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Abstract

Case summary A 15 shorthair cat presented after having fallen down the stairs. Examination by the referring
veterinarian had demonstrated tachycardia and a large abdominal mass. The cat was referred for investigations.
Blood tests demonstrated hyperthyroidism. A large, poorly vascularised abdominal mass was identified on
ultrasonography. The mass was hyperechoic compared with the normal liver; however, the origin could not be
determined. Fine-needle aspirate biopsies of the mass demonstrated extramedullary haematopoiesis. Surgical
exploration revealed a 12cm X 8cm X 8cm pale mass arising from the spleen. Histopathology determined this was
a giant splenic myelolipoma.

Relevance and novel information Splenic myelolipoma is rarely reported in the domestic cat, with only five
cases documented within the literature, and none of these having described giant myelolipoma. Indeed, giant
myelolipomas are rarely reported in the human literature and are most commonly adrenal in origin. The pathogenesis
of these masses is unclear; there have been several incidences in people with endocrine disorders, and it has
been hypothesised that their occurrence may be related to endocrine stimulation. Here we report the first case of
giant myelolipoma in a hyperthyroid cat.
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Introduction

Myelolipomas are considered a rare, benign variant of
adipose tumours, which contain additional haemato-
poietic elements.! They are most commonly small tumours
(<5cm) and incidental findings on post-mortem or ultra-
sound examination.!"* However, in some instances they
can become large and occasionally present with haemo-
rrhagic complications.*” Giant myelolipomas are masses
measuring >10cm.® In humans, myelolipomas are reported
to occur predominantly within the adrenal gland, with
occasional reports of extra-adrenal myelolipoma.® To
date, the human medical literature contains only four
cases of myelolipoma occurring in the spleen.5-11
The pathogenesis of myelolipoma formation has been
debated; postulated mechanisms for the formation
of these masses include metaplasia of reticuloendothelial
cells within the adrenal glands (due to stress, infection,
trauma or embolism of bone marrow cells) or abnormal-
ities in endocrine function, most frequently increased
levels of adrenocorticotropic hormone (ACTH), or
potentially MEN1 dysregulation.!

There are no reports of adrenal myelolipoma in
cats. However, there are occasional reports of hepatic
myelolipomas.”>-18 Several of these have been associated
with peritoneopericardial diaphragmatic hernias.!21518
Splenic myelolipomas have been reported in dogs!'®-?2
and in the cheetah.?>?* There are two cases of splenic mye-
lolipoma reported within the domestic cat literature,®%
and a further three cases noted in large case series report-
ing ultrasonographic findings or surgical outcomes.?6-28
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To date, these reports have not documented any endocrine
abnormalities within the affected cases. Furthermore,
where reported, the majority of the splenic tumours
have been small (0.5cm and 2cm, respectively),® with
only one large (9.5cm)® and no giant splenic myelolipoma
having been reported.

Case description
A 15-year-old female neutered cat presented to the refer-
ring veterinarian for a suspected syncopal episode. Prior
to this episode the cat had been well; it was not receiving
any medications or supplements, and did not have any
significant previous illnesses. It had been rehomed as an
adult cat and, at that time, had one fixed dilated pupil,
with no pupillary light reflex or menace. The owner
reported that on the day of presentation, she had heard a
noise as if ‘someone’ had fallen down the stairs; on
investigation, the cat was found collapsed at the foot of
the stairway. Initially, it had been unsteady on its feet but
started walking soon after. In addition, there was a recent
history of weight loss and diarrhoea. The cat was
reported to be eating normally and was otherwise well.
Physical examination revealed a good body condi-
tion (body condition score 4/9), with some prominence
of the dorsal spinous processes, leading to the suspicion
of recent weight loss. Hydration status appeared
normal. Mucous membranes were pink and capillary
refill time was <2s. All palpable lymph nodes were
unremarkable. There was a slightly increased respiratory
effort, with a mild expiratory wheeze. The respiratory
rate was 36 breaths per minute. Heart rate was increased
at 280 beats per minute, with synchronous, good-quality
pulses and no abnormalities on auscultation. Abdominal
palpation demonstrated a large abdominal mass, which
prevented the palpation of other abdominal structures.
The cat was admitted to the hospital. Doppler blood
pressure assessment revealed a systolic blood pressure
of 130mmHg. Routine haematology did not demonstrate
any significant abnormalities. Prothrombin time and
activated partial thromboplastin time were within
normal limits (7s and 125, respectively). Serum biochem-
istry demonstrated a mild decrease in urea (5.7mmol/1;
reference interval [RI] 6.1-12.5); elevated alkaline phos-
phatase (101 U/L RI 11-67); elevated alanine transaminase
(221U/1; RI 18-77); elevated bilirubin (18.8umol/1; RI
0-10); decreased albumin (25.7g/1; RI 26-42); normal
globulin (39.2g/1; RI 19-46); and elevated total thyrox-
ine (157.6 nmol/1; RI 7.5-55). In-house feline leukaemia
virus/feline immunodeficiency virus testing was nega-
tive. Ultrasonography demonstrated a large, homo-
geneous mass filling most of the abdominal cavity. The
cat appeared uncomfortable when the abdomen was com-
pressed and therefore only a cursory ultrasonographic
examination was permitted. The origin of the mass could
not be ascertained. Some apparently normal hepatic

