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24/03/2022

Signalment
Gypsy was an eleven-year-old female neutered Australian Cattle dog living in Cairns,
Queensland. She weighed 16kg.

History

Gypsy had been previously well. In March 2022, during her annual vaccination, she was
noted to have an oral mass in the gum overlying 403. She was also noted to have moderate
dental disease. A full oral examination under general anaesthetic with treatment of dental
disease and removal of the mass was planned.

Preanaesthetic blood tests revealed a marked increase in ALKP and a mild increase in ALT.
The owner reported no clinical signs at all, Gypsy had been completely well. A full abdominal
ultrasound was ordered.

Blood Tests

RBC 7.85 x10M2/L 5.65 - 8.87
HCT 484 % 37.3-617
HGB 17.8 g/dL 13.1-20.5
MCV 61.7 fL 61.6 - 73.5
MCH 22.7  pg 21.2-259
MCHC 36.8 g/dL 32.0-379
RDW 198 % 13.6 - 21.7
%RETIC 05 %

RETIC 40.8 K/pL 10.0 - 110.0
RETIC-HGB 244 pg 22.3-296
WBC 11.85 x1079/L 5.05-16.76
%NEU 695 %

%LYM 220 %

%MONO 49 %

%EQS 33 %

%BASO 03 %

NEU 8.23 x10M9/L 295 -11.64
LYM 2.61 x10"9/L 1.05 - 5.10
MONO 0.58 x1079/L 0.16 - 1.12
EOS 0.39 x10M9/L 0.06 - 1.23
BASO 0.04 x1079/L 0.00 - 0.10

PLT 385 K/pL 148 - 484



MPV 137 fL 8.7-13.2 HIGH

PDW 141  fL 91-194

PCT 053 % 0.14 - 0.46 HIGH
GLU 7.56 mmol/L 3.89-7.95

CREA 60 umol/L 44 - 159

UREA 49 mmol/L 25-96

BUN/CREA 20

TP 80 g/L 52 - 82

ALB 38 g/L 22 -39

GLOB 42 g/L 25 - 45

ALB/GLOB 09

ALT 184  U/L 10 - 125 HIGH
ALKP 1644 U/L 23 -212 HIGH

Physical exam

Gypsy was bright, alert and normally responsive. She was strong, and able to walk. Her
temperature, pulse rate and breathing rate were within normal limits. There were no
abnormalities detected on examination of her ears, eyes, lymph nodes, skin and coat, gait
or musculoskeletal system. Thoracic auscultation and abdominal palpation were
unremarkable. She had moderate dental disease and an oral mass on the buccal gingiva
associated with 403.



Ultrasound assessment:
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1. Longitudinal view of the left medial iliac lymph node. It is 0.525cm thick. It is normal
in shape, has smooth margins, it is isoechoic relative to its surrounds.
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2. Left kidney dorsal view with measurement. There is good corticomedullary definition
present with smooth regular margins. The length is 5.77cm and the width is 2.96cm.
The kidney appears normal.
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3. Left adrenal with measurements. The diameter of the cranial pole is 0.563cm and the
diameter of the caudal pole is 0.653cm, this is within normal limits?.
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4. Transverse view of the head of the spleen. The shape is normal, the margins are
smooth, the echotexture is uniform.
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Spleen Transverse View

5. Transverse view of the spleen. The shape is normal, the margins are smooth, the
echotexture is uniform.
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Spleen Colourflow at Hilus

6. Spleen with the hilus vessel and colour doppler flow on hilus vessels demonstrating
normal splenic blood flow.
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7. Left kidney/spleen comparison. At the same depth and gain settings the left renal
cortex is hypoechoic relative to the spleen, which is normal.
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8. Liver/spleen comparison. At the same depth and gain settings the liver is hypoechoic
relative to the spleen, which is normal.
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9. Left pancreas in longitudinal view, it is a normal shape with smooth margins, it is
hypoechoic relative to its surrounds with a uniform echotexture. It measures 1.16cm
in diameter. The stomach which contains gas can be seen to the left of the image
and the colon filled with gas and faecal contents can be seen on the right.
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10. Longitudinal view of the right medial iliac lymph node. It is 0.392cm thick. It is normal
in shape, has smooth margins, it is isoechoic relative to its surrounds.
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11. Right kidney dorsal view with measurement. There is good corticomedullary
definition present with smooth regular margins. The length is 6.02cm and the height
is 2.94cm. The kidney appears normal.
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12. Right adrenal with measurements. The diameter of the cranial pole is 0.647cm and
the diameter of the caudal pole is 0.571cm, this is within normal limits?.
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13. Longitudinal view of the duodenum, it measures 0.441cm in diameter, which is at the
top end of the normal range?. It has smooth margins and normal gut layering present.
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14. Right pancreatic limb in longitudinal section. It measures 0.803cm in diameter. It is
isoechoic relative to its surrounds. It has a uniform echotexture.
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15. Longitudinal view of the jejunal lymph nodes. They measure 0.332cm in diameter and
are isoechoic relative to their surrounds and appear normal.
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16. Right liver/right kidney comparison. At the same depth and gain settings the right
renal cortex is isoechoic relative to the liver.



