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INTRODUCTION

Phaeochromocytomas are rare, catechol-
amine-producing tumours, derived from
the chromaffin cells of the adrenal
medulla. Phaeochromocytomas are usually
solitary, slow-growing tumours that extend
into the lumen of adjacent vessels, particu-
larly the caudal vena cava. This has been
reported in approximately half of the
affected animals (Platt and others 1998,
Melian and Peterson 2000). Phaeo-
chromocytomas of both adrenal glands
have also been described (Nelson and
Couto 1998), as well as extra-adrenal sites
of neoplasia (paragangliomas). Clinical
signs may be the result of excess catechol-
amine production, local invasion of sur-
rounding structures, or both.

Surgery is the treatment of choice for
cases without unresectable metastases. A
venotomy of the caudal vena cava is
required when caudal vena caval invasion
is diagnosed. The surgical technique has
been described by Fossum (1997) but can
be particularly challenging if the tumour
has invaded the vascular wall to a great
extent.

To the authors’ knowledge, this is the
first report of long-term survival after
resection of an adrenal neoplasia and the

suprarenal caudal vena cava in a dog with
unilateral phaeochromocytoma.

CASE REPORT

A 10-year-old, neutered male Cairn terrier
was presented for examination. It had been
vomiting for several months and had
become acutely depressed within the pre-
ceding few days. No significant abnormal-
ities were noted on physical examination.
Diagnostic evaluation included a complete
blood count (CBC), serum biochemical
profile and urinalysis. Laboratory findings
were largely unremarkable apart from
hypercalcaemia (2·79 mmol/l, reference
range 2·20 to 2·58 mmol/l) and hypo-
sthenuria (urine specific gravity 1·005, 
reference range 1·008 to 1·030).

An ultrasound examination of the
abdomen was performed with the dog 
in right and left lateral recumbency, using 
a 7·5 MHz sector-scanning transducer
(Apogee CX 150; ATL). The left adrenal
gland was homogeneously hypoechoic
compared with the adjacent renal cortex
and appeared larger than normal (19 mm
long and 8 mm wide, reference range 
13·2 to 26·3 mm long and 3·0 to 5·2 mm
wide) (Hoerauf and Reusch 1999). The
right adrenal gland appeared spherically
enlarged (mean diameter 20 mm, reference
range 12·4 to 22·6 mm long and 3·1 to 6·0
mm wide) and isoechoic to the liver
parenchyma and cortex of the right kidney.
No abnormalities were noted on examina-
tion of the kidneys. The interlobar artery
resistive index (RI) was calculated for 
both kidneys using previously established
methodology (Rivers and others 1997)
and was found to be within the normal
range (left kidney 0·64, right kidney 0·67;
reference range less than 0·70 [Nyland and
others 2002a]).

A pituitary-dependent hyperadreno-
corticism was suspected, and an adrenocor-
ticotropic hormone (ACTH) stimulation
test was performed. Cortisol values mea-
sured just before and 90 minutes after
intramuscular injection of 1 ml tetracosac-
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tide (Synacthen; Novartis) were within 
the normal ranges (post-ACTH cortisol
281 nmol/l, reference range less than 
400 nmol/l). Serum 17-beta hydroxy-
progesterone was within the normal range
(3·1 nmol/l post-ACTH, reference range
less than 11 nmol/l). As the ACTH 
stimulation test identifies hyperadreno-
corticism in approximately 80 to 85 per
cent of dogs with pituitary-dependent
hyperadrenocorticism (Nelson and Couto
1998), a further ACTH stimulation test
was scheduled for four weeks’ time.

The dog was re-evaluated five weeks
after the initial examination. The owner
reported that the dog was still depressed
and lethargic. On physical examination,
the dog was alert and abdominal palpation
was painless. CBC and biochemical analy-
ses were repeated. A persistent hypercal-
caemia (2·87 mmol/l) remained.