parenchyma was visible; the mass was hyperechoic
in comparison to this. In addition, the gastric wall and
urinary bladder were visualised, and reported to be
normal. There was no free fluid visualised. Fine-needle
aspirates were obtained, which demonstrated extramed-
ullary haematopoiesis but no other abnormalities.

The cat was blood typed (type B) and anaesthetised
for surgery. A midline coeliotomy was performed. On
inspection of the abdomen, a large (12 X 8 X 8 cm) splenic
mass was identified. The liver also appeared mildly
mottled on inspection. A splenectomy was performed
(Figure 1) routinely using a combination of electrosur-
gery (Ligasure; Covidien) and suture ligation with poly-
dioxanone (PDS; Ethicon). A liver biopsy was taken and
closure was routine. Surgery was uneventful, with mini-
mal bleeding. Methadone was administered preopera-
tively and continued for 24h postoperatively, prior to
switching to buprenorphine. In addition, the cat was
maintained on intravenous fluids, and eye lubricant
(Lacri-lube) was administered every 4h (as per hospital
policy). One day postoperatively the cat developed a
2 mm punctate ulcer in its left eye and therefore fam-
ciclovir was added to the treatment plan for suspected
herpesvirus recrudescence. The cat was discharged that
evening with oral buprenorphine to be applied to the
mucous membranes, and famciclovir. The splenic mass
and liver biopsy were submitted for histopathology. The
mass was identified as a myelolipoma and consisted of
an unencapsulated, moderately cellular mass composed
of sheets of mature adipocytes admixed with myeloid
and erythroid haematopoietic cells in various stages of
maturation on a scant fibrovascular stroma (Figure 2).
Both progenitor and precursor cells were observed
and included nucleated erythrocytes, blasts and mega-
karyocytes, and mature red blood cells admixed with
small amounts of eosinophilic proteinaceous fluid and
golden-to-brown pigment (Figure 3). Cellular atypia
was minimal and mitotic figures were extremely rare
(<1 per 2.37mm?). The mass was well demarcated with
a sharp distinction between the neoplastic tissue and the
normal splenic parenchyma (Figure 4).

The liver biopsy demonstrated a minimal-to-mild
periportal lymphoplasmacytic infiltration consistent with
mild lymphoplasmacytic cholangitis. This histopatho-
logical change was considered an incidental finding.

A recheck appointment was arranged 1 week after
discharge. At this time the owner felt that the cat was
clinically normal. It was started on medical manage-
ment for hyperthyroidism. The liver parameters were
reassessed after stabilisation of the hyperthyroidism,
and had returned to normal. Therefore, no medications
were administered for the mild lymphoplasmacytic
cholangitis.

