 
with familial RCC in whicl1 a balanced constitutional 
translocation of the short arm of chromosome 3 to the 
long arm of chromosome 8 was found. All members 
of the family who developed RCC demonstrated ll1e 
translocation; conversely, no family member without 
the trnnslocation developed kidney cancer. Patl1ak and 

associates (1982) described another kindred in which 
a trnnslocation of chromosome 3 to chromosome 11 
\I'll.< found. Only tumor cells demonstrated this knr­
)'Otypic nbnonnalit)'. Kovacs nnd colleagues (1989) de­
scribed n famil)' with o constitutional 3;6 trnnslocalion 
nnd multiple bilateml renal cell carcinomas. In all 
three kindreds, the chromosomal tmnslocnlional 
breakpoint was in the 3pl3-3pl4 region. 

A second form of familial RCC is that associated 
with VHL, as previo\lSly mentioned. In addition to 
rennl cell carcinomas, affected individuals are prone 
to develop renal cysts, pancreatic cysts and tumors, 
pheochromoc)'tomas, retinal hemangiomas, and hc­
mnngioblastomas of lhc central nervous system. Renal 
Lumors associated with Vl·tL tend to be multi.focal and 
bilaleml and occur enrlie1· in life than sporadic tu mo rs. 
Because of the consistent abnormalities of cluorno· 
some 3 seen in earlier studies ns previously cited, 
Seizingcr and associates (1988) used linkage annlysis 
with polymorphic DNA markers to evaluate nine fam­
ilies with RCC and VI IL. A potential gene responsible 
for VHL was linked to cRAFl, a protooncogene 
mapped to 3p25, but it did not appear to be cRAFl. 
Tory et al. (1989) evaluated patients with HCC and 
VIIL for loss of alleles on chomosome 3p. They found 
persistent loss of h ctc ro,,ygosily (LOH) on chromo­
some 3p in ll tumors tested, and in each case the 
wild-type allele from tl1e nonnffected parent was de­
leted, suggesting loss of n tumor suppressor gene on 
chromosome 3p. These findings are in accordance with 
the "two-hit" hypothesis of tumor formation proposed 
by Knudson (1971) and Knudson and Strong (1972). 
lo other words, a constitutional abnormality of chro· 
mosome 3 was inherited from an affected parent (the 
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F1G. 15-11 
Map of the region of chromosome 3p containing lhe VHL gene. Yeast artificial chromosome (YAC) and oosrnld contlgs of tho 
region surrounding lhe VHL gene were conslructed and candidalo genes within this region wore screened. (From Lallf F, 
Tory K, Gnarra J, el al: ldentlncallon of the von Hippel-Undau disease tumor suppressor gene. Science 1993; 260:1317.) 
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"first hit"), nnd n second genetic event caused deletion 
of the remaining wild-type allele. Hosoe nnd ~-ol­
le:\g\oes (1990) subsequently linked the VHL gene to 
a small region on chromosome 3p between cHA Fl nnd 
mnrker 03$18, located :it 3p26. L:itif 11nd nssocintes 
(1993) then used positional cloning techniques to pre­
cisely identify the VM L gene (Fig 15-11). Germ line 
mutations of the VHL gene in patients with Vll L 
disease are seen in all three coding exons, but tend 
to be clustered in exons 1 and 3 (Fig 15·12). Missense 
mutntions, microdeletions and insertions, nonscnsu 
m11tntions, and large deletions nre seen in vnl'ious rtf­
fected mcm be rs. 

Jn nddilion to tl1e fumilial renal carcinomas assuci­
nted wilh chromosome 3 translocations and VHL dis­
ease, hereditary papillary renal cell carcinomn hns re­
cently been described (Zbnr et al., 1994). In contrast 
to the clear cell carcinomas seen in other familial nee 
syndromes, these tumors exhibit a tubulop3pillary 
growth 1><~tlem, with malignant epithelial cells sur· 
rounding a librovnscular core. This growth pattern Is 
found in only 10% of sporadic rennl tumors . I leredi­
tnry pnplllnry nee does not link to polymorphic mark­
ers in the VFIL gene region nnd is not associated 
with chromosome 3p translocations. These l'Csnlts 
suggest thnt a separate gene or genes, not located on 
chromosome 3p, are responsible for a dis tinctive form 
ofRCC. 

Afier cnrlier reports on kindreds witl1 HCC had fo. 
cuscd attention on the short arm of chromosome 3 ns 
n possible tumor suppressor locus, several groups in­
vestigated the role of chromosome 3 in sporadic kidney 
cancer (Cal'T'Oll et al., 1987; Szucs et al., 1987; Yoshidn 
et al., 1986). Karyotypc analysis showed deletions or 
rearrangements of the short arm of chromosome 3 in 

the majority of tumors studied. Zbar nnd associates 
{1987} tben used restriction frngment lcngtb poly­
morphism (RFLP) assays, a more sensitive technique, 
to detect DNA sequence deletions on the sbort arm 
of cltromosome3 in patients with sporadic kidney can­
cer. All 11 patients with evaluable tumors demon­
strated Joss of alleles from the short arm of chromo­
some 3. Anglard and colleagues (1991) extended these 
studies and found loss of hetcrozygosity (LOH) at une 
or more loci in the 3p21-31>26 region in 51 of 58 pa­
tients, implicating n tumor suppressoo· gene in this 
urea. Deletion mapping analysis in HCC cell lines lo­
cnlized the putative tumor suppressor gene to the re­
gion of 3p25-3p26, the region previously implicated 
in VH !.,,associated RCC (Anglnrd et nl., 1992). Latif 
and associates (1993) reported mutations of the VHL 
gene in five RCC cell lines derived from patients with 
sporadic HCC. Subsequently, Cnorro and colleagues 
(199-1) detected mutations of the VHL gene in 57% of 
patients with sporadic RCC. Thus, mutation of tbe 
VH L gene 3ppears to be a crilical step in the tumo­
rigenesis of both sporadic clear cell renal carcinoma 
and VHL-nssociated nee. In contrnst to the VHL 
gene mutations seen in tho germ Hne of patients with 
VHL disease, VHL gene mutations seen in sporadic 
nee are cluste red in the second exon, although ab­
normalities of the first and th ird ox.ons tore also de­
tected (Fig 15-13). A signiRcnn l proportion of the mu­
t-dlions are &nrnesbifts, which nrc pred icted to result 
in truncation of the VHL gene protein (Gnarrn et al., 
1994; Shuin et al., 1994). 

Other chromosomal abnormalities may also be im­
portant in sporadic RCC. PresU and nssociatcs (1993) 
found tbat deletion of chromosome l 7p correlated 
with tumor stage, grade, and presence of nodal me-

852 
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FIG. 15-12 
Schematic ol the VHL gene showing disltibutlon ol germ line mutalions seen in patients wllh VHL disease. The lhree coding 
axons ol the VHL gene are represented by tho rectangulor boxes. (From Chen F. Kishida T, Yao M, el al: Germ line mutations 
In the von Hippel·Llndau disease tumor suppressor gene: conetalions wilh phenotype. Hum Mutor. 1995: 5:66.) 
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AG. 15-13 
Schemalic of the VHL gene showing distrfbution of mutalions in tumors from patients wilh sporadic ACC. Nucleotide deletions 
or Insertions (vertical linGS), nonsense mutations (•), nucleotide substitutions (arrows), and splice site mutations (X) are 
oommonly seen. (From Gnarra JR. Tory K, Weng Y. ot al: MutaOons of the VHL tumour suppressor gene In renal carcinoma. 
Nature Genet 1994; 7:85.) 

tnstascs, and postulated that loss of nlleles on I 7p was 
related t.o disense progression. Reiter and associates 
(1993) analy-1,ed cell lines derived from patients with 
sporadic RCC and found LOH at the p53 tumor sup­
pressor gene locus in 48%, ns well ns mutations of the 
p53 gene it<elf. lo six cell lines, LOH and p53 mu­
tntions were both seen, showing loss of both alleles. 
Abnormalities of the p53 locus were postulated to be 
associated with progression to met.'IStatie disease. 

Clln/ca/ Presentation and Diagnosis 

Henal cell carcinoma may present itself in a vnricty 
of ways. Formerly, the classic triad of !lank pain. Onnk 
or abdominal mass, and hcmaturia was considered pn­
thognomonic for RCC; however, few patients present 
with this combination of symptoms and signs. Also, 
these clinical manifest.,tions are generally indicative 
of advanced disease, and more and more tumors are 
discovered incidentally due to the increased use of CT 
nncl ultrasonography. In n recent study of patients with 
renal tumors less than 3 cm in diameter, 96. 7% were 
disoovered incidentally, and 77.4% were initially de­
tected by US or CT (Smith ct al., 1989). Historically, 
only 40% to 45% of patients present "~th locnli1.ed 
disease, 25% lo 30% present with locally ad vnnced 
disease, and 30% present "~th distnnt metastases (Col· 
imbu et al., 1986; Silverberg, 198 L). 

Overall, hematuria is the most common presenting 
sign, present in 60% of priticnts (Table 15-3). A sizable 
proportion of patients also complain of palpable mass, 
abdominal paln or pain associated with bony metns­
tnses, weight loss, cachexin, fever, or varicocele. Phys· 
ical examination is genemlly remarknble only for the 
presence of nn uppeNjundrant or Rnnk mass and the 
occasional finding of a vnricocele, usually on the left 
side. 

Renal cell carcinoma is also associated with n host 
of nbnormol c linical and laboratory nnclings. M yper· 
tension is present in 20% to 40% of patients and moy 
be due to a variety of causes (Stenz! nnd de Kem ion, 
L989). Hyperrcninemia is found in approximately 33% 
of cases, but the hormone fs apparnntly biologk'(tl ly 
fnactive in Lhe majority of instances (Lind op et nl.. 
1986; Lindop and Fleming, 1984; Sufrin et al.. l977}. 
llypochromic, microcytic anemia is noted in 20% to 

TABLE 15-3 
Prosonllng Flndlnga In RCC Pa1lonts 

Andlngs 

H4maluria 
Elevated e<yth~ secfomenuulon rate 
Abdominal mass 
Anomie 
Flank pain 
Hype11enslon 
Weight loss 
Pyroxte 
Hep!lllo dysfunction 
Classic 1riad (homawria. abdomlnal mass. flank 

pain) 
Hyporcalcemla 
Erytllrocy10si$ 
Vorlcocele 

Occurrence (%) 

50-60 
50-60 
24-45 
21-41 
35-40 
22-38 
28-36 
7·17 

10·15 
7-10 

Oa11 from Skinner DG. Colvin AB, Vortnmon CO, et 81: Ofagnosis and man­
..,.,,.., renal coll """*"""8. car- 1971; 28:1165; Chisholm GO:~ 
-~-ond-~-NYkCSd 1974!230"°2: 
Fallon B: Renal pet"ICllYftW ....... B, Clri<al ond dagnostic lo- In 
C.lp °"- Loering s ... (odo): Goniloudt>IJY ~. Philadelpllla. Loi & 
Foblg0<, 198S, p 202. 

'10% of patients nod may be due to multiple fuctors, 
including hematuria, decreased production of reel 
blood ceUs. or destruction of red blood ceUs in tl1e 
circulation or spleen (Cherukuri et al .• 1977). In np· 
proximately 20% of patients pyrexia is noted, but the 
cause is unknown. Cachel<in and chronic debilitation 
arc noted in nnother 33% of patients. Other abnormal 
clinical findings sometimes associated with RCC In­
clude vasculilis (Hoag, L987; Mautner et al., L993}. 
polymyositis (Wurzer et al., L993), limbic encephalitis 
(Newman et al. , 1990), liver granulomas (Chagnnc et 
al. , 1985), diabetes meUitus (Palgon et al. , 1986). mo· 
tor neuron disease (Evans e t al., 1990), and peliosis 
hepatis (Otani et al., 1992). 

M yrind laboratory abnormalities nre also seen fn 
patients with RCC. An elevated erythrocyte sedi­
mentntioo r.itc is oommonly seen but is nonspecillc. 
Su&in nod associates (1978) found elevated plasma fl­
brinogen levels in 31 patients "~th RCC, COl'l'elnted 
to ndvnnced stage nnd clinical course. Acquired dys­
Gbrlnogenemin In a patient with RCC has also been 
described (Dawson et al., L985). This abnonnality re­
solved following nepbrec«>my but recurred with the 

.. 
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development of pulmonary metastases. Konmetastatic 
hepatic dysfunction (Stnuffer' s syndrome) is seen in 
LO% to 15% of patients with RCC (Stauffer, 1961). 
This syndrome is chnrncterized by an elevated alkaline 
phosphatase level, prolonged prothrombin lime, in­
creased a,-globulin levels, and decreased albumin 
levels. Patients do not have hepatic metnstases and 
the etiology of the hepatic dysfunction Is unknown, 
although recent evidence from animal models impli­
cates tumor producllon of interleukin-6 and granulo­
cyte colony stimulating factor (Nelson cl nl., 1994). 
Failure ofliver nbnom1nllties to resolve following ne­
phrectomy is associated with a poor prognosis, with 
fewer than 25% of p.1lients surviving 2 years (Boxer 
et nl., 1978; Warren et nl., 1970). Of patients with 
RCC, 3% to 6% arc found to be hypercalcemic. Suva 
and colleagues (19$7) recently identified a parathyroid 
hormone-related protein (PTHrP) from n human lung 
enncer cell line. Like parnthyroid hormone (PTH), 
PTHrP causes elevated cAMP levels in ostcoblasts and 
demonstrates PTH-like activity in monkey kidney 
cells, and it presumably causes bone resorption and 
decreased renal excretion of calcium. Cotoh and col­
leagues {1993) used immunohistochemical staining to 
demonstrate the presence of PTHrP in 95% of rennl 
cell carcinomas. However, no correl11tion was seen 
between intensity of staining and serum calcium 
levels. Erythrocytosis is noted in 3% to ,1% of patients 
with RCC. Da Silva and associates (1990) demon­
strated production of crythropoietin by tumor cells in 
three patients with RCC and proposed this as a mech­
anism for erythrocytosis. Amyloidosis is found in 3% 
lo 5% of patients with RCC but is genernlly discovered 
at autopsy (Chisholm, 1974). Other abnormal labo­
ratory values nssocintod \vith RCC include elevated 
forritin levels (M ufli et al., 1982), increased levels of 
insulin and gluc-.igon (Pavelic and Popovic, 1981), and 
a-fetoprotein, 13-humnn chorionic gonadotropin and 
PTH elevation (Dexeus et al., 1991). 

When the diagnosis of a renal tumor is suspected, 
based on patient complaints of hematurin, pain, or 
mass, or from constitutional symptoms or n pnmneo­
plnstic syndrome, n careful, thorough cvnluntion is 
indicated (Fig. 15-1). Intravenous pyelogrnphy (TYP) 
is still the most commonly used initial diagnostic mo­
dality, particularly when hematurla Is n presenting 
sign. The majority of renal masses seen on JVP are 
benign renal cysts, which are seen in 55% of patients 
(L.1ng, 1977). A typical benign cyst is shown in Fig. 
15-14. Because of the relative lrtck of sensitivity and 
speciflcity ofrVP, u.11 renal masses seen on lVP should 
be further evnluntcd, usually initially with uJtrnso­
nogr.1phy. In genernl, TYP does not provide useful 
stnging information, although it is sometimes helpful 
in determining the locntion and function of the con­
trnlateral kidney. 

FIG. 15-14 
Nephrotomogram ol a patient wilh a simple renal cyst (ar· 
rows) showing lhe typical "beak sign" (arrowheads). 

Ultrasonogr.1phy is quite useful in the diagnosis of 
simple benign cysts. Solid, complex, or indeterminate 
masses detected by US require further evaluation. 
Allhough CT is more necur.1te in staging, color-Row 
Doppler ultrasound is n useful modality in imaging of 
the renal vein and inferior vena cava for the presence 
and extent of tumor thrombus or compression (Didier 
et al., L987; McClennan and Deyoe, 1994). Ultraso­
nography is also sometimes helpful for guidance dur­
ing aspir.1tion biopsy of renal masses (Juul et al., 1985). 

Prior to the widesprc.1d use of CT scanning, renal 
angiography was commonly employed as a diagnostic 
modality for renal masses. Typical signs of RCC on 
nrteriogrnphy include neovascularity, venous pooling. 
and orteriovenous listulno (Fig. 15-15). However, CT 
has been shov.rn to be more accurate than nrteriog­
rnphy in the diagnosis and stnging of RCC (Mnuro et 
nl., 1982) and is nlso less invasive. Renn! angiography 
is now primarily used prior to nephron-sparing sur­
gery or in conjunction with renal angioinfurction 
(McClennan, 1991). Angiography may nlso piny a small 
role In the evnluation of Indeterminate masses. Risks 
of angiography include ''Ontra.~t-associntcd ronnl im­
pairment, hemorrhage, pseudoaneurysm formation, 
and arterial emboli. ln an effort to minimize the mor­
bidity associated with angiogrnphic procedures, Zabbo 
and colleagues (1985) used digitnl subtraction angi­
ogmphy (DSA) in combination with CT or US and 
round that intravenous DSA adequately outlined the 
111nin renal ar terial nnntoiny In 83% of cases but foiled 
lo domonstrate smaller renal vessels in the majority 
of Instances. Intravenous DSA was also quite accur.1te 
in Imaging the inferior vena cavn, correctly detecting 
two caval thrombi. 

