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19.1
Introduction

The kidney is the fifth most commonly affected
organ in myeloproliferative and lymphoprolif-
erative disorders at autopsy (Barcos et al. 1987;
X140 et al. 1997). There is, however, a discrep-
ancy between the incidence found at autopsy and
that found clinically or on imaging (EISENBERG
et al. 1994; GEOFFAY et al. 1984; RICHMOND et
al. 1962; RoSENBERG et al. 1961). This discrep-
ancy has been explained by the supposition that
renal involvement represents a late manifestation
of the disease, and one which is frequently clini-
cally asymptomatic unless infection or obstruc-
tion supervenes (EISENBERG et al. 1994). How-
ever, with improved technology in cross-sectional
imaging, such as computed tomography (CT)
and magnetic resonance (MR) imaging, and their
increased utilization in the routine staging of
hematological malignancies, the detection rate of
renal involvement by these conditions will invari-
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ably rise (EISENBERG et al. 1994; ROSENBERG et al.
1961; REZNEK et al. 1990).

The prevalence of renal involvement at autopsy
varies with the different hematological malignancies
in question. It is reported in up to 45% of acute myeloid
leukemia (AML), 38% of chronic myeloid leukemia
(AML), 53% of acute lymphoblastic leukemia (ALL),
and 60-90% of chronic lymphoblastic leukemia (CLL;
BaRrcos et al. 1987; SCHWARTZ and SHAMSUDDIN 1981;
X140 et al. 1997). The incidence of lymphomatous
infiltration of the kidney ranges from 33.5 to 62% at
autopsy (KIELY et al. 1969; MARTINEZ-MALDONADO
and RAMIREZ DE ARELLANO 1966; RICHMOND et al.
1962; X140 et al. 1997). Using radiographic techniques
prior to the advent of CT (FERRY et al. 1995; ROSEN-
BERG et al. 1961), the incidence was reported to be less
than 1%, but with CT it has increased to 8% (CHEPURI
etal. 2003; CoHAN et al. 1990; ELLERT and KREEL 1980;
GEOFFAY et al. 1984; Huri1 et al. 1983).

Extramedullary plasmacytoma of the kidney
occurs either as a primary event without bone
marrow involvement or as a manifestation of dis-
seminated multiple myeloma and is extremely rare
(Soesanetal. 1992).In an autopsy series of 120 cases
of lymphoproliferative and myeloproliferative dis-
orders, myelomatous involvement of the kidney was
found in only 12% (X140 et al. 1997).

Although renal involvement, such as urinary
obstruction, uric acid, light-chain and drug-related
nephropathies, glomerulopathies secondary to amy-
loidosis, cryoglobulinemia, and glomerulonephri-
tis, is a common association in hematological malig-
nancies, particularly the leukemias and myeloma,
this chapter deals only with imaging of direct tumor
infiltration or involvement of the kidney.

19.2
Leukemia

Although the kidney is one of the most common
sites of involvement at autopsies in the leukemias,
particularly lymphoblastic leukemia, radiological
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evidence in the living patient is rarely encountered.
The reason is most likely that up to 67% of renal
involvement in leukemia is microscopic (BASKER et
al. 2002; TANAKA et al. 2004). When it occurs, renal
involvement is more common at relapse than at ini-
tial presentation, as the kidneys, like the central ner-
vous system and testes, are “sanctuary sites” where
relapse may occur even in bone marrow remission
(TANAKA et al. 2004). However, despite its preva-
lence in CLL, leukemic infiltration is rarely associ-
ated with renal failure and may therefore be clini-
cally asymptomatic.

Interstitial infiltration by leukemic cells crowds
out normal structures, and although both the renal
medulla and cortex are usually involved simulta-
neously, X140 et al. (1997) reported a predilection
for the renal cortex in CLL with bilateral involve-
ment more common than unilateral (Fig. 19.1).

Fig.19.1. Chronic lymphoblastic leukemia in a 51-year-old
woman. Axial contrast-enhanced CT scan shows ill-defined
hypodense lesions on both kidneys (arrows). (Image courtesy
of P. PICKHARDT)
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There are four patterns of infiltration: bilateral
diffuse renal infiltration; unilateral renal infiltra-
tion; focal masses; and perirenal/renal hilar infil-
tration.