PHILIPS POTTER, GYPSY, AUS CATTLE DOG MI 1.0 24/03/2022
SARAH 34750 Mobile Imaging Cairns TIS 0.1 11:42:46 AM

Ped Abd

C8-5 ® L, g l_

49 Hz

. _—
5.0cm e

N

~

N

Liver Mid Sagittal

+ Length  2.33 cm
X Length 1.31cm

17. Sagittal midline image of the liver. There is a mass present which measures 2.33cm
in diameter, it is roughly oval in shape. It is hypoechoic relative to surrounding liver
with a mildly heterogeneous echotexture.



PHILIPS POTTER, GYPSY, AUS CATTLE DOG MI 0.8 24/03/2022
SARAH 34750 Mobile Imaging Cairns TIS 0.1 11:43:27 AM

Ped Abd
C8-5

40 Hz
7.0cm

Mid Liver Transverse VYiew

18. Transverse midline image of the liver. The margins are smooth, the diaphragm is
intact and clearly seen. There are mildly hypoechoic nodules present in the
parenchyma.
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19. Sagittal image of the left lobes of liver, it is normal in appearance. The stomach with
gas present can be seen in the mid field.
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20. Transverse view of the left liver. There is a nodule present, it is roughly oval in shape
and measures 1.3cm by 0.627cm. It has poorly defined margins. It is hypoechoic
relative to its surrounds with a mildly heterogeneous echotexture.
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21. Right liver sagittal view. The gallbladder can be seen in this view, the contents are
anechoic. Adjacent to the gallbladder is the mass seen in image 17. It is roughly oval
in shape and measures 3.1cm by 1.69cm. It has smooth margins. It is hypoechoic
relative to its surrounds with a heterogeneous echotexture
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22. Transverse view of the right liver. The mass seen in images 17 and 21 is present in
transverse view. it measures 2.44cm by 1.66cm. It has poorly defined margins. It is
hypoechoic relative to its surrounds with a heterogeneous echotexture
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23. Transverse image of the right lobes of liver, the mass described above can be seen
in the near field. The gallbladder is present mid field, and the diaphragm can be seen
in the far field, there are mildly hypoechoic nodules throughout the parenchyma.
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24. Sagittal view of the gallbladder. The shape is normal. the walls are thin and smooth.
The contents are anechoic which is normal.
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25. Transverse view of the gallbladder. The contents are anechoic which is normal. The
mass described in 17, 21 and 22 can be seen immediately to the left of the gallbladder
in the quadrate lobe, it appears to be distorting the gallbladder wall in this view.
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26. Sagittal view of the gallbladder neck, which appears normal. Intestinal gas can be
seen to the right of the image and is obscuring a clear view of this region.
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27. The portal vein in longitudinal view, this measures 0.570cm and appears normal.
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28. Transverse view of the spleen. The shape is normal, the margins are smooth, the
echotexture is uniform.
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29. Right kidney sagittal with measurement. The length is 6.0cm and the height is 2.6cm.
The appearance is normal.
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30. Right kidney transverse view with measurement. The height is 2.83cm and the width
is 3.07cm. The appearance is normal.
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31. Left kidney sagittal view with measurement. The length is 5.56cm and the height is
2.97cm. The appearance is normal.
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32. Left kidney transverse view with measurement. The height is 2.91cm and the width is
3.51cm. The appearance is normal.
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33. Urinary bladder sagittal view. The bladder is moderately full of anechoic urine. The
bladder wall appears normal.
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34. Urinary bladder transverse view. The bladder is moderately full of anechoic urine. The
bladder wall appears normal.
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35. Bladder neck, sagittal view. The bladder neck appears normal.
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36. Stomach image with wall measurement. Wall layering appears normal. The wall
measures 0.202cm in diameter, this is within normal limits®.
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37. Right liver/right kidney comparison sagittal view, as the dorsal view in 16 was sub
optimal. At the same depth and gain settings the right renal cortex is isoechoic
relative to the liver.
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38. Transverse view of the gallbladder. The shape is normal. the walls are thin and
smooth. There is some refractive shadowing and mild distal acoustic enhancement
present.
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39. Longitudinal view of the descending colon. It measures 0.230cm in diameter which is
within normal limits?. It has smooth margins with normal gut layering present, there
is a clean shadow caused by faecal contents.
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40. Longitudinal view of the jejunum, which measures 0.447cm in diameter. This is within
the normal range.? It has smooth margins with normal gut layering present.
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41. Longitudinal view of the ilium, with measurements. It measures 0.306cm in diameter.
It has smooth margins with normal gut layering present.
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42. Longitudinal view of the ileocolic junction, this appears normal.
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43. Fine needle aspiration showing needle placement within the liver mass.
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44.Examination of the liver ten minutes after aspiration to check for bleeding. There is
no evidence of free fluid. Air filled tracks in the regions of the needle path can be
seen in the near field as bright foci.