Dynamic contrast-enhanoc-d CT scanning Is a very 
effective modality in t11e diagnosis :tnd staging of 
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FIG. HHS 
Righi renal angiogram showing lypicat neovasculari\y In large 
lower-pole RCC (arrows). 

renal tumors {McClennan and Deyoe, lllf¥1). When 
typical features of RCC are present, CT is accurate 
in approximately 95% of cases (Hricak ct al., 1985; 
~1cClennan, 1985; Didier et al., 1987). In a recent 
review by Oinney and oolleagues (1992), CT was also 
the most accurate staging modality. Typicnl findings 
of RCC on CT include tL solid mass that is hypodense 
or isodense compared with normal renal parcnchyma, 
with densities of 15 to 40 Hounsfield units (Mc­
Clennnn, 1985). Most renal cell carcinomas enhance 
less thnn normal parench)'llla following contrast in­
jection, bu t intensely vascular tumors mny initially 
appearhyperdense(Fig.15-16). Also, mrclyRCCmay 
appear hyperdense before contrast administration 
(l.,.fcClennan and Rabin, 1989}. Other findings on CT 
associated with RCC include invasion of the mass into 
normal parenchyma and central calcillcation with soft 
tissue extending beyond the calcification. Larger tu­
mors may be q uite heterogeneous with arcrts or hem­
orrhage or necrosis. Seoondary findings indicative of 
malignancy include grossly enlarged regional lymph 
nodes, venous invasion, and metastases (McClennan, 
1985). 

Magnetic resonance imaging (MRl) is nn additional 
modnlily oommonly employed in the diagnosis of renal 
tumors, particularly in patients in whom oontrast CT 
scanning cannot be used or in whom CT Rndings are 
equivocal (McClenmtn and Deyoe, 1994). Detection 

FIG. 15-16 
CT of a con1ras1-anhanced righl RCC (affows). (From Wil· 
Iiams RD: Tumors of the kidney, ureter, and bladder, In Wyn· 
gaarden JB, Smflh LH (eds): Cecil's Textbook of Medicine. 
Phlladelphia, WB Saunders. 1985, p 642. Used by permls· 
slon.) 

rntes as high as 95% have been reported (Hricnk e l 
ol., 1988). MRI w·.is originally loss sensitive than CT 
in the detection of renal masses smaller than 3 cm, 
unless the mass caused distortion of the renal contour; 
recent improvements in technique have greatly in­
creased the detection rate of smaller tumors (Semelka 
et al., 1993). On T,-weighted imnges, RCC typicolly 
displays a signal intensity inte rmediate between nor· 
mal cortex and medulla (Fein et al. , 1987). Most renal 
cell carcinomas appear byperintcnse on T1-weighted 
images. MRl is also useful in imaging large tumors 
when the origin oflhe mass is unclear from CT. Tumor 
staging is another area in which MRI can play a major 
role, particularly io assessing vascular involvement 
nnd adjacent orgnn invasion (McClennan and Deyoe, 
1994}. Currently, although MRI is most commonly 
used as an adjunct to or in place of contrnst CT scan· 
ning, improved detection rates as well as certain dis­
tinct advantages in tumor staging 1nake MRl nn in­
creasingly use!iJI modality. 

Multiple diagnostic modalities are used in tl1e evitl­
uation of patients witb suspected renal tumors, nnd 
no s;ogle study can detect, dingnose, and stage all 
tumors. Occasionally, and increasingly rarely, an ac­
curate ruagnosis cannot be made following n oomplele 
l'lldiologic evaluation. 1n these cases fine-needle as­
piration biopsy Is often recommended, with diagnostic 
nceumcy greater than 80% (Balfe et al. , 1982; Juul ct 
nl., 1985). lo some instances, surgical exploration is 
necessary to provide the diagnosis. 
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STAGE I STAGE II 

filllOf lhrolf'bia 

STAGE Ill STAGE IV 
FIG. 15·17 
Robson staging system for RCC (see Table 15-4). (Adapted from Robson CJ. Churchlll BM, Anderson W: The results of 
radical nephrectomy for renal cell carcinoma. J Uf0/ 1969;101:297.) 

Staging and Prognosis 

A numbor of singing systems have been proposed 
lor RCC. The most commonly used system in the 
United States is that of Robson und colleagues (1969), 
shown in F"ig. 15·17. BrieOy, in the Robson system, 
stage I tumors are contained by the renal c:tpsule, 
stage 11 tumors invade the perioephrie fat but are 
contained by Ccrota's fascia, Stage ma tumors dem· 
onstrate Involvement of the re nal vein or inferior vena 
cava, stngo Il1b tumors involve local lymph nodes, 
and stage llJc tumors show a combination of vascular 
and lymphatic spread. Stage IV tumors invade adja· 
cent organs (other than the ipsilateral adrenal gland) 
or have metastasized to distant sites. Among the Jim· 
ltations of the Hobson sys te m nre the definitions of 
stage IIJ tumors, wltich combine patients with sign if­
ic:tntly different prognoses. Patients with nodal in· 
volvement (stage illb) have n significantly worse prog· 
nosis (Bassil cl al., 1985; Hermanek and Schrott, 1990; 
Peters nnd Brown, 1980; Siminovitch et nl., 1983). On 
the other hnncl , patients with in volvement of the renal 
vein or venn cava without nodnl involvement dem­
onstrate long-term survival nenrly compnrable to that 
of patients with more loca.li1.ccl disease, provid~-d tbat 
all tumor c:in be surgic:illy removed and that no evi­
dence of metastases e.-dsls at lime of surgery (Kearney 

el nl., 1981; Sogani et al., 1983; Skinner et al., 1989; 
f"erra1i et nl., 1990). 

Tho tumor, nodes, nud metastasis (TNM) staging 
system has been proposed by the American Joint Com­
mittee oo Cancer (AJCC) and the lntern:i.tional Union 
Ag.~insl Cancer (U ICC) to offer greater accuracy in 
determining the prognosis of paUents with RCC. In 
the TNM staging system, T, and T• tumors are con­
llnccJ to tbe lddney but arc segregated by size, with 
tumors larger than 2.5 cm accorded n higher stage. T3 

tumors involve the renal veins, JVC, or perinephric 
Ussucs but are confined by Cerota's fascia. T, tumors 
extend beyond Cerotn's fascia. Nodal status is strnU· 
fled by size and number of nodes, <tncl metastatic dis· 
ease Is either present or absent. A comparison of the 
TNM and Robson staging systems is shown in Table 
15-'I. Although the TN M staging system allows bettCI' 
prognostic accuracy by subcl3s.<i6c:ttion of nodal status 
and major venous involvement (Bassil et al., 1985; 
1-lermnnek and Schroll, 1990), it is considered by 
many clinicians lo be c umbersome to u se. 

Modalities used for staging ofRCC must uccurately 
OCJnvcy information regarding tumor size. pe1illephric 
extent, presence nnd extent of major vascular involve­
ment, extent of nodal involvement. invasion into ad· 
jacent organs, nnd extent of distnnt metastases. Jn the 
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TABLE 15·4 
Comparison of Convonlkulal and TNM SU>ging Classlllcallon ol ACC 

AobsonSlage T N M 

I: Tumor c:onflOOd by capsule 

II: TumOf extensk>n to perirenal 
ra1 or "5ilaleral adrenal but 
ccnlf1«f by Geroca's fascia 

Illa; Renal vein 0< lnlori0< vena 
co.val Involvement 

Ulb: Lymphatic lnvotvemenl 

Ille: Combinallon of Illa and lllb 
IVa: Spread 10 contiguous 

0<gans excapl ipsliale<al 
edronal 

IVb: D!stanl meiasiases 

T, (lumor 2.5 cm 0< loss) 
T, (lumor >2.5 cm, llmlled 10 

kidney) 
T,. (lumor Invades adrenal gland 

0< perlnephric lol bul nol beyond 
Gerola's fascia) 

T,. (renal vein O< caval imlolvemenl 
below diaplvagm) 

T411: (cavol lnvolvemon1 abovo 
diaphragm) 

TM 

Tl,• 
T. (1umor extends boyond Gerota's 

lascia) 

T,. 

pn.u, various investigator.; have evaluated IVP, neph· 
rotomography, nrteriography, nuclear renal scans, ul· 
trasonography, cyst puncture and aspiration. and CT 
for staging renal neoplasms (Dinnie el al.. 1992; Karp 
et nl., 1981: Kothari e t al. , 1981: Lang, 1977: Mauro 
et al.. 1982; Richie et al., 1983: Stephenson et al., 
1984). Dynamic contrast-cnhnnced CT scnnning is 
now accepted as the most effective method available 
for staging the majority of patients "~th RCC (M~~ 
Cle nnon and Deyoe, 199!1; Newhouse, 1993). Re­
cently, MR! has been proposed as an cc1uivrdent or 
improved imaging modality for staging of RCC (H ricak 
cl al., 1985; Knrslaedt et al., l986: Fein et nl., 1987: 
H ricak et al., 1988; Amendola, 1989; Semel kn ct al., 
1993). Overall staging accurncies of74% to 96% have 
been reported for MRl, compared with 67% to 77% 
accuracies for CT. 

Both CT and MRI are very clTectlve in determining 
the size of rennl masses greater than l cm in diameter 
(Semelka et al., 1993). MRI cletccted 95% of tumors 
in 53 patients t'Olllpared with 89% for CT; all tumors 
missed by ~IU were less than l cm in size. ~either 
CT nor MRI cnn accurately dctennine the extent of 
per!nephric invasion (Amendola, 1989; Fein e t al., 
1987; Hricak cl al., 1988). Pathologic examinolion of 
tho renal capsule, 1>erine phric fot, and Ccroln's fascia 
is often the only ac<.'Urate staging modality. I lowever, 
the standard radical nephrcctomy encomp:isses all 
structures contained within Ccrota's fascia, and com· 
pletc surgical extirpation is morn importnn l thnn peri· 
nephric exte11t. 

Both CT and M JU can detect extension of tumor 
into the renal vein and IVC. Detection rates of 789& 
lo 9611> have beel\ reported for CT compared with 95% 

N. (nodes nega1lve) 

N, (sSigle lymph node 2 an "'less) 
N, (lllngle node belweon 2 and 5 an, 

or muttip4e nodes <5 an) 
N, (singlo or muhlpkJ nodes >5 cm) 

M, (no dl&tanl mo1aS1asas) 

M, (dislanl me1aslases) 

IO 100% for MRI (Fein ct al., 1987; Coldfutb et al., 
1990; l:lricak cl al., 1988). MRI does not require in· 
travenous contrast administration to accurntely image 
major vascular structures; in nddition, COJ'Ollnl and sng· 
ittnl planes nro readily visible on MRI scans (Amen­
dola, 1989). MRr eao also detect b-ue tumor invasion 
into the vena eaval wall (McClennan and Deyoe, 
1994). Venacnvography is sometimes necessary as a 
complementary test and can be as accurate as MRI 
(Fig. 15-18). The combin11tion of venacavography and 
MIU L'Orrectly identified aU vena caval thrombi in one 
series (Horan et nl., 1989). Color-Dow Doppler ultra· 
sonography is also somelimes useful in delineating 
vcnn eaval thrombi (~cClen nan and Deyoe, 1994). 

Both CT and MRI are superb in their d etection of 
enlarged relroperitoneal lymph nodes. Unfortunately, 
neither modality can di!Terentiate byperplastic nodes 
from true metastasis (Amendola. 1989; !'v!cClennan 
and Deyoe, 1994). A number of recent studies have 
shown thnt Mm is equal to or better than CT in the 
detection of local adenopathy, particularly in differ­
entiating small lymph nodes from adjacent small vas· 
cular structures (Amendola, 1989; Feiu ct al., 1987; 
JI rieak et al., 1985: Semelka et al., 1993). M.RJ is 
clearly superior lo CT in the evaluation of adjacent 
organ invasion, with accun1cics of98% to 100% (Amen­
dola, 1989; llricnk et al.. 1988; McClennan and 
Deyoe, 19!M). TI1is is due to the definition of planes 
between the tumor and adjacent structures, easily 
seen on MRI. 

The most common sites of extraabdom!nal metns· 
lases from RCC are the lungs and bone (see Table 15· 
5). CT of the chest is the most sensitive method of 
detecting pulmonary parenchymal masses and is prob-
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FIG. 15-18 
Patient with RCC with SUSIJ"'Cled invasion into the Inferior 
vena cava. A, CT showing renal mass (short arrows) and 
suspected vena cava thrombus (long arrows). B, Inferior ven­
acavogram showing suspected intralumlnal mass (arrows). 
C, Transaxfal MRI showing tumorous retroperiloneal node 
(arrows) displacing venal cava anteriorly (arrowheads). 
D, Coronal MRI showing tumorous lymph n.ode (arrows) dis· 
placing vena cava laterally (arrowheads.) E, Saglllal MRI 
showing tumorous lymph node (arrows) displacing venal 
cava anteri0<ly (arrowheads). 
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TABLE 15-5 
Common Siles or Metastases In Renal Cancor 

sue % 

Lung 50-60 
Bona 30-40 
Regional nodes 15-30 
Maln renal veifl IS.20 
Perirenal fal 1G-20 
Adrenal ~pallaloral) 1G-15 
Vena ceva S-15 
Brain 10-13 
Adjacenl organs (colon. pancroas) 10 
Kidney (con1rslaleral) 2 

Adapted trom Follon B: Renal parenchymlf tumo<a. B. Cftcal and dlagnosllc 
foaluc ... 111 QAp DI.. i-q SA (eds): GenllocM1t>ory ()ic:olow. Piii~ 
Lea & Foblget, 1995, p Z02:-JP, Gamid< MB: f'ltnolyrenal and­
can::et, In R 111- RE. Gomicl<. MB Codi): C.-M</ Ille Kl61ey. f'lll. 
adolplU, LealftCl FIOlgor. 1982. pp 683-e85, - DE. Swanson DA. Von 
E-AC: Tumora ol Ille genltourlnory ln>d. In - DR (ed): -
UrOlogy. LAls AllDI, C..llf, Lange Mecfical Pubflcotl..,., t 984. 

ably the most cost-effective as well when combined 
with CT of tl1c abdomen, which is almost universally 
performed In the staging of renal tumors. Standard 
posterior-anterior nnd lateral chest radiography may 
be sufficient for s taging in patients with T, tumors and 
no symptoms of thoracic disease (Lim und Carter, 
1993). Bony metastases are best evaluated with radio· 
nuclide bone scans, although furlhor evaluation with 
plain films nnd sometimes CT or M lU is necessary to 
eoniinn the diagnosis, since abnormal bone scans arc 
nonspecific. 

Io summary, since dynamic contrast-enhanced CT 
scans are the most commonly employed modality in 
the diagnosis of renal tumors, und ~ince they offer 
great accun1cy in local staging, oFten prcopcrati"e 
evaluation for distal metastases with bone scans and 
CT of the chest is tl1c final necessary step before sur· 
gical therapy is undertaken. ~IRl offers several ad· 
vantages over CT and is particulnrly attractive for pa­
tients '"ho cannot receive intravenous cootrast or in 
whom CT findings are equivoc11I. Disadvantages of 
MRI include higher cost, clecrcnsccl nvnilability, long­
er scan times, and clnustrophobin (Hricak c t al., 1985; 
McClennan nnd Deyoe, 1994). Occasionally, sh1dies 
such as venacavography, color-llow Doppler ultraso­
nography, and plain bone 61ms arc necessary for ac­
curate preoperative staging. Although renal angiog­
raphy has been replaced by cross-sectional imaging 
techniques for staging patients with RCC, il is still 
sometimes useful when nephron-sparing surgery is 
indicated. 

Whether the Robson or Tl\ M staging system is 
used, tumor stage at the time of surgical exploration 
is the most vnluable prognostic indicator {Thrasher and 
Paulson, 1993). Reported 5-year survival rates for Rob­
son stage I tumors range from 65% to 93%, and cor-

TABLE 15-6 
Prognosis of Surglealy Treated Patients with RCC 

TNM Slage S·Yoar Survival(%) 

I 80·100 
11 7G-80 
Ill (renal "etn 0< veno cava) 50·00 
Ill (nodal imlolvemenl) 1S.25 
w S.10 

responding figures for TNM T, and T, tumors are 68% 
to 100% (Bassil cl Ill., 1985; Cherrie e t nl. . 1982; Din­
ncy et al., 1992; Giuliani et al., 1990; Colimbu et al., 
1986; Hermanek and Schrott, 1990; Robson et al. , 
1969; Selli e t al., 1983; Siminovitcb et al., 1983; Skin­
ner et al., 1971). Survival decreases accordingly with 
Increasing stngc (fable 15-6), and only 5% to 10% of 
patients with distant metastatic discnse at the time of 
diagnosis will survive 5 years (Thmshcr nnd Paulson, 
1993). Spread of tumo1· into regional lymph nodes is 
also an adverse prognostic indicator, with reported 5-
)'e:tr survival rates of 7% to 52'1> (Bassil ct al., 1985; 
Oinney et al .. 1992; Giuliani et al., 1990; Colimbu et 
al., 1986; Hennanek nod Schrott, 1990; Siminovitch 
ct al . . 1983). Extension of tumor thrombus into the 
vena cava does ·not have a signillcant impact upon 
su.-vival, provided that the tumo1· is conAmed by Ger­
ota'< fascia, no evidence of regional nodal or distant 
metastasis is found, and all tumor and thrombus can 
be resected completely (Hatcher et al., 1991). Other 
investigators have found tbat vena cnval extension 
when coupled with extension of tumor into the peri­
nephric fat, even when confined by Ccrota's fa.<cin, 
portends n poor prognosis (Cber1ie et nl., J 98.2; Heney 
uod Nocks, 1982). Since preoperative determination 
of perincphric tumor extension is often difficult. even 
with advanced cross-sectional imaging techniques, an 
aggressive surgical approach, including resection of 
the veoa cavnl wall if necessary, is sometimes war· 
ranted. 