Bilateral and diffuse renal enlargement with pres-
ervation of the reniform shape is the most common
presentation (BouDVILLE et al. 2001; COMERMA-
CoMaA et al. 1998; GupTa and KEANE 1985; PARKER
1997), although a lobulated appearance may be
encountered (BASKER et al. 2002). The bilateral dif-
fuse renal enlargement can be observed on intra-
venous urography (IVU) with marked stretching
of the calyces and infundibula (GupTa and KEANE
1985) simulating polycystic kidneys; however,
absence of cysts on cross-sectional imaging should
exclude polycystic kidneys. On ultrasound (US), the
infiltrated kidneys may be normal (BouDVILLE et al.
2001; PARKER 1997) or hypoechogenic (GATESs 1978;
TEELE 1977), although cases of hyperechogenicity
have been reported (Fig. 19.2) (PARKER 1997). On
CT, the bilateral diffuse infiltration is depicted as
thickened renal parenchyma, which may be isodense
or hypodense with compression of the pelvicalyceal
system (Fig. 19.3; ARAKI 1982). The masses are min-
imally enhancing and remain hypodense relative to
normal renal tissue after contrast administration
(Fig. 19.4). These imaging features, however, are not
specific and are also found with glycogen storage
diseases and amyloidosis.

Unilateral diffuse renal enlargement can be
confused with compensatory renal hypertrophy
when renal function is unimpaired and with renal
vein thrombosis when renal dysfunction is present
(ArAKI 1982). In cases where there is bilateral but
asymmetrical involvement, the smaller kidney may
be erroneously diagnosed as normal on imaging.
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Fig.19.2a,b. Acute myeloblastic leukemia in a 59-year-old man. a Longitudinal ultrasound image of the right kidney shows
echogenic tissue (calipers) surrounding the kidney in the perinephric space. b On Doppler ultrasound image, the renal hilar
vessels are noted to be patent.
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A third pattern of leukemic infiltration is the
focal mass, which can be multiple, unilateral, or
bilateral (ComERMA-CoMA et al. 1998; TEELE 1977).
The masses may appear hypoechoic on US (GoH et
al. 1978) and hypodense on CT (ComMERMA-COMA
et al. 1998; TEELE 1977). This form of infiltration
is rare in leukemia, although it is more common in
lymphoma. The fourth pattern of leukemic renal
infiltration manifests as enlarged peri-hilar or peri-
renal masses (Fig. 19.5), which may cause hydrone-
phrosis and renal distortion (TEELE 1977). These
masses share the same US and CT characteristics as
the other forms of renal leukemic infiltration.

19.3
Myeloid Sarcoma

Myeloid sarcoma, previously known as chloroma or
granulocytic sarcoma, is an extremely rare extramed-
ullary manifestation of myeloid leukemia (VARDIMAN
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Fig.19.3. Acute lymphoblastic leukemia in a 48-year-old
woman who relapsed after bone marrow transplantation.
Axial unenhanced CT scan of the abdomen shows bilateral
diffuse renal enlargement by tissue isodense to muscle atten-
uation. Note para-aortic lymphadenopathy.

et al. 2002). Myeloid sarcoma is defined as an extra-
medullary localized tumor composed of immature
granulocytic precursors. Although usually associ-
ated with systemic disease in acute myeloid leukemia,
granulocytic sarcoma may herald leukemic trans-
formation in myelodysplastic disorders or diseases
including chronic myeloid leukemia, polycythemia
rubra vera, myelofibrosis, and chronic eosinophilic
leukemia (Liu et al. 1973; NEIMAN et al. 1981). The
overall incidence of myeloid sarcoma is 2.5-8%, and
it is more common in children than in adults (13 vs
5%) with acute myeloid leukemia (L1v et al. 1973; Put
et al. 1994). There is a predilection for bone and peri-
neural tissue (NEIMAN et al. 1981). Renal involvement
is extremely rare and is usually reported at autopsy
rather than in living patients (BREATNACH 1985; L1u
et al. 1973; PARK et al. 2003). Renal myeloid sarcoma
may manifest as diffuse enlargement of the affected
kidney, which may be isodense or hypodense on CT,
long-segment ureteral involvement, and enlarged
retroperitoneal lymph node (BagG et al. 1994;
BREATNACH 1985; PARK et al. 2003).