On ultrasonographic examination of
the abdomen, a homogeneous mass of 
20 mm diameter was identified in the right
adrenal area. Colour-coded Doppler ultra-
sonography demonstrated marked central
and peripheral vascularisation. Invasion of
the caudal vena cava was suspected, as a
mass of the same echogenicity occluded
the vessel and appeared contiguous with
the adrenal mass (Fig 1). On pulsed and
colour-coded Doppler images, it was not

possible to ascertain a residual flow
through the invaded part of the caudal
vena cava. The left adrenal gland had not
changed since the previous examination.
The ACTH stimulation test was post-
poned. Computed tomography (CT) was
performed to assess any thoracic and
abdominal extension of the probable inva-
sive right adrenal tumour.

CT demonstrated a 23�37 mm,
smoothly marginated, homogeneous mass
in the right adrenal area, with invasion of
the caudal vena cava. The occluding mass
in the lumen of the caudal vena cava was
20 mm in length, appeared to occupy 
95 per cent of the diameter of the vessel
and was cranially oriented. The intra-
hepatic portion of the caudal vena cava
showed no intraluminal opacity. There 
was no significant enhancement of the
mass after injection of contrast medium.
No collateral vasculature was noted after
injection of contrast medium. The left
adrenal gland was 13 mm long and 7 mm
wide (Figs 2A, B). There were no signs 
of thoracic metastasis. Based on these 
findings, a primary adrenal neoplasm of
cortical or medullary origin was diagnosed
with no apparent regional or distant
metastasis.

Four days after the CT examination,
the adrenal mass was excised surgically.

The dog was premedicated with 
0·025 mg/kg glycopyrrolate (Robinul-V; 
Vetoquinol) subcutaneously. Induction 
of anaesthesia was performed with 
0·25 mg/kg diazepam (Valium; Roche)
and 10 mg/kg thiopental (Pentothal;
Abbott) intravenously. After endotracheal
intubation, anaesthesia was maintained
with nitrous oxide and isoflurane in oxy-
gen. Electrical activity of the heart, oxygen
saturation, and end-tidal carbon dioxide
were monitored closely throughout the
procedure, but blood pressure was not
continuously measured. No significant
cardiac arrhythmias were noted during the
anaesthetic procedure, after a temporary
period of ventricular premature contrac-
tions that responded to an intravenous
bolus injection of 2 mg/kg lidocaine
(Xylovet; CEVA Santé Animale). Hydra-
tion was maintained with intravenous 
lactated Ringer’s solution, and 25 ml/kg
whole blood was transfused during the
procedure. A midline abdominal approach
with right paracostal extension was used
for adequate exposure of the right adrenal
gland. Unsuccessful attempts were made 
at dissecting the adrenal mass from the
underlying right kidney. Complete exci-
sion of the adrenal neoplasia was con-
sidered impossible without concurrent
nephrectomy. The caudal vena cava was

FIG 1. Ultrasonographic images of the right adrenal neoplasm in a dog. (A) Right frontal view of the right adrenal gland. A focal mass, isoechoic relative
to the liver, measuring slightly more than 16 mm, can be identified in this view. (B) Similar imaging plane as (A) but with slight medial rotation of the
transducer reveals that the right adrenal mass, later determined to be a phaeochromocytoma, invaded and partially obstructed the caudal vena cava.
Thrombus VCCD Intracaval neoplastic thrombus 
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ligated immediately above the cranial limit
and below the caudal limit of the intra-
vascular obstruction. The right kidney, the
adrenal mass and the thrombosed caudal
vena cava were resected en bloc. Explo-
ration of the entire abdomen revealed no
extra-adrenal neoplasia. Closure of the
abdomen was routine. The right adrenal
mass and caudal vena caval thrombus were
submitted for histopathological examina-
tion.