Various other prognostic indicators for RCC, in­
cluding tumor grade, ceU type, histologic patteni, tu· 
mor s ize, now cytometry, and performance status. 
hnve been Cl'nlunted (Thrasher and Paulson, 1993). 
With few exceptions, none of these f.'ICtors seems to 
add significantly lo tl1e prognostic power regarding 
the extent of tumor nt time of diagnosis and staging. 

Pathology 

ln the pa.st, renal cell c:irci1'omas were often called 
adenocarcinomas, Crnwitz' tumors, nncl hypernephro· 
mas. The loller two designations were based on the 
e rroneous conclusion by Grawitz (1883) that renal tu· 
mors actually nrose from adrenal res ts within the l.;d­
ney. More recent studies using ultrastructural and im· 
munohistochemicnl techniques have established the 
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FIG. 15-19 
A, Gross pathology of the same right RCC shown In Ag. 15·16. B. Photograph of the gross pathology of mulliple RCCs in a 
pallont with von Hippef-Undau disease. 

cDi•helial cells of the proximal tubu le as the site of 
origin of most renal cell carcino mas (Holthofer, !990; 
Oborling et nl., 1990). Some subtypes of RCC, such 
as collecting duct carcinomas, chromophohc cell tu­
mors, and at least some papillary renal cell carcinomas, 
appear to arise from the distal tubule or collecting 
duct (Fromowitzand Bard, 1990; O'Toole cl al., 1993). 

Crossly, most renal cell carcinomas originate from 
lhe cortex, with an average size of 7 cm (Fromowi tz 
ruid Bard, 1990). The tumor is generally spherical with 
a pseudocapsule of compressed rerutl parenchymn sur­
rounding ii (Fig. 15-19). The color of the tumor ranges 
from gray-white to yellow. depending on the cell type 
and presence of flbrosis. Tumors composed of t>rC· 
dominantly clear cells containing lipids are more oficn 
yellow to tan; grjnular subtypes or tu mors 1.'0nlnini11g 
signiAcnnl areas of fibrosis are gray to white. Most 
tumors, especially larger spec.imens, a rc quito het­
erogeneous, with variable areas of viable tumor, nc.­
crosis, hemorrhage, fibrosis, calcillcatio1t, nnd cysl for· 
malion. 

Histologic.1lly, renal cell carcinomas are composed 
of a variety of cell types. Clear cells are found in a1>­
pro.dmately 75% of RCCs (O'Toolc e t al .• 1993) and 
contain abundant cytoplasmic lipids ruid glycogen 
(Fig. 15-20). These substances are removed during 
flxntion, and thus the cytoplasm apperu-s clear on light 
microscopy (Medeiros and Weiss, 1990). Cmnular 
cells are less common than clear cells and have a gmn­
ular, cosinophilic cytoplasm due to abundant mito­
chondria (Fromowitz and .Bard, 1990). The nucle i nre 
typically larger tlmn in cleM cells (Fil(. 15-21). Spindle 

FIG. 15-20 
Pholomlcrograph of clear cell renal adenocarclnoma (original 
magnlflcalion, x 250). 

or sarcomatoid cells are the least common cell type 
found in typical RCC (Fig. 15·22). These cells may 
resemble librosarcoma, rhnbdomyosnrcoma, or malig­
nant fibrous histiocytoma (Medeiros und Weiss, 1990; 
Ro cl al .• 1987). :vtost rennl cell carcinomas are com­
posed of various proportions of clear Md granular 
cells. Pure sarcomatoid RCC is a rare entity, :ICCOunt­
ing for fewer than 10% of cases (Fromowitz Md Bard, 
1990). From 5% to 10% of renal cell carcinomas are 
of papillary histology (Fig. 15-23). 

[n general, grading systems nrc not useful in de­
termining prognosis or treutmcnt. As previously dis­
cussed, tumor stage is the most I mportnnl prognostic 
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FIG. 15-21 
Photomicrograph of granular cell adenocarcinoma (original 
magnification. x 250). 

renal adenocarcinoma 

indicator, and high-grnde tumors arc usually high­
stage tumors (Fromowitz and Bard, 1990). Cell type 
is difficult to evaluate as a prognostic indicator, since 
most tumors arc mixtures of th e various ceU t)•pcs. 
McNichols c l nl. {1981) foullcl no diJlcrcnce in pro!(­
nosis between clear cell and gran u lnr cell tumors, al\ er 
correcting for slnge and grade. The spindle or snrco· 
matoid cell type, however, is associated with a grim 
prognosis. Most patients presented with metastatic 
disease, and the median survival was only 6.6 months 
in one series of 44 patients (Selin Cl al., 1987). 

Surgical Treatment 

Surgical removal of the kidney Is the only known 
effective trcnlment modality for localiwd renal <.-ell 
carcinoma. Radical nephrcctomy is the treatment of 
choice for stage l, stage IT, and some stage ill tumors. 
Nephrectomy in the treatment of metastastic RCC is 
discussed later. As described by Robson in 1963, rnd-

FIG. 15-24 
Boundaries of a lell radical nephreclomy. Dashed fine rep­
resents bolh the surgical margin and Gerota's fascia 

FIG. 15-23 
A kidney from a patient with hereditary papillary renal cell 
carcinoma (HPRCCJ. In this hereditary form of renal carci­
noma, patients develop multiple, bilateral renal tumOl'S. (From 
Zbar B. Tory K, Merino M, et al: Heredllary pa?llary renal 
cen carcinoma. J Uro/ 1994:151:561. Used by permission.) 

ical nephrectomy involves removal of the kidney and 
ipsilateral adrc1111l gland en b loc with the perinephric 
fat, Cerota's fascia, and lymphatics from the crus of 
the diaphragm lo the aorlic bifurcation (Fig. 15-24). 

The surgical approach to renal tumors is dependent 
upon the size and location of the tumor and the habitus 
of the patient. The anterior suboostal, thomcoabclom­
inal, and Rank nppro-.iches are commonly used (Fig. 
15-25). ln general, the majority of tumors are resect­
nble th rough a trunsperitoneal subcoslal incision, 
which olTers excelle nt exposure of the g1·eat vessels; 
very lurge tumors, particularly in the up1>er pole, may 
be best approached through the thorncoabclomionl 
route. After the peritoneal cavity is entered, the in­
traabdominal contents should be palpated and in­
spected. The ascending or descending colon is mo­
bilized and reflected medially nfier Incision of the 

T 
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FIG. 15·25 
Patient positioning for a radical nephrectomy through an an· 
terior subcostal Incision (dashed line at costa/ margin). The 
lower Gibson Incision is used for completion ot a radical 
nephroureterectomy. 

pcritonc:ul reflection along tlic line ofTo ldl. For l'ight­
sided m[ISscs the duodenum is also mobilized nntl re· 
Oectcd medially to expose the renal vessels. The renul 
artery and vein are identified, ligated, and divided. 
II is helpful lo ligate the renal artery early lo prevent 
excessive blood loss. Cerota's fuscia surrounding the 
lddney and adrenal gland is then sharply nnd bluntly 
dissected away from surrounding structures. Lym­
phatics and symp:ithetic structures along the oortn or 
vcna cava are ligated or clipped and divided. The 
ureter Is ligated and transected, and the specimen may 
then be removed from the retroperitoneum. 

Tumor extension in to the renal vein nncl inferior 
venn cnva ma)• present a formidable su rgical chnllcngo. 
Hcnnl venous extension is usually not problen1nUc, as 
the tumor thrombus can be milked back low1u·d the 
kidney t\S the renal vein is ligated closer lo the vcna 
cavn. Occnsionnlly, n vascular clamp must be plnccd 
nl the junction of ll1e renal vein nnd IVC. The rcnnl 
vein is divided, the vein nnd thrombus arc reseclcd, 
nnd the slump of the renal vein or cavnl incision is 
overscwn. C.~re must be taken oot to dislodge the 
tumor thrombus during these manipulations. )/fan· 
agcment of tumor thrombus within the IVC is depen­
dent upon the ccphalad extent of the thrombus and 
presence or absence of invasion into the caval wall. 
Pritchett and associates (1986) described their cxpe· 
ricnce with three groups of patients with extension of 
rcnnl cell carcinoma inlo the IVC. C roup J thrombi 
arc infrnhepatic and ncocounted for nearly 50% oftheso 
patien ts anti those in other ~eries (Burl ct nl., 1993). 
Although in some cases the tumor thrombus cnn be 
milked back into tllC renal vein while n vn.~culnr clamp 
is placed nt the ca val junction, niosl group I thrombi 
require isolation and occlusion of the vena c:ivn above 
and below the thrombus, as well as the opposite renal 
vein. the lumbar veins, :md other tributaries sucl1 as 
the gonndnl nnd adrenal veins. A vertical incision is 
made in the vena cava and continued circumferentially 
around the junctfon of the renal vein, nncl the throm· 
bus Is carefully dissected away from the wall. The 
ncphrcctomy is then completed and the venn cavn is 
repaired. Direct invasion of the tumor Into the wall 
of the vcnn cavn requires resection of the in vol vecl 

portion of ll1e side wall or, nt limes, the entire cir· 
cumfcrence of the vena cava (l-lntcher et al., 1991). 
Restoration of venous drainage from tl1c contralateral 
kidney may be difficult. If the lefi kidney remains, 
often collateral drainage via the ndrenal, gonadal, and 
lumbar veins is sufficient, particularly if the vena cnva 
had previously been completely occluclecl by tumor 
thrombus, although the patient may require short· 
term dialysis postoperatively (Kearney et al., 1981; 
Pritchett et al.,1986; Skinner ct al., 1989). Because of 
the lack of collateral venous droinngc from the right 
kid ney, vascular reconStl'llction of the right rennl vein 
mu~t be performed to rnestablish drainage if the venn 
cava is comple tely resected (Kearney et al. , 1981). 
Croup JI thrombi as clnssilied by Pritchett and asso­
ciates (1986) extend into the intrnhepntic vena cava, 
and group ill thrombi, which nccounl for approxi­
mately 10% of cases, extend into the right atrium. The 
surgical approach to ll1ese thrombi is similar to that 
for group L with the addition of occlusion of the SU· 

perior mesenteric artery and the porta hepatis. For 
group ill tl1rombi, the assistance of n cardiovascular 
surgeon may be necessnry to open the right atrium 
noel resect the tl1rombus or push it clown into the NC. 
These procedures are usually performed in conjunc· 
tion with cardiopulmonary bypass and sometimes hy· 
pothermin and C"Jrdino arrest (Burt e t nl., 1993; 
Hatcher et al. , 1991: Jnnosko et nl., 1991; Marshall et 
al., 1984; Stewart et al., 1991). 

Regional lymphaclenectomy, originally advocated 
by Robson {1963) and later by others (deKemion, 
1980: Herrlinger et al., 1991; Marshall and Powell, 
1982; Peters and Brown, 1980), remnins controversial. 
Proponents argue that resection of positive oodes, if 
they are the only sites of metnstatic disease, may ben­
efit a small number of patients, particularly since there 
nre currently no widely effective treatments for met· 
a.static RCC. This seems reasonable if only a few small 
nodes :ire involved; however, more extensive nodal 
Involvement portends a poorer prognosis (Hermanek 
and Schrott, 1990). There are a number oflimitations 
of extended regional lymphadencetorny (deKernion, 
1980). Because the lymphatic clminuge of the kidney 
is 011preclictable, even on extensive retropel'itoneal 
dissection (see Fig. 15-26) cannot 1·ensonably be ex· 
pt!cted to remove all possible sites of metastasis, and 
may increase morbidity and mortality. Palieots with 
lymphatic metastases also commonly demonstrate 
synchronous or metllChronous distant metastases, 
and regional lymphadenectomy will not benefit tl1ese 
patients. Also, it is possible that in those patients 
who benefit from lyrnphnclenectom)' (i.e., patients 
with limited nodal involvement), those same nodes 
would have been removed by a stnndard radical ne· 
phrcctomy. A randomized prospective trial would be 
necessary to determine the role of regional 

West-Ward Exhibit 1043 
Jennings & Linehan 1996 

Page 0023



664 AOUl.T UllOLOCl' 

AG. 15-26 
SurglcaJ extent ol a radical nephrectomy and lymphadenec­
tomy for RCC on either side (dashed fines). 

lymphadenectomy in patients with locali1.cd kidney 
cancer. 

Biiaterai RCC and Tumors In Solitary Kidneys 

Although the radical nephrectorny is the standard 
form of therup)', there are some situations in which 
nidical nephrectomy would remove all functioning re· 
nnl tissue. Exnmples of such situations nrc bilaternl 
renal cell carcinomas and RCC in nn anatomic or func­
tionally solitary kidney. In these instances some sur­
geons would fuvor removal of all renal tissue coupled 
with dialysis and possibly renal transplantation. TI1is 
is not optimal treabnent for some patients because of 
the morbidity and mortality associated with dialysis 
and transplantation (faylor, 1993). Renal-sparing sur­
gery is recommended in selected patients. 

Several nephron-sparing techniques havo been de­
scribed, including partial nephrectomy, cnuclcntion, 
and extracorporeal partial nephrectomy followed by 
nutotrnnsplantation ('b011ch surgor{). Becnuse of the 
pseudocat>sule that typically forms nround rc11nl cell 
carcinomas, cnuclcation, which remove.~ tumor In a 
relatively avn.~cular p lane while retaining tho maxi· 
mum amount of fuoctional renal tissue, Is considered 
appropriate in some instances, particularly in the mnn­
ogement of patients with hereditary forms of ren:il 
carcinoma (Novick, 1992). Survival rates of u11 to~ 
have been re1>0rted with this technique (Novick ct al., 
1986; Steinbach et al., 1991). However, other studies 
of enucleations of renal tumors following radical ne­
phrectomy report detection of residual tumor in the 
enucleated hed in 27% to 38% of patients, ns well as 
capsular invasion, venous invasion, occult metastatic 
disease, and multicentricity(Blackcy e t al., 1988: Mar­
shall ct al., 1986). For these reasons, pn1·t1al ncphrcc-

tomy is considered by most to be the preferred 
method for nepbron-sparing surgery. 

Preoperative staging is idcnlical to that mentioned 
previously, "~th the addition of renal :mgiography. 
After the renal vessels are exposed, the kidney is 
packed in saline slush nnd the renal artery is clamped 
follo\ving the administration of 20% mannitol. For 
smaU peripheral tumors, the procedure may be per­
formed without ischemia or with warm ischemia (Moll 
ct al., 1993). The brnnchcs of the rcMI artery leading 
to the tumor are identified, ligated. nnd uividcd. Par­
tial nephrectomy by wedge resection, guillotine am­
putation of the upper or lower poles, or circumscrip­
tion of a margin of oormitl pa.rench)•ma SmTOunding 
the tumor is then perfonncd. It is bcsl to leave intact 
the perirenal fat and Cerota's fuscia overlying the tu­
mor. Frozen sections of the margins arc taken to en­
sure complete tumor removal. nie collecting system 
is repnired and hemostasis is achieved. Occasionally 
in the case of large centrally located tumors, extra­
corporeal partial nephrectomy with autotransplanta­
tion is indicated, but these cases are rare (Novick, 
1993). 

Results in selected series have been uniformly good, 
with overall 5-yenr survival rates of 67% to 80% and 
t"Oncer-specific 5-year survival rates of 84% to 89% 
(Morgan and Zincke, 1990: Nnvick et nl. , 1989). Lt>cnl 
recurrence 1·atcs of 6% to 9% have been reported. 
These data are comparable to most series of Robson 
stage T and II renal cell carcinomas, and iodicnte that 
tumor stage at time of surgical intervention may be 
more important than choice of surgical procedure 
(fa)'lor, 1993). Radical ncphrcctomy is considered by 
most phy'Sicians to be the treatment of choice in pa· 
tients "~th a normal contralnteral kidney because of 
concerns regarding loc.'ll recurrence and unsuspected 
multifocality (Novick, 1993; Cheng et al., 1991). Nev­
ertheless, as increased numbers of smaller tumors are 
discovered incidentally, ncphron-sparing surgery may 
t'Ome to play a larger role in the trcntment of carefully 
staged patients. Several authors have reported excel­
lent results for nephron-spnl'il'1g surgery in cases of 
unllateral RCC with a normal contralatcral ~idney. Jn 
combined series of 241 patients, the d isease-specific 
survival rate was 95% \\~th a menn follow-up of ap· 
proximately 3 )'eArS (Licht nnd 'ovick, 1993). In these 
series, the tumors were smnll, with a mean diameter 
of less than 3.5 cm. Licht and colleagues (1994) re­
ported a 5-)'ear canccr-speci6c survival rate of 100% 
with no postoperative recurrences In patients ,yjtb 
unilateral stage 1 tumors smaller than 4 cm which were 
treated with nephron-sparing surgery, and tliey pro­
posed that these criteria could be applied to patients 
with unilateral RCC and a normnl contralateral kid· 
ney. These authors also found lhat incident111ly de­
tected tumors were smaller (menn diameter 3.6 cm). 
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more often unilateral, and of lower pathologic stage 
than symptomatic tumors. Thus, patients with inci­
dentally discovered renal cell carcinomas ore more 
likely to be candidates for proposed nephron-sparing 
strategics. Ullimately, a randomized trial comparing 
radical nephrcctomy to nephron-sparing surgery in 
this select groi1p of patients would be necessary to 
address the issues oflong-term survival, locnl nnd dis­
tant recurrence rates, and attendant morbidities as­
sociated with each approach. Until such lime ns a trial 
is perfonned, many clinicians continue to advocate 
radical nephrectomy as the treatment of choice in 
these patients. 

