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KEY POINTS:
· In humans with primary adrenalcarcinoma, size and weight of tumor are negative prognostic indicators, tumor invasion and distant metastasis associated with decreased survival time. (<12% alive at 5ys)
· 25 (48%) tumors affected the right adrenal gland and 16 (30.8%) affected the left adrenal gland
· Twenty-five (48.2%) adrenal gland tumors were adenomas, 18 (34.6%) were adenocarcinomas, 7 (13.4%) were pheochromocytomas.
· Median survival time for the 52 dogs undergoing adrenalectomy was 953 days, 65% surviving > 1 year following surgery.
· Survival time was shorter for dogs that had an adenocarcinoma, tumor major axis length 5 cm, metastasis, vein thrombosis, and in dogs undergoing adrenalectomy along with an additional abdominal surgical procedure.
· Prognostic Importance (mutivariate analysis):
1) tumors with major axis length 5 cm was associated with 85% shorter survival time
2) presence of metastasis with 95% shorter survival time
3) vein thrombosis with 90% shorter survival time (all dogs had thrombectomy)
· Metastasis associated with adenocarcinoma, vein thrombosis with tumors 5 cm


QUESTIONS:
1) Which of the following statements regarding this paper is TRUE:
	a) Tumor type was not associated with the presence of metastasis
	b) Dogs with a major tumor axis 5 cm were more likely to have venous thrombosis
	c) The majority of dogs died in the perioperative period
	d) Presence of venous thrombosis was not associated with decreased survival time

2) Which 3 factors were found to be of prognostic importance in this paper:
	a) Tumor type, metastasis, tumor size
	b) Tumor type, metastasis, venous thrombosis
	c) Tumor size, metastasis, age 
	d) Tumor size, metastasis, venous thrombosis
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KEY POINTS:
· platelet thromboxane release and metabolism result in the production of 11-dehydroTXB2, and 2,3-dinorTXB2 (the latter thought to be the major metabolite in dogs), excreted in the urine
· These urinary markers used as a measure of aspirin efficacy in humans (Light transmission aggregometry following stimulation of platelet-rich plasma with a platelet agonist is considered the gold standard)
·    Baseline urinary 11-dehydroTXB2  and 2,3-dinorTXB2  concentrations were significantly positively correlated with platelet count
· Urinary 11-dehydroTXB2 concentrations were not significantly different from baseline values following repeated low-dosage aspirin administration, but were following administration of the single anti-inflammatory aspirin dosage 
· Baseline urinary 2,3- dinorTXB2 concentrations were markedly higher than 11-dehydroTXB2 and TXB2
· Urinary 2,3-dinorTXB2 concentrations were significantly different from baseline values following repeated administration of the low dosage of aspirin as well as administration of the single anti-inflammatory aspirin dosage 

QUESTIONS:
1) Which statement regarding this paper is TRUE?
	a) Urinary thromboxane metabolites are the gold standard for detecting aspirin resistance 
	b) Based on urinary thromboxane metabolite measurements, 1mg/kg daily dosing of aspirin is 	sufficiently therapeutic
	c) Urinary thromboxane metabolites were significantly decreased with a single anti-inflammatory 	(10mg/kg) dose of aspirin. 
	c) Urinary thromboxane metabolites are not useful in determining aspirin effectiveness due to 	cross-reactivity with urinary TXB2
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Primary adrenal gland tumors are relatively infrequent in 
dogs, representing 0.17% to 0.76% of all neoplasias in 



dogs.1 Among these, adenoma and adenocarcinoma are the 
most common, followed by pheochromocytoma,2 myeloli-
poma,3 aldosteronoma,4 and deoxycorticosterone-secreting5 
and sex hormone–secreting adrenal tumors.6 Once a diagno-
sis of an adrenal gland tumor has been established, the choice 
between medical and surgical treatment must be made. In 
dogs, medical treatment for cortisol-secreting adrenal gland 
tumors includes mitotane7,8 and trilostane.9,10 In patients with 
pheochromocytoma, medical treatment is suggested in the 
presence of clinical signs related to excess catecholamine ac-
tivity, such as tachycardia, arrhythmia, or hypertension, and 
the use of α- or β-adrenergic receptor antagonists may be con-
sidered in these patients.11–13 Treatment choices are affected 
by whether adrenal gland tumors invade adjacent structures, 
have distant metastases, or both, and adrenalectomy is the 
treatment of choice when the tumor appears resectable.14–16



