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Abstract　Adrenal preclinical Cushing’s syndrome （preCS） refers to adrenocortical tumor that secretes cortisol 
autonomously, and yet does not manifest a series of physical signs characteristic of Cushing’s syndrome. In the Japanese 
guideline on preCS published in 1996, surgical resection is indicated in tumors larger than 5 cm in diameter, or in 
those suspected of malignancy.  We have recommended surgery to a wider variety of patients who have metabolic 
complications such as glucose intolerance and hypertension in the background.  In this study we surveyed whether 
parameters of glucose tolerance changed after resection of the tumor. From January 2001 to June 2005, 32 preCS cases 
were wrought up in our department, 17 of which were subsequently subjected to adrenalectomy.  Seventy-fi ve gram 
oral glucose tolerance test （OGTT） was performed both presurgically and postsurgically in 11 cases.  After surgery, 
three patients showed improvement in plasma glucose profi le.  Homeostasis model assessment index of insulin resistance 

（HOMA-R）, integrated insulin secretion during OGTT （ΣIRI） and insulinogenic index （II） made no signifi cant change 
after surgery, but II showed a fairly plausible tendency of improvement. Our present data from small number of patients 
imply that surgical treatment of preCS may improve early-phase insulin secretion in OGTT.  As preCS is most likely 
an insidious contributor to metabolic syndrome in the general population, its surgical indication should be extensively 
discussed in future studies.
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Background and objective

　 Adrenal preclinical Cushing’s syndrome 
（preCS） refers to adrenocortical tumor that 
secretes cortisol autonomously, and yet does not 
manifest a series of physical signs characteristic 
of Cushing’s syndrome.  In the Japanese guideline 
on preCS （1996）, surgical resection is indicated 
in tumors larger than 5 cm in diameter, or in 
those suspected of malignancy in morphological 
and functional aspects.  However, we have 
recommended surgery to a wider variety of 
patients who have metabolic complications such 
as glucose tolerance and hypertension in the 
background, on the prediction that preCS is a 

fairly prevalent, potential exacerbating factor of 
metabolic syndrome.
　 In this study, we surveyed whether the 
parameters of glucose tolerance were altered 
after the resection of the tumor.

Subjects and methods
　 Of the 32 preCS cases that were hospitalized 
to our department from January 2001 to 
June 2005, 17 cases went under unilateral 
adrenalectomy.  Pre- and postsurgical 75 g oral 
glucose tolerance test （OGTT） were performed 
in 11 cases （age 36 to 75 years, eight of whom 
were female）.  One of them had a family history 
of diabetes mellitus （DM）.  
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　 For comparison, data were collected from 
three overt adrena l Cushing’s syndrome 

（overtCS） cases treated in the same period （age 
45 to 52 years, two of whom were female）.  One 
of them had a family history of DM.

Results
　 Uni latera l  adrena lectomy ef fect ively 
eliminated the autonomous secretion of cortisol 
that was seen preoperatively in both preCS and 
overtCS cases, as confirmed by corticotropin-
releasing hormone test and 8 mg dexamethasone 
suppression test.
　 The numbers of preCS cases ascribed in 
preoperative 75 g OGTT to normal glucose 
tolerance （NGT）, impaired glucose tolerance 

（IGT）, and DM were five, three and three, 
respectively. After surgery, total of three cases 

（two IGTs and one DM） migrated to NGT 
group, corroborating the beneficial effect of 
surgery in glucose metabolism.　Based on the 
parameters obtained in pre- and postsurgical 
75 g OGTT, homeostasis model assessment 
of insulin resistance （HOMA-R）, cumulative 
insulin secretion during OGTT （ΣIRI） and 
insulinogenic index （II） were calculated.  Neither 

of these indices made statistically significant 
changes, but only II showed a remarkable 
tendency of improvement （Figure 1b）.  Further 
looking into the severity of autonomous secretion 
of cortisol, improvement of II was prominent in 
patients who had scored serum cortisol>－2 μg/dl 
in preoperative 8 mg dexamethasone suppression 
test （Figure 2）.

Discussion
　 Adrena l  i nc ident a l oma  i s  f ound  i n 
approximately 5% of the general population. 
Ueshiba et al.1） reported that preCS comprise 
only 2.3% of the incidentalomas in Japanese. 
In our experience, however, nearly half of the 
incidentalomas fall in the criterion of preCS 
formulated in 19962）.  Thus, the significance of 
preCS as a prevalent, insidious exacerbating factor 
of metabolic syndrome is implied.
　 One of the mechanisms by which preCS 
facilitates metabolic syndrome may well be the 
augmentation of insulin resistance of excessive 
cortisol.  On the contrary, our present data 
failed to demonstrate a concrete improvement of 
HOMA-R or ΣIRI after treatment of preCS.  In 
turn, a tendency toward improvement in early-

Figure 1　Insulinogenic index
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phase insulin response （II） was observed.
　 In conclusion, our data from hitherto small 
number of pat ients suggest that surgica l 
treatment of preCS may improve early-phase 
insulin secretion in OGTT, although it did 
not reach a statistical significance.  A larger-
scale study is necessary. In addition to glucose 
tolerance/insulin resistance, further evidence 
on the treatment of preCS in terms of blood 
pressure, lipid profi les, and atherosclerotic change 
need to be accumulated in order to discuss a 
proper treatment of preCS, which most likely 
is a common insidious contributor to metabolic 
syndrome.
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Figure 2　Parameters of insulin resistance/secretion according to cortisol suppressibility by 8 
mg dexamethasone; change after treatment of preCS


