Report of Bilateral Inferior Petrosal Sinus Sampling in Iran

Dear Editor

The differential diagnosis of ACTH-dependent
Cushing syndrome is a challenging issue for clinical
endocrinologists.

MRI is commonly used to diagnose Cushing disease
and remains the obvious technique to identify pitui-
tary microadenomas in a noninvasive manner but it
has proved to be problematic in some cases.

Bilateral inferior petrosal sinus sampling (BIPSS),
despite being invasive, is established as a highly accu-
rate diagnostic procedure in distinguishing pituitary
from ectopic sources of ACTH.!?3 The management
options for Cushing syndrome have been changed
due to this procedure dramatically.

It is one of the most sensitive and specific tests, both
in the correct diagnosis and in the precise lateraliza-
tion of tumors in patients with Cushing disease.

In addition, BIPSS can serve as a guide to avoid un-
necessary pituitary surgery in a significant number of
patients with nonfunctional microadenomas.

A 36-year-old male patient was referred to our clin-
ic in Shariati Hospital with a 2-year history of obesi-
ty, edema, acne, alopecia and hypertention.

Fig. 1. Catheter in the left brachiocephalic vein
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After some evaluations such as biochemical tests
and hormonal studies, the patient met the criteria for
proving Cushing disease, but his MRI could not iden-
tify the site of the adenoma precisely. So, he was se-
lected for the BIPSS procedure.

BIPSS was performed on April 24, 2007 and because
it was the first experience of this procedure in Iran, it
was valuable to be informed.

The results are reflected in Table 1 and 2:

Transsphenoidal surgery (TSS) was performed on
May 12, 2007. Taking into account the patient with a
left side microadenoma shown at TSS examination,
the BIPSS ACTH ratio was not in agreement with the
side recorded by the neurosurgeon. The pathology
results also confirmed adenoma. The plasma cortisol
was measured twice, three days and one month after
the operation and the levels reported were 5pg/dl and
0.55pg/dl, respectively. Then the patient was treated
with prednisolone.

The existence of a significant ACTH gradient be-
tween venous samples from the inferior petrosal si-
nuses (IPS) and the periphery (p) is considered diag-
nostic of pituitary—dependent Cushing syndrome,

Fig. 2. Catheter in the right inferior.
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Table 1. Patient ACTH Values During IPSS Test Following Intraven-
ous Injection of AVP

Side Minute pg/ml
-10 1016
) 0 862
Right +2 1568
+5 810
+10 721
-10 199
0 226
ACTH Left +2 653
+5 441
+10 269
-10 97
0 109
Peripheral +2 106
+5 122
+10 110

whereas its absence suggests ectopic ACTH secre-
tion.*>

In this procedure, a catheter was placed in the
orifice of each of the right and left inferior petrosal
sinuses via a femoral vein approach.

Blood samples for ACTH assay were obtained
simultaneously from both sides of the inferior
petrosal sinus and from a peripheral vein before and
3, 5 and 10 minutes after argenin vasopressor (AVP)
was given as a bolus injection.

ACTH concentrations in the bilateral sampling and
in the periphery were calculated for central to
peripheral (C/P) ratio for each set of samples.

A C/P ratio higher than 2 at basely or higher than 3
(CRH)
injection is considered to indicate a pituitary origin of
ACTH secretion.® In our patient the C/P ratio showed
that this level was higher than 3 before and after
injection, and it was diagnostic. It is important to

after corticotropin releasing hormone

know that a difference in the gradient between the
right and left sinuses of 1.4 predicts the site of the
lesion with 68% accuracy before and 71% accuracy
after CRH injection in a series of more than 200
patients.’

In our patient, the right to left incidence flow was
higher in the right side, but interestingly the
operative findings of the neurosurgeon were not in
agreement with this ratio, because the adenoma was
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Table 2. Central to Peripheral ACTH Ratio During IPSS

. . Ratio
Side Minute Re Lt

-10 10.47 2.05
0 7.9 2.07
C/P +2 14.79 6.16
+5 6.63 3.61
+10 6.5 2.44

-10 5.1

0 3.8

R/L +2 2.4

+5 1.8

+10 2.6

observed in the left side of the pituitary gland.
Therefore, BIPSS could confirm the pituitary source
of ACTH but could not correctly lateralize the tumor
in our case.