Fig.19.4a,b. Acute lymphoblastic leukemia in a 52-year-old man. a Axial contrast-enhanced CT scan through the abdomen
shows diffuse hypodense leukemic infiltration (white arrows) of the left kidney and a hypodense nodule (black arrow) in the
segment IV of the liver. b Axial contrast-enhanced CT scan obtained caudad to a shows bilateral diffuse renal involvement and

retroperitoneal lymphadenopathy (arrow).
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19.4
Hodgkin Disease

Renal involvement by non-Hodgkin lymphoma
is common in disseminated disease, with an inci-
dence of up to 62% at autopsy (KIELY et al. 1969;
MARTINEZ-MALDONADOand RAMIREZDEARELLANO

1966; RicHMOND et al. 1962; X1a0 et al. 1997). It
is, however, extremely rare and seldom encountered
clinically in Hodgkin disease, being documented
in less than 1% of patients at diagnosis (COHAN et
al. 1990; FErRY et al. 1995; PILATRINO et al. 2003;
REZNEK et al. 1990). In general, lymphomatous infil-
tration is nearly always secondary to hematogenous
spread or contiguous involvement from retroperito-
neal lymphoma. Renal lymphoma arising de novo in
the renal parenchyma as a primary tumor, and not
from invasion of adjacent retroperitoneal lymphoma
or as extranodal manifestation of disseminated lym-
phoma, is extremely rare. Due to the lack of specific
symptoms, renal involvement in lymphoma is rarely
diagnosed pre-operatively (KANDEL et al. 1987) and
is often diagnosed late in the disease. Symptoms
cover the whole gamut of renal disease, but the most
common are flank pain, hematuria, anemia, and
weight loss. Imaging features are similar in Hodgkin
and non-Hodgkin lymphoma of the kidneys.

Fig. 19.5a-c. Acute myeloblastic leukemia in a 59-year-old man
who relapsed after chemotherapy and bone marrow trans-
plantation. a Axial unenhanced CT scan through the kidneys
show irregular and heterogeneous enlargement of the right
kidney with abnormal infiltration of the peri-renal space. b
Axial contrast-enhanced CT scan demonstrates a peri-renal
mass, isodense relative to normally enhancing renal tissue,
which has infiltrated through the capsule of the right kidney
to involve the parenchyma (arrow). The left kidney is normal.
¢ Axial contrast-enhanced CT scan obtained caudad to b
shows inferior extension of the heterogeneously hypodense
peri-renal mass (arrows) within the peri-renal fat.

The imaging features of renal lymphoma depend
on the mechanism of spread to the kidney (hema-
togenous vs direct invasion), pattern of intrarenal
growth (interstitial or expansile), and degree of
extension beyond the kidney. Hematogenous seed-
ing results in multiple nodular lesions in the renal
parenchyma, which are localized to the cortex ini-
tially. Retroperitoneallymphomatous massesinvolve
the kidneys in two ways: via perinephric tissue with
transcapsular spread through the renal capsule into
the renal cortex or via the renal pelvis into the renal
medulla (trans-sinus growth; HARTMAN et al. 1982).
Once in the renal parenchyma, tumor infiltration
is interstitial, growing in between the nephrons,
blood vessels, and collecting ducts, using them as
scaffolding. The kidneys maintain their reniform
configuration and renal function during this phase,
and on imaging, particularly on IVU, no or very
subtle abnormalities are found (CoHAN et al. 1990).
Expansile growth follows with destruction of the
“scaffolding” resulting in enlarged kidneys with
compressed and deformed calyces. Uneven growth
results in a lobulated outline with masses extend-
ing outside the renal contour. More commonly even
growth results in multiple nodules in both kidneys.
With continued growth there the entire renal paren-
chyma would be replaced.
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In general, IVU is not a sensitive modality for
evaluating renal lymphoma (EISENBERG et al. 1994).
Computed tomography is the preferred modality for
evaluating the kidney, its adjacent retroperitoneal
space, and the rest of the abdomen. Five patterns of