Bilateral RCC is an infrequent occurrence, noted 
in 2% to '''*' of patients (McDonald, 1982; Vermillion 
et al., 1972: Viets et al .. 1988). For patients witb syn· 
chronous bilateral RCC, bilateral nephron-sparing 
surgery is recommended when technically feasible, 
particularly in patients with familial renal cnncer syn· 
dromes such as von Hippel-Linclnu disease. Alternate 
strategies Include the use of radical neph1·cctomy oo 
the most scvernly affected side in conjunction with a 
contralntcral p:irtial nepbrcclomy. Patients with bi­
lateral asynchronous RCC may also be managed with 
nephron-sparlng surgery, although some scrie.~ have 
shown poorer results in this subset of patients (Topley 
ct al., 1984; Zincke a11d Swanson, 1982). 

LOC<Jl/y Invasive RCC 

Renal cell carcinomas invade adjacent orgnns such 
as the adrenal gland, colon, duodenum, pancreas, or 
spleen in nppro:timately 10% of cnses. Invasion into 
tlle ipsilaternl adrenal gla11d {Robson singe IT or TNM 
stage 1',.l is not folt to he particularly ominous, since 
the adrenal gland is typically removed during a radical 
nephrectomy. Any other direct local orgiin invasion 
classifies the tumor as stage IV, with a significantly 
worsened prognosis: fewer than 5% of pnlicn ts will 
survive 5 years (deKernion and BeUdegrun, 1992). 
Occasionally, adjacent org.111 invasion will causo pai11, 
intestinal bleeding, or intranbdominal bleeding nnd 
will necessitate therapeutic intervention. It is often 
possible to perform en bloc resections of the involved 
colon, pancreas, spleen, or liver, but patients must be 
careftilly selected, as these procedures can be asso­
ciated witll signific.~nt morbidity and mortality. Partial 
resection or "debulking" procedures are infrequently 
recommended. 

Metastatic Renal Cell Carcinoma 

Nephrcctomy and Resection of Metastnsc.1.-The 
role of nephrcctomy in tho pulicnt with metostalic 
RCC remains to be dctem1ined. There nrc no pro­
spective, randomized trials ~'Omparing tl1e course of 
patients with distant metastases who were observed 
wilb those who underwent nephrectomy. Jn n report 

from deKemion tmd associates (1978), 26 patients un­
derwent nephrectomy for palliation. The survival of 
thcso patients was no different from that of tlio series 
of 86 p.~tients with metastatic disease. Middleton 
(1967) found in his series of 141 patients with meta­
static RCC that nephreclomy did not prolongsurvivnl; 
none of the patients survived 2 years. 

There is a subset of patients with metastatic RCC 
who may derive some bcneAt from nophrectomy. Thnt 
is the small num bcr of patients who present with a 
solitary metastasis, estimated at between 1.6% and 
3.2% of patients (~liddleton, 1967; Tolia and Whit­
more, 1975). Middleton (1967) reported a 34% 5-year 
survival ln patients with a solitary mctustnsis who un­
derwent nephrectomy tu1d surgical resection of Lho 
metastatic site, based on his series and other reports. 
Tolin and Whitmore (1975) reported a 35.3% 5-year 
survival in patients with a solitary metnstnsis. ln this 
series patients were treated with nephrectomy and 
various modes of trentment of the metastatic site, in­
cluding surgery and radiation. Patients who present 
with a solitary metastasis at the time of diagnosis have 
• poorer prognosis than those in whom a metastasis 
develops at some point following oepbrectomy 
(deKernion et al., 1978; O'Dea ct nl., 1978). Among 
26 pnlicnts who developed a solitary metnstnsis be­
tween I month and 7.5 years following nephrectomy, 
O'Deu and associates (1978) reported a 23% 5-ycar 
survival rate following resedion of the metnstasis, with 
3 long-term survivors al 58, 94, and 245 months. Pal­
liative or adjunctive nephrect.omy may improve the 
quality oflife in selected patients with Intractable pain, 
severe hemorrhage, or systemic manifestations of 
RCC such as hypercnlcemia, hypertension, nud non­
mctastalic hepatic dysfunction (deKemion, 1983; 
Fowler, 1987; Freed, 1977). Nephrectomy in patients 
with metastatic RCC is recommended primarily for 
patients with a solitary metastatic site which is amc­
nnhle to su rgical 1·cmovul. The role of nephrectomy 
as an adjunct to systemic therapy in l>lltients with 
metastatic RCC is currently under study. 

Angioinfarction.-Angioinfaretion of renal tumors 
has been used bot11 as a preoperative adjunct and as 
a palliative measure in patients with unresectable or 
metastatic tumors. Angioinfurction wiis llrst described 
by Lalli nnd associates (1969), and since then a variety 
of agents have been used for emboliz.1lioo, including 
absolute ethanol, autologous blood clot, gelatin 
sponges (Celfoam), and Cianturco steel coils (Swanson 
et al., 1980; McLean and .'.vleranze, 1985). The kidney 
is !\II end organ, nnd thus nngioinfnrction may be ac­
complished at minimal rlsk to adjacent vnscular beds. 
Most patients develop n "postinforclion syndrome" 
chnmcterized by ileus, fever, Rank or abdominal pnln, 
nnd leulrocytosis (McLean and Mcranze, 1985). ~lore 
signlflmnt complications include renal failure or im-
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pairmcnl from the use of contrast matcrinls. t'enal ah­
scess, colonic inforcHon, nnd pulmonary cmbolus from 
ischernlc necrosis of tumor thrombus (Cox ct uL, 1982; 
Jennings el al., 1993; McLean and Mcranze, 1985; 
Wallace el al .• 1981). 

[n addition to palliation offered to pnlicnls with un­
resectablc t umors, thcornt!cnl advantages of angioin­
farction include decrensccl operative blood loss, en­
hancement ' of perincphric tissue planes, and 
improvement of preoperative anemia and perfor­
mance status (Craven et al., 1991; McLean and J.ler­
anzo, 1985; Singsaas et al., 1979; Wallace ct al.. 1981). 
However, there is no good evidence that these ad­
vantages nm rcaliwd in most patients. l\cnal tumors 
often develop neovasculurization from mllny d ifferent 
feeding arteries, and thus embolization of the main 
renal artery cannot be expected lo infarct all or even 
most of the tumor. Angioinfarction appears to have no 
beneAt in improving the prognosis of patients "~tli 
metastatic d isease. Sw11nso11 and oollengucs (1983) re­
ported n 15% partial ond complete response of met­
astatic sites in patients treated with infarcliou followed 
by nephrectomy. However, no difference in survi\•al 
was noted. Gottesman and associates (1985) treated 
30 patients with infarction and nephrcclomy. Only l 
partlnl l'Csponse was noted, and all patients eventually 
progressed. The role of angioinfurction seems best 
suited to those symptomatic patients wilh metastatic 
disease who require palliation. 

Radiolhcrapy.-Radiatlon therapy has been used 
as nn ndjuvunl therapy nnd for palliation in patients 
with meta.~tatic RCC. Although some studies have 
shown improvement in local rccurren~'C rates follow­
ing postoperative radiation therapy, olhc1-s have not 
oon6m1ed this finding (Kjacr el al., 1987; Stein et al .. 
1992). Survival docs not seem to be enhanced in most 
series. Radiation therapy can be beneficial in the treat­
ment or symptomatic osseous metasllc~cs. Cutuli and 
colleagues (1990) reported improvement of pain in 
50% of patients with metastases to the skull. spine, 
ribs, peh'is. and long bones. Halperin and Harisindis 
(1983) successfully palliated n<ro of patients with pain­
ful bony metastases. Surgery in combination with ra­
diation therapy has also been used hi tho lreabnent 
ofvertcbrnl body metastases with spinal cord compres­
sion. Sundurcsan and nssociales (1986) reported neu­
rologic improvement in 7 of 7 patients treated with 
total tumor resection, spinal stabilization. and post­
opcmtivc radiation, oomparcd with a ,15% suct.-ess rate 
in similar patients trcntcd with rndialion alone. Ra­
diuthcrn1)Y nlso plays a role in the pall iution of' brain 
meb1.stuscs. Maor and oollengucs (1988) treated 7 pa­
tients witl1 symptomalic cerebral metastases. ln 5 of 
these patients. complete surgical extirpation was suc­
cessful and was followed by radiation therapy. These 
5 patients had a medinn survival or 63 weeks. In 39 

patients from tho same study who received on ly 
whole-brain irradiation, improvement was seon in 
only 30%, with a median survivnl of l7 weeks. Other 
investigators have also reported an approximate 30% 
response rate for whole-brain irradiation to cerebral 
metastases (Halperin and Harisiudis, 1983; Cutuli et 
nl., 1990). Stcrcotactic radiosurgery may be another 
useful modality in Lite treatmenl of brain metaslnses. 
Coffey and associates (1991) found improvement in 2 
of 3 patients following cobalt-60 gnmma knife radio­
surgery, which avoids the risks associated with cra­
niotomy. 

Chemothernpy.-To date, the results of chemo­
Lherapy for 1idva11eed RCG have been d isappointing, 
with an average complete and pnrtlal response rate of 
only 5.6% (Yagoda et al .. 1993). The profound resis­
tnnce of RCC lo chemotberapcutlc agents is thought 
to be multifactorial. fojo and colleagues (1987) found 
e levated expression of the multidrug resistance gene 
(mdrl) in 75% of renal cell carcinomas. Knkehi and 
associates (1988) found similar results in 86% of pa­
tients. The mdrl gene encodes for P-glyooprotcin, a 
170-kilodalton plasma membrane-associated glyoo­
protein that has been locali7.ed to tl1e proximal tubular 
cells of the kidney (Mosoow and Cowan, 1988; 111ie· 
baut et al ., 1987). P-glycoprotcin funclions as a drug 
elllux pump nnd appears to be l'Csponsible fol' the 
decreased inlr.lccllular ooncenlratlons of various che­
moll1erapeulic agents. Recognition or the role of P­
gl>•coprotein in multidrug resistance has led to the use 
of several agents (primarily vernpamil, quinidine, and 
their derivatives) that block the action of the pump in 
vilrn (Kaniu1111ru et al . • 1989; Lni et al., 1990; Mickisch 
C't al., 1990; Mickiscb et al. ,1991; Tsuruo et al., 1984). 
However, early clinical trials have met with only lim­
ited success (Chabner and Fojo. 1989). Other mech­
anisms of drug resistance that appear to be important 
In some renal cell cal'cinomas include the glutathionc 
l"Cdox cycle, in which glutathione peroxidases b ind nnd 
Inactivate chemotl1crapcutie agents (Mickisch ct al., 
1990; Moscow nnd Cownn, 1988), as well as decreased 
expression of lopoisomerase n (Volm et al., 1992). 
New chemolheraa>eutic strategies are being evaluated 
to take advnntagc of the infol'mntion gained from lhe 
studies of P-gl y~'Oprotein and glutathione function 
(l"able 15-7). 

Hormonal Thcrnp)•.-The rationale for hormonal 
therapy in the t reatment ofRCC Is based on the find­
ing of renal tumors in male Syrian golden hamsters 
exposed to prolonged administration of estrogen (Kirk­
man nnd Bncon, l9·19). Subsequent studies showed 
that high doses of progesterone in hibited tumor for­
mntion and growth (Bloom et al., 1963; Bloom. 1973). 
An early clinical series by Bloom (1973) showed n 22% 
objective re5J10nsc rate in 80 patients with mctastntlc 
RCC, as well ns n 15% response rate in collect<.-d se-
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TABLE 15-7 
CM<notherapy for Treatment of MetaSta6c RCC 

Agont(s) No. 

Single 
Vlnblasllno 296 
H)'droxyurea 140 
lomusline (CCNU) 79 
Cydophotphamlde t 32 
Methyl-gtyoxal bls(QUMYlhydrazone) 76 
Floorotlladl 20 1 
Ooxorubldn 65 
Cfsplatlnum GO 

CombJnalion 
Vlrblasllne, cydophosphamide, 45 

hydroxyurea, progesterone, and 
prad11iso11e 

V1nb1astine 8l1d CCNU 93 
Vinblastine 8l1d progesterone 38 

% CR/PR' 

16 
11 
10 
9 
9 
5 
0 
0 

16 

13 
8 

oam lrom Rktlro JP, G1mk:k MS: Primary ronat and ut•torel cancer. In 
Riosolbad< RE. G1Wnlck MB (ods): CMCOt ond rho Xldnoy. Pl11L'ld~h1'1, Loa 
& Fobigor, 1982. pp 683·605: O!vor IN. Leovfu AO: Chomolhorapy and Im· 
munothor3py ol dlssomlrn.IOd t0nal tanee1, In Jnvadpour N (od): CMCfJI oJ 
rhO IVdnoy. -VOiie, Thlome·S..at10n Inc. 1984, pp 10!M20. 

· CA/PA • COft'4)le<o romlsslonlpanial romlsslon. 

ries. However, later studies with various bonnonal 
agents failed to conflrm these findings (see Tnble 15-
8). More recent crillcal reviews (Pizzocarn et al., 1986; 
Kjacr. 1988) hnvc concluded that RCC is not n hor­
monally responsive tumor and that realistic response 
mtes (usually only partial) of only l % lo 2% can be 
expected. Adjuvant hormonal them1>Y hns not been 
shown to be efl'ective. Altl1ough recent studies suggest 
that agents such ns high-dose tamoxifen may offer 
some benefit (Stahl et al., 1992), hormonRI therapy to 
dutc remains ;1n ine lfoclivc measure ngni nst metastatic 
RCC. 

lmmunothernpy.-The role of immunother.ipy in 
lhe treatment of patients with advanced RCC is being 
evaluated by a number of investigators. Rare but doc­
umented cases of spontaneous tumor regression, as 
well as cases of metastatic disease appearing many 
years following ncphrcctomy, led investigators to pos­
tulate that immunologic fuctors mny piny an impor\.tt11l 
role in the host's response to this malignancy. Separate 
studies published in 1983 evaluated the effectiveness 
of ct-in terferon in metastatic RCC (deKcmion et al., 
1983: Quesada et al., 1983) and showed combined 
complete and partial response mies of 16.5% and 
26.5%. Subsequent phase II trials have consistently 
s hown objective response rates (comple te noel partial) 
of 10% to 27% (1\bmtt et al., 1993; C hnitchik, 1992; 
Kirkwood et :ii., 1985; Levens et nl., 1989; M erimsky 
and Chaitchik, 1992: ~fuss e t al., 1987; Quesada et 
al., 1985}. Despite ten years of clinic.~1 experience with 
this agent, the exact mechanism of action, as well as 
the optimum treatment regimen, are m1clear, al­
though intermediate to high doses appear to be more 

TABLE 15-8 
Ho1monal Therapy for MetMUltic RCC 

Agont No. 

P1ogosierone 
Androgon 
Tamoxifan 
Naloxldine 

695 
190 
106 
39 

% CR/PA' 

5 
3 
3 

10 

OIQ ltom Gooey GP: o.rtn1 11111.11 in d'lemCChetapy In mecasaat.c renal 
Clrcinotna, In~ OE, S-ML (edS): CMcfl OI rht Gtdrowv7'11y 
Tr1et. Now YOik. Raven PfNI, 1979, p 87; deK•rnfon ..e: Trealmenl d 
nd'vQncod renal eel cancer-UOd1tional m&l'IOds and lnnovMM approad'le.s.. 
J Uto/ 1983; 130:2. 

·cR/PR • completo rcmlsaiOnlprArl.lol remlsslon, 

effective (Krown, 1987; Quesada et al. , 1985). Side 
effects of interferon thempy include fever, fotigue, 
nnusea, vomiting, and diarrhea, especially at higher 
doses (Muss, 1991). The s urvival benefit of interferon 
rnm11lns m1provcn (Quesada, 1989) since nll s tudies to 
dnte hnve been s ingle arm phase Il trials. The median 
duration of response is approximately 6 to JO months 
in most series, and complete remissions nre rare (Fig­
lin et al, 1991). Pnticnts who do respond tend to be 
males who hnve undergone prior ocphrectomy, will> 
p ulmonary o r mcdinstinal metastases and an excelle nt 
performance status. In these patients n highe r re­
sponse rate (up to 40%) can be expected (Quesada, 
1989). 

Other studies have evaluated 13-interfcron and -y­
interferoo in the tre.itmcnt of metastatic RCC. The 
effects of J3-intcrfcron appear to be similar to those of 
a-interferon (Kinney ct al., 1990; Rinehart et al , 
1986). Responses to -y-interferon are seen in approx­
i111ntcl1• 15% of patie nts (A ulit·zl}' ct 111., 1989; Foon 
e t nl., 1988; Garnick ot nl., 1988; RIUCRC, 1987). 
Other investigators have used various combinations of 
a-interferon and -y-inlcrferon: no clear ndvnntage is 
seen with combination thempy (Emstoff et al. , 1990; 
Foon et al., 1988; Cebocrs et al., 1988: Quesada et 
al., 1988). Similarly. combinations of a-interferon and 
various ehemothe rapc u tic agents s h()w no decided ad­
v1111t age ove r a-intc rfol'on alone and (ll'C associated 
with added toxicity (F'igli11 c l al., 1985; Neid hart 
Cl nl. , 1991, Murphy e t al. , 1992; Muss, 1991). TI1e 
use of a-interferon wil11 interleukin-2 is discussed 
below. 

lnterleukin-2 (IL-2) was first described by '.\.lorgan 
nnd t'Olleagues in 1976. I L-2 is produced by lympho­
cytes nnd ncti va.tes scvcml immune mechnnisms, in· 
c l11dlng stimulation of <tumoriciclal nctivity In lym­
phokine-nctivated killer (LAI<) cells and fl l'Omol"ion of 
growll1 in T-lymphocytes (Cantrell and Smltl>, 1984: 
Mule et al. , 1985). Clinicnl trials involving patients 
with advanced RCC nncl other mnlignnncles were be­
gun in 1983 by Rosenberg nt the National Cancer 
r nstilutc, and since then IL-2 has been extensively 
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studied using vatious doses, routes of ntlminislration, 
and combina tions with other agents. 

