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Abstract

Case summary A 14-year-old spayed female American Shorthair cat was presented with weight loss and a
palpable abdominal mass. Abdominal ultrasound and CT revealed a duodenal mass with suspected perforation
and an enlarged jejunal lymph node. Cytological evaluation from a fine-needle aspiration of the abdominal mass
displayed many atypical round cells, some with a small amount of light pink material at the cellular edge. The
duodenal mass was surgically removed, and was diagnosed as a plasma cell tumour immunohistochemically
positive for CD79 alpha, IgA and lambda immunoglobulin light chains. In addition, amyloidosis was detected.
PCR to assess the antigen receptor rearrangement of the tumour cells showed a monoclonal rearrangement of
the immunoglobulin heavy chain gene. Postoperatively, the cat received chemotherapy with cyclophosphamide
and prednisolone. Owing to progressive enlargement of the jejunal lymph node, different chemotherapy protocols
were used sequentially, namely chlorambucil, lomustine and L-asparaginase. However, the cat died 96 days
after the initial diagnosis. Post-mortem examination confirmed systemic dissemination of tumour cells. The
cause of death was considered to be a result of a complication of the tumour itself and associated amyloidosis.
Relevance and novel information This patient was diagnosed with a primary duodenal plasmacytoma, and primary
(amyloid light-chain) amyloidosis. In cats, intestinal plasmacytoma is rarely reported and associated amyloidosis is
an uncommon feature, when compared with humans. To our knowledge, this is the first clinical report of duodenal
plasmacytoma in a cat. The present report shows that feline plasmacytomas should be included in the differential
diagnosis of a duodenal mass.
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Introduction

Myeloma-related disorders (MRDs) are infrequent
diseases in cats,' and are classified as multiple mye-
loma (MM), cutaneous extramedullary plasmacytoma
(CEMP), non-CEMP (NCEMP), solitary plasmacytoma
of the bone, IgM macroglobulinaemia (Waldenstrém
macroglobulinaemia), immunoglobulin-secreting lym-
phoma and myeloma cell leukaemia.?? Feline NCEMP
is generally reported to originate from the spleen,?®
liver,? intracerebral tissue,® intraocular tissue,” orbital
tissue,>® respiratory tract,!' subcutaneous tissue,*
oral cavity,>!?2 mesentery tissue'® or stomach.! There
are few cases reporting pathological involvement of
the intestine in feline MRD.? However, to our knowl-
edge, there have been no reports of clinical cases pre-
senting with duodenal involvement.

Primary amyloid light-chain (AL) amyloidosis is a
common feature in human plasma cell tumours.’
Similarly, tumour cells may produce large quantities of
monoclonal cells in animals, typically lambda () immu-
noglobulin light chain."" However, AL amyloidosis has
only been published in six previous reports of feline
plasmacytoma.”911-1316

Here, we report a case of cat that developed primary
duodenal plasmacytoma with AL amyloidosis. This is an
uncommon location for feline plasmacytoma and the
amyloid deposition associated with the tumour is rarely
reported in cats, compared with humans.

Case description
A 14-year-old spayed female American Shorthair cat,
weighing 2.8kg, was presented at Azabu University
Veterinary Teaching Hospital with a 6-month history of
weight loss, vomiting, decreased activity and a palpa-
ble abdominal mass (day 0). Prior to the referral, the cat
was treated with an elimination diet, metronidazole
(15mg/kg PO ql12h [Flagyl; Shionogi]) and predniso-
lone (1-2mg/kg SC [Prednisolone Injection KS;
Kyoritsu Seiyaku]); however, the cat’s clinical signs did
not improve. Physical examination showed a body con-
dition score of 3/9, with dehydration, pale mucous
membranes and a mid-cranial abdominal firm and
irregular mass (4cm in size). Informed consent for all
procedures was provided by the owner.
Haematological examination (XT-2000iv; Sysmex)
showed neutrophilia (24,370 cells/ul; reference interval
[RI] 2500-12,500 cells/pl) and mild regenerative anae-
mia (red blood cells 4.7 X 10¢/ul [RI 5.5-10.0 X 10¢/ul];
haematocrit [Hct] 20% [RI 24-25%]; reticulocytes
122 X 103/ul [RI <50 X 103/ul]). Feline leukaemia virus
antigen and feline immunodeficiency virus antibody
tests were both negative (SNAP FIV/FeLV Combo Kit;
IDEXX). The serum biochemistry panel (cobas 6000;
Roche) revealed mild hypoproteinaemia (5.3g/dl; RI
5.4-7.8g/dl), hypoalbuminaemia (2.1g/dl; R[ 2.5-3.9g/