Fig. 19.6. Renal involvement by recurrent Hodgkin disease in a
post-gestational 24-year-old woman. Axial contrast-enhanced
CT scan shows bilateral involvement of the kidneys by several
rounded hypodense lesions. This is a typical appearance of
systemic involvement. Kidneys returned to normal after four
chemotherapy courses of BEACOPP. (Image courtesy of L.
DOBROVOLSKIENE)
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renal lymphoma have been described on CT: multiple
renal masses (Fig. 19.6); direct invasion from contigu-
ous retroperitoneal lymphoma; solitary focal masses
(Fig. 19.7); diffuse infiltration (Fig. 19.8); and perire-
nal/perihilar disease. Multiple renal masses ranging
from 1 to 3 cm, which can affect one or both kidneys,
is most commonly followed by direct invasion of the
kidney from contiguous retroperitoneal lymphoma-
tous masses (COHAN et al. 1990; HEIKEN et al. 1983;
PILATRINO et al. 2003; REZNEK 1990). In general,
renal lymphoma lesions are usually hypo- or isodense
before contrast, and remain hypodense relative to
normal-enhancing renal parenchyma after contrast
administration (CHEPURI et al. 2003; COHAN et al.
1990; HARTMAN et al. 1982; PILATRINO et al. 2003;
REZNEK 1990). On US, thelesions are hypoechoic with
well-defined borders. Trans-sinus growth obliterates
normally echogenic renal sinus fat, whereas perirenal
lymphoma is depicted as a hypoechoic “halo” around
the kidney (Cruz et al. 1995). Perirenal lymphoma
results from trans-capsular spread from within the
kidney or from infiltration by retroperitoneal disease
(Cruz et al. 1995).

Fig. 19.7a-c. Stage IV Hodgkin disease of the kidney in a 62-year-old man
with hematuria and enlarged mediastinal lymph nodes. a Longitudinal
US image shows an isoechoic mass (arrow) of the left kidney deforming
the renal contours. b Axial unenhanced T1-weighted MR image shows
the mass (arrow) to be isointense to the renal parenchyma with c strong
enhancement after contrast administration and fat suppression. Radio-
logical imaging features were of renal cell carcinoma. Nephrectomy
showed that the kidney was involved by Hodgkin disease.
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Fig. 19.8a-d. Infiltrative renal Hodgkin disease in a 32-year-old woman. a Axial contrast-enhanced CT scan shows hypodense
infiltration (arrow) of the right kidney. The kidney is very slightly enlarged in comparison with the left kidney. b Axial unen-
hanced T1-weighted MR image shows the infiltration (arrow) to be slightly hypointense relative to the renal cortex. This infiltra-
tion obliterates the normally hyperintense renal sinus fat. ¢ Axial and d coronal fat-suppressed contrast-enhanced T1-weighted
MR images show minimal enhancement of the cortex of the right kidney due to diffuse infiltration. The reniform shape of the
right kidney is maintained. (Image courtesy of L. Dobrovolskiene)

Gallium-67 citrate scanning has been used in the
detection of lymphoma, with variable sensitivities
depending on the site of involvement and cell type.
It has the highest sensitivity (over 70%) in Hodgkin
disease and diffuse large-cell malignant lymphoma,
but poor sensitivity (<50%) in other cell types such
as diffuse malignant lymphoma (EISENBERG et
al. 1994; HARTMAN et al. 1982). The combination
of single photon emission computed tomography
(SPECT) with gallium scanning has been shown to
be useful in differentiating lymphoma from benign
tissue. Positron emission tomography (PET) has
a better resolution than gallium scanning with
increased sensitivity and shorter procedural time
(MavromATIs and CHESON 2002). Its lack of speci-
ficity does not lend itself as an initial diagnostic tool
inlymphoma, but it is useful in monitoring response
(RoMER and SCHWAIGER 1998).