A number of investigators have evnlunted the use 
of intravenous high-close fL-2 in the trentment of met­
astatic RCC. In the largest series to date, Rosenberg 
et al. (1994} treated 149 patients with 720,000 lU/ kg 
IL-2 intravenously every 8 hours for n ma..ximllm of 
15 closes per C)•clo. This experience resulted in a 7% 
complete response rate and n 13% pnrtfal response 
rate. or the IO patients who manife.~ted a complete 
response, 7 continued to be in remission for 7 to 76 
months following therapy. Other groups, using 
slightly lower doses of lL-2 (600,000 IU/kg every 8 
hours} have shown rcs1>0nse rates of8% to 17%, wiil1 
good duration of response (Atkins e t ul., 1993; Bu­
kowsld et al., 1990; M~-Cabe e t al., 1991}. Clinical 
trials nre in progress to prospectively eva.lunte re­
sponses to high-dose or low-dose bolus I L-2. ln an 
attempt to decrease the toxicity associated with bigh­
doso bolus IL-2, othe r investigators hnve utilized 
lower doses of JL-2 ,.;u continuous intravenous infu­
sion, with response rates of 12% to 23% (Ceertsen el 
al., 1992; Maase et al., 1991; Marumo et al., 1989: 
Negrier et al., 1992; Sosman et al., 1988). Despite the 
lower cumulative doses of IL-2 given through contin­
uous intrnvcnous infus ion , toxicity proflles are s imilnr 
to those of h igh-dose l L-2 regimens (Ccc1·tscn ct nl. , 
1992; Mnase et al., 1991), although fewer patients re­
quired intensive resuscitalion. High-dose IL-2 has 
been approved by tl1e FDA for use in the treatment 
of patients with advanced renal carcinoma and is the 
only agent tipproved by the FDA speciflc1tlly for this 
purpose. 

Tho investigational nature of IL-2, unt il its recent 
approval by the FDA and its associated cardiopul­
monary, renal, and hcpalic toxicities, meant tl1at most 
p.1tlents entered in early trials had excellent perfor­
mance status and were care fully screened for major 
coexlsllng illnesses. In nn attempt to widen the ap­
plicability of IL-2 therapy, several lnvesligators have 
used subcutaneous injections of TL-2 as n means of 
minimizing toxicity while treating patients who other­
wise would not be candidates for intrJvenous IL-2. 
Response rates of 17% to 23%, mostly pnrtial, have 
been reported (Atzpodien et al., 1990; Slc ijfer e t :ii., 
1992; Stein et al., 1991}. Toxicities we re minor for ll1e 
most p.1rt. The relative benefits of high and low dose 
lL-2 regimens are currently the subject of randomized 
trials. 

lnterleukin-2 has also been administered in com­
binntion with other agents. Based on animal data that 
showed improvement of antitumor activity in mice 
treated with I L-2 plus LAK cells (Lafreniere and Ro­
senberg. 1985; Papa et nl., 1986), clinical trials were 
begun using LAK cells and TL-2 by intravenous bolus 
and continuous intrnvcnous infusion. ll'lost studies 

huvc reported responses in 15% to 30% of patients 
I rented with IL-2 plus LAK coils (Dill man et al., .1991: 
Fisher e l al. , 1988; Gaynor et nl., 1990; Parkinson et 
al., L990; Rosenberg cl al. , 1989; Thompson el al., 
1992; Weiss et al., 1992; West et al., 1987). Prospec­
tive randomized trials comparing !L-2 alone with lL-
2 plus LAI< cells have fuiled to show any signiRcant 
differences in response rates or survival (Bajorin cl al. , 
1990; Rosenberg e l al. ,1993}. 

Animal models also showed S)•nergistic antflumor 
effects when lL-2 was combined with a -interferon 
(Cameron ct al., 1988). A number of clinical trfals have 
been performed, using a wide variety of dosages and 
routes of administration. Response rates (complete 
and partial) in most series range from 11 % to 33% 
(Alkins et al. , I 993; Ilson et al. , 1992; Figlin ct al. , 
1992; Lipton et a.I., 1993; Ratain ct a.I., 1993; Rosen­
berg et al., 1989; S;mol et al., 1990; Vogeb.nng et a.I., 
L993). One randomized trial (Atkins et al., 1993) com­
pared thera1>Y with high-dose bolu.s CL-2 alone with n 
lower dose of IL-2 p lus a-intorforon. No major dif­
ference in response rates was noted in the relnlivcly 
small number of patients treated. 

Recently. investigators have nlso utilized tumor-in­
filtrating lymphocytes (TIL) in combination with lL-
2 and a-interferon in the treatment of metastatic RCC 
(Bclldegrun ot nl. , 1993). ln a series of 10 patients, 
there were 3 comple te responders, with durations of 
response greater than 23 and 24 months. ln addition, 
l partial responder was able to be surgically rendered 
free of disease. Further clinical trials are ongoing. 
Autolymphocyte therapy (ALT) has also been utilized, 
with response rntes of approximate ly 20% (Osbnnd e t 
1u., 1990; Krane c l al., 1992). Most responses appcnr 
to be partial, 1tlthough the investigt1tors sugge.~ted thal 
sunival may be prolonged. I t is difficult to drnw con­
clusions from small studies, and a confim1atory ran­
domized trial of A LT is being performed by ECOC. 

Although it is dear that lL-2-based im111u 110-
thernpy can produce durable ~'Omplete and pnrtlal 
responses in n minority of patients with metastatic 
RCC, a number of questions remain to be answered. 
The optimum dose and route of administration have 
yet to be cletem1ined . Neitl1cr the combination or IL-
2 with LAK cells nor the add ition of a-interferon to 
IL-2 demonstrated a signiAcant advantage over !L-2 
alone; further randomized trials addressing this qucs­
lion are dearly needed. Although immunotl1erapy 
clearly appears to be more effective than other sys­
temic modalities for metastastic RCC (Table 15-9), fur­
ther studies will be needed lo develop more clfcctfvc 
nnd less toxic forms of the rapy for patients with this 
ma.lignaocy. ldenUllcation of patient and tumor chnr­
acteristics thnt mediate the response to immuno­
tl1erapy is essentia.I to further adv:inces using this 
modality. 
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TABLE 15·9 
lmmunotherapy 10< the Treatment ol Metastatic RCC 

Agent % CR/PR 

lnterteuldn-2 
lnlerleuldn-2 plus LAK 
ln.,rleukin-2 plus a-lnlflferon 
lnterleukin-Z. ..-lnletfercn, and TIL 
a .. .fnterferon 
P·lnterferon 
y-lnterferon 

15·25 
15-25 
10-25 
20 

10-20 
10-20 
t0-15 

CR/PR • complete reaponao/piw1ill rosponse; LAX • tympho><ino--aetivated 
kilot colltJ; YIL • '-'m<>f·lnllflrA11no tymph~tes. 

Cancer of the Renal Pelvis 

After RCC, malignant tumors of the rennl pelvis are 
the most common primary cancers of the kidney, but 
they account for only npprox:imately 5% to 10% of cases 
(Frnley, 1978). Men a rc alfoeted two to three times 
more frequently then women, and the peak age of 
incidence is 60 to 70 years {Clayman ct al., 1983). 
Approximately 2% to 4\ili of patients develop bilater.tl 
disease, either synchronous or metncbronous. Jn 30% 
lO 50% of patients with urothelial tumors of the ren:il 
pelvis or ureter, bladder cancer is found before, al, 
or after the time of diagnosis of the uppe r tract tumor 
{Ahercrombie et nl. , l988; Rubeo et 1tl., 1988; Knkizoe 
et nl. , 1980). Only 2% of patients treated for bladder 
cancer subsequently develop carcinoma of the upper 
urinary tract {Oldbring et al., 1989). TI1is is thought 
to be due to seeding of tumor cells by antegrade urine 
How as well as to greater exposure of the bladder 
mucosa to potential carcinogens (Catalonn, 1992). 

Etiology 

Cigarette smoking is the major risk foctor for de­
velopment of cancer of the renal pelvis. One case­
control study showed that cigarette smoking was as­
sociated with a three- to seven-fold increased risk of 
cnnccr development and concluded that approxi­
mately 70% and 40% of rennl pelvic mnlignnncies were 
due to smoking by men nncl women, respectively 
(McLaughlin et al., L992). This and other shtdics have 
nlso shown that cessation of smoking is nssocinted "ith 
decreased risk of development of renal pelvic cancer 
(~lcCredie and Stewart, 1992: ~lcLaughlln et al., 
1992). 

Numerous invesligutors have also found nn ia· 
creased risk of developing cancer of tho rcnnl pelvis 
In patients who abuse analgesics, parllculnrly phen­
acetin-containing compounds (Adam et al., 1970; 
8engtsson et al., 1968; Cao.keer nnd De Huitcr, 1979; 
lloybye and Nielsen, l971; Jensen et al., 1989; '.\fa­
hony et al., 1977). The prolonged use of high doses 
of phenacetin or related compounds mny lend to thick­
ening of the basement membranes surrounding sub· 

urolhelinl capillaries, which in tum may cm1sc pnpil­
lnr)' nccro~is (McCredic e t al., 1986; Palvio et al., 
1987). The presence or papil lary necrosis is not nec­
cs~nry for development of cancer of the rcnnl pelvis; 
however, the combination of phenacetin use nnd renal 
papillary necrosis \V'JS found to confer a twenty-fold 
increased risk, suggesting that papillary necrosis and 
phenacetin abuse are both 1>0werful independent risk 
fuctors (McCredie el al., 1986: McCredie et al., 1993). 

Cnncer of the renal pelvis is also associated with 
Balkan endemic nephro pathy, a chronic tubu lolntcr­
stilinl disorder that ultimately results in renal failu re. 
This disease appears to be confined to areas of the 
8allmn states that lie along tributaries of the Danube 
l\lver (Cukuranovic et al., 1991). ln these countries 
cancer of the renal pelvis nocounts for as many as 42% 
of renal tumors (Markovic, 1972). Cancer of the renal 
pelvis is 60 to 100 Limos more common in these 1·egions 
thnn In control regions, nnd in one study 57% of pa­
tients with renal pelvic tumors were from endemic 
areas (~larkovic, 1972; Pclronic et al., 1991). The caus­
ative factor or factors responsible for both Balkan ne· 
phropathy and renal pelvic malignancies in these pa· 
tients arc unknown. The renal pelvic tumors are 
generally low grade, rnultifocnl, and slow growing, and 
arc bilateral in 10% of c:~5os {Petkovic, 1975). Fo r these 
reasons, conservative surgery is advocated when pos· 
sible. 

A number of occupational risk factors have been 
associated \vith the development of renal pelvic ma­
lignancies, including employment in the chemical, pe· 
trochemical, p lastics, dry cleaning, and iron nnd steel 
indus tries (Jensen et nl., 1988; McCredje and Stewart, 
1993). Numerous potentinl carcinogens nrc found in 
these industries, and the cxnct causative mechnnisms 
of development of cancer of the renal pelvis hnve yet 
to be determined. 

Molecular Genetics 

Little is known about the molecular genetics of renal 
pelvic malignancies. However, urothclial mnlignan­
cies ore felt to be the resu lt of "fie ld change" phenom­
ena; that is, events comtnon to all urotbelial-lincd tis­
sue• mny result in neoplastic clmnges at any nnatomic 
location from the renal collecting system to the prox­
imal urethra. TI1us, studies of the moleculu genetics 
of bladder cancer "~II probably be infonnat ive re­
gnrcling urothelial tumors of the renal pelvis nod ure· 
tor. b ut this premise nwn lts fi1rthcr investigation. Nu· 
mcrous ohromosoannl nbno1·malities associated with 
bladder cancer have been identified. Partial or <.'Om· 
plctc deletions of chromosomes 9p, 9q, 17p, Up, and 
3p have been described {Dalbagni et al.. 1993; 
Knowles et al., 199'1; Miyao et nl., 1993; Presti et al., 
1991; Sidransky et nl .. 1991; Tsai el al., 1990). Mu· 
tnlions, inactivation. or altc1·ed expression of the nb 
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FIG. 15-27 
Nephrotomogram from an IVP ol a patient with a right renal 
pelvic urothelial cancer. The renal pelvic filling defect Is 
marked by arrows. 

and p53 tumor suppressor genes have also been dem­
onstrated (Isbikawa c l al. , 1991; Miyao et :tl. , 1993; 
Oka et al., 1991; Presti et al., 1991; Siclransky et al., 
1991). The we ight of current evidence sug~ests that 
at least two tumor suppressor genes oo chromosome 
9 are implicated in the tumorigenesis of urothelial 
malignancies, and abnormalities of other chromosomal 
loci .are involved in the progression of disease (Dal­
bagni et al.. 1993; Ruppert et al., 1993). 

Further evidence for a genetic basis of urothelial 
malignancies comes from studies of familial transi­
tional cell carcinomas of the renal pelvis, u1·eter, and 
bladder. Orphali aocl associates (1986) reported three 
s iblings will1 ren.il pelvic or urcteral carcinom.is .incl 
reviewed eight additional families. The majority of 
patients {53%) had bladder cancer onl)', but 30% of 
patie1i ts had tumors confined to the upper urinary 
tract. Lynch and colleagues {1990) described four 
kindreds with ureteral carcinomas as well as other 
p rim:tr)' malig nancies of the colon, cncloinetrium, 
breast, stomach, and pancreas. Fm·ther studies of the 
molecular genetics of urothelial malignancies should 
provide greater insights into the mechanisms of tu­
n1origenesis. 

Clinical Presentation and Diagnosis 

Cross he1natutin is the mosl co1n1non presenting 
symptom, occurring in 75% to 95% of patients (Mur­
phy et al., 1981; Wagle et al ., 1974). Microscopic he­
maluria is found in 3% to 11 % of patients. Total gross 
hematuria is incliC'1tivc of a bleeding source In Lhe 
upper urinary tract,, as are verm iform clots. From 
14% to 37% of patient• complain of pain {Crabstald et 
al. ; 197 J.; Murphy ct al., !981; Wagle et al., 197-1). In 
ge11eral, the pain is a dtJ I aehe c.iused by gradual 

FIG. 15-28 
Retrograde pyelogram ol the same patient as in Fig. 15·27. 
(From Williams RD, Tanagho EA: Current Surgical Diagnosis 
and Treatment. Los Altos, Calif. Lange Medical Publications, 
1985, p 663. Used by permission.) 

obstruction of the collecting system. Renal colic from 
the passage of blood clots can also occur. A palpable 
mass is noted in fewer tban 20% of patients. Likewise, 
the clinical triad of he maturia, pain, and mass is quite 
rare (approximate ly 15% of patients) and is usually 
associated with advanced disease. In large series of 
patients, only l % to 2% are asymptomatic (Crabstald 
et al., 1971; Wagle et al. , 1974). 

IVP is the most commonly used initial diagnostic 
modality i11 the evaluation of patients with hematuria 
(Fig . 15-27). Approximately 50% to 75% of patients 
will demonstrate a Alling defect in the renal pelvis or 
collecting system {Murphy et al., 1981; Wagle et al., 
1974). Nonvisualiwtion of the affected kidney is noted 
in 13% to 31% of cases (Grabstakl et al. , 1971; M urphy 
et al., 1981). Other common c;1uses of 1·enal pelvic 
fill ing defects should be ruled out, including non­
opaque stones, blood clots, papillary necrosis with 
sloughing, c rossing teiial vessels, and fungus balls. 

Cystoscop)' in combination with retrograde pyelog­
rnphy is lllso common!)• employed when renal pelvic 
malignancies are suspected (Fig. 15-28). Cystoscopy 
may help to localize the bleeding site to th e right or 
left upper tract, asweU as in identification of coexisting 
bladder tumors. Retrograde p)'elography is particu­
lar!)• useful when the kidney is not visuali1..ed on 
lVP or when IVP is contraindicated because of renal 
insufficiency or severe contrast allerg)'. W he n prop­
erly pe1formed, rel'rogrnde pyelography is diagnostic 
in up to 85% of patients {Murphy el al., 1981). Injec-
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FIG. 15·29 
Retrograde pyelogram in a patienl with a fell renal pelvic urolheOal tumor. A, Contras! sludy. B, Air study. The tumor is marked 
by BhOWS. 

tion of a ir and contrast mate1·ial is sometimes useful 
(Fig. 15-29). 

CT is sometimes used to further delineate renal 
pelvic Riling defects. Although CT is sensitive c11ough 
to detect 85% to 90% of urothelial defects (Badalamen t 
et nl., 1992; Nyman e t al. , 1992). in geneml IVP and 
retrograde pyelography are more practical initial di­
agnostic studies. CT is useful in dilieren tiating radio­
luccnt stones from urothelial tumors. Bet-ause uro­
thelial tumors usunlly appear hypodense relative to 
11ormal renal pa.renchyma following intravenous t'O•» 
trast ad ministration , CT may also be helJJful in dif­
ferentiating these masses from RCC (Nyman e t al., 
1992}. CT appears to be oflimited value in the staging 
of upper tract 'tumors (Badalament et aJ,, 1992}. The 
role of magnetic re.sonance imaging (MRI) is unde­
termined, b ut it does not appear to offer any advan­
tages over CT (Milestone ct al., 1990). 

