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CASE SUMMARY
In 2005, a 74-year-old Indian male 

with a history of coronary artery dis-
ease, hyperlipidemia, and diabetes 
presented with left-sided flank pain 
without hematuria. The patient was a 
non-smoker and was on aspirin 81mg 
daily at home. Except for a mildly ele-
vated blood glucose, his labs includ-
ing comprehensive metabolic panel, 
complete blood count and coagula-
tion studies (PT, PTT, and INR) were 
within normal limits. Urine cytology 
was negative for malignant cells. A 
noncontrast CT scan was ordered 
to evaluate for renal calculi but had 
revealed a left-sided, short segmental, 
mid-ureteral thickening with a punc-
tate calcification and mild hydrouret-
eronephrosis  (Figure 1). 

IMAGING FINDINGS
On a visit in 2013, the patient was 

evaluated with CT urogram without and 
with IV contrast (150cc IV iohexol 300, 
Figure 2). CT urogram without contrast 
demonstrated wall thickening with cir-
cumferential calcification of the middle 
left ureter with mild luminal narrowing 
without hydronephrosis. Corticomedul-

lary phase did not depict an enhancing 
renal or ureteral mass. Excretory phase 
depicted a mild irregular wall thicken-
ing with no intraluminal filling defect. 
Cystoureteroscopic biopsy was subse-
quently performed and revealed abun-
dant amorphous eosinophilic material 
consistent with amyloid. The presence 
of amyloid was confirmed by Congo 

red staining, showing apple-green bire-
fringence under polarized light, as well 
as by a Thioflavin S stain under fluores-
cence microscopy, which was positive 
(Figure 3). 

DIAGNOSIS
Primary localized ureteral amyloi-

dosis mimicking urothelial carcinoma
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FIGURE 1. Initial noncontrast CT scan 2005. Mild hydronephrosis secondary to soft tissue 
expansion in left- midureter with central punctate calcification is seen (arrow).



www.appliedradiology.com                                         APPLIED RADIOLOGY
©

        n       25October  2018

R A D I O L O G I C A L  C A S E

DISCUSSION
Primary localized amyloidosis of 

the ureter is a rare disorder that is clin-
ically and radiographically difficult to 
distinguish from urothelial carcinoma. 
Amyloidosis comprises a variety of 
protein-folding disorders that result in 
an extracellular deposition of protein 
aggregates, or amyloid, in tissues and 
organs, and may be systemic or local-
ized, with the systemic form being 
classified as primary or secondary 
disease.1  Primary amyloidosis is asso-
ciated with immune dyscrasias, such 
as multiple myeloma and Walden-
ström’s macroglobulinemia,2,3 while 

secondary amyloidosis is associated 
with chronic inflammatory conditions, 
such as rheumatoid arthritis, Crohn’s 
disease and tuberculosis.4  Localized 
amyloidosis is much less common than 
systemic amyloidosis and occurs in 
about 10-20% of amyloidosis cases.3,5  
This condition can occur in the lungs, 
trachea, larynx, tongue, skin, nervous 
system, gastrointestinal system and 
genitourinary system.3,6 

Localized amyloidosis of the uri-
nary tract is of clinical importance 
because it mimics urothelial carci-
noma. Depending on the degree of 
disease involvement, patients may 

present with painless hematuria, irri-
tative urinary symptoms, and obstruc-
tive symptoms.3,7 Although the cause 
of localized amyloidosis of the urinary 
tract is unknown, local monoclonal 
plasma cell infiltrates and local amy-
loid synthesis have been suggested 
as causes.3,7 Within the genitourinary 
tract, localized amyloidosis is com-
monly found in the prostate and sem-
inal vesicles, but can also occur in 
the bladder, renal pelvis, ureter and 
urethra.5,9  Ultrasound, CT scans and 
MRI are often used as initial methods 
to evaluate patients with urinary tract 
amyloidosis.

FIGURE 2. (A) CT urogram without contrast from 2013 demonstrates segmental middle 
left ureteral wall thickening with circumferential ureteral wall calcification (arrow) with mild 
luminal narrowing without hydronephrosis. No discrete mass is visualized. (B) CT urogram 
excretory phase shows mild irregularity with mild wall thickening with no intraluminal fill-
ing defect (arrow).(C) Coronal reconstruction view identify mid-left ureteral involvement 
(arrow) and normal ureter distal to lesion. 