19.5
Post-Transplantation Renal Allograft
Lymphoproliferative Disorder

Post-transplantation lymphoproliferative disorders
(PTLD) are a direct consequence of chronic immu-
nosuppression, and their pathogenesis is strongly
related to the Epstein-Barr virus (EBV). Most post-
transplant malignancies are non-melanotic squa-
mous cell carcinoma of the skin and lips (37%)
followed by lymphomas (16%; PENN 1996). The inci-
dence of PTLD varies with the organ transplanted.
Due to aggressive immunosuppression, heart-lung
transplantation has the highest incidence (4.6-25%)
followed by liver (2.2-6.7%) and heart transplanta-
tions (1.8-5.1%; PENN 1996). The overall incidence
of PTLD in renal transplants is 1-2%, which rep-
resents 21% of all malignancies in graft recipients
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(CockFIELD et al. 1993; Dopp et al. 1992; LuTz and
HEEMANN 2003). The renal allograft is the most
common site of PTLD (47%) after renal transplanta-
tion (MILLER et al. 1997; VosEk et al. 1996), although
secondary involvement of the kidney from an extra-
renal primary is also frequent (FRICK et al. 1984).
Non-Hodgkin lymphoma is the most common type
of lymphoma to arise in renal allografts.

Although the imaging features of transplant lym-
phoma have been described as resembling those in
non-transplant patients (FRICK et al. 1984), a cer-
tain predilection for the allograft pedicle (Fig. 19.9)
alludes to a predisposition for PTLD to occur at the
anastomotic site (ALI et al. 1999; LoPEZz-BEN et al.
2000). Allograft pedicle involvement was described
in4 of 5(80%),and 12 of 16, (75%) patients with renal
allograft lymphoproliferative disorders (ALI et al.
1999; LoPEZ-BEN et al. 2000). Vascular encasement
isa common feature. The PTLD masses are generally
hypoechoic, although they may be heterogeneous at
the renal hilum. On CT, they are hypodense masses
(Fig. 19.9a) which can be non-enhancing, mildly
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enhancing, or peripherally enhancing (LoPEZ-BEN
et al. 2000; VrRAcHLIOTIS et al. 2000). Tumoral
extension around the ureter from the renal ped-
icle can also be present (Fig. 19.9d). The MR find-
ings include iso- to hypointensity on T1-weighted
images and hypointensity on T2-weighted images,
with mild and/or peripheral enhancement (AL1 et al.
1999; LopEz-BEN et al. 2000). In the context of post-
transplantation evaluation of a renal allograft, US is
usually the initial modality. Presence of a complex
mass, particularly at the hila, requires exclusion of
non-neoplastic conditions such as resolving hema-
toma, seroma, abscesses, and complicated lympho-
cele, using other imaging techniques (LoPEz-BEN
et al. 2000). Doppler US is useful in delineating the
relationship between renal hilar vessels and the
mass. Both MR imaging and CT can further char-
acterize renal masses and evaluate tumor extension,
retroperitoneal lymphadenopathy, and involvement
of other extranodal sites.

Differential diagnosis of masses located within
and around the graft pedicle includes other compli-

Fig. 19.9a-d. Post-transplantation lymphoproliferative disorder arising from the renal allograft in a 49-year-old woman. a Axial
unenhanced CT scan through the pelvis shows a soft tissue thickening (arrow) at the renal pedicle. Note a JJ drainage stent at the
pelviureteric junction. b Axial CT scan at the arterial phase of contrast administration show minimal contrast enhancement of
the renal pedicle mass, which is hypodense relative to normally enhancing renal tissue and remains hypodense on ¢ the venous
phase of contrast administration. d The mass has extended inferiorly along and surrounding the ureter (arrows).
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cations that occur after renal transplantation such
as hematomas, perirenal lymphoceles, or abscesses
(CLAUDON et al. 1998). Urinomas should be consid-
ered particularly in the presence of hydronephro-
sis.

19.6
AIDS-Related Lymphoma

Renal manifestations of acquired immunodeficiency
syndrome (AIDS) include intrarenal infections, neo-
plastic disorders, acute tubular necrosis, glomeru-
lonephritis, interstitial nephritis, and drug toxicity,
among others (MILLER et al. 1993). Compared with
lymphoma in immunocompetent patients, AIDS-
related lymphoma is much more aggressive and is
associated with higher histological grades, wider
extent of disease, greater incidence of extranodal
disease, and poorer prognosis (JEFFREY et al. 1986;
SISKIN et al. 1995; TOWNSEND et al. 1989). The liver
and spleen are the two most common intraabdomi-
nal extranodal sites (up to 90%) of AIDS-related
lymphoma on imaging, whereas renal involvement
is reported in up to 12% of adults who are imaged
(CrirroN and BAIiLy 1991; MooRE et al. 1995;
NYBERG et al. 1986; S1sKIN et al. 1995). AIDS-related
lymphoma manifests as solitary or multiple discrete
nodules that are hypoechoic on US and hypodense
on CT (NYBERG et al. 1986; SiskiIN et al. 1995).

