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In line with the Virchow triad, it has been shown 
that chronic glucocorticoid excess influences en-
dothelial function, parameters of coagulation and 
fibrinolysis and affects blood flow due to polycythemia, 
obesity or immobility, especially in the postoperative 
period (Table 1). Therefore, it seems that all three 
factors from Virchow’s triad may be operating in 
the pathogenesis of increased thrombotic tendency 
in patients with CS:

1. Vascular abnormalities and endothelial dysfunction

2. Hypercoagulability

3. Stasis and other factors

1. Vascular abnormalities and endothelial 
dysfunction in Cushing’s syndrome

While pronounced catabolic effects of cortisol 
excess on skeletal muscles are well recognized in 
Cushing’s syndrome, the opposite effects have been 
observed in the heart and vasculature. Cortisol may 
induce concentric remodeling, leading to left ven-
tricular hypertrophy and hypertrophic remodeling 
in small resistance arteries in patients with CS.29,30 
The exposure to increased cortisol per se was sug-
gested as being the most relevant determinant of 
left ventricular and vascular remodeling.29 Although 
high blood pressure is a common feature of CS, such 
vascular remodeling may develop independently of 
blood pressure levels.

In vasculature both hormonal factors (e.g. angio-
tensin II, IGF-I, insulin, aldosterone, etc.) and an in-
creased vessel wall stress may trigger the development 
of smooth muscle cell hypertrophy or hyperplasia. It 
was previously demonstrated that aldosterone seems 
to possess growth-promoting and pro-fibrotic proper-
ties,31 and excess aldosterone production is associated 

treatment of CS and prevention of thrombosis do not 
address this issue specifically,1,26 therefore, the authors 
recommended routine use of thromboprophylaxis in 
all patients with CS undergoing transsphenoidal or 
adrenal surgery.23

In a Dutch multicentre study, high incidence of 
VTE was confirmed especially in the postoperative 
period (within 3 months after surgery) in patients with 
CD compared to patients operated on for NFPA and 
adrenal adenoma.25 These results suggest that patients 
with CD are at a higher risk for postoperative VTE 
than patients with cortisol secreting adrenal adenomas 
and probably need extended anticoagulant treatment 
in the postoperative period.

cushIng’s sYndroMe and Increased 
susceptIBIlItY to throMBosIs:  
possIBle MechanIsMs Involved

More than 150 years ago the German pathologist 
Virchow, in his famous triad, identified endothelial 
damage, changes in the composition of the blood 
(blood hypercoagulability) and venous stasis as ma-
jor predisposing factors for thrombosis.27 Based on 
Virchow’s observations, the classical view for a long 
time was that arterial thrombosis is mainly associated 
with endothelial damage, while venous thrombosis 
is usually considered a consequence of blood stasis 
or blood hypercoagulability. In recent years this view 
has changed significantly as it became clear that these 
two thrombotic complications share many common 
pathogenic mechanisms. Blood hypercoagulability is 
now identified as an important factor in the process 
of atherothrombosis, especially in its final phase, 
when the thrombus is forming on the ruptured ath-
erosclerotic plaque.28

table 1. Possible mechanisms of the so-called Virchow’s triad in the pathogenesis of vascular complications in Cushing’s syndrome

Vascular changes Hypercoagulability Other

Left ventricular hypertrophy Shortened aPTT Stasis

Vascular remodeling (small arteries) Increased vWF concentration Polycythemia

Increased stiffness (carotid arteries) Increased FVIII concentration

Increased intima-media thickness Increased PAI-1 activity

High prevalence of atherosclerotic plaques Prolonged euglobulin lysis time

Endothelial dysfunction Increased thrombin-antithrombin complex

 Increased fibrinogen concentration