Over the following 3 years the cat was seen regularly
for rechecks of the hyperthyroidism. During this time it
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Figure 1 Surgical removal of the giant myelolipoma. (a,b) A large mass in situ compressing other intra-abdominal structures is
shown. The mottling of the hepatic parenchyma can be appreciated. (c) The 12 X 8 X 8cm mass arising from the ventral pole of
the spleen is shown. The normal-appearing spleen can be seen below
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Figure 2 Splenic mass. Myelolipoma composed of
adipocytes and hematopoietic cells on a scant fibrovascular
stroma (haematoxylin and eosin, X 10 power field)

Figure 3 Detailed image of cells comprising the neoplasm.
Adipocytes, erythroid and myeloid precursors, including
megakaryocytes, blasts and mature erythrocytes admixed
with eosinophilic proteinaceous material (haematoxylin and
eosin, X 60 power field)

Figure 4 Clear demarcation between normal splenic
parenchyma (right side of image) and neoplastic cell population
(left side of image; haematoxylin and eosin, X 4 power field)

developed hypertension, which was managed with
amlodipine, and International Renal Interest Society
stage 2 chronic kidney disease. The cat also demon-
strated hindlimb lameness, thought to be due to osteo-
arthritis, and had intermittent episodes of diarrhoea. It

was euthanased 3 years after the diagnosis of splenic
myelolipoma; there was no suggestion of further masses.

Discussion
There are few reports of myelolipoma occurring within
the domestic cat, and the majority of these report masses
within the liver.712-1825 However, there are some refer-
ences within diagnostic imaging texts which suggest
that they are subclinical, small, static lesions, identified
as incidental findings on ultrasonography.? The patho-
genesis of myelolipomas is unknown. It has been sug-
gested that the lesions originate from metaplastic
transformation of a resident cell population. Some mye-
lolipomas grow to reach large sizes, such as the neopla-
sia observed in this case, and behave like a neoplasm. In
contrast, some myelolipomas are small and multiple,
and considered metaplastic or hamartomatous.??-3! This
report documents the first giant myelolipoma in the
spleen of a cat. These benign masses can lead to compli-
cations associated with size or haemorrhage.67/121517.18
There are two previous reports of haemoabdomen occur-
ring in cats with myelolipomas.®” One of these was a
mass within the liver,” whereas the other case had two
large myelolipomas identified within the spleen (4.5cm
and 9.5cm, respectively).® In the case reported here,
there were no suggestions of haemorrhage (no free
fluid within the abdominal cavity; despite a low
serum albumin, globulin and haematocrit were nor-
mal). It was unclear why the cat had initially fallen
down the stairs but, in light of the above findings, it
was suspected that this was a vagal event.

Splenectomy is well tolerated in the cat. In one report
the median survival time post-splenectomy was 197 days
(range 2-1959); however, of the 19 cats included in that
report 16 underwent surgery for malignant mass removal
(10 cats had a mast cell tumour, four had haemangio-
sarcoma and two had lymphoma).?¢ There was a single
case with myelolipoma included; that cat was still alive
at the time of publication, with a survival (to that time)
of 339 days.2

Whether or not the hyperthyroid status of the cat
played a role in the development of the myelolipoma is
unknown. This type of mass has been associated with
several endocrine disorders in humans, but the patho-
genesis remains undetermined. In the cheetah, their
presence has been proposed to be a marker of chronic
illness/stress, and hepatic myelolipoma has previously
been reported in a cat with concurrent metastatic chol-
angiocarcinoma.!??* Hyperthyroidism is known to alter
fat metabolism and increase sympathetic drive.??% The
endogenous ACTH levels in cats with hyperthyroidism
have not been reported, but it has been demonstrated
that in-hospital cortisol levels are higher than in non-
hyperthyroid controls.* However, whether this is simply
an in-hospital phenomenon due to heightened sym-
pathetic sensitivity or a long-term complication is yet to
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be determined.?* The cat in this report was not treated
for hyperthyroidism prior to surgical removal of the
mass. Total thyroxine was mildly elevated, and the mass
was considered to pose a greater risk to health than the
mild hyperthyroidism.

Conclusions

Splenic diseases in the cat are not commonly reported.
This report highlights the importance of considering
potential benign lesions when a large abdominal mass
is palpated. Splenectomy is well tolerated by cats, and
in this case, where a giant splenic myelolipoma was
identified, removal was curative, with the cat surviving
3 years postoperatively.
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