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The diagnosis of Cushing’s disease may be difficult and re-
quires both careful clinical assessment and the selection of bio-
chemical and imaging studies. Given the potential for 
nonneoplastic conditions and certain physiological states to 
mimic Cushing’s syndrome, investigations should be driven 
by strong clinical suspicion.

Following confirmation of ACTH-dependent Cushing’s 
syndrome, magnetic resonance imaging is recommended to 
help distinguish between Cushing’s disease (CD) and ectopic 
ACTH syndrome (EAS), with findings of a pituitary lesion ≥  

10 mm consistent with CD. In those with a pituitary microa-
denoma or equivocal findings on magnetic resonance imaging, 
one can proceed either directly to bilateral inferior petrosal si-
nus sampling (BIPSS), particularly if the adenoma is <6 mm, 
or take a noninvasive approach involving a combination of 
corticotropin-releasing hormone (CRH) and desmopressin 
stimulation tests alongside a whole body computed tomog-
raphy imaging [1].

Unfortunately, in most areas of the world, CRH is not cur-
rently available. Desmopressin has been used as an alternative 
ACTH-secretagogue. Peripherally administered desmopressin 
as a noninvasive test causes stimulation of vasopressin 1b re-
ceptors, commonly expressed in corticotropinomas, resulting 
in secretion of ACTH, with an overall sensitivity of 85% and 
specificity of 70% for the diagnosis of CD, significantly lower 
than that of CRH (87% and 94%, respectively) [2]. The use of 
desmopressin as a peripheral standalone test carries a substan-
tial risk of incorrect diagnosis and management.

BIPSS is currently the gold-standard test in differentiating 
between EAS and CD [3]. A recent meta-analysis of 25 studies 
reported a sensitivity of 86% and specificity of 98% before 
stimulation using a central inferior petrosal sinus: peripheral 
(IPS:P) ACTH ratio > 2 and a sensitivity of 97% and specificity 
of 100% following CRH stimulation, with IPS:P ratio > 3 
[4]. Given the lack of CRH supply, desmopressin has been 
shown to be an effective and safe alternative in BIPSS with 

96% sensitivity and 100% specificity [5]. These sensitivity ra-
tios have to be set against the fact that in women with 
ACTH-dependent disease, 90% will be due to CD, and so en-
hancing testing sensitivity (reducing false negatives) while 
maintaining specificity is of paramount importance.

Interpreting BIPSS results to predict lateralization of the mi-
croadenoma in CD has produced mixed results. Oldfield et al 
found 92% of patients with pituitary microadenoma con-
firmed at surgery had an ACTH gradient between IPS of  ≥  

1.4; however, only in 68% did the gradient point toward 
the correct side of the adenoma [3]. Overall, lateralization is 
disappointing.

In this current study, Chen et al sought to determine if fur-
ther analysis of lateralization could be used not for determin-
ing adenoma position but to reduce the false-negative rate of 
BIPSS when using desmopressin. In a retrospective study, 
they assessed 40 consecutive CD and 30 consecutive EAS pa-
tients in a single hospital over a 10-year period. This was done 
by dividing the CD group post-BIPSS into those with low lat-
eralization (IPS:IPS  ≤ 1.4, n = 11) and high lateralization (IPS: 
IPS > 1.4, n = 29). Digital subtraction angiography (DSA) vid-
eos were used to assess the peripituitary vascular differences 
between groups to see whether this may account for the obser-
vations [6].

The key finding is that the maximum IPS:P ACTH ratio was 
lower in the low lateralization group compared to the high lat-
eralization group, both before (median maxIPS:P 3.17 vs 
7.77, P = .013) and after desmopressin stimulation (median 
maxIPS:P 11.08 vs 18.97, P = .028). Using the current presti-
mulation cut-off IPS:P ratio of 2, the sensitivity in the low lat-
eralization group was 54.6% [95% confidence interval (CI) 
28.0-78.7%] compared to 93.1% (95% CI 78.0-98.1%) in 
the high lateralization group. Following desmopressin stimu-
lation in the low lateralization group, sensitivity increased to 
90% (95% CI 59.6-98.2%) but at the cost of a reduction in 
specificity (prestimulation 100%, 95% CI 88.7-100%; to 
poststimulation 76.7%, 95% CI 59.1-88.2%). The accuracy 
of adenoma lateralization prediction in the high lateralization 
group was 66%, in keeping with previous studies. Applying 
the findings from this discovery set to a further validation 
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set of 220 patients with CD (without DSA data) divided into 
low (n = 30) and high (n = 190) lateralization results con-
firmed sensitivities before and after desmopressin of 50% 
and 76.7%, and 93.7% and 96.3%, respectively.

To investigate whether variations in anatomy contributed 
to the observed differences, digital subtraction angiography 
was performed to characterize peripituitary vasculature. 
This demonstrated less contrast drainage to the contralateral 
inferior petrosal sinus in the low lateralization group. The au-
thors propose that the complexity of the peripituitary vascula-
ture in the low lateralization group, with possible distribution 
of ACTH into other small vessels rather than the inferior pe-
trosal sinus, could hence lead to a reduction of the measured 
central to peripheral (IPS:P) ratio. Additionally, the authors 
hypothesized that these anatomical differences could account 
for the higher peripheral ACTH values seen in the low lateral-
ization group [6].

A previous retrospective study of 17 patients with con-
firmed CD assessed inferior petrosal sinus drainage manually 
by injecting contrast into the right IPS. Patients were grouped 
by venography findings as left or right side dominant or sym-
metrical. Although a small sample size, the lateralization, or 
absence thereof, of IPS:IPS matched the venous drainage in 
all patients [7].

A benefit of the current study was the use of DSA, reducing 
the risk of interpretive bias; however, images were selected 
manually and therefore until there is a standardized auto-
mated process, the use of DSA in characterizing peripituitary 
vasculature and aiding BIPSS interpretation is likely to show 
interoperator variability.

Overall, this new analysis of BIPSS may have value in clin-
ical practice. While further prospective studies with larger 
sample sizes are required to confirm the findings, clinicians 
may cautiously use these data to aid decision-making in bor-
derline cases, as low lateralization results are more likely to 
be false negative. Thus, additional care and reflection on the 
results of BIPSS may be needed in such cases to avoid patients 

being labeled as having EAS, especially when hypercortisole-
mia is on the milder end of the spectrum [8].
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