Renal angiography is not often used for e vnluation 
of suspected 1·enal pelvic tumors. There are some in­
stances in which radiologic evaluation with IVP, ret­
rograde p)•elography, and CT roi ls to reveal n cause of 
hematuria. Angiography may then be useful in de­
tecting angiomas or arteriovenous malforn1ations. Ar· 
teriography may also delineate crossing renal vessels 
and prnvidcs vital information ifa segmental resection 
is indicated. 

Urine cytology can be helpfo l in the evaluation of 
renal masses, particularly whell samples are collected 
from ure teral caLheters following saline b:trbotnge. An 

uccurnte d iai,rnosis cttn be made in apprnximate!y 60% 
to 80% of cases (Highman, 1986; Leistenschneider and 
Nagel, 1980; Sarnacki et ttl., 1971). U1'ine should be 
collected prior to retrograde pyelography to avoid cel­
lular distortion caused by ionic contrast material (Ca· 
talon a, 1992). Accuracy of d iagnosis is depenclen t upon 
the technique of collection, tumor grade, underlying 
urothelial abnormalities, and skill ancl experience of 
the cytopnthologist. Higher-grade tumors are accu­
rately diagnosed in 75% to 100% of cases (Highman, 
1986; Leistcnschncider and Nagel, 1980), whereas 
grade 1 tumors are correctl)' diagnosed in only 50% 
of patients. False-positive d iagnoses may resul t when 
urothe lial inRammation causes exfoliation of abnormal­
•Jlpearing oells. Additio,1 of Ouoroscopically guided 
brush biopsy of suspicious areas can increase diag­
nostic accuracy of approximately 80% to 90% (B lute 
el al., 1981; Sheline et al., 1989). 

The development of rigid and Ae., ib le ureteros<--opes 
has led to improved diagnostic accuracy in the eval­
uation of indetenninate renal pelvic Riling defects. In 
several series a co1Tect diagnosis was Hchieved in 80% 
to 90% of patients (Andersen el al., 199:J; Blute et ul., 
1989; Sb·ccm et al., 198.6). Rigid ureteroscopes itllow 
better visualiwtion nnd larger wor~~ng ports but are 
limited in their ability lo depict the lo,ver-pole calyces. 
Flesible urete roscopes offer improved visualizalion of 
the entire collecting system (Bagley et al., t987). In 
addition to visualiz;1tioo of the tumor, biopsies may 
be obtained using either 1igid or flexible uretcro-
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scopes, allhough in general the characteristic uppear­
nncc of trnnsitional cell tumors is ndequnle for diag­
nosis (Fig. 15-30). Antegrade pyeloscopy has nlso been 
ndvocnted but carries a significant risk of tumor seed­
ing into the retroperitoneum {fomcra et Ill. , 1982). 

Staging and Prognosis 

Most urologists in tbe United States use the sing­
ing system proposed by Cmbst.'tlcl and collcngucs 
(1971) und late r modified by Cumming.1 (1980). In this 
system, stage I tumors are noninvasive, st:1go ll tu­
mors invade the lamina propria, s tnge UJ tumors in­
volve the muscLLlaris of the renal pelvis or the 1·ennJ 
p.'trcnchymn but do not extend through the renal pel­
vic ndventitfo, and stage N nimors invade through 
the full thickness of the re nal pelvis or through the 

FIG. 15-30 
Ureteroscopk: view of a renal urotheial tumor. (Courtesy of 
Jeffery Huffman. M.O., Department of Urology, University of 
Southern Calilomia. Los Angeles.) 

FIG. 15·31 
Staging syscem for renal urothetial cancer. 

o, 

D~ 
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renal capsule. Tumors that have invaded into adja­
cent organs or have metastasi1,ed locally or distantly 
are also considered to be stage IV tumors. An adap­
tation of the Crabstald-Cummings system is shown in 
Fig. 15-31. 

The TI\~ staging system has also been applied to 
urothclial tumors of the renal pelvis. [u the 1992 edi­
tion of this system, T, n1mors cannot be nssessed, T0 

denotes no evide nce of the primary tumor. T, h1mors 
are papiUary and noninvasive, T0 denotes carcinoma 
in s itu, T, tu mors invade the sube pithclial c.'Onnectivc 
tissue, T1 tumors invade the muscula.ris, T, tumors 
involve the renal parenchymo or lhc pcripelvic fat, 
and T, tumors invade the perinephric fat or adjacenl 
organs. For nodal metastases, Nx nodes cannot be 
assessed. No denotes no regional nodal metastases, N, 
denotes a single metastatic lymph node 2 cm or less 
in size, N, denotes multiple metastases in l7"mph nodes 
5 cm or less in size or a single metastatic node between 
2 cm and 5 cm in size, and N, denotes presence of a 
single or multiple metnsta.tic lymph nodes greater than 
5 cm in size. Metasta.~es nre categorized by any site 
otllCr thao the regional lymph nodes and include the 
Mx category, in which presence of meta.~tases cannot 
be assessed , the M0 category, in which no distant me­
tastases are pre.~ent, and the M 1 category, in which 
d istant metastases arc prnsent. Tumors are staged by 
depth of invasion as denoted by lhe T clussiflcation. 
Stage IV includes T, tumors as wcU as all tumors with 
nodal or distant metastases. 

Staging studies for urolhclial carcinomas of the renal 
pelvis are mainly useful in the detection of met3Static 
disease. CT scans are commonly perfonned and may 
be quite helpful in detecting tumor extension into·the 

RENAL PELVIS 
TUMOR STAGE 

Pnplllomo. 
Su~rfie:lal lnvuion 
Dffp fntiltrotion 
Ptript:lvic or Penrmal 
Exten.sion 
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renal parenchyma or into the peripclvic or perirenal 
fat (B:idalament et nl., 199-2; Nyman et al., 1992). En­
lnrgccl regionol lymph nodes nre nlso seen well on CT, 
although enlargement was found lo correlate with me· 
tast.'Ues in only 40% of patients in one study (Bndn­
lament et al., 1992). The liver, n common site of me­
tnstnsis from urothel inl tu mo rs, can also bo evaluated 
with CT. Following regional lymph nodes, the lungs 
are the most common site of metastases and should 
be evaluated with chest x-ray or CT. Finally, a bone 
scnn should be considered, particularly in patients 
with large or high-grade tumors. 

Regardless of the staging system used, tumor stage 
at diagnosis is the most important prognostic variable 
(Cummings, 1980; Grnbstald el nl. , 1971: Guinan ot 
al., 1992: H uben et nl., 1988: Matsuoka cl nl., 1991; 
&:!be el al., 1992). For carcinoma in situ or nonin­
vasive tumors, 5 ·year survival rates of75% to 92% are 
reported (Guinan e l al., 1992: Mutsuokt• et ul., 1991). 
for stage I nnd CI tumors, 5-yenr survival rules are in 
the range of 58% to 87% (Cummings, J 980; Guinan 
ct al., 1992: ~lntsuoka e t al., 1991). Five-yenr survival 

FIG. 15· 32 
A, Hlslologlc section of a transillonal cell carcinoma ol lhe 
renal pelvis (original magnification, x 80). B, Samo section 
al higher magnilicalion (original magnific;alion, x 157). 

rates for stage Ill tumors are 30% to 50% (Cun1mings, 
1980, Crnbstald et al., 1971; Guinan et al., 1992). 
Metnstatic discnse carries n grim prognosis, with 5-
ye•lr survivnls of only 5% lo 10% (Cummings, 1980; 
Grabslald ct al., 1971; Guinan et al., 1992: Huben et 
al., 1988). Tumor grade also correlates strongly with 
prognosis. However, most high-grade tumors arc also 
high stage (Hubcn ct al., 1988). DNA flow cytometry 
has also been proposed as o prognoslic indicator. ln 
one study, D~A ploidy offered no additional prog· 
nostic infonnation in low-singe, low-grade or high­
stagc, high·grndo tumors. Howevc1·, a subset of pa­
tients with intermediate-grade tumors demonsl-raled 
aneuploidy on Aow cytomctry, and this correlated 
signiflcnntly with poorer survival (Al-Abadi and Nagel, 
1992). 

Pathology 

Tho vast majority (90% or more) of renal pelvic tu­
mors nre transitional cell cnrcinomas (Figs. 15-32 nod 
15-33). Most of tJ1ese are papillary tumors, composed 
of mnlignant urothelial ccl\s supported by llbrovas­
c ulm· cores (Molnmed and Reuter, 1993). Transitional 
cell c.~rciuomas may also be plamlr or sessi le. Trau­
sitionnl cell carcinoma in situ is also found in the renal 
pelvis . Squamous cell carcinomas are seen in 5% to 
10% of patien ts with renal pelvic cnncers (Melamed 
and Reute r, 1993). These lumors are often associated 
with chronic inAummation of the renal pelvis or with 
urolithlasis. Squamous cell cnrcinomn.~ are usually of 
high singe mlcl grade when detected, and lhus the 
prognosis is poor (Nativ et al., 1990). Adenocarcinoma 
of the renal pelvis is quite rare (fewer than 60 docu­
mented cases) and is associated with chronic urolithia­
sis, hydrnnephrosls, and pyelonephritis (Spires ot al., 
1993). 

Papillary transitional cell carcinomas are generally 

FIG. 15·33 
Gross pathology ol a renal pelvic transitional cell carcinoma 
(arrows). 
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•ubdivlded into tlu-ce or four grades based on cellular 
atypia and nuclear anaplasia. As previously men· 
Uoned, tumor grade is a strong prognostic indicator. 
1-1 uben and associates (1988) reported a 69% 5-ycar 
survival rate for p.~ticnts with grndc l or II tumors, 
versus a 24% 5-year survival in patients with grade 
Ill or IV disease. Most tumors are of low or inlcr­
mcdintc grade (Melamed and Reuter, 19<J3). 

Surgical Treatment 

The treatment of choice of caroinomn of the renal 
pelvis is total nephroureterectomy with excision of a 
cnff of bladder (Cummings, 1980; Johansson and 
Walilqvist, 1979; Johnson et al., 1974). The rnlionnlc 
for this treatment is based on the high incidence of 
recurrent carcinoma in the ureteral stump follo,ving 
subtotal nepbroureterectomy, as well as on studies 
oonflnning widespread urotbeUal abnonnalities, in· 
eluding carcinoma in situ, adjacent to frank renal pel· 
vie carcinomas (Kaki:roe et al., 1980; Mahadevln et nl., 
1983). The multifocal nature of urothclinl malignancies 
mandates removal of all tissue at risk. Johansson and 
Wahlqvist (1979) compared raclical ncphrouretcrcc­
tomy with excision of bladder cuff to simple ncphrcc­
tom)' witb subtot:ll ureterect.omy and found that 
5-yeai· survival was increased in patients trculcd with 
Lhc moro rnclical approach. This wa~ not n randomized 
study; nevertheless, the data seem to favor radical 
surgery. 

Ncphrouretereclomy may be performed through n 
variety of incisions. Although it is possible to remove 
the kidney and ureter through a midline or modified 
ffnnk Incision, most surgeons prefer a two-incision 
technique using a traruabdominal subcostal or Uank 
approach to the kidney and proximal ureter and a 
Gibson incision for the distal ureter and bladder cuff. 
n1e kidney is dissected free as for the previously de­
scribed radit-al neplu-ectomy, nnd then tho ureter is 
dissected a'vay from surrounding structures down to 
tho bladder. Most surgeons prefer to mnke nn nntcrior 
cystotomy to 1·emove the intr•muml ureter and cuff 
of bladder mucosa. Others feel that an ado1wnte mu­
cosa! mnrgin can be achieved without nn anterior cysl­
otomy. Oceasio11ally, and especiall)' for larger tumors, 
a thoracoabdominal approach is indicated (Skinner, 
1978). Harely, transiti.onal cell carcinomas of the renal 
pelvis will involve the renal vein and inferior vena 
cava, and in these cases tumor tJ1rombectomy as for 
RCC has been described (Geiger ct al., 1986; jitsu­
ka\va et al., 1985). The prognostic signlflcance of vena 
cava Involvement is unlmown. Some authors (Skinner. 
1978) advocate a formal regional lymph node dissec­
tion, but the benefits of this approach arc uncerlr<in. 

The results of nepbrouretcrcctomy for renal pelvic 
tumors are dependent upon tumor stn1;:c and gii1dc. 
Charblt and associates (1991) reported an npproKimntc 

65% 5-year survival rntc in 92 patients treated witl1 
nephrouretereclomy and found that 90% of the can­
cer-specific mortalities were In patients with high· 
i,=de tumors. In a study of 32 patients with st:lge I, 
grade I tumors treated with nephrouretcreclomy, the 
5-year survival rate was 88% (Murphy et al., 1980). 
Other investigators have reported 90% to 95% 5-year 
survival rates in patients with low-stage, low-grade 
disease (M uili et al., 1989). Survival progressively de· 
creases as tumor stage nnd gnide Increase. ln patients 
with stage III or IV, grndc III or IV tumors, Murphy 
nnd colleagues (!981) found only an approximate 10% 
5-ycar survival. 

Some authors have advocated a more 001tservative 
approach to renal pelvic tumors, arguing that survival 
rates following partial nephrootomy or local excision 
of the renal pelvis for low-stage, low-grnde rumors are 
similar to survival rates following radical oephroure· 
terectomy (Cittes, 1980; Murphy et al., 1980; Wallace 
et al., 1981; Zincke and Neves, 1984; &.zecd et al., 
1986). However, local or distant recurrence rates fol­
lo,~ing a cooservative approach arc quite high, ranging 
from 38% to 71 % in sovernl collected series (Bazeed 
et al., 1986; Mazemtm, 1976; Mufii et al., 1989; Wal­
lace et al., 1981; Zicgclbnum et al., 1987; Zincke and 
Neves, 1984). Many of the patients who experienced 
recurrence iu these series did not huve low-stage, low­
grade tumors, and this 1>oints lo the risks inherent in 
the preoperative staging of these individuals. Despite 
recent advances in cytology and endourolob'ic biopsy, 
a significant proportion of patients will prove to have 
tumors of higher stage and grade than suspected pre­
operatively, or will demonstrate occult multifocality 
(Seaman et al., 1993). nms, a conservative approach 
to renal pelvic rumors seems best limited to those 
individuals in whom radic.~I nephroureterectomy 
would result in loss of all functioning renal tissue, i.e., 
patients with carcinoma in n solitary kidney, bilateral 
disease, or renal insufficiency. The best results will 
be achieved in patients with truly unuocal, low-stage, 
low-grade tumors, but these individuals are rare. 

A number of investigators have examined the role 
of endourology b1 the treatment of patients with renal 
pelvic tumors. Huffman and associates (1985) treated 
two patients with renal pelvic malibrnancies with 
ureteroscopic fulguralion or resection. One patient 
subsequently developed five asynchronous recur· 
rences in the renal pelvis or ipsilateral ureter, which 
were all fulgurated. The otlier patient had visible tu­
mor remaining following resection. Blute and col­
leagues (1989) treated five patients with ureteroscopic 
fulguration of rennl pelvic tumors. Only one recur­
renc:e w·.15 noted, but follow-up periods ranged ooly 
from 12 to 48 months. Percutaneous nephroscopy with 
resection or la.<er irradiation of ren:il pelvic tumors has 
also been reported (niute et nl., 1989; Noh1n et al., 
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L988; Orihuela and Smith, 1988; Schoenberg et al .. 
l991; Smith et al., 1987: Tusca and Znttoni, L990}. Jn 
the largest series, n recurrence r:ite of 45% WllS re­
ported (Orihuela nnd Smith, 1988). Violation of the 
collecting system in the f.tcc of urothelial malignancy 
hM also raised concerns nhout tumor seeding along 
the nephrostomy tract. Tomer:i and Msociates (1982} 
reported two p.~tients with transitional cell cnrcinoma 
of tho renal pelvis in whom renal fossa recurrences 
developed following intmoperalive pyeloscopy and 
immediate nephroureterectomy. The pyeloscopy was 
presumed to be the source of tumor seeding. To date, 
this complication hns not been reported following ne­
phroscopy but should be kept in mind if this approach 
is contemplated. 

Various cbemothernpeulic nnd immunologic agents 
have been instilled into the renal pelvis to treat ma­
lignancies following conservative or endoscopic resec­
tion (Bell man et al., 1994; DeKock nnd Bruytenbach, 
1986; Eastham and Huffinan, 1993; Herr, 1985; Ram­
sey and Soloway, 1990). Agents may be instilled via 
retrograde ureteml cntbcter, via percutaneous ne­
phrostomy, or hy reJlu.~ through pyeloileal or pye­
lovesicnl anastomoses. Early reports are encouraging, 
but patient numbers nre small and follow-up is limited. 

