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we report a case of Cushing’s disease with negative MRI brain
hypertension of 4 months duration. She also gave history of

easy bruisability, broad violaceous striae over abdomen and
Introduction
thighs, and recurrent vaginal candidiasis. On examination

her height was 154 cm with weight of 77 kg and BMI of 32 kg/
Bilateral inferior petrosal sinus sampling (BIPSS) is gold stan-

dard test for anatomical localization for Cushing’s disease.1

Initial reports on selective petrosal sinus sampling to differ-

entiate pituitary and ectopic source of adrenocorticotropic

hormone (ACTH) were performed by Corrigan published in

1977.2 Earlier, ratio of unilateral IPSS with peripheral venous

ACTH levels was assessed but later on it was realized that

pituitary venous drainage can be asymmetric either because

of adenoma location or anatomical variation. Thus simulta-

neous BIPSS came into practice.3 In a meta-analysis of

21 studies, the overall sensitivity and specificity of BIPSS were

found to be 96% and 100%4 respectively which can be

improved after stimulation with CRH or desmopressin. Here
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for adenoma where BIPSS with stimulation with vasopressin

confirmed the diagnosis and provided lateralization. She

underwent successful surgical adenomectomy. Histopa-

thology revealed pituitary adenoma and post operative

cortisol level was consistent with remission.

Case report

A 19 years old girl presented with complaints of weight gain,

hypertrichosis, menstrual irregularities of 2 years, and

m2. Her waist hip ratio was 0.95. She was normotensive on

anti hypertensive medications. Examination revealed thin-

ning of scalp hairs, mooning of face, facial plethora,

hypertrichosis over face, increased supraclavicular and dor-

socervical fat pad thickness, violaceous abdominal striae,

thinning of skin over dorsum of hands and proximal muscle

weakness. There was no neurological deficit including visual

fields.

Investigation showed e hemoglobin e 13.6 g/dl, total

leucocyte count e 8900/cumm, serum creatinine e 1.0 mg/dl,

serum bilirubin e 0.4 mg/dl, serum calcium e 9.4 mg/dl,

serum phosphorus e 3.8 mg/dl, and serum alkaline phos-

phatase e 120 U/l. Oral glucose tolerance test detected

impaired glucose tolerance (fasting plasma glucose 98 mg/dl
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Fig. 2 e MRI Pituitary showing normal pituitary.

med i c a l j o u r n a l a rm e d f o r c e s i n d i a 6 9 ( 2 0 1 3 ) 7 4e7 7 75
and post glucose load 145 mg/dl). Her lipid profile (serum

triglyceride e 119; cholesterol e 170, LDL e 109 and HDL e

37 mg/dl) and thyroid profile (Free T3 e 2.99 pg/ml; Free T4 e

1.43 ng/ml; TSHe 4.76 mIU/ml) were normal. Her bonemineral

density estimation by DXA revealed low bone mineral density

(Z score at lumbar spine was �2.3 and femoral neck �1.2).

Electrocardiogram and chest X-ray were within normal limits.

Her basal ACTH and cortisol levels were elevated (38.7 pg/

ml and 33.5 mg/dl respectively). Diurnal changes of cortisol

were not observed (8 a.m. e 21.3 mg/dl; 4 p.m. e 23 mg/dl).

Serum cortisol was non suppressible with overnight (serum

cortisol e 25.26 mg/dl) and low dose (serum cortisol e 12.66 mg/

dl) dexamethasone suppression test. However; high dose

dexamethasone decreased cortisol value by 73% (33.5 mg/dl to

7.7 mg/dl).

Imaging studies with MRI Brain did not reveal any pituitary

adenoma (Fig. 2). In view of non localization of source of ACTH

and reluctance by neurosurgeons to operate without locali-

zation, BIPPS was planned. BIPSS was performed with vaso-

pressin due to non availability of CRH and desmopressin for

the first time in any service hospital to the best of our

knowledge.

BIPSS

Catheterization of both inferior petrosal sinuses was per-

formed through a percutaneous bilateral femoral vein

approach. After a catheter was advanced into a petrosal sinus,

a small amount of contrast material was injected to verify the

location of the catheter tip. Also contrast was seen going from

one side and returning from other side through cavernous

sinus (Fig. 1), confirming correct catheterization. Blood was

slowly withdrawn from both catheters simultaneously and

from ipsilateral peripheral veins for ACTHmeasurement at�5

and �1 min. Vasopressin (1.0 Unit diluted in 10 ml saline over

5 min) was then infused into a peripheral vein, and samples

were simultaneously obtained from both inferior petrosal
Fig. 1 e