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CASE REPORT

Amyloidosis of the renal pelvis: a harbinger

of mammary carcinoma?

Thomas Grigor,1 Nicolas Munro?

SUMMARY

We describe a rare case of light chain immunoglobulin
amyloid (AL) accumulation in the central and lower pole
renal calyces. Our patient, a woman aged 60, presented
with several episodes of gross haematuria. Radiological
imaging detected a filling defect in the left renal pelvis.
Rigid ureteroscopy showed a corresponding mucosal
abnormality resembling transitional cell carcinoma.

A definitive preoperative tissue diagnosis could not be
reached. Laparoscopic-assisted left nephroureterectomy
was indicated. Histopathological examination excluded
malignancy, revealing congophilic deposits of
submucosal amyloid. A constellation of findings
confirmed localised or primary amyloidosis with an AL
immunophenotype but no evidence of clonal B-cell
disease in the amyloid-associated lymphoplasmacytic cell
infiltrate. Investigation for systemic plasma cell dyscrasia
and echocardiography and scintigraphy for visceral
amyloid deposits were negative for systemic disease. At
a follow-up period of 30 months, there is no recurrence.
However, our patient was diagnosed with breast cancer
21 months ago.

BACKGROUND

Amyloid disease (amyloidosis) exhibits a variety of
clinical manifestations depending on whether it is
limited to a specific site or a wide range of body
organ systems. The defining characteristic of
amyloid is the presence of misfolded variants of
normal proteins. These are arranged in B-pleated
sheets when viewed by X-ray diffraction or as
fibrils under electron microscopy. It is believed that
certain long chain immunoglobulins can become a
central nidus for growth for creating amyloid fibrils
which act as templates for others in a chain reac-
tion." These fibrils form an insoluble extracellular
substance that results in progressive disruption of
normal tissue form or function.

The only way to achieve a definitive diagnosis is
by tissue biopsy where deposits appear as a distinct-
ive ‘glossy’, ‘waxy’ or ‘amorphous’ hyaline-like
eosinophilic substance. The diagnosis is confirmed
using Congo red, a diazo dye that generates a clas-
sical yellow—green birefringence when viewed
between crossed polarisers.>

The precursor protein that constitutes the
amyloid can be further subclassified by immunohis-
tochemical labelling. For instance, overproduction
of protein A by the liver, secondary to chronic
inflammatory states, results in the systemic depos-
ition of protein A amyloid (AA). Primary amyloid-
osis is composed of AL and usually coincides with
a neoplastic proliferation of plasma cells. Amyloid

composed of mutated transthyretinin is inherited
and shows familial clustering with a distinct pattern
of organ involvement.

In practice the most useful clinical guide for
amyloidosis is to split cases into localised or sys-
temic forms. This creates two prognostic groups
that differ according to natural history and aggres-
siveness. Systemic amyloidosis progresses rapidly
and fatally, whereas localised disease is static and
benign.

The paucity of case reports in the medical litera-
ture reflects the fact that idiopathic primary amyloid-
osis of the urinary tract is rare and upper tract lesions
are exceptional. We re-iterate the potential of LA of
the genitourinary tract to masquerade as malignancy
and highlight the challenge of reaching a definitive
preoperative diagnosis. We report no progression,
recurrence or systemic disease after a 30-month
follow-up period. Our patient also developed an
apparently unrelated carcinoma of the left breast
(pT2, pNO, pMO), 9 months postnephrectomy.

CASE PRESENTATION
A 60-year-old woman presented with two episodes
of macroscopic haematuria over a period of
18 months. Urine cultures were sterile and each
episode resolved with antibiotic therapy. Significant
medical history included investigation for supraven-
tricular tachycardia in the 1990s and cervical
intraepithelial neoplasia. Ophthalmological treat-
ment included extirpation of a vitreous body,
retinal detachment, cataract due to posterior
capsule opacification, full thickness macular hole
right eye and peripheral lattice degeneration of
retina related to high myopia. She had a lifelong
smoking habit. No familial disease was reported.
Multimodality imaging of the urinary tract was
performed and flexible cystoscopy showed inciden-
tal endoscopic features of squamous metaplasia.
Ultrasonography of the urinary tract was normal.
A computer tomogram excretion urogram (figure 1)
showed irregular thickening of the mucosa in the
left collecting system consistent with transitional cell
carcinoma. Renal fluoroscopic imaging concurred
(figure 2). Direct visualisation was achieved via rigid
ureteroscopy (figure 3). However, cytological
washings and biopsy under direct vision were unsuc-
cessful. There was a strong clinicoradiological
suspicion of an upper tract malignancy and
urgent laparoscopic-assisted nephroureterectomy
was undertaken. Inflammatory-type adhesions were
encountered around the renal pelvis/and at the pel-
viureteric junction. This necessitated conversion to
an open midline approach as it became impossible
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Figure 1  Enhanced axial computer tomography urogram shows
thickening of the mucosa in the left lower pole calyx (dashed red
circle).

to proceed safely. The kidney was mobilised and the ureter
excised down to the level of the bladder.