Figure 1 Right lateral abdominal radiograph and abdominal
ultrasound image of a 14-year-old spayed female American
Shorthair cat. (a) There is a large irregularly rounded soft
tissue opaque mass in the right mid-ventral abdomen causing
caudal and left caudolateral displacement of the small
intestine. (b) A large irregularly rounded hypoechoic small
intestinal mass with complete loss of wall layering and several
gas foci within. The enlarged jejunal lymph node is contiguous
to the mass and the portal vein (arrowhead) with no visible
differentiation between the mass and the lymph node

dl) and increased serum amyloid A (SAA) (190.5ug/ml
[RI 0-2.5ug/ml]; FUJIFILM VET Systems). No abnor-
malities were seen upon urine and faecal examination.
Thoracic radiographs were unremarkable; however,
abdominal radiographs revealed an irregularly rounded
large soft tissue opaque mass (up to 6¢m in diameter) in
the mid-ventral abdomen, slightly to the right of the
midline, causing caudal and left caudolateral displace-
ment of the small intestine (Figure 1a). The mass had a
well-defined cranial margin and ill-defined caudal mar-
gin owing to decreased serosal margination. Abdominal
ultrasonography (HI VISION Preirus; Hitachi) revealed
a large irregularly rounded heterogeneously hypoechoic
mass, measuring up to 4cm in length, in the mid-ventral
abdomen. The mass was connected to the intestinal loop
with complete loss of layering and several hyperechoic
foci with distal reverberation artefact within the centre
of the mass. This mass was adjacent to the irregularly
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Figure 2 Cytological smear from the abdominal mass in the cat: Wright-Giemsa-stained slides. (a) There are many atypical
round cells with eccentrically located round nuclei with eccentrically located round macronuclei, or binucleation with
paranuclear clearing within the cytoplasm. (b) There are some atypical round cells with a small amount of extracellular pinkish
material. (c) A few gigantic multinucleated cells are seen. (d) There are some neutrophils containing bacteria (arrowheads),

which indicates the presence of gastrointestinal rupture

enlarged and hypoechoic jejunal lymph node and the
portal vein without recognisable differentiation between
the intestinal mass and the enlarged jejunal lymph nodes
(Figure 1b). Peritoneal fat around the aforementioned
mass was moderately hyperechoic.

On cytology, Wright-Giemsa-stained slides of the
mass were highly cellular and contained many atypical
round cells, as well as some degenerative neutrophils,

minimal macrophages, rare epithelioid macrophages
and rare multinucleated giant cells (Figure 2). Atypical
round cells were round-to-oval in shape, 10-30um in
diameter and contained an eccentrically located round-
to-oval nucleus, reticular-to-coarse chromatin and some-
times a prominent nucleoli. The cytoplasm was moderate
in amount, basophilic in colour, with perinuclear halos
and sometimes with a small amount of light pink
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Figure 3 Surgical findings. (a) Duodenal mass and the
enlarged lymph node are entangled with the greater omentum.
(b) Intra-abdominal suspected metastatic lesions are seen

material at the cellular edge (Figure 2a,b). A moderate
number of atypical cells were multinucleated with
prominent nucleoli, and large and small nuclei. A few
neutrophils contained a moderate number of mixed
bacteria in their cytoplasm (Figure 2d).

CT (BrightSpeed Elite Pro; GE Healthcare) was per-
formed the day after initial presentation (day 1) under
general anaesthesia, and showed a duodenal mass with
suspected intestinal perforation, in addition to an
enlarged jejunal lymph node. There were no other abnor-
malities or other masses found during the CT examina-
tion. A transfusion of 38 ml whole blood was performed
because the patient was expected to experience further
progression of hypoproteinaemia and anaemia after cor-
rection of dehydration and surgical blood loss. The duo-
denal mass was surgically removed under general
anaesthesia (day 2). The mass had adhered to the greater
omentum and to a small portion of the right limb of the
pancreas, and although the mass was perforated there
was no free abdominal fluid because the site of perfora-
tion was covered by the omentum (Figure 3a). After
resection of the mass and a small portion of pancreas, a
duodenal-jejunal anastomosis was created. It was found,
however, that the jejunal lymph node was markedly
enlarged, adhering to the portal vein and causing an

involution of the anterior mesenteric vessels. Therefore,
resection of the jejunal lymph node was impossible.
Moreover, there were already some suspected metasta-
ses on the serous surface of jejunum and on mesentery
(Figure 3b). Six days after surgery, the enlarged jejunal
lymph node was measured by abdominal ultrasonogra-
phy as the baseline for future monitoring (measurements
3.5X2.9cm).