FIGURE 3. (A) Biopsy of the ureteral mass shows amorphous eosinophilic extracellular material (H&E, 40X). (B) On light microscopy, this 
material shows bright red staining (Congo red, 40X). (C) Under polarized light, the Congo red stain portrays characteristic apple-green bire-
fringence (Congo red, polarized light, 40X).
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Primary localized amyloidosis of 
the ureter has been reported to occur 
more often in females, with the aver-
age age of presentation across both 
genders to be 58.4 It is a rare disorder 
and occurs less frequently than amy-
loidosis of the prostate, seminal vesi-
cles and bladder.5,9 In a previous study, 
amyloidosis is typically unilateral 
and  most commonly affects the distal 
third of the ureter.9  Patients can pres-
ent with features of ureteral stricture 
and hydronephrosis.10  Ultrasound and 
intravenous pyelography can reveal 
hydronephrosis.4 Computed tomogra-
phy may identify nonspecific diffuse 
thickening of ureteral walls and calci-
fications, which may also be seen with 
urothelial carcinoma, tuberculosis, 
schistosomiasis or hematoma.4,7,8,10,11   
Localized amyloidosis has previously 
been described to present on MRI T2 
weighted imaging as a hypointense 
lesion without obvious mass-effect, 
a characteristic that may distinguish 
amyloidosis from carcinoma.4, 8, 9, 10

Urine cytology is insufficient for 
distinguishing amyloidosis from car-
cinoma because of the subendothelial 
location of many amyloid deposits 
and because of the limited (50%) sen-
sitivity for urothelial carcinoma.6 
Definitive diagnosis of amyloidosis is 
achieved with biopsy. Congo red stain-
ing of amyloid under light microscopy 
with polarized light classically pro-
duces the appearance of apple-green 
birefringence. Treatment of the amy-
loid sample with potassium permanga-
nate may help distinguish the type of 
amyloid protein.4 Immunohistochem-
istry  or mass spectrometry may pro-
vide further information about protein 
components of the particular amyloid.4

Localized amyloidosis of the ure-
ter usually is benign and typically 
carries a good prognosis.4,6,12 Sys-
temic amyloidosis must be ruled out 
prior to treatment, as certain diseases, 
including multiple myeloma, Hodgkin 

lymphoma, and renal cell carcinoma 
can manifest with systemic amyloi-
dosis.13  Systemic amyloidosis can be 
excluded by utilizing serum and urine 
electrophoresis, chest radiography 
and if appropriate, rectal biopsy or 
fine needle aspiration of subcutaneous 
fat.2  Once localized amyloidosis of 
the urinary tract is confirmed, various 
treatment options may be considered. 
Patients with non-obstructing amyloi-
dosis can be observed and followed 
with serial imaging to assess disease 
status.12 Cases of ureteral amyloido-
sis in which malignancy could not be 
excluded preoperatively or intraop-
eratively, or cases in which ureteral 
involvement precluded renal preser-
vation have been treated with nephro-
ureterectomy.4 Alternative surgical 
treatments may be utilized in patients 
in whom biopsy can confirm amyloi-
dosis prior to surgery, and include ure-
teroneocystostomy, resection with end 
anastomosis of the ureter, and auto-
transplantation.4,8  Medical manage-
ment of ureteral amyloidosis with oral 
colchicine and oral or topical dimethyl 
sulphoxide have been reported.4, 8, 9

CONCLUSION
Localized amyloidosis of the uri-

nary tract is rare and is difficult to 
differentiate from malignancy based 
on clinical and radiographic features 
alone. MRI findings of T2 weighted 
hypointense lesions may help distin-
guish amyloidosis from malignancy. 
Additional studies would help charac-
terize the sensitivity and specificity for 
this study. Radiographic features of the 
other imaging modalities may be non-
specific, but it is important for clini-
cians and radiologists to be cognizant 
of this disease so proper management 
and treatment may be provided. 
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