19.7
Waldenstrom Macroglobulinemia

Waldenstrém macroglobulinemia is a low-grade
lymphoma characterized by malignant proliferation
of mature plasmacytoid lymphocytes, which pro-
duce its hallmark monoclonal immunoglobulin M
(IgM). The clinical presentation is a direct reflection
of the effects of malignant infiltration of tissues, cir-
culating IgM and tissue deposition of IgM. The bone
marrow is the most common site of involvement
followed by the reticuloendothelial system. Renal
involvement is unusual and is reported in 6% of
patients with this condition (MoORE et al. 1995).
Primary involvement is even rare (2.7%). Small
nodular lesions and perinephric masses with imag-
ing characteristics similar to other lymphomas have
been reported (Fig. 19.10; CLIFTON and BAILY 1991;
MOORE et al. 1995).
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Fig.19.10. Waldenstrém macroglobulinemia in a 70-year-old
man with renal involvement. Axial contrast-enhanced CT scan

of the abdomen shows hypodense left renal mass, which con-
forms to the contour of the kidney.

19.8
Multiple Myeloma and Plasmacytoma

Plasmacytoma is a malignant monoclonal prolifera-
tion of the B-cell line and a form of plasma cell tumor
that can occur in any organ outside the bone marrow
(ALEXIOU et al. 1999). Plasmacytoma may arise either
from osseous (medullary) or non-osseous (extramed-
ullary) sites (ALEXI0U et al. 1999; BOLEK et al. 1996;
GALIENI et al. 1995; THE INTERNATIONAL MYELOMA
WORKING GRoOUP 2003). Primary extramedullary
plasmacytoma (EMP) is rare, accounting for 4% of
all plasma cell tumors, and is defined as monoclonal
plasma cell proliferation that develops in the absence
of multiple myeloma elsewhere. Secondary EMP
arises as an extramedullary manifestation of dissem-
inated multiple myeloma. The EMP lesions classically
arise in the upper aero-digestive tract (80%) with a
predilection for the head and neck, followed by skin
and gastrointestinal tract (BOLEK et al. 1996; IGEL et
al. 1991; THE INTERNATIONAL MYELOMA WORKING
GrouP 2003). Renal plasmacytoma is extremely rare
(ALExIOU et al. 1999).

Renal EMPs are vascular renal masses (Fig. 19.11;
IGEL et al. 1991; KANDEL et al. 1984). In eight cases
of renal plasmacytoma reviewed by KANDEL et al.
(1984), neovascularity was demonstrated in all five
cases in which angiography was performed. Clinical
presentations were also similar to those of renal cell
carcinoma, the most common being palpable abdom-
inal mass (50%) followed by gross hematuria (25%).
Renal plasmacytomas can be large, associated with
enlarged retroperitoneal lymph nodes (Fig. 19.12;
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Fig. 19.11a-d. Extramedullary plasmacytoma arising from the right kidney in a 55-year-old woman. a Longitudinal US image of
the right kidney shows diffuse replacement of normal renal tissue by a heterogeneous mass. b Color Doppler US image confirms
vascularity of the mass. ¢ Transverse US image of the right kidney illustrates the extent of the mass, which has displaced the
aorta (A) to the left. d On axial contrast-enhanced CT scan, the mass is heterogeneously enhancing, and vascular encasement
of the aorta and displacement of the portal vein (arrows) are better represented.