Adrenalectomy is associated with a high perioperative 
mortality rate in dogs, but patients surviving to discharge 
achieve good long-term outcome with a median survival 



Adrenalectomy in dogs with adrenal gland tumors:  
52 cases (2002–2008)
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Objective—To evaluate predictors of survival time in dogs undergoing adrenalectomy and 
identify risk factors associated with adrenal gland tumor metastasis and vein thrombosis.
Design—Retrospective case series.
Animals—52 dogs with primary adrenal gland tumors.
Procedures—Medical records were reviewed. Signalment, tumor features, and information 
from surgical procedures were evaluated to identify factors predictive of overall survival 
time, which was defined as the time from surgery until death. The association between 
metastasis or vein thrombosis and tumor type, size, and site (right or left adrenal gland) 
was investigated.
Results—On the basis of results of univariate analysis, survival time was significantly short-
er for dogs with adenocarcinoma, tumor major axis length ≥ 5 cm, metastasis, and vein 
thrombosis and when adrenalectomy was combined with an additional abdominal surgical 
intervention. On multivariate analysis, survival time was significantly shorter for dogs with 
an adrenal gland tumor with major axis length ≥ 5 cm and for dogs with metastasis or vein 
thrombosis. Significant associations were found between metastasis and adenocarcinoma 
and between vein thrombosis and tumors with major axis length ≥ 5 cm.
Conclusions and Clinical Relevance—Dogs with an adrenal gland tumor with major axis 
length ≥ 5 cm, documented metastasis, or vein thrombosis had a poorer prognosis. Metas-
tasis was more frequent in dogs with adenocarcinoma and vein thrombosis when tumors 
were ≥ 5 cm in length. (J Am Vet Med Assoc 2011;239:216–221)



time > 10 months.11,14–18 Few studies14–16 have specifically ad-
dressed predictors of outcome in dogs undergoing adrenalec-
tomy. In 1 investigation,14 it was reported that age, histologic 
type, and tumor size at diagnosis were not associated with 
survival time. In another study,15 the presence of abdominal 
metastases identified at surgery did not influence outcome, 
and adrenalectomy with caval thrombectomy did not in-
crease the mortality rate. In 1 study,16 concurrent nephrecto-
my was associated with a poor prognosis; thrombocytopenia, 
high BUN concentration and aspartate transaminase activity, 
and hypokalemia were associated with poorer outcome.



In humans with primary adrenal adenocarcinoma, the 
size and weight of the tumor are well documented as nega-
tive prognostic factors.19–21 In addition, tumor invasion of 
adjacent organs as well as particularly distant metastases at 
diagnosis are strongly associated with decreased survival 
time,20 and ≤ 12% of patients having adrenal adenocarcino-
ma with distant metastasis survive > 5 years.20,21 Compared 
with partial resection of the adrenal gland tumor, complete 
excision leads to a more favorable outcome.20 With regard 
to pheochromocytoma in humans, the presence of distant 
metastases is associated with poor survival time.22 Surgical 
excision of the affected gland in patients without metastasis 
is associated with a 60% survival rate at 5 years.23
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ABBREVIATIONS