Interpretation summary

e There is a liver mass present. It is hypoechoic relative to its surrounds and
heterogeneous in echotexture. Given that the dog is clinically well and eleven years
old, the most likely diagnosis is nodular hyperplasia, however other conditions such
as primary neoplasia, metastatic neoplasia, abscess or haematoma are also possible.

e Fine needle aspiration may provide a diagnosis, although the results may need to be
interpreted with caution.

e There are multiple hypoechoic liver nodules present. These can be nodular
hyperplasia, metastatic neoplasia, primary neoplasia, regenerative nodules,
abscesses, haematomas or complex cysts.



Cytology report:




SPECIMEN SUBMITTED:
3 air dried slides from liver mass

CYTOLOGY FINDINGS: Samples consist of scant to moderate numbers of small and medium
sized groups of hepatocytes and large numbers of red blood cells on an amphophilic
background with low numbers of blood associated neutrophils and small lymphocytes.
Hepatocytes have rounded cell margins, a moderate amount of amphophilic occasionally
mildly non-lipid vacuolated cytoplasm and a single round nucleus with stippled chromatin
and single nucleolus. Occasional binucleated cells are present. Pleomorphism is mild and
mitotic figures are not seen.

INTERPRETATION: Mild hepatocellular pleomorphism with mild non-lipid vacuolar
hepatopathy

COMMENTS: The hepatocytes may be reactive and seen with nodular hyperplasia, nodular
regeneration, or a well differentiated hepatocellular neoplasm and differentiation between
these processes is often not possible on cytology alone and requires histopathology (ideally
a wedge biopsy or resection of the nodule if possible) to assess tissue architecture for the
presence or absence of portal triads within the mass. Consider checking PT/aPTT prior to
surgery and interpret with the peripheral blood results including indicators of hepatic
function such as low albumin, low urea, low cholesterol, or low glucose.

Diagnosis
Unclassified liver mass with multiple smaller nodules present. The mass is likely to be nodular
hyperplasia although neoplasia is possible.

The smaller nodules may be nodular hyperplasia, metastatic neoplasia, primary neoplasia,
regenerative nodules, abscess, haematomas or complex cysts.

Treatment
A full oral examination and dental treatment was performed with removal of the oral mass.
Gypsy recovered uneventfully.

Her owners declined further tests such as bile acid stimulation and histology of the oral mass
based on financial concerns.

Needle biopsy of the liver and surgical liver biopsies were not performed due to the risk of
complications and surgical recovery in a clinically well dog.



She was examined in June 2022 for routine vaccinations, her owner reported she continued
to have no clinical signs.

Discussion

Ultrasound is of limited use in the investigation and diagnosis of liver disease in dogs. While
it is considered sensitive for the detection of hepatic vascular abnormalities, it is unusual to
diagnose other conditions with ultrasound alone. It is cheap, non-invasive, usually requires
minimal sedation, and is readily assessable to most clinics, it is often more useful for
evaluation of the liver than radiography, so it is advised if the limitations are clearly
understood. Radiology, however, can prove easier for the diagnosis of abnormalities in
hepatic size.

There are no reliable ultrasound features which may enable a tentative diagnosis of hepatic
parenchymal disease.? Studies have shown no sonographic findings reliably consistent with
diffuse liver disease.*>® The presence of abnormal hepatic lymph nodes or an abnormal
spleen is believed to predict cytological evidence of hepatic neoplasia, however at least one
study has found this not to be the case.* Histological examination remains essential for the
diagnosis of most canine hepatic disease.’

