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thallium perfusion scintigraphy, FDG-PET and even 
whole body catheterization-assisted venous sampling, 
initially failed to identify ACTH-producing tumors 
in our case. We followed up the patient by treating 
with metyrapone and by repeating imaging stud-
ies every 6-12 months. Treatment with inhibitors 
of steroidogenesis may be helpful for identifying 
ACTH-producing tumors as they reduce production 
of adrenal cortisol, which in turn facilitates ACTH 
production and, possibly, growth of tumors, although 
these are adverse effects.4 

Once lesions suspicious for ectopic ACTH produc-
tion are found with various imaging procedures, the 
next step is to confirm ectopic production of ACTH 
from the identified nodules. Imaging procedures in-
cluding CT and MRI scans are unable to distinguish 
ACTH-producing tumors from those without produc-
tion.8 Octreoscan has been employed as a useful tool 
for identifying the lesion of ectopic ACTH production, 
even in those patients who do not demonstrate nodules 
in regular imaging studies.9 Octeroscan is especially 
useful for identifying neuroendocrine tumors like 
bronchial carcinoids, as these tumors preferentially 
express somatostatin receptor subtype (SSTR) 2 or 
5, which bind radiolabeled octreotide similarly to 
their true ligand somatostatin (positive predictive 
values: 79%).8,10 Among lung neuroendocrine tumors, 
SSTR 2 and 5 decrease expression from low-grade/
intermediate-grade to high-grade tumors.11,12 About 
20% of bronchial carcinoids do not express SSTR 
2 and 5,13 whereas overall sensitivity of octreoscan 
for detecting ectopic ACTH-producing tumors is 
57%.8 We did not perform octreoscan in our case as 

the patient’s ACTH did not respond to octreotide. 
FDG-PET remains complementary for identifying 
occult tumors because these nodules are sometimes 
metabolically active and uptake FDG efficiently (sen-
sitivity 64%, positive predictive values 53%).8 Whole 
body catheterization is technically difficult and of 
limited importance if the nodules are not identified.3 

Selective pulmonary arterial sampling was very 
helpful to determine the ACTH-producing nodule 
in our case. Selective pulmonary arterial sampling 
was also reported to be useful for diagnosing ACTH-
producing lesions in two cases with EAS (Table 1).14,15 
With this procedure, we can collect reverse flow blood 
from the tumors by wedging branches of the pulmo-
nary artery and evaluate ectopic ACTH production 
of the tumors.14,15 Thus, selective pulmonary arterial 
sampling should be considered as one of the most 
valuable diagnostic procedures for localizing ectopic 
ACTH production. In addition to this procedure, 
transbronchial or CT-guided transthoratic biopsy as 
well as the biopsy in combination with thoracoscopy 
may be helpful in some cases for immunohistochemi-
cal detection of ectopic ACTH in identified tumors.16 

Conclusions

Initial failure to identify ACTH-producing nod-
ules is common in patients with EAS.7 The failure 
may suggest presence of bronchial carcinoids as 
causative tumors because they are the most prevalent 
neoplasms causing EAS, while they are also usually 
small and are thus difficult to find with regular imag-
ing procedures.4 The failure may however indicate 

Table 1. Clinical profiles of two previously reported subjects and a current case whose ectopic ACTH production was successfully localized 
with the pulmonary arterial sampling (PAS).

Year Reference Age/sex

Characteristics of tumors

Plasma ACTH concentrations at the indicated 
vasculatures accessed with PASPathology

Location  
in the lung

Size 
(diameter)

2003 Sakurada et al14 47/F Carcinoid Rt. S3b 8 mm A3
622 pg/ml

IVC
293 pg/ml

2010 Sugiyama et al15 69/F Carcinoid Rt. S5 7 mm A5
4760 pg/ml

IVC
121 pg/ml

2013 Current case 44/M Carcinoid Rt. S10 13 mm Inferior branch
4200 pg/ml

IVC
281 pg/ml

IVC: inferior vena cava