Pathological examination showed a segment of granular haem-
orrhagic mucosa lining the central and lower calyx (figure 4A, B).
There was no evidence of urothelial malignancy. Instead, light
microscopic examination of H&E stained tissue sections showed
extensive amorphous, eosinophilic material in the submucosa
(figures 5-7). Congo red positive amyloid exhibited apple green
birefringence under cross polarised light (figure 8). There were
amyloid associated plasma cells that expressed polytypic light
chains using an in situ hybridisation immunohistochemical
technique (figures 9-11A, B). Supplementary molecular studies
confirmed polyclonal immunoglobulin and T-cell receptor rear-
rangements in these intralesional plasma cells. The location of
the submucosal amyloid deposits matched the filling defects seen
on imaging.

Full haematological investigation including bone marrow
trephine, serum-free light chains and urine analysis for Bence
Jones proteins were negative. Systemic screening with serum
amyloid protein scintigraphy for visceral involvement and echo-
cardiography for cardiac amyloidosis were negative.

Thirty months have elapsed since the original diagnosis of LA
and there is no disease recurrence. However, after 9 months of
follow-up our patient was diagnosed with a large (50 mm

Figure 2 Video fluoroscopy showing abnormal mucosa in the lower
pole calyces (dashed red circle).

Figure 3  Rigid ureteroscopy shows papillary excrescences resembling
urothelial malignancy.

maximum diameter) grade 3 invasive ductal carcinoma of the
left breast (Alred score for oestrogen and progesterone receptors
=4/8, Her-2 negative). Stains for amyloid associated with the
mammary primary were negative. Mastectomy and axillary
nodal clearance were performed with adjuvant radiotherapy to
the chest wall and oestrogenic blockade (arimidex).
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(A) Formalin-fixed nephroureterectomy specimen with
granular haemorrhagic mucosa highlighted (dashed red ellipse).
(B) Close up of highlighted region.

Figure 4
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Figure 5 Tissue slice of abnormal pelvicalyceal mucosa.

DIFFERENTIAL DIAGNOSIS

Transitional cell carcinoma of the upper urinary tract.

TREATMENT

Laparoscopic nephrectomy.

OUTCOME AND FOLLOW-UP

There is no recurrence of amyloidosis after a follow-up period
of 30 months. Our patient was diagnosed with breast cancer
21 months ago.

DISCUSSION

A MEDLINE search using the terms ‘renal pelvis amyloidosis’
found 23 case reports in the medical literature to date,>>*
excluding two cases of AA amyloidosis secondary to Addison’s
disease and hereditary amyloidosis. Vital statistics collected from
over half of these reports showed a mean age at presentation of
64 and a male preponderance (M:F ratio=9:5).

Idiopathic AL amyloidosis has been described in the lungs,
trachea, gut and nervous system but the organs most commonly
reported are the bladder, lungs, skin and larynx.>* Primary
amyloidosis affecting the renal pelvis is rare and was originally

described at necropsy in 1927 where ‘warty nodules’ were
found.*®

0% w’
Figure 6 Corresponding stained section of tissue slice from figure 5
(H&E x2.5).
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Figure 7  Photomicrograph showing massive submucosal amyloid
deposits (H&E x100).

Macroscopic findings similar to our case have been described
at cystoscopy in LA.*°° The renal pelvis in our patient’s
kidney contained papilliform excrescences when viewed under
direct vision using a rigid ureteroscope, but a granular haemor-
rhagic mucosal surface in the formalin-fixed resection specimen.

Our case highlights the lack of immunospecificity for AL
amyloid. Amyloid subtyping was performed by the National
Amyloid Centre. Using antibodies against protein A, AA
amyloid was excluded, as virtually all cases of protein AA will
label immunohistochemically. In contrast, there was no reaction
elicited by a battery of monospecific antibodies directed against
the majority of known AL epitopes (x and A immunoglobulin
light chains). It has been proposed that this is due to occlusion
of epitope binding sites during fibril formation and tissue fix-
ation which is estimated to occur in approximately 20% of AL
amyloid deposits.>® A definitive result of non-AA amyloid with
a confident presumptive diagnosis of AL amyloid was made.