Ultrasound has been found to be insensitive for detecting hepatic lymphosarcoma,”" and

diffuse mast cell infiltration.” Normal liver appearance has been well reported in cases of
infiltration with both neoplasms. It is advised to perform routine ultrasound guided
aspiration of the liver in all canine mast cell' and lymphoma'® patients deemed to be at high
risk for metastasis regardless of liver ultrasonographic appearance.

There have been studies into combining clinical laboratory and imaging data for the use in
predicting the nature of focal liver lesions in dogs, in an attempt to increase the sensitivity
of ultrasound.® Greater lesion size and the presence of peritoneal fluid were the only
variables that had a positive association with malignant liver disease.® There is no way to
determine if a focal lesion is benign or malignant by ultrasound.®

Ultrasound guided fine needle aspiration for cytological examination of the liver has serious
limitations when used to identify the primary disease process in dogs with clinical evidence
of liver disease.” However, it is cheap and easy to perform, requires minimal equipment, it
is often performed with minimal sedation and is considered safe.

Agreement between histology and cytology has been reported in approximately 30% of liver
samples in the dog.” Another study reported cytology agreeing completely or partially with
biopsy specimens 80% of the time." There is controversy regarding its usefulness.



Vacuolar hepatopathy was the category with the highest percentage of agreement in one
study and it was also found to be the prominent disease process.” It was also the category
that was most misdiagnosed via cytological examination in that same study.” Another study
found that disagreement was most common in cases of hepatitis in which inflammation was
not seen in cytology specimens.™

One study found canine liver aspiration cytology is highly sensitive for the detection of
suppurative and chronic active inflammation, and very insensitive for the detection of
lymphocytic hepatitis.’® Cytologic diagnosis of inflammatory liver disease in aspiration
smears is particularly troublesome, the liver is a highly vascular organ, and so all liver
cytology specimens contain blood. The cytologist is left to determine whether inflammatory
cells are the result of blood contamination or represent an inflammatory process.

Histology is considered more reliable than cytology.™ Ultrasound guided needle biopsy is
considered safe and minimally invasive, although it does require anaesthetic. Ultrasound can
be used to collect the sample from areas which are abnormal in appearance, even if they
are deep within the liver.

Ultrasound guided needle biopsy does not always agree with the results taken at surgery or
necropsy. Needle biopsy specimens from the dog need to be interpreted with caution.”” One
study compared 18g spring triggered biopsy needles to wedge biopsy samples from the
livers of dog and cats."” It found morphological diagnosis assigned to needle biopsy
specimens differed from diagnosis assigned in the paired wedge biopsy specimens. Needle
biopsy agreed with wedge biopsies only 48% of the time."” There is considerable variability
in tissue involvement with certain disease processes. Ultrasonographic targeting can
overlook areas having substantial histologic changes and obtaining few biopsy specimens
from a single liver lobe cannot always represent the overall disease process.

Liver biopsy is an important step in the evaluation of a patient with hepatic disease and is
required to formulate a diagnosis and direct therapy. Surgical biopsy is considered the best
way to collect a sample.” This may be collected during laparoscopy or via a laparotomy.
Surgical exploration by laparotomy allows for gross examination of the liver including
palpation and separation of the lobes, as well as collection of any other samples required
from the abdomen. It is advised to collect the liver biopsies early in the laparotomy, because
hepatocellular changes can result from prolonged anaesthesia, vascular changes during
surgery and manipulation of the bowel.?' Surgery is invasive, requires anaesthesia and will
have a variable recovery period. Because of this liver biopsy is rarely an indication for
laparotomy in a dog with no clinical signs or changes in liver function.



An ideal liver biopsy should be of proper size and taken from a location that represents
primary liver pathology.”® Liver biopsy only represents a small portion of the entire liver, so
sampling error still needs to be considered. It is the only method of tissue collection to collect
large enough samples for liver disease classification. This requires the examination of
enough tissue to distinguish not only changes in the hepatobiliary and vascular structures
but also the regional distribution of any lesion. The histologic appearance of the lesion and
distribution may suggest chronicity, reversibility, and the type of insult.

Use of ultrasound contrast media have been studied, but these are not currently considered
accurate enough to replace biopsy.>

CT has been explored for differentiating between hepatocellular carcinoma, adenoma, and
nodular hyperplasia. It was found to be useful,”? although it is not considered as accurate as
histology. However, it is minimally invasive, although it does require anaesthesia and is not
available to all clinics.

A standardisation committee was established to classify liver disease in dogs and cats.”

