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“Residual” morbidity in CS after cure

Pivonello R et al., Arq Bras Endocrinol Metab 2007



“Residual” cognitive/psychiatric damage
in CS after cure

o Morphological/funcional abnormalities

o Cognitive function

o Psychiatric disorders

o QoL



Bourdeau I et al., JCE&M 2002

Mean follow-up 39.7 ± 34.1 months



Merke DP et al., JCEM 2005



Resmini E et al., JCEM 2012

Mean time of remission 7.3 ± 2.4 years (22/33)              



Resmini E et al., Clin Endoc 2013

o No differences in 
left and right total 
hippocampal
volumes between
CS and controls

o No correlations
between NAA or 
Glx and duration of
hypercortisolsm



Summary of studies on cognitive function in CS in remission

1993-2012 8-74 CS                                            6 months‒13 years Ragnarsson O and Johannsson G,  EJE 2013

o Cognitive 
function is not
only temporarily
affected at short-
term follow-up 
but seems to be a 
permanent state

o Patients with CS 
in remission have
impairment in 
various domains
of cognitive 
function (not only
in hippocampal
function)

Mauri et al., 1993

Dorn et al., 2000

Forget et al., 2002

Hook et al., 2007

Tiemensma et al., 2010

Resmini et al., 2012

Authors , 2012



Dorn LD et al.,  JCEM 1997

1. After cure,  overall
psychopathology
decreased
significantly (but
frequency of suicidal
ideation and panic
increase)

2. No correlations
between
psychopathology
and HPA recovery
(but inverse 
correlation with
baseline cortisol
levels at months 6 
and 12)

3. No correlations
between previously
psychopathology
and after cure

N   33                  28                   25                   29



Lindsay JR et al., JCEM 2006

PCS: physical component scale
MCS: mental component scale

23 CD (mean Follow-up 3 years)

343 CS (mean Follow-up 11 years)



o Hypopituitarism
was an important
independent
predictor of
reduced QoL

Van Aken MO et al., JCEM 2005

(n=58)
(n=98)

Mean Follow-up 13.4 ± 6.7 years



o QoL remains
impaired in patients
in long-term
remission of CS 
regardless of
aetiology, hormonal
deficiencies and 
treatment strategies

Wagenmakers MAEM et al., EJE 2012

Mean Follow-up 13.3 ± 10.4 years



Tiemensma J et al.,  EJE 2011

Mean time of remission 16 ± 12 years (N=52)              



Keil MF et al.,  Clin Endoc 2009

o Incomplete 
recovery of
adrenal function
1-year after
treatment was
associated with
impaired scores

o WASI IQ scores
declined and a
correlation was
noted between
age at first 
evaluation and IQ 
score changes

N= 40 CS



“Residual” aesthetic damage
in CS after cure

Active CS

What is the longitudinal 
course of CS signs after  

hypercortisolism
remission?



Keil MF et al.,  Clin Endoc 2009

* from Nieman LK, Ann N Y Acad Sci 2002 

*



Tiemensma J et al.,  JCEM 2012N= 47 CS (mean time from remission 16 years)



Alcalar N et al.,  Pituitary 2013
Mean time from remission 47.5 months



“Residual” morbidity in CS after cure

Modified from Pivonello R et al., Arq Bras Endocrinol Metab 2007

Persistence of
cognitive/psychiatric

and aesthetic damage





As prolonged exposure to cortisol excess leads to 
worse and less reversible outcomes 

early detection and appropriate intervention are 
critical features in the long-term management 

of patients with Cushing’s syndrome