Approximately two-thirds of all cases of amyloid disease are
of AL subtype. Of these, the majority are attributed to a subtle
and non-proliferating plasma cell disorder analogous to mono-
clonal gammopathy of unknown significance (MGUS). In the
remainder, a full blown plasma cell dyscrasia is detected.
One-fifth of amyloid disease is both AL subtype and localised
with no recognised cause and no detectable systemic disease.
The pathogenesis of primary idiopathic LA is unexplained,

Figure 8 Suburothelial amyloid (Congo red x100).
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Figure 9  Immunohistochemistry for light chain immunoglobulins
(immunoperoxidase x100).

although speculative theories have been proposed. One postu-
lates that an occult plasma cell neoplasia only becomes apparent,
up to a decade after the initial diagnosis.>! Alternatively inflam-
mation can trigger proliferation of a lymphoplasmacytic clone
which secrete excess light chain immunoglobulin and create AL
amyloid deposits.>* Our case does not offer support for either
mechanism as no local or systemic clonal or neoplastic prolifer-
ation could be identified, despite extensive investigation.

Our case illustrates the surgical dilemma in managing primary
amyloidosis arising from the renal pelvis. Imitation of urothelial
malignancy and the fact that endoscopic biopsy of upper
urinary tract urothelial carcinoma has a significant false-negative
rate can be misleading when determining appropriate treat-
ment.>> In our case, a combination of forceps biopsy and ure-
teroscopic washings failed to provide a definitive preoperative
diagnosis. Access to the upper tract can be challenging due to
the small calibre of the ureter which limits the size of the biopsy
forceps that can be passed through the ueteroscope. Our case
also emphasises the importance of submucosal tissue sampling
for accurate diagnosis. Furthermore, it reinforces the reality that
LA of the renal pelvis is rarely managed conservatively due to
inherent difficulties in sampling of upper renal tract lesions and
providing a definitive preoperative tissue diagnosis.

Figure 10 Amyloid with numerous plasma cells and intermingled
inflammatory infiltrate (CD138 x100).
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Figure 11 Polyclonal expression in bystander plasma cell population
(A) x, (B) A (immunoperoxidase x200).

In our case, LA of the renal pelvis mucosa preceded a high-
grade mammary carcinoma by 9 months. The differential diag-
nosis of amyloid deposition can include occult neoplasia of
either epithelial or non-epithelial origin. The biochemical com-
position of tumour-related amyloid is usually light chain
immunoglobulin and acute-phase reactants.

Localised amyloid deposition has been reported at the site of
a wide variety of epithelial and non-epithelial neoplasms,
including female genital tract malignancies.**>® Malignancy
may also precipitate body wide deposition®” *® or secondary
amyloidosis and was seen in as many as one-quarter of all cases
from one autopsy series.>” The mechanism is mediated by the
acute-phase reactant, serum amyloid A (SAA), secreted by the
liver in response to tumour inflammation. Elevated SAA occurs
across tumour types, including breast malignancy.*’

In our case, the pelvicalyceal amyloid was subtyped as AL and
histological, immunohistochemical and molecular genetic
studies excluded a monoclonal immunoproliferation of
deranged plasma cells in the associated lymphoplasmacytic
inflammatory infiltrate. In addition examination of the bone
marrow excluded the possibility of an underlying plasma cell
disorder or primary amyloidosis.

Furthermore, an occult breast primary would have been
expected to result in secondary amyloidosis but there was no
progression to systemic disease over time. LA is 10 times less
common than systemic amyloidosis and it is possible that sys-
temic progression may have been curtailed by early detection
and treatment of the breast primary.
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Learning points

Our case clinically and radiographically masqueraded as an
upper tract urothelial malignancy and the patient was
nephrectomised. Conservative management was precluded
as it was not possible to obtain a definitive preoperative
diagnosis of amyloidosis.

Our case highlights the ever present risk of a false diagnosis
of LA of the renal pelvis due to clinical, radiological and
endoscopic overlap with urothelial malignancy. In contrast to
urothelial neoplasia, it is crucial for the endoscopist to
obtain adequate subepithelial mesenchymal tissue to
accurately diagnose amyloidosis and avoid overtreatment.
Intraoperative adhesions were encountered during surgical
dissection around the renal pelvis and this necessitated
conversion to an open procedure. A polytypic inflammatory
infiltrate was demonstrated in association with the renal
pelvis amyloid and there was no evidence of a systemic
plasma cell dyscrasia.

Idiopathic AL type primary renal pelvis amyloidosis was
confirmed by monospecific immunohistochemical staining.
Investigations to evaluate the extent of organ involvement
were negative. Haematological monitoring during a
follow-up period of 30 months has shown no evidence of
multiple myeloma or other lymphoid malignancy.
Interestingly, our patient developed a coincidental,
apparently unrelated, locally advanced breast carcinoma

9 months after the initial diagnosis of AL LA. There is no
precedent in the medical literature and we have addressed
the question of whether this might have been an early
manifestation of an occult primary epithelial malignancy.
Amyloid was missing at the site of the breast primary and
no systemic amyloidosis was shown even after extensive
investigation and follow-up.
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