Regnrdless of tho surgical approach to carcinomas 
of the renal pelvis, periodic surveil lnnce 1X>stopera­
tivcly is critical. FoUowiog nephroureterectomy. pa­
tients should undergo cystoscopy and e'aminntion of 
urine cytology every 3 months for at least 2 yenrs, 
then biannuaUy for l year, and tben annually. Patients 
in whom conservative treatment hM been employed 
should nlso undergo imaging studies of the uppor 
tracts (IVP or retrograde pyelography) as well as anal­
ysis of ureteral saline barbotage cytology specimens. 
U reteropycloscopy should probably be reserved for 
patients with suspicious Andings on radiographic or 
cytologic studies, although Gerber nod Lyon (1993) 
have suggested that routine ureteropycloscopy two to 
fou r times a year would not he unrensooablo. 

lo summary, radical nephroureterectomy with ex­
cision of a cuff of bladder remains the standard treat· 
mcot for renal pelvic tumors becausu oftbe multifocnl 
nnture of urotheliaJ cancer, the inaccuracies of pre­
operative staging nod grading, tbe significant chance 
of recurrence in the ipsilnternl ureter or bladder when 
lesser measures ni·e employed. and the very low like­
lihood of subsequent disease in the cootralateral kid­
ney. There is clearly a place for conservative resection 
or endou1'0logic management in carefully selected pa­
tients, but most patients are better scl'ved by u more 
11ggressivc approach. 

Radiation Therapy 

Postoperative radiation therapy hM heen proposed 
by some authors (Brookland nnd Richter, 1985; Cozad 

et al., 1992). Rndiation therapy seems to decrease t11e 
risk of local recurrence; however, development of 
metastatic disease and ultimate survival are not af­
fected by this modality. Hadiation therapy may also 
be of benefit in the palliation of patients with painful 
bony metastases. 

Chemotherapy 

Various chemotherapeutic agents have been used 
in the treatment of patients with locally advanced or 
metastatic carcinomM of Lhe renal pelvis. To date, few 
patients have been reported, and most series include 
patients with trunsitionol ceU cnrcinomas of the blad­
der and ureter. Sternberg and coUea.,"lles (1989) re­
ported a 79% complete and p.~rtial response rate in 
13 patients \vith renal pelvic cancers treated with 
methotrexate, vinhlastinc, doxornbicio, and cisplntin 
(M-VAC regimen). Taonock and associates (1989) 
treated 9 patients \vith transitional cell cnrcioomn of 
the renal pelvls \vith M-VAC. Primary tumor s ite was 
not specified in the response data, but only 2 of 41 
patients overall (5%) demonstrated durable complete 
responses. The toxicity of this regimen is also consid­
erable. Logothetls aod colleagues (1985) used u CISCA 
regimen (cisplatin, eyclophosph11mide, and doxorub­
it-in) to treat patients with metastatic or locally ad­
vanced bladder or uretcral cancers and rcpol'ted a 39% 
complete remission r:ite with n median duration of 
response or 49 weeks. lo an effort to avoid the neph­
rotoxicity MSOciatcd with cisplatin-bascd regimens 
(and that may actually limit entrance into or contin­
uation of these protocols), Bocc:trdo and associates 
(199<1) used corboplatin, mctbotrexate, and vinhlastine 
to trent 36 patients with locally advanced or mctastntic 
cancers or the renal pelvis or bladder. A 39% complete 
and partial response rate was achieved. However, 10 
patients 'vith crcatinino clearances ofless thnn 50 nil/ 
min were able to be treated \vith this regimen. Fur­
ther clinical trials of various regimens are currently 
under way. 

Renal Sarcomas 

Primary renal sarcomas are quite rare, accounting 
for on ly 1 % to 3% of primnry rennl maligouncies (f'nr­
row et al., 1968; Srinivas ct nl., 1984; Vogel:z.ang ct 
al., 1993). These tumors often grow to a large size and 
present witb typical signs rmd symptoms of other renal 
tumors, i.e., flank or abdominal pain, hemnluria, and 
palpable mass. 111us preoperative dilTereotiatioo fmm 
renal cell carcinoma is oncn difficult. Men and women 
are cqUttlly affected, and the mean nge at diagnosis is 
in the sL'th decade, although patients may present 
over I\ \vide age range (Crignon ct al., 1990). ~faoy 
patients present 'vith locally advrmccd or metastatic 
disease (Grignon et al., 1990; SrinivM ct ul ., 1984; 
Vogelz.ing et al., 1993). These tumors are thought to 
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arise predominantly from the renal capsule, although 
tu1y other mesenchymal tissue may be tl1e site of tu­
morigenesis (Pollack e t al., 1987). 

Leiomyosarcomas are the most common renal sar­
comas, accotLt1ti11g for approximately 50% to 60% of 
all cnses (Farrow et al., 1968; Si·inivas et al., 1984; 
Vogelzang et al., 1993). Grossly, approximately 50% 
of tl1ese tumors are well encapsulated and compress 
rather that\ invade the renal pnre nchyma. The re­
mainder infiltrate into the kidney or adjacent urga11s 
(Farrow et al., 1968; Srinivas e t al., 1984). The cut 
surface reveals a firm gray or wh ite mass that appears 
to be lobulatecl. Histologically, the tumor cells are 
spindle shaped wilh blunted nuclei. Cytogenetic ab­
normalities appear to be consistent with other inh·aab­
dominal leiomyosarcomas (\>an den Berg et al., 1994). 
Radiologic studies are genernlly not helpful in distin­
guishing leiomyosarcoma_~ from other primary renal 
tumors, although cleru· demorutration of n capsular 
origin on CT or MRI may suggest the diagnosis pre­
operatively. The treatment for renal leiomyosarcoma 
has been radical nephrectomy in almost all ca.<es re­
ported. However, local recm-reuces rmd distant me• 
tastases are common despite aggressive tber-apy, and 
few patients are cured (Farrnw et al., 1968; Srinivas 
et al., 1984; Vogelzang et al., 1993). Adjuv1u1t che­
motherapy and radiation thempy have been employed 
with some reports of success, but their true efficacy 
is tmlmown (Davis et al., 1992; lla.kowsl--y et al., 1987; 
Taniguchi e t nl., 1987). 

Liposarcomas are quite raJ"e, accounting for np­
proidmately 20% of renal sarcomas (deKernion ancl 
Belldegrun, 1992). Tbese tumors appear to arise from 
the renal capsule. Most tumors do not invade the renal 
parenchyma and are cii'cumscribecl and lobulated 
(Farrow e t al., 1968; Grignon et al., 1990). On CT, 
fat densities within a large renal mass are seen but are 
not pathoguomonic for tltis tumor {Shirkhoda and 
Lewis, 1987). Radical nephrectomy is usuaUy em­
p loyed, and the value of adjunctive therapy is un­
known. 

Malignant fibrous histiocytomas have rarely been 
reported to arise in the kidney. Most of tbese tumors 
are q uite large when discovered. On cut surface, the 
tumors appear variegated, witl1 areas of hemorrhage, 
necrosis, and cyst formation. Clinically and radio­
grapbically these tumors C.'lMOt be differentiated pre­
operatively from renal cell carcinomas. Despite radical 
nephrectomy, tl1e prognosis is poor, "~th few patients 
surviving more than a few months (Raghavaiah el al., 
1980; Scriven et al., 1984; Vogelzang et al., 1993). 

Hemangiopericytomas originate from pericytes, 
contractile cells that envelop capillaries and >1ssist in 
regufation ofbloocl flow. Approximately 20 cases have 
been reported to date (Heppe et a l., 1991). Tbe tu­
mors may be well circu mscribed or may be multinocl-

ular, multifocnl, or invasive. Hypoglycemia and h)•· 
pertensiou arc seen in approximately 20% of cases. 
Radical nephrectomy may offer a better chance of cure 
in these patients, and preoperative renal angioinforc­
tion may also be of benefit (Heppe et al., 1991). 

Fibrosarcomas are quite rare but arc frequently con­
fused with the more common leiomyosaroomas (Kan­
sam and Powell, 1980). These tumors may have a pale 
or 8eshy appearance. Radical nephrectomy offers the 
only known chance of cure, but few survivors are re­
ported (Kansara and Powell, 1980; Grignon cl al., 
1990). 

Various other types of p1immy renal sarcomas have 
been described. Hhabdomyosarcomas are lnrge, mul­
tilobulated tumors that seem to have a poor prognosis 
despite nephrectomy and intensive neoadjuvant and 
adjuvant therapy (S1fojvas et al., 1984; Grignon et al ., 
1990). Carcinosarcomas and angiosarcomas h ave been 
reported and are a lso associated with a grim prognosis 
(Allred et al., 1981; Rao et al. , 1977). Primary renal 
osteos"rcomas are extremely rare, and the precise his· 
togenesis is tLnclear. Extensive calcification is common 
and may suggest the diagnosis preoperatively. As with 
other sarcomas, the prognosis is poor, but nephrec­
tomy followed by adjuvant chemotl1ernpy may be of 
some benefit {Biggers and Stewart, 1979; Micolonghi 
et al., 1984; Moon et i1l., 1983). 

SECONDARY MALIGNANT RENAL TUMORS 
Secondary malignant renal tumors may involve the 

kidney via direct extension or hematogenous spread. 
In theo1y, a tumor originating from any retroper· 
itoneal organ or structure could directly invade 
the kidney, but such occw-rences are r:tre. Blood­
bome metastases, whether from solid or hematologic 
malignancies. are much more cornmon. 

Renal metastases from solid tumors <tre found in 
approximately 7% to 12% of patients in combined au­
topsy series (B1-acken et al., 1979; Mayer, 1982; Bar­
baric, 1994). These tumors are .ilmost always discov· 
ered at autopsy, witl1 only 40 cases diagnosed prior to 
death reported in the literature (Pete1·sen, 1992). In 
general, re11al meta_~tases are clinically silent, a lthough 
pain or bematuria may occul'. Walther and associates 
(1979) reported a case of life-threatening hematuria 
caused by renal metastases from an adeno~'arcinoma 
of the lung, which was successfully treated by rennl 
angioinfarction. Primary tumors of the lung, breast, 
and gastrointestinal tract are tl1e most common 
sources of l'enal meta.~tases ('Table 15-10). Renal me· 
tastases are generally smaU, bilateral, and multifocal 
(Choyke et al., 1987; Petersen, 1992), although large 
solitary tumors do occur and may present clifficuJties 
in diagnosis (Fig. L5·34). Choyke and C(1Uet1gues (1987) 
found tl1at renal masse.< in patients with other known 
primary tumors were four times as likely to be met-
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TABLE 1&-10 
Sold TIA'nO<S Metastallc IO lhe l<ldney 

Primary Site 

Lung 
Breast 
Stomach 
Pancreas 
Colon 
Cervix 
Esophagus 
Pros&a10 
Ga-dde<. ~lis. thyToid, bladder."' melanoma 
Endometrium, l<idnoy, avary, head and noel<. or bono 

27 
14 
12 
7 
8 
5 
4 
4 

2·3 
1·2 

AdBP'Od uom Mayer RJ: lnliltrnlivo Md moto&latlc dlaonao 01 ltlo kldnlly, In 
Rlosolbnck RE. Garrkk MB (eds): Cencor ond the KJdnoy. Ph._cjelphia. Lon 
& Febigo<, 1982. p 707 

aslntic as n primnry rennl tumor; however, if the pri· 
mnry disease was discovered at the same time as Lhe 
rennl mass or was in remission, the renal mnss was 
eciunlly likely to represent n metastatic site or a pri· 
mnry renal tumor. In gencrul, there nro no chnrnc­
teristlc radiologic 6ndings to distinguish rnnal motns· 
tascs from primary renal cell c:arcinomns (Barbnric, 
199·1). Percutaneous 6ne-needle nspiratlon cytolo~'Y 
mny assist in diagnosis. Because renal metastases nrc 
nlmost nlways present in tho contest of multiple other 
mctnstases, the prognosis for most patients is ex· 
tremely poor. 

!Jcmatogenous metastases from hematologic malig­
nancies are also common but are usually clinically si­
lent. Renal inflltrntion from leukemia is found in 50% 
lo 67~ of patients in autopsy series (Barbaric, 1994; 
~ layer, 1982). Leukemic involvement is characterized 
by dllfuse bll~teral cortical infiltration, although 
grossly apparcnl nodules mny occasionnlly be seen 
(Petersen, 1992). Gross enlargement of the kidneys 
may result. but renal function is usually unimpaired. 

Renn! involvement from lymphoma is found in ap­
proximately 35% or patients ia autopsy series (Bnr· 
baric, 1994; Mayer, 1982; Petersen, 1992). Primary 
renal lymphoma hns also been reported but is probably 
a transient mnnifestntion of systemic disease (Kandel 
et nl. , 1987). Lymphom:1tous iofiltratcs may he nod­
ular or dilfusc. Solitary rc1ml nuwes and direct rcnul 
invasion from adjacent lymph nodes are also seen (Hci· 
ken et al., 1983). Renal involvement is usually bilat­
eral. Patients nre usually asymptomatic, although a>:o· 
tcmln, palpable mass, or hypertension is occasiom1lly 
noted (~fayer, 1982). CT is the imaging modality or 
choice when renal involvement by lymphoma is s11s­
pccted, but the usual appe:trnnce oflymphoma on CT 
scans is nonspecific, and pcrc1 ataneous or open ronnl 
biopsy mny be 1rncessary to con.firm t.he dingnosis {Fig. 
15-3.5). CT docs appear to be useful in monitoring 
progression or disease and response to therapy (I-lei-

AG. 15-34 
Patient with colon carcinoma metastatic lo the kidney wilh 
atypical flndlngs. A, CT showing enhanced tumor diffusely 
invading the lef1 Kidney (short arrows) and left renal vein (long 
arrows). B, tnferio< venacavogram ol lhe same patient show· 
ing tumor occluding tho left renal vein and lnvoMng the vena 
cave (short arrows). The tumor was Invading the wall of the 
vena cava predicted by Inferior growth of the tumor below 
the loft renal vein (long arrows). Bac~flow of contrast into the 
nonnal righl renal vein is seen (B(f(1Wheads). (From Carroll 
PR, Pellegrini C, Hedgcock MW, et al: Miaoscoplc hemal\Jrfa, 
felt renal mass with renal vein obstruction and elevated serum 
level ol carcinoembryonlc antigen In a 56-yoor-old man. J 
Uro/ 1983:129:569·570. Used by permission.) 
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FIG. 15-35 
CT or a patient with metastatic lymphoma to the lett kidney 
(arrows). 

ken ct al., 1983; J afri et al., 1982). As is the case with 
leukemia, prognosis is dependent upon the status of 
the primary disease, and surgical intervention is cl.is­
couraged. 

PRIMARY RETROPERITONEAL TUMORS 
Primary retroperitoneal tumors are malignant in ap­

proximately 80% of patients (Kutta et al, 1992; Sto1m 
and Mahvi, 1991). Benjgn· masses are generally coun­
terparts of related malignant processes and include 
Hpomas, leiomyomas, and other tumors of mesenchy­
mal or neural chest origin, as well as cysts originating 
from the urogenital ridge (Smith, 1990). The majol'ity 
of malignant retroperitoneal tumors (75% to 95%) are 
composed of lymphomas and sarcomas (Smitb, 1990; 
Storm and Mahvi, 1991). The lymphomatous tumors 
are considered to be systemic processes and are 
treated accordingly, although a.'piration or open bi­
opsy mny he necessary to conllrm tl1e diagnosis. Ret­
roperitoneal sarcomas are estimated to occur in ap· 
proximately 100 patients each )'ear (Storm and Mahvi, 
1991). Liposarcoma is tbe most common histologic 
t)•pe, followed by fibrosarcoma, leiom yosnrco.ma, and 
other rare types (Storm and Mnhvi, 1991). However, 
tl1e precise bJstologic t)•pe is far less important than 
tumor grade in dctennining the prognosis of these 
patients (S mith, 1990; Sondak et al., 1991). 

Most retroperitoneal sarcomas do not produce 
symptoms un til they have become quite large. Poorly 
locaHzed abdominal pain associated with an abdominal 
mass or enlargement is typical (Sondak et nl. , 1991; 
Storm and Mahvi, 1991). Systemic manifestations such 
as £ever, weight loss, ancl malaise are common but 
generally are associated with advanced disease (Smith, 
l990). Although various radiologic modalities arc used 
to evaluate patients with suspected retroperltoneal 

sarcomas, CT is the most valuable single study for 
determination of tumor size, composition, local ex­
tent, and presence of intraabdomlnal metastases (Son­
dak et al., 1991; Storm and Mahvi, 1991). MRI scans 
frequently add complementary information and are 
particulal'ly useful in the delineation of vascular struc­
tures. Angiography and venacavography are also com­
monly performed. A CT scan of the chest to evaluate 
the patient for lung metastases should also be done. 

The only known effective treatment for retroperi· 
toneal sarcomas is radlcal resection with wide margios 
of normal tissue. Frequently, adjacent organs or vas­
cular structures must be resectecl to achieve normal 
margins. Only 50% of patients are able to be resected 
completely, and partial resection or debu lking pro· 
cedures are not effective (Sondak e t al., 1991; Storm 
and Mahvik, 1991). Preoperative chemotherapy or ra­
diation therapy may be useful to reduce tumor size 
and improve resectahility (Fernandez-Trigo ancl Su­
garbaker, 1993; Smith, 1990; Sonclak et al. , 1991). 
Adjuvant radiotherapy ancl chemotherapy have not 
been shown to be of any benefit e ither in local control 
or in survival (Sondak et al. , 1991; Storm and M:1lwi. 
1991). The use of radiotherapy is limited by associated 
toxicity of the bowel and other intraabdomi nal organs, 
and chemotherapy is often poorly tolerated following 
major resection of multiple organs (Sondak et al., 
1991). 