The dog recovered without any com-
plications. To maintain adequate analgesia,
0·1 mg/kg subcutaneous morphine sul-
phate (Laboratois Choix du Marais) and
50 µg/hr transdermal fentanyl (Durogesic;
Janssen-Cilag) were administered for three
days after surgery. Hydration status and
electrolyte balance were monitored daily
and 0·45 mg/kg subcutaneous gluco-
corticoid (methylprednisolone sodium-
succinate [Solu-Medrol; Pharmacia]) was
administered twice daily for five days. 
Supportive care included maintenance
intravenous fluid therapy, postoperative
antibiotic therapy, 22 mg/kg cefalexin
(Rilexine; Virbac) intravenously, twice
daily, and 5 mg/kg enrofloxacin (Baytril;
Bayer) subcutaneously, once daily.

Over the following 36 hours, CBC
revealed a mild, regenerative anaemia
(packed-cell volume 29·8 l/l, reference
range 43 to 58 l/l), a mild leucocytosis

(26·2�109 cells/l) and a moderate throm-
bocytopenia (plqt, 99�109 cells/l). Bio-
chemical analysis of blood showed a
transient elevation of blood urea nitrogen
(BUN), creatinine, phosphorus and liver
enzyme activities. The dog began eating
and drinking 36 hours after surgery.
Sequential blood samples showed resolu-
tion of haematological and serum bio-
chemical abnormalities over the following
seven days. Ultrasonographic and Doppler
monitoring of the left kidney perfusion
were performed five days after surgery. The
RI for the left kidney was slightly elevated,
compared with presurgical values, but still
within the normal range (RI 0·68, refer-
ence range less than 0·70). The dog was

discharged seven days after the surgery.
The left renal RI was 0·62. There had been
no signs compatible with major abdominal
organ dysfunction relating to vascular
damage. A physical examination was 
normal.

Histopathological examination revealed
a phaeochromocytoma in the remnants 
of the right adrenal gland. The sections
contained dense sheets and strands of
monomorphic cells with a pale-staining
abundant cytoplasm and delicate stroma,
with many capillary vessels (Fig 3). 
Neoplastic cells with positive chromaffin
granules were identified after Grimelius
staining (Fig 4). The neoplastic tissue had
invaded the adjacent kidney and extended

FIG 2. Transverse, postcontrast, abdominal computed tomographic images of a dog with a right adrenal phaeochromocytoma. (A) At the level of the
neoplastic caval thrombus, a rim of contrast media is seen in the periphery of the vena cava, representing an area of vein patency. (B) A smoothly
marginated, homogeneous, non-enhancing mass is seen in the right adrenal area at the cranial pole of the right kidney. Note the lack of collateral 
vessel development

FIG 3.
Photomicrograph of 
a section of the
adrenal neoplasm.
Dense sheets and
strands 
of monomorphic cells
with a pale-staining
and abundant
cytoplasm are
present. Haematoxylin
and eosin. �400
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through the wall of the caudal vena cava
into the lumen.

Over the next few weeks, follow-up
included history taking, physical examina-
tion, haematological and serum bio-
chemical analyses, and ultrasonographic
examinations. These revealed no signifi-
cant abnormalities. Twenty months after
surgery the dog was clinically normal.

DISCUSSION

The antemortem diagnosis of phaeo-
chromocytoma is challenging. Clinical
signs can be variable, intermittent and
non-specific depending on the functional
status of the neoplasia, the secretion of a
wide variety of catecholamines and other
hormones, and the space-occupying nature
of the mass. 

In accordance with other studies, the
case presented here showed no physical
signs or pathological abnormalities con-
sistent with a phaeochromocytoma.
Results of a CBC, biochemical analysis
and urinanalysis failed to identify any 
significant abnormalities. Hypertension
was not investigated. In cases of
phaeochromocytoma, hypertension can 
be episodic and difficult to document, 
as many dogs may be normotensive at 
the time of evaluation. Arterial blood 
pressure should be monitored during 
surgery because wide fluctuations in 
blood pressure are frequent, especially 
during tumour manipulation; however, 
it was not monitored in the present 
case. Anaesthetic management of the
patient (Fossum 1997, Locke-Bohannon
and Mauldin 2001), as well as routine 
and new serological techniques used to 
test for the presence of a phaeochromo-
cytoma, have been reviewed (Maher and

McNiel 1997, Locke-Bohannon and
Mauldin 2001).