False negative results occur in 5-10% of patients
with Cushing's disease who do not have a peripheral
plasma ACTH or cortisol response to CRH.#

False positive results occur in patients with ectopic
ACTH syndrome or adrenal tumor, in whom an
increase in peripheral plasma ACTH in response to
CRH, due to incomplete suppression of pituitary
ACTH secretion takes place.’

In conclusion, BIPSS together with MRI should be
used as a diagnostic approach for patients in whom
other diagnostic tests have not been able to localize
the adenoma. Patients should be considered on a
basis, taking both
radiological and biological findings to minimize the

case-by-case into account
risk of patient misclassification and mismanagement.
In this patient, we also observed that the results of
lateralization by IPSS sampling do not remove the
need for a thorough TSS examination of the sella

turcica contents.

R. Heidarpour MD!

M.R. Mohajeri Tehrani MD!
Zohreh Annabestani MD!
H. Ghanaati MD?

R. Pakbaz MD3

B. Larijani MD!

1. Endocrinology Metabolism Research Center, Tehran University of
Medical Sciences, Tehran, Iran.

2. Department of Radiology, Imam Khomeini Hospital, Tehran University
of Medical Sciences, Tehran, Iran.

3. Department of Radiology, University of California, San Diego, USA.

Iran J Radiol 2008, 5(4)



Letter to Editor

Corresponding Author:

Bagher Larijani

Address: fifth Floor, Shariati Hospital, North Kargar Ave., Tehran Iran.
Tel: +9821-8806-9023

Fax: +9821-8820-9399

Email: emrc@tums.ac.ir

References

Newell-Price ], Trainer P, Besser M, Grossman A. The diagnosis and
differential diagnosis of Cushing’s syndrome and pseudo-Cushing’s
states. Endocr Rev 1998;19:647-72.

Aron DC, Raff H, Findling JW. Effectiveness versus efficacy: the
limited value in clinical practice of high dose dexamethasone suppres-
sion testing in the differential diagnosis of adrenocorticotropin-
dependent Cushing’s syndrome. ] Clin Endocrinol Metab
1997;82:1780-5.

Findling JW, Raff H. Newer diagnostic techniques and problems in
Cushing’s disease. Endocrinol Metab Clin North Am 1999;28:191-210.
Findling JW, Kehoe ME, Shaker JL, Raff H. Routine inferior petrosal
sinus sampling in the differential diagnosis of adrenocorticotropin

Iran J Radiol 2008, 5(4)

(ACTH)-dependent Cushing’s syndrome: early recognition of the oc-
cult ectopic ACTH syndrome. ] Clin Endocrinol Metab
1991,73(2):408-13.

Stewart PM, Penn R, Gibson R, Holder R, Parton A, Ratcliffe JG et al.
Hypothalamic abnormalities in patients with pituitary-dependent
Cushing's syndrome. Clin Endocrinol 1992;36:453-8.

Oldfield EH, Doppman JL, Nieman LK, Chrousos GP, Miller DL, Katz
DA et al. Petrosal sinus sampling with and without corticotropin-
releasing hormone for the differential diagnosis of Cushing’s syn-
drome. N Engl ] Med 1991;325:897-905.

Lépez ], Barcel6 B, Lucas T, Salame F, Alameda C, Boronat M et al.
Petrosal sinus sampling for diagnosis of Cushing's disease: evidence of
false negative results. Clin Endocrinol 1996;45:147-56.

Findling JW, Raff H. Diagnosis and differential diagnosis of Cushing's
syndrome. Endocrinol Metab Clin North Am 2001;30:729-47.
Yamamoto Y, Davis DH, Nippoldt TB, Young WF Jr, Huston ] 3rd,
Parisi JE. False-positive inferior petrosal sinus sampling in the diagno-
sis of Cushing's disease. Report of two cases. ] Neurosurg
1995;83:1087.

253