Vacuolar cytoplasmic changes were noted in Gypsy. The cytoplasmic accumulation of
various substances leading to vacuole formation in hepatocytes can occur for a variety of
reasons including nodular hyperplasia. The finding of vacuolar hepatopathy is consequently
vague and often uninformative. Hepatic lipidosis and steroid induced vacuolar
hepatopathies are among the most common diffuse parenchymal disorders in cats and dogs
respectively.?

Nodular hyperplasia of hepatocytes is a common proliferative lesion in older dogs. One
study showed that hyperplastic nodules were present in the liver of all of the dogs studied
which were over fourteen years old.?° It is of no clinical significance but should be
distinguished from other disease. It is characterised by multiple distinct spherical and oval
masses that are randomly distributed throughout the liver. Unaffected liver is usually normal.
They can be difficult to distinguish from neoplasia by gross pathologic morphology.

The cause of benign nodular hyperplasia is unknown, changes in the perisinusoidal fat
storing cells (Ito cells) have been observed in association with nodular hyperplasia.®® It does
not lead to liver dysfunction, and it does not progress to neoplasia. There are typically no
clinical signs or physical changes, although hepatomegaly may be appreciated on clinical
examination.

Biochemical changes include an increase in ALT, ALKP and sometimes AST. Liver function
tests such as bile acid stimulation give normal results. Ultrasound appearance varies greatly
from normal to masses of varying complexity and heterogenicity, including cavitation.



Diagnosis by cytology is unusual and it is considered unreliable, tissue biopsies are the only
reliable way to diagnose the condition.

Histologically nodular hyperplasia is characterised by an expansile nodule of hepatocytes
that retains normal lobular architecture and may compress adjacent normal liver tissue.
There are more hepatocytes per unit area within nodules than in the adjacent parenchyma.
Hepatocytes within the nodules are often vacuolated.?!

Nodular hyperplasia does not appear to be associated with regenerative nodules, and it is
unlikely that regenerative nodules are causing the changes seen on this study of Gypsy. They
originate from the growth of surviving hepatocytes in a chronically changing liver. They also
lack normal lobular architecture and there is typically only a single portal tract within the
regenerative nodules.

Prognosis is excellent, and no treatment is required as this is a non-neoplastic condition. It
does not affect quality of life or lead to morbidity or early mortality.

It can be difficult to distinguish hepatic nodular hyperplasia from hepatocellular adenoma
or a well differentiated hepatocellular carcinoma.?? Primary hepatic tumours in dogs are less
common than nodular hyperplasia, the prevalence is estimated to be around 0.6-1.5%.%3 The
most common hepatic neoplasia is hepatocellular carcinoma, followed by bile duct
carcinoma, carcinoid tumour and sarcoma. No predisposing factors are known and, in most
cases, no additional primary liver pathology is present.??

Hepatocellular adenomas are benign neoplasms of hepatocytes. They are easy to confuse
histologically with hepatic nodular hyperplasia. They lack normal nodular architecture and
are composed of well differentiated hepatocytes which tend to abut normal adjacent
hepatocytes at right angles. Cystic areas containing haemorrhage or serum and foci of
extramedullary haematopoiesis can be present.”

Hepatocellular carcinomas are malignant neoplasms composed of hepatocytes. They can be
found in three forms, a mass form (a single large mass), a nodular form and a diffuse or
infiltrative form, although the solitary form is the most common. These masses often develop
in a single hepatic lobe.

On histology they can be trabecular, pseudoglandular and solid patterns. Mixtures of these
patterns can be found within individual tumours.”

Treatment for a solitary hepatocellular carcinoma is surgical resection. In humans, near
infrared fluorescence imaging using indocyanine green is used to identify masses
intraoperatively, there have been studies investigating its use in dogs.?*



The prognosis for solitary masses of hepatocellular carcinoma is good when they are
resected successfully.’? Prognosis for nodular and diffuse hepatocellular carcinoma is poor.

Conclusion

Gypsy was an eleven-year-old female neutered cattle dog living in Cairns, Australia. She was
diagnosed with dental disease and a full oral examination under general anaesthetic was
planned. She was otherwise completely well; clinical examination was unremarkable.
Preanaesthetic blood tests revealed a marked increase in ALKP and a mild increase in ALT.
Ultrasonographic examination revealed a liver mass and multiple hypoechoic nodules, fine
needle aspiration of the mass showed mild hepatocellular pleomorphism with mild non-lipid
vacuolar hepatopathy. It was suggested that nodular hyperplasia, nodular regeneration or a
well differentiated hepatocellular neoplasm were present. Collection of tissue for histology
was not performed, and further tests for liver dysfunction (such as bile acid stimulation) were
declined by the owner. Gypsy underwent her dental procedure without complications and
continues to remain well with no clinical signs.
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