
Figure 3. The thymic vein was identified and cannulated during 
surgery.
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initial results were inconclusive. A venous catheter 
was advanced from the right femoral vein through the 
inferior vena cava, hepatic veins and right brachio-
cephalic vein to the left brachiocephalic vein, which 
directly drains the thymus. Blood samples were drawn 
from each site for gastrin and ACTH (Table 2). The 
highest gastrin and ACTH levels were found in the 
left brachiocephalic vein compared to the other sites, 
although the gradient was not massive. The relatively 
lower levels seen in the hepatic veins rendered the 
possibility of a duodenal or pancreatic site less likely. 
These results suggested that the thymic tumour was 
indeed the source of excess gastrin and ACTH. 

The patient was then prepared for thymectomy. 
The general medical condition of the patient needed 
to be optimised prior to surgery. Therefore, her Cush-
ing’s was first treated medically with ketoconazole 
and the response to treatment was assessed by mean 
cortisol levels derived from cortisol ‘day-curves’. Her 
hypokalaemia, blood glucose and myopathy improved 
with ketoconazole, and she subsequently underwent 
thymectomy. The surgeons were able to identify the 
thymic vein (Figure 3), which was then cannulated 
and blood samples taken for ACTH and gastrin levels. 
A marked but incomplete fall in both hormones was 
evident immediately following the removal of the 
tumour (Table 3), suggesting that the thymic tumour 
was responsible for both gastrin and ACTH, and also 
that resection was not complete. 

Following the surgery, the patient improved dra-
matically and her blood glucose normalised within 
a short period. There was a marked improvement in 
hypertension, proximal myopathy and epigastric pain. 
She was able to carry out her normal daily activities 
with only some limitations caused by persistent back-
ache due to osteoporosis. However, her gastrin and 
ACTH failed to return to normal levels and external 
beam radiotherapy was planned as the next strategy.

The histology demonstrated a thymic neuroendo-
crine tumour with positive immunostaining for both 
gastrin and ACTH. 

Discussion

The diagnosis of the ectopic ACTH syndrome was 
suspected in this patient due to presence of florid 
features of Cushing’s syndrome such as pigmentation, 
hypokalaemia, difficult-to-control diabetes requiring 
high-dose insulin and marked proximal myopathy. 
This was also strongly suggested by high levels of 
ACTH and failure to suppress cortisol with high-dose 
dexamethasone. MRI scanning of the pituitary was 
negative. The pre-test probability of a woman with 
ACTH-dependent Cushing’s syndrome having a lesion 
in the pituitary is in the region of 90%;4 however, this 
patient’s clinical presentation was more characteristic 
of ectopic ACTH, this diagnosis being supported 

Table 3. Gastrin and ACTH levels: Pre operative & 30 minutes 
post operative

Sampling site
ACTH 

(nmol/l)
Gastrin  
(pg/ml)

Pre-operative Centrala 718 423

Peripheral 778 432

Post-operativeb Centralc 437 270

Peripheral 662 284
aAt Thymic Vein, b30 minutes after resection of thymic tumour, 
cAt SVC through CVP line.

Table 2. The ACTH and gastrin levels at each sampling site

Sampling site ACTH (nmol/l) Gastrin (pg/ml)

R/Femoral Vein 498 545

Hepatic Vein 535 428

Superior vena cava 260 661

R/Brachiocephalic Vein 487 320

L/Brachiocephalic Vein 590 1640