In contrast, few studies exist concerning
diagnostic imaging of the disease. Several
imaging modalities have proved useful for
visualisation of canine adrenal glands,
including radiography, ultrasonography,
CT, nuclear scintigraphy and magnetic res-
onance imaging (Barthez and others 1998,
Rosenstein 2000, Llabres-Diaz and Dennis
2003).

Radiography has low sensitivity for
canine phaeochromocytoma, revealing
only cases in which a moderately large
perirenal mass and/or calcifications are
present. However, abdominal and thoracic
radiography can aid in assessing other
abnormalities compatible with local or
regional extension of the neoplasia (Locke-
Bohannon and Mauldin 2001).

Abdominal ultrasonography is superior
to radiography in evaluating the adrenal
area and detecting adrenal masses. 
Abdominal ultrasound sensitivity has been
reported to be as high as 83 per cent for the
diagnosis of canine adrenal phaeochromo-
cytoma (Locke-Bohannon and Mauldin
2001). A number of studies have described
the normal appearance of canine adrenal
glands. This is useful for detecting alter-
ations in size, shape and echogenicity, and
detecting invasion of adjacent structures
(Myers 1997, Nyland and others 2002b).
In contrast, only one report, comprising
four cases in the dog, has reported com-
mon ultrasonographic characteristics of
phaeochromocytoma (Rosenstein 2000).
All masses were described as large and 
multicystic and/or multilobular in echo-
structure. Displacement of the kidney and
involvement of the caudal vena cava was
found in each case.

In contrast, the phaeochromocytoma 
in the case reported here was a slightly

enlarged, homogeneously hypoechoic
mass (a solid tumour) that caused no dis-
placement of the adjacent kidney. This
same ultrasonographic pattern has been
reported in humans. A study by Schwerk
and others (1994) reported a broad spec-
trum of ultrasonographic findings in
humans, including purely solid tumours
(68 per cent), complex masses (16 per
cent) and cystic lesions (16 per cent).
Thus, phaeochromocytoma should be
included in the ultrasonographic differen-
tial diagnosis of all masses of adrenal ori-
gin, even those that are relatively small and
homogeneous.

In human and veterinary medicine,
intrarenal blood flow values obtained 
with pulsed-Doppler ultrasonography
have been used in the diagnosis of 
renal disease, as well as to monitor thera-
peutic response and prognosis. Pulsed-
Doppler evaluation of intrarenal blood
flow is commonly performed using the RI,
an expression of intrarenal blood flow
impedance. The RI is increased in vascular,
tubular or interstitial renal diseases (Rivers
and others 1997). A strongly increased RI
has a high positive predictive value and
severe renal damage should be anticipated
in this situation. Another study reported
that RI correlates significantly with effec-
tive renal plasma flow, renal vascular resis-
tance and filtration fraction (Petersen and
others 1995). It was anticipated that liga-
tion of the caudal vena cava would modify
these haemodynamic parameters, and the
RI was measured at baseline and several
times after the surgery to monitor the
severity of renal damage. The authors
believe that measuring the RI in the con-
tralateral kidney during surgery might 
help in gauging the haemodynamic conse-
quences of ligation of the caudal vena 
cava. However, this was not performed 
in the present case. In the postoperative
period, the temporary increase of the RI
correlated well with the temporary increase
of BUN and serum creatinine. The nor-
malisation of the RI in the postoperative
period was considered a good prognostic
indicator.