The results of sw·gical therapy are dependent upon 
tumor grade and extent of resection. Tumors of all 
grades that are able to be completely resected are 
associated with a 5-ye:u· survival rate of approximately 
50% (Storm and Mahvi, 1991). Patients with low-grade 
(grade I) tumors fare much better foUowing complete 
resection than those with grade II or III tumors, with 
5-year survivals of 74% and 24%, respectively. Un­
fortunately, even patients who undergo complete re­
section manifest local recunence by 10 years in over 
90% of cases, and this is the usual cause of death 
(Storm nnd Mahvi, 1991). Innovative strategies such 
as intraperitoneal cbemotl1erapy (Fernandez-Trigo 
and Sugarbaker, 1993) may ultimately prove to be of 
benefit, but for the moment only complete surgical 
extirpation is effective. 

BENIGN URETERAL TUMORS 
Primary ureteral tumors are rnre, accounting for 

approximately 1 % of all upper tract neoplasms (Fein 
nod McClennan, 1986). Of these tumors, approxi­
mately 75% to 80% are malignant. The most common 
benign ureteral tumor is the 6broepithelial polyp 
(Psihrnmis and Hartwick, 1993). These benign 
growths tend to arise from the upper third of the 
ureter and may resemble a smootl1 uodule or may be 
peduncu lated, often with a long stalk (Melamed and 
Reuter, 1993). Histological.ly they are composed of a 
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'-entral fibrous core surrounded b)• nonnal or hyper­
plnstic l>cnign urothelimn (Fein nnd l\'lcClennan, 
l986; Melamed and Reuter, 1993). Flank pnin and 
hematurfa are the usU31 presenting symptoms, al­
though prolapse or the polyp through the urethral 
meatus hns been reported (Schiotz, 1990). Hadio­
graphically, polyps appear as smooth filling defects 
that may change position if the tumor is pedunculated. 
Varying degrees of hydroureteronephrosis are seen, 
and urelcral intussuseeption bas been described (Fio­
relli et al., 1981; Fukushi et al., 1983). Ureteroscopy 
Is often necessary to confirm the diagnosis (Bnhnso1\ 
ct al., l984). Ureteroscopic resection, open ureter­
otomy with polypectomy, or partial ureterectomy are 
all vinble conservative treatment options if the diag­
nosis e1111 be confirmed preoperativcly; nevertheless, 
many patients undergo nephrourctcrectomy for sus­
pected malignancy (Bahnson et al., 1984; Ocbruyne 
et al., L980; Oesterling et al., 1989). 

Inverted papillomas or the ureter are rnrc tumors 
that are found predominantly in males (Pnge et al., 
L991). These tumors may be asymptomatic or may 
cause hcmnturia or Rank p11i11. Crossly, inverted pnp­
illomas appear to be smooth or lobulated solid masses 
and may be pedunculated. Ristologically, these tu­
mors are characterized by rm endophytic proliferation 
of benign urothelfum surrounding a flbrovasculnr core 
(Grainger et al., 1990). The overlying mucosa appears 
to be normal or attenuated (Melamed and Reuter, 
1993). Rncliographicnlly, n smooth uretcral filli ng de­
fect is seen and may be pedunculated (Stower ct al .. 
1990; Page et al., 1991). Ureteral intussusccplion has 
nlso been reported (Duchek et al., 1987). Severo I re· 
ports or inverted papillomns with malignant c.-ompo­
ncnts hnve recently been documented, but the sig· 
nificancc of these generally low-grade malignant 
ch:1nges is unclear (Grainger et al., 1990; Risio ct rd., 
1988; Stower et al., 1990). If the diagnosis of inverted 
papillomn without malignant transformation or wHh· 
out stl'Omol invasion can be made prcoperatively or at 
time of surgery, partial urcterectomy is indicated, but 
continued surveillance is mandatory (Kimura et al., 
1987; Stower et al., 1990). Evidence of more extensive 
malignant tr.tnsfonnation should be t..eated more ag­
gressively. 

PRIMARY MALIGNANT URETERAL TUMORS 

Primary malignant uretcral tumors account for :tp· 
proximately 1 'ii> of all malignancies of the upper uri­
nary trncts (Babaian and Johnson, 1980; Bloom et al., 
1970). In multiple series, the peak nge of incidence is 
In the seventh decade, ond males are affected two to 
three limes more frequently thnn females (Ancler­
strom et al. , 1989; 13nbainn and Johnson, 1980; Batntn 
el al., 1975; Bloom eta!., 1970; Hawtrcy, 1971; Zoretic 
and Conwlc.s, 1983). Ureteml carcinomas arc located 

in the distal third of the ureter in appro.ximately 65% 
to 70% of cases. Urcter:il carcinoma is associated with 
blndder cimcer (synchronous or asynchronous) b\ ap­
proximately 30% to 50% of cases (Ghazi et al., 1979; 
Kakizoc et al., 1980). 

Etiology 
llie etiologic factors involved in the development 

of urcteml ~rcinoma are unknown but are presumed 
to be similar lo those associated with renal pelvic ma­
lignancies. Cigarette smoking appears to be a major 
risk fuctor, with significant dose-response associations 
(Jensen et al., 1988; McLaughlin et al., 1992). Abuse 
of phenacetin-containing analgesics (Jensen et nl., 
1989; Mahony et al., 1977) and Balbn ncphropathy 
(Cukuranovic ct nl., 1991; Petronic et al. , 1991) are 
also associated with the development of ureteral car­
cinomas. 

Clinical Presentation and Diagnosis 

Cross bemnturia is the most common presenting 
symptom, noted in approximntely 60% to 8Q<A; of pa­
tients (Anderstrom el nl., 1989; Bloom et al., 1970; 
Murphy et al., 1981). F lnnk or nbdominnl pain occurs 
in approximately 20% to 30% of patients, alone or in 
conjunction with hematuria (Babaian and Johnson, 
1980; Bloom ct Ill. , 1970; Zoretie nnd Gon1.nles, 1983). 
The pain is usually colicky in nature and is presumed 
to he due to p.~ssage of blood clots or to ureteral ob­
struction by tumor. Urinary &eq11ency or dysurin oc­
curs in 20% to 50% of patients (Batata ct al., 1975; 
Bloom ct al., 1970). A palpable abdominal mass is 
present in fewer than 10% of patients (Ghazi et al., 
1979; Murphy el al , 1981). 

Dingnostic modalities employed for suspected ure­
teral carcinomas arc similar to those employed for 
rennl pelvic tumors. On IVP, typicnl findi11gs include 
a uretcral filling defect or nonvisuali7.ntfon of the ip­
silateral kidney, each seen in approximately 25% to 
45% or cases (Anderstrom et al., 1989; Bntatn et al., 
1975; Mu rphy ct al., 1981). Hyclr0Ltre tero1\e11hrosls is 
seen in 10% lo 30% of patients (Batala et al., 1975; 
Murphy et al., 1981). A normal IVP is seen in a small 
minority of patients (Anderstrom ot al., 1989; Murphy 
ct nl., 1981). Again, other common causes of uretornl 
filling defects should be eliminated. 

Cystoscopy in conj11netion with retrograde pyelog­
rnphy nnd collection of cytology specimens by saline 
barbotagc or brush biOJ)Sy is cn1clal in the setting of 
suspected uretcral carcinoma. Cystoscopy alone is 
necessary lo evaluate the bladde r for concurrent 
urothelial tumors. Occasionally, n tumor may be seen 
protruding &om a ureter.ii ori.ficc, or bcmaturia may 
be localized lo one u roter. Retrograde pyelography 
commonly shows a fillingclefect within the uroter(Fig. 
15-36), complete obstniction or tJ1c lumen by tumor, 
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AG .• 15"36 
Retrograde ure1erogram Showing a "'Wine goblet" sign ol a 
typical tow-grade 1ransttional cell carcinoma (snows) ol the 
right ureter. (From Williams RD. Tanagho EA: Current Sur· 
gical Diagnosis and Treatment. Los Allos, Cali!. Lange Med· 
ical Publlcallons, 1985, p 864. Used by permission.) 

or diffuse narrowing or stricture (Fig. 15-37). In com· 
bination with IVP, retrograde pyelogmphy can deter­
mine the precise site and extent of ureteral involve­
ment in 80% to 100% nf patients (Andcrstrom ct al., 
1989; Batntn ot ul., 1975; Bloom ct ul., 1970; Hawtrey, 
1971; Murphy e t nl., 1981). As proviously mentioned 
in the section on renal pelvic lurnors. cytologic ex­
:tminalion of saline barbotage or brush biopsy speci­
mens ma)• be diagnostic, particularly for high-grade 
tumors. Rigid or Oexible urctcrost'Opy is useful for 
visualization and biopsy of indeterminate ureteral 
masses (Andersen et nl., 1993; Bagley et nl., 1987: 
Blute ct al., l989). 

Staging and Prognosis 

The staging of ureleral carcinoma~ is similar to sys­
tems used for other urothelial malignancies. Stage 0 
tumors are limited to the ureteral mucosa, stage A (or 
I) tumors ore t'On6ned to the submucosa, stage B (or 
II) tumors invade the ureteral musculature, stage C 
(or III) tumors involve the periurctcrnl fot, and stag" 
D (or IV) tumors invade adjacent organs or have me­
tastasized locnlly or distantly (Babttian and Johnson, 
1980; Balllto et al., 1975). A TNM staging S)>slem has 
also been proposed but has not received "idesprcad 
acceptance in the Uoited States . 

Staging studies for ureternl carcinomas are primaril)' 
useful in the determination oflocally udvanced or met-

FIG. 15-37 
Retrograde ureterogram showing a strictured aree (arrows) 
In a patient with a high-grade undifterenllated primary ureteral 
cancer. The Hlling defects below the tumor are air bubbles. 

astatic disease, which tends to occur in lung, liver, 
and bone (Huben e l rd., 1988). CT scans nrccommonly 
performed and may accuratel)• de pict tumor extension 
through the uretcrnl wall, as well as demonstrate en­
larged local lymph nodes or bcpatic metastases (Bada­
hunent et al. , 1992). Consideration should be given 
to chest CT and bone scans for C\'aluation of pulmo­
nnry or osseous mctnstnses . 

As in renal polviccru·cinomas , tumor stage and grade 
a.re the most im1>ortlml prognostic indicators in urc­
teral carcinomas (Bnbaian and Johnson, 1980; Batata 
el nl .. 1975; Bloom et nl., 1970: Heney et nl., 1981; 
Huben et al .. 1988; ~1atsuoka et nl. , 1991). Ovcrall 5-
year survival rates for patients with stage 0 nod A 
tumors are excellent, ranging from 00% to 100% in 
selected series (Bnbaian and Johnson, 1980; Bntata et 
ul.. L975; Heney e t al., 1981). For stngo B lumors, 5-
year survival rates range from 40% to 80% (Batala el 
nl., 1975; Heney el al., 1981; Matsuokn el al. , 1991). 
Stage C tumors are associated with 5-year survi"'11 
rates of 15% to 30% (Batata et al., 1975: Henei• et nl. , 
1981; Hubcn ct al., 1988; MatsuoJ..11 ct al. , 1991). Met· 
nstatic ureteral cnrcinon1a carries a grin1 prognosis. 
\vith severnl series reporting no s .. ycnr su1·vivors (Bn­
bainn and Johnson , 1980: Batntn et al. , 1975; Heney 
c l nl. , 1981). Similarly, low-grade tumors are associ­
ated with 5-ycar survivnl rates of 90% to 100%, com­
pared with 25% for high-grade tumors (Heney et nl . • 
1981; l:lubcn et al. , 1988: Matsuoka et al .. 1991). ~1ost 
pntients in these series bad intermediate-grade tu· 
mors, and DNA llow cytometry may oiler additionnl 

I 
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prognosUc infonnali<ln in this selling (Al-Abnd l and 
Nagel, 1992}. 

Pathology 

Tr:insitional cell carcinoma is by far the most t'Om­
mon hlstologic type of primary u1·otcrnJ carcinoma, 
aocounling for over 90% of tumo1·s. The majority of 
these arc papillary tumors, although solid or sessile 
tumors nnd carcinoma in situ are nlso seen (Melamed 
nnd llcu ter, 1993). Squamous cell carcinomas arc seen 
in 5% to LO% of patients (Batnta ct al., 1975; Bnbnlnn 
and Johnson, 1980; Zoretic and Gonwles, 1983). Pri­
mary urcteral adenocarcinomas account for approxi­
mately l % of cases. Like renal pelvic carcinomas, ure­
teral carcinomas are graded by degree of cellular 
atypia nnd nuclear annplasia. 

Surgical Treatment 

The standard therapy for locali1.ed ureteral carci­
noma is radicnJ nephroureterectomy with excision of 
a cuff of bladder mucosa (Gerber and Lyon, 1993). As 
in carcinoma of the renal pelvis, concerns regarding 
the multifocality of \ll'Othelial tumors, the high rote of 
recurrence follo"~ng less than total resection, and the 
verv low Incidence or contralateral renal involvement 
ha;e led to the acceptance of this form of lhernpy 
(Scaman et al., 1993}. Although no randomized studies 
have been perfonned comparing n1dical oephroure­
terectomy with more conservative therapies, a more 
aggressive approach Is justifiable In the majority of 
patient>. Advocates of conservative approaches nrgue 
that tu11101· stage and grade are more important prog­
nostic variables thnn ~tent of surgkal tl1ernpy, and 
that pa lien ts with low-grade, low-stage tumors do weU 
with radicnJ or conservative treatment (Bsbaian and 
Johnson, 1980; Heney et al., 1981}. In particular, pa­
tients with noninvn.~lve tumors of the distal ureter 
managed by distal urcterectomy :md ureternl rcim­
plantation may benefit from a conservative approacl1 
(Babaian and Johnson, 1980}. Cle:trly, patients with 
compelling indications such as a functionally or ana­
tomically solitary kidney or bilatcml disease nrc best 
served with a conservative approach, and this may 
represent tl1e optimitl treatment for 1>atients with low­
grnde, low-stage tumors of the distal ureter. Patients 
with higher-grade or higher-stage tumors or with tu­
mors of the upper or middle ureter are hest managed 
by nephrourctcrectomy. The possibl lity of undcrgrncl­
ing or understaging musl also be considered in pl:tn· 
ning surgicnJ intervention. 

Besides partial urelerectomy. a number or cudo­
urologic treatment options are avai lable for conser­
vative mnnagemenl of ureteral ca.rci nomas. Urctcr­
oscopic fulguration or resection of ureteral tumors is 
well established (Gerber and Lyon, 1993}. Recently, 
several investigators have utilized neodynium:YAG or 

t1rgon l11sers to trenl selected p1\lien ts with uretcral 
C(lrcinomas (Crossman ct al., 1992; Johnson, 1992; 
Kaufman and Carson, 1993; Schmeller and Hofstetter, 
1989). Early results are favorable, but it is unclear 
whether laser irradiation is prcferahle to fulguration 
(Ccrber and Lyon, 1993). Lap11roscopic uretcrcctomy 
or nephroureterectomy has also been performed in 
carefully selected p.~tients (Chnndhoke et al., 1993; 
Kerb! et al.. 1993}. Again, early results arc encour­
aging. but further follow-up is necessary to assess the 
beneAts and potential complications of this form of 
therapy. Chernothcntpeutic and immui1ologlc agents 
mny also be \IScd topically in the treatment of ureteral 
carcinomas (Amano et al, 1993; Eastham and Huff­
man, 1993; Smith el al., 1987}. 

Periodic surveillance is cruci:tl following therapy for 
urctcrnl carcinomas, Md is shnilnr t(> regimens em­
ployed for renal pelvic cancers. Regular cystoscopy 
and examination of urine cytology specimens should 
be performed in all patients. Following conservative 
management, patients should undergo imaging stud­
ies ol' the upper ti11cts, as well a.~ collection of Ul'Ctcral 
saline harbotage specimens for oytologic analysis. Pe­
riodic ureteroscopy with biopsy should also be con­
sidered (Gerber and Lyon, 1993}. 

Adjuvent Therapy 

Tho resu lts of ndjuvaot radiation therapy and che­
motherapy arc similar to those reported for renal pel­
vic carcinomas. Radiation therapy is capable of de­
creasing local recurrence rates but has no effect on 
overa ll survival (Co1;1d et al .. 1992). Chemotherapeu­
tic regimens nre similar to those employed for bladder 
and rennl pelvic cancers. Al the present time, too few 
patients have been treated for meaningful statements 
rcgnrding efficacy to be made. 

SECONDARY MALIGNANT URETERAL 
TUMORS 

n1c ureters may be secondarily involved by direct 
extension of tumors originating in cootiguous organs 
or hy hematogenous spread. The breast is the most 
common primary site, followed by the stomach, blad­
der, colon, cervix, nnd prostate (Petersen, 1992}. Most 
cases are asymptomatic and are discovered nt autopsy 
(Cohen et al., 197•1). Low back pain is the most com· 
rnon presenting symptom (nichic et al., 1979). Hc­
n1ntul'in is present in a minority of patients. Evidence 
or renal insufficiency. usually clue to an obstructive 
nephropathy. is tho most significant laboratory finding 
(Cohen et al., 1974; Richie et al., 1979}. There are no 
pnthognomonic 1'ncliologic findings. Bilateral obstruc­
tion is noted in approximately 30% of cases and usually 
occu1·s in the lower third of the ureter. Trentrnent is 
predominantly aimed at alleviallon of obstruction, 
both to decreru;e symptoms and to optimize renal func-
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Liou for planned adjuvunt therapies. Indwelling urc· 
teml stents or [>ercutnneous nephroslomies may be 
indicated, but more aggressive: surgical intervention 
Is discouraged, in light of the overall grim prognosis 
usually associated with "~despread metastases. 
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