Fig. 19.12a-c. Disseminated multiple myeloma and extramed-
ullary plasmacytoma in a 66-year-old man.a Axial unenhanced
CT scan of the abdomen shows a large isodense retroperito-
neal mass engulfing the right kidney (arrow), which is hydro-
nephrotic. There are lytic lesions in the lumbar vertebra.b The
mass is heterogeneously enhancing and has extended across
the midline to the left renal hilum with vascular encasement
of the aorta, both renal arteries, and root of the mesentery.
¢ Ultrasound image of the right kidney shows heterogeneous,
slightly hyperechoic mass (arrows) infiltrating the renal pelvis
and hilum with hydronephrosis (arrowheads).
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KANOH et al. 1993), vascular encasement (Figs. 19.11,
19.12), and involvement of the renal vein (JASPAN
and GREGSON 1984; SERED and NIkoLAIDIS 2003).
Other manifestations include masses arising from
the perinephric area (Figs. 19.13, 19.14; SERED and
NIKOLAIDIS 2003) similar to lymphoma or metastases,
and the renal pelvis simulating transitional cell car-
cinoma (IGEL et al. 1991; KANDEL et al. 1984). Renal
plasmacytomas have heterogeneous echogenicity on
US (Figs. 19.11,19.12), are isodense on unenhanced CT,
and demonstrate heterogeneous enhancement, which
can simulate renal cell carcinoma (Figs. 19.11, 19.15,
19.16). Ultrasound, CT, IVU, and angiography have
thus far been unable to differentiate renal plasmacy-
tomas from other malignant renal masses, particu-
larly renal or transitional cell carcinoma (IGEL et al.
1991; KANDEL et al. 1984; SoLomITo and GRISE 1972);
however, in the presence of Bence-Jones proteinuria,
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Fig.19.13. Multiple myeloma complicated by extramedullary
plasmacytoma in a 46-year-old man. Axial contrast-enhanced
CT scan shows enhancing perinephric masses (arrows) at the
medial aspects of the kidneys, with retroperitoneal lymphade-
nopathy. There is hydronephrosis of the right kidney.

Fig. 19.14a-c. Extramedullary plasmacytoma in a 53-year-old
man with a history of multiple myeloma and who presented
with severe left flank pain. Axial contrast-enhanced CT scans
show left perirenal soft-tissue-density mass encapsulating the
a upper pole and b mid-portion of the left kidney. ¢ The left
renal artery and vein are also encased and narrowed by the
mass. The kidneys enhance symmetrically without evidence
of hydronephrosis. Axial contrast-enhanced CT scan obtained
2 weeks after the completion of chemotherapy showed near
complete resolution of the left perirenal mass (not shown).
(Image courtesy of P. NIKOLAIDIS).
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Fig. 19.15. Renal plasmacytoma in a 58-year-old man without
bone marrow evidence of multiple myeloma. Axial contrast-
enhanced CT scan shows a heterogeneously enhancing mass
(arrows) arising from the left kidney.

Fig.19.16a,b. Renal plasmacytoma in a 59-year-old man with
a recent significant weight loss. a Axial unenhanced CT scan
shows an enlarged and irregular right kidney with a hypodense
and lobulated mass (arrow) in the region of the renal hilum. b
Photograph of the bivalved specimen shows the mass (arrows)
in the mid-portion of the kidney, with extension into the renal
pelvis (arrowhead). (Image courtesy of G. LONERGAN)
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and/or history of previous plasmacytoma or multiple
myeloma, the presence of a documented renal mass
should raise the suspicion of a renal plasmacytoma.

19.9
Conclusion

Renal involvement in myeloproliferative and lym-
phoproliferative disorders is generally not routinely
imaged, as in most instances they are asymptomatic
owing to preserved renal function. Symptoms arise
as a result of compression, renal obstruction, infec-
tion, or hemorrhage. Ultrasound and CT remain the
imaging modalities of choice due to their availabil-
ity, relatively short scan times, and reduced costs
compared with MR imaging. Computed tomogra-
phy in particular is extremely good at depicting
renal, perirenal, and intra-abdominal pathology.
However, nuclear medicine imaging, particularly
PET, is proving useful in post-treatment monitor-
ing of disease activity. Although there are no spe-
cific imaging features that differentiate these enti-
ties from other disease processes that can affect the
kidney, in general, leukemia and lymphoma are iso-
or hypoechoic on US, and iso- or hypodense on CT.
Lymphomas are hypovascular, showing minimal
or no enhancement after contrast administration
on CT. Extramedullary plasmacytomas are hetero-
geneous on US, isodense on CT, and demonstrate
heterogeneous enhancement.
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