FIG 4.
Photomicrograph of 
a section of the
adrenal neoplasm.
Neoplastic cells with
positive chromaffin
granules can be
observed. Grimelius
stain. 
�400
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CT of the dog revealed a homogeneous
mass isoattenuating relative to the liver
parenchyma. There was no significant
enhancement after contrast medium injec-
tion. These findings are not in accordance
with previous studies in canine and human
patients. In humans, CT findings in cases
of phaeochromocytoma include highly
vascular masses, cystic degeneration, fibro-
sis, haemorrhage and peripheral calcifica-
tion, and usually a strong enhancement of
viable tissues. In the four canine cases in
which CT has been performed (Rosenstein
2000), the same findings have been
reported. The author described hetero-
geneous masses with multiple foci of low
attenuation interspersed with hyperattenu-
ating regions of highly vascular tissue, and
strong, heterogeneous enhancement after
injection of contrast medium.

One possible explanation could be that
in the case reported here, the size of the
incidentally discovered phaeochromo-
cytoma was significantly smaller than in
the canine cases previously reported, in
which the masses were all described as large
and were probably discovered later in 
the evolution of the disease. Accordingly,
these findings outline that CT cannot
definitively differentiate phaeochromo-
cytoma, adenoma, adenocarcinoma and
metastases of other tumours, but that CT
imaging is important in ruling out distant
metastasis.

CT might be useful for assessing collat-
eral vessel development caudal to the 
site of vena caval obstruction. In normal 
dogs, venographic studies have demon-
strated extensive collateral vessel formation
extending from the vena cava and the renal
capsule to the vertebral sinuses and azygos
vein, three weeks after experimental grad-
ual occlusion of the suprarenal part of the
vena cava (Peacock and others 2003). Post-
mortem findings were consistent with
venograms, showing multiple tortuous
vessels caudal to the caval occlusion. In
contrast, the authors were not able to iden-
tify such an extensive formation of collat-
eral vessels in the present case, either on
the CT images or during the surgical pro-

cedure, probably because the neoplastic
caval obstruction was not complete. A
comprehensive, ultrasonographic descrip-
tion of collateral vessel development 
was not performed in the postoperative
period.

Surgery is the treatment of choice for
phaeochromocytomas in dogs, as it is in
humans. The surgical technique of adrenal
excision, intracaval neoplastic thrombi
removal and vena cava wall repair have
been previously described in the dog
(Gilson and others 1994, Fossum 1997).
Resection of the right kidney and
suprarenal part of the caudal vena cava,
with graft anastomosis of the left renal vein
to a more proximal segment of the caudal
vena cava, has been described in one dog
(Lascelles and others 2003). To the
authors’ knowledge, no study reports the
complete ligation and excision of the
suprarenal part of the caudal vena cava
during surgical treatment of an adrenal
phaeochromocytoma. However, a few
studies have reported the cardiovascular
and renal effects of an experimental, acute,
suprarenal caval ligation in dogs with vari-
ous complications. Definite impairment 
of myocardial function after caudal vena
caval ligation was described in one study
(Rao and others 1976), whereas only tran-
sient disturbance of renal function, in spite
of marked acute haemodynamic effects (60
per cent reduction in cardiac output and
26 per cent drop in mean arterial pressure),
were described in another report (Peyton
and others 1982). After experimental liga-
tion of the thoracic caudal vena cava in
dogs, reduced intrarenal blood flow was
the only consistent alteration in renal 
function (Gutman and McRae 1975). 

Gradual occlusion of the caudal vena
cava has also been studied experimentally
in the normal dog (Peacock and others
2003). The major change was a transient
and non-significant reduction in glomeru-
lar filtration rate. No morbidity or fatali-
ties were reported in that study. 