Histopathological examination of the surgical speci-
men revealed infiltration of round neoplastic cells with
abundant extracellular acidophilic material that was
positive for Congo red. The tumour cells were immuno-
histochemically positive for CD79 alpha (a), IgA and A
immunoglobulin light chain, and were negative for
CD20, IgG, IgM and kappa (k) immunoglobulin light
chain. Amyloid deposits were immunohistochemically
positive for A immunoglobulin light chain. Based on
these findings, a duodenal plasmacytoma with AL amy-
loidosis was diagnosed. Moreover, PCR for antigen
receptor rearrangement of the tumour cells was per-
formed as previously described,'” and showed a mono-
clonal rearrangement of the immunoglobulin heavy
chain gene. Three days after surgery, SAA (2.9ug/ml; RI
0-2.5ug/ml) was almost normal. Upon suture removal
on day 16, serum protein electrophoresis (FUJIFILM
VET Systems) revealed a normal shape. Moreover, the
albumin:globulin ratio (0.62; RI 0.6-1.32), cobalamin
(>1000ng/1 [RI 290-1000ng/l]; IDEXX) and folate
(16.1ug/1 [RI 9.7-21.6pg/1]; IDEXX) were all within
normal ranges.

Abdominal ultrasonography of the enlarged jejunal
lymph node showed an increased size of 3.6 X 5.1cm on
day 16. Based on this finding, a chemotherapy regimen
of cyclophosphamide (CPA [Endoxan; Shionogi]) at a
dosage of 258 mg/m? (50mg tablet/cat) PO q3 weeks
(86mg/m?/week) with prednisolone (1mg/kg PO
q24h [Predonine; Shionogi]) was started. After 3weeks,
however, the lymph node further enlarged to
43 X5.7cm, at which point the dosage of CPA was
increased to 300mg/m? IV q2 weeks (150mg/m?/
week). After 4 weeks of treatment with CPA (day 62),
the lymph node had further enlarged (5.1X6.2cm).
CPA was then discontinued and a regimen of chloram-
bucil (CLB; [Leukeran; GlaxoSmithKline]) at a dosage
of 20mg/m? PO q2 weeks and spironolactone (2mg/kg
PO ql12h [Aldactone; Pfizer]) because of malignant
ascites (3.3g/dl protein, 5000 nucleated cells/pl with
tumour cells, Het 1.8%), was started. By day 72 the
lymph node had further enlarged (5.5X6.7cm) and
800ml of free abdominal fluid was removed. CLB was
discontinued and lomustine (CCNU; [CeeNU; Bristol
Myers Squibb]) at a dosage of 50mg/m? PO q3 weeks
was instituted with furosemide (0.5mg/kg PO ql2h
[Lasix; Nichi-Iko]) added as a diuretic. As the CCNU
was ineffective (jejunal lymph node 7.0X7.5cm),
L-asparaginase (400U /kg SC [Leunase; Kyowa Kirin])
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was used with continuous intravenous infusion at a
rate of 3-5ml/kg/h of saline (Terumo) because the cat
was dehydrated owing to the diuretics. At that time,
SAA (<0.1ug/ml; RI 0-2.5pg/ml) was within the
expected range. Three days after the L-asparaginase
injection, the cat was discharged from the hospital with
a once-daily subcutaneous injection of saline at home
by a visiting veterinarian, owing to concerns about the
cat’s stress levels in the hospital. However, 3 days after
discharge, on day 96, the cat died at home.

A post-mortem examination was performed. Upon
necropsy, ascites, an enlarged jejunal lymph node
(6.0 X7.0cm) and some whitish nodules of 2-3mm on
the serous surfaces of the liver, and numerous whitish
miliary nodules on serous surfaces of the small intestine
and large, intestine were grossly observed. On histo-
pathological examination, it was found that the tumour
cells had infiltrated the stomach, small intestine, large
intestine, liver, spleen, bladder, abdominal wall, dia-
phragm, mesentery, retroperitoneum, lymph nodes (cer-
vical, thoracic, jejunal) and bone marrow. The tumour
cells were large, round-shaped and with marked aniso-
cytosis. The nuclei of the tumour cells showed marked
anisokaryosis with dense and irregular nuclear mem-
branes. Abundant extracellular acidophilic material,
positive for Congo red, was also found in the all tumour
tissues. The tumour cells were immunohistochemically
positive for CD79a, IgA and A immunoglobulin light
chain, and negative for CD20, IgG, IgM and « immuno-
globulin light chain. Amyloid deposits were immuno-
histochemically positive for A immunoglobulin light
chain (Figure 4). Based on these findings, systemic dis-
semination of plasmacytoma with AL amyloidosis was
diagnosed.