CI  Confidence interval
CT  Computed tomography
HR  Hazard ratio
LDDS  Low-dose dexamethasone suppression
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Aspirin is one of the most widely used drugs in hu-
man medicine because of its anti-inflammatory, 



antipyretic, and antiplatelet properties. The antiplatelet 
effects of aspirin therapy have been extensively evalu-
ated for use with cardiovascular disease in humans. 
Extensive experimental1–4 and clinical5–8 evidence indi-
cates that daily aspirin administration at approximately 
1 mg/kg is effective for prevention of arterial occlusion 
(cardiovascular events) and is safer than anti-inflam-
matory dosages. When compared with higher dosages, 
low dosages of aspirin are thought to be safer and more 
efficacious because platelet cyclooxygenase function is 
reduced while sparing that of other systems, in particu-
lar cyclooxygenase used in endothelial prostaglandin 
production.9 However, some human patients are inade-
quately responsive to aspirin at low dosages (termed as-



Evaluation of effects of low-dose aspirin  
administration on urinary thromboxane  



metabolites in healthy dogs  
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Objective—To evaluate markers of in vivo platelet function (urinary 11-dehydro-thrombox-
ane B2 [11-dehydroTXB2] and 2,3-dinorTXB2) and assess their response to administration of 
2 commonly used dosages of aspirin in healthy dogs. 
Animals—20 healthy dogs. 
Procedures—Urine was collected prior to aspirin administration and on the morning follow-
ing the last evening administration. Twenty dogs received aspirin (1 mg/kg, PO, q 24 h) for 7 
consecutive doses. After a washout period of 5 months, 10 dogs received a single dose of 
aspirin (10 mg/kg, PO). Concentrations of urinary thromboxane metabolites 11-dehydroTXB2 
and 2,3-dinorTXB2 were measured via ELISA, and values were normalized to urine creati-
nine concentration.
Results—Median baseline 11-dehydroTXB2 concentrations were 0.38 ng/mg of creatinine 
(range, 0.15 to 1.13 ng/mg). Mean ± SD baseline 2 at a 3-dinorTXB2 concentrations were 
6.75 ± 2.77 ng/mg of creatinine. Administration of aspirin at a dosage of 1 mg/kg, PO, every 
24 hours for 7 days did not significantly decrease urinary 11-dehydroTXB2 concentration, 
but administration of the single aspirin dose of 10 mg/kg did significantly decrease 11-de-
hydroTXB2 concentration by a median of 45.5% (range, 28.2% to 67.1%). Administration of 
the 1 mg/kg aspirin dosage significantly decreased urinary 2,3-dinorTXB2 concentration by 
a mean ± SD of 33.0 ± 23.7%. Administration of the single aspirin dose of 10 mg/kg also 
significantly decreased 2,3-dinorTXB2 concentration by a mean ± SD of 46.7 ± 12.6%. 
Conclusions and Clinical Relevance—Aspirin administration (1 mg/kg/d) may be insuf-
ficient for reliable platelet inhibition in healthy dogs. (Am J Vet Res 2011;72:1038–1045)



pirin resistant). Aspirin resistance is clearly associated 
with an increased likelihood of cardiovascular events.6 



Use of aspirin in dogs for its anti-inflammatory and 
analgesic properties has been widespread for decades. 
Pharmacokinetic and clinical studies10–13 have indicated 
that dosages of 10 to 20 mg/kg are associated with sub-
stantial anti-inflammatory and antiplatelet effects, as 
well as the potential for gastrointestinal tract adverse 
effects. More recently, clinical use of much lower dosag-
es of aspirin for thrombophylaxis in dogs has been sug-
gested.14 Although outcome-based studies are lacking, 
use of aspirin in dogs has been recommended for pre-
vention of thromboembolic complications of nephrotic 
syndrome and protein-losing enteropathy.15 Recently, 
results of an uncontrolled retrospective study16 of dogs 
with immune-mediated hemolytic anemia suggested 
that use of aspirin at 0.5 mg/kg (PO, q 24 h) might im-
prove outcome14 because this disease may be associated 
with platelet activation.17
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ABBREVIATIONS
11-dehydroTXB2 11-dehydro-thromboxane B2
2,3-dinorTXB2 2,3 dinor-thromboxane B2
TXA2 Thromboxane A2
TXB2 Thromboxane B2
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