In human medicine, ligation of the
inferior vena cava was first proposed by
Trousseau (1868). Until 1960, and the

demonstration of the efficacy of anti-
coagulant therapy in preventing recurrent
pulmonary embolism, caval ligation was
the only treatment for deep vein thrombo-
sis in humans (Girard and others 2000).
Surgical ligation of the inferior vena cava 
is associated with rates of morbidity and
mortality of up to 19 per cent in humans
and has now been abandoned. Plication,
clips and finally caval filters are now the
most appropriate techniques for inferior
vena cava interruption to prevent pul-
monary embolism (Girard and others
2000). There are reports of successful 
inferior suprarenal vena caval ligation in
humans with renal cell carcinoma and
tumour thrombus (Mootha and others
1999). One paper describes the emergency
ligation of the inferior vena cava after
blunt trauma in a child with no sequelae
and normal renal function (DeCou and
others 1999). All these studies and the 
case presented here demonstrate that 
caudal vena caval ligation can be success-
fully attempted in selected cases. In the
case described here, as in the canine 
cases previously described (Peacock and
others 2003), the progressive caval
obstruction enabled a progressive haemo-
dynamic compensation (opening and/or
synthesis of collateral vessels). The surgical
ligation of the suprarenal part of the 
vein contributed little to the regional
haemodynamic disturbance, which was
insufficient to lead to caval syndrome.

Conclusions
The advances in ultrasound technology
and utilisation of ultrasonography as a
screening diagnostic tool in veterinary
medicine have proved useful in the early
identification of adrenal lesions. This
adrenal mass and the vascular invasion
showing characteristics of malignancy 
warranted immediate intervention, and
surgery enabled a definitive diagnosis 
and simultaneous appropriate treatment.
In cases where surgical reconstruction of
the caudal vena caval cannot be performed,
vena caval ligation/excision should be
attempted. The RI may be used to 
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monitor the severity of the renal haemo-
dynamic alterations during ligation and 
in the postoperative period. 

References
BARTHEZ, P. Y., NYLAND, T. G. & FELDMAN, E. C. (1998)

Ultrasonography of the adrenal glands in the dog, cat
and ferret. Veterinary Clinics of North America: Small
Animal Practice 28, 869-885

DECOU, J. M., ABRAMS, R. S. & GAUDERER, M. W. (1999)
Seat-belt transection of the pararenal vena cava in a
5-year-old child: survival with caval ligation. Journal
of Pediatric Surgery 34, 1074-1076

FOSSUM, T. W. (1997) Surgery of the endocrine system.
In: Small Animal Surgery. Ed T. W. Fossum. Mosby,
Saint Louis. pp 405-410

GILSON, S. D., WITHROW, S. J. & ORTON, E. C. (1994) 
Surgical treatment of pheochromocytomas: tech-
nique, complications and results in 6 dogs. Veteri-
nary Surgery 23, 195-200

GIRARD, P., TARDY, B. & DECOUSUS, H. (2000) Inferior vena
cava interruption: how and when? Annual Review of
Medicine 51, 1-15

GUTMAN, R. A. & MCRAE, R. L. (1975) Renal intra-
cortical blood flow distribution, function, and 
sodium excretion in unanesthetized dogs following
vena caval ligation. Circulation Research 36, 216-
221

HOERAUF, A. & REUSCH, C. (1999) Ultrasonographic 
characteristics of both adrenal glands in 15 dogs
with functional adrenocortical tumors. Journal of 
the American Animal Hospital Association 35, 
193-199

LASCELLES, B. D. X., MONNET, E., LIPTAK, J. M., JOHNSON, 
J. & DERNELL, W. S. (2003) Surgical treatment of 
right-sided renal lymphoma with invasion of the 

caudal vena cava. Journal of Small Animal Practice
44, 135-138

LLABRES-DIAZ, F. J. & DENNIS, R. (2003) Magnetic reso-
nance imaging of the presumed normal canine
adrenal glands. Veterinary Radiology & Ultrasound
44, 5-19

LOCKE-BOHANNON, L. G. & MAULDIN, G. E. (2001) Canine
pheochromocytoma: diagnosis and management.
Compendium on Continuing Education for the 
Practicing Veterinarian 23, 807-814

MAHER, E. R. & MCNIEL, E. A. (1997) Pheochromocytoma
in dogs and cats. Veterinary Clinics of North Amer-
ica: Small Animal Practice 27, 359-380

MELIAN, C. & PETERSON, M. E. (2000) The incidentally 
discovered adrenal mass. In: Current Veterinary
Therapy. 13th edn. Ed R. W. Kirk. W. B. Saunders,
Philadelphia. pp 368-371

MOOTHA, R. K., BUTLER, R., LAUCIRIA, R., SCARDINO, P. T. &
LERNER, S. P. (1999) Renal cell carcinoma with 
an infrarenal caval tumor thrombus. Urology 54, 
561

MYERS, N. C. 3rd (1997) Adrenal incidentalomas: 
diagnostic workup of the incidentally discovered
adrenal mass. Veterinary Clinics of North America:
Small Animal Practice 27, 381-400

NELSON, R. W. & COUTO, C. G. (1998) Pheochromo-
cytoma. In: Small Animal Internal Medicine. 2nd edn.
Eds R. W. Nelson and C. G. Couto. Mosby, Saint
Louis. pp 803-805

NYLAND, T. G., MATOON, J. S., HERRGESELL, E. J. & WISNER,
E. R. (2002a) Urinary tract: Doppler studies. In:
Small Animal Diagnostic Ultrasound. 2nd edn. Eds
T. G. Nyland and J. S. Matoon. W. B. Saunders,
Philadelphia. pp 179-180

NYLAND, T. G., MATOON, J. S., HERRGESELL, E. J. & WISNER,
E. R. (2002b) Adrenal glands. In: Small Animal 
Diagnostic Ultrasound. 2nd edn. Eds T. G. Nyland
and J. S. Matoon. W. B. Saunders, Philadelphia. pp
196-206

PEACOCK, J. T., FOSSUM, T. W., BAHR, A. M., MILLER, M. W.
& EDWARDS, J. F. (2003) Evaluation of gradual occlu-
sion of the caudal vena cava in clinically normal
dogs. American Journal of Veterinary Research 64,
1347-1353

PETERSEN, L. J., PETERSEN, J. R., LADEFOGED, S. D.,
MEHLSEN, J. C. & JENSEN, H. A. E. (1995) The pul-
satility index and the resistive index in renal arteries
in patients with hypertension and chronic renal fail-
ure. Nephrology Dialysis Transplantation 10, 2060-
2064

PEYTON, J. W., STEWART, J. R., GREENFIELD, L. J. & CRUTE,
S. L. (1982) Haemodynamics and renal function 
following experimental suprarenal vena caval occlu-
sion. Surgery in Gynecology and Obstetric 155, 37-
42

PLATT, S. R., SHEPPARD, B. J., GRAHAM, J., UHL, E. W., MEEKS,
J. & CLEMMONS, R. M. (1998) Pheochromocytoma in the
vertebral canal of two dogs. Journal of the American
Animal Hospital Association 34, 365-371

RAO, G., ZIKRIA, E. A., MILLER, W. H., SAMADANI, S. R. &
FORD, W. B. (1976) Concomitant prophylactic inferior
vena caval clipping. International Surgery 61, 147-
150

RIVERS, B. J., WALTER, P. A., POLZIN, D. J. & KING, V. L.
(1997) Duplex Doppler estimation of intrarenal
Pourcelot resistive index in dogs and cats with renal
disease. Journal of Veterinary Internal Medicine 11,
250-260

ROSENSTEIN, D. S. (2000) Diagnostic imaging in canine
pheochromocytoma. Veterinary Radiology & Ultra-
sound 41, 499-506

SCHWERK, W. B., GORG, C., GORG, K. & RESTREPO, I. K.
(1994) Adrenal pheochromocytomas: a broad 
spectrum of sonographic presentation. Journal of
Ultrasound in Medicine 13, 517-521

TROUSSEAU, A. (1868) Phlegmatia alba dolens. Clinique
Médicale de l’Hôtel-Dieu de Paris 3, 652-695

© British Small Animal Veterinary Association. All rights reserved

Phaeochromocytoma treated by  11/23/05  5:13 PM  Page 596