Discussion
The current report details a case of feline duodenal plas-
macytoma with systemic metastasis and associated AL
amyloidosis, which is an extremely rare disease in cats.
The current case is considered to be NCEMP derived from
the duodenum. Of the reported cases of feline NCEMP,
the cats were usually of an older age and mainly American
Shorthair and European Shorthair, as in this case.*#
Other differential diagnoses were lymphoplasmacytic
lymphoma (LPL) and MM. Previously, a case of feline
cutaneous LPL with systemic metastasis has been reported
in Japan.'® Histopathologically, LPL is a neoplasm com-
posed of small B lymphocytes mixed with plasmacytoid
lymphocytes and plasma cells, whereas a plasma cell
tumour is a neoplasm of plasma cells. In the current case,
most of the tumour cells showed a plasmacytic phenotype
and produced AL amyloid; thus, the tumour was diag-
nosed as a plasmacytoma. MM is also possible as plasma
cells had invaded into bone marrow as found on the

post-mortem examination, even though the ante-mortem
diagnostic criteria of MM, including monoclonal gam-
mopathy, osteolysis and proteinuria, were not seen.’ The
limitation of this case is that MM cannot be completely
ruled out because protein electrophoresis and bone mar-
row evaluation were not performed prior to surgery.

The prognosis for feline NCEMP is described as poor
to guarded (0.5-13 months), which is similar to what
was seen in this case; the cat died 96 days after diagnosis,
despite treatment.*¢-81114 A combination of CPA and cor-
ticosteroids is recommended as the first-line therapy for
cats with MRD.! We started with a lower dose of CPA
than in a previous study owing to safety concerns regard-
ing the side effects, although the median dose intensity
was reported to be 168 mg/m?/week.! Then, we changed
chemotherapy from CPA first to CLB and then to CCNU.
However, CPA was considered the most effective of
these chemotherapies. Recently, the recommended dos-
age for single agent CPA in combination with predniso-
lone in cats with cancer was reported to be 460 mg/m?
q3 weeks (153mg/m?/week).?0 Therefore, we should
have used a higher initial dose of CPA. Although mel-
phalan is one of the treatments used in plasma cell
tumours, it was decided not to use this medication
owing to reported increased side effects than CPA in cats
with MRD.! Mass size was slightly decreased after
administration of L-asparaginase; however, the response
was stable disease (<30% reduction in tumour maxi-
mum diameter). Further studies will be required to
improve the prescribed therapeutic regimen in feline
NCEMP.

In humans and animals, amyloidosis is categorised as
primary (AL) or secondary (amyloid A [AA]), depend-
ing on the pathogenesis.!"!5 AA amyloidosis is more
common in animals, especially in cats, and is caused by
the deposition of fragments of the circulating SAA due to
chronic inflammation or infection.!1215 However, the
amyloidosis in this case was categorised as AL as there
was deposition of A immunoglobulin light chain and
normal SAA levels after surgery. AL amyloidosis has
rarely been reported in cats. In these reports, amyloid
deposits of the intraocular, respiratory organs, skin, oral
cavity, mesentery, lymph nodes, liver and spleen were all
immunohistochemically positive for A immunoglobulin
light chain, which is seen in intra-tumour cells, whereas
an atypical case was reported with intra-histiocytic amy-
loid deposits.”911-1316

Conclusions

This case was diagnosed as primary duodenal plasma-
cytoma with systemic metastasis and associated amyloi-
dosis. This is the first reported atypical clinical case, and
the clinical behaviour was aggressive. Chemotherapies,
including CPA, CLB, CCNU and L-asparaginase, did not
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Figure 4 Histopathological findings of the tumour. (a) Tumour cells infiltrating the diaphragm with abundant extracellular
eosinophilic material. Haematoxylin and eosin staining, bar = 100um. (b) Higher magnification of tumour cells. Atypical round
cells with anisocytosis and anisokaryosis infiltrate the liver. Extracellular eosinophilic material (asterisk). Haematoxylin and eosin
staining, bar =50pum. (c) Extracellular eosinophilic material showed green birefringence under polarised light microscopy.
Diaphragm, Congo red staining, bar =100um. (d) Tumour cells were positive for CD79 alpha. Liver, immunohistochemistry for
CD79 alpha, bar=50pum. (e) Tumour cells were positive for IgA. Liver, immunohistochemistry for IgA, bar =50pum. (f) Tumour
cells and extracellular amyloid deposits were positive for lambda light chain. Liver, immunohistochemistry for lambda light
chain, bar=50um
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contribute to remission and the prognosis was poor.
Although feline duodenal plasmacytoma and associated
amyloidosis are thought to be rare, they should be
included in the differential diagnosis for a duodenal
mass in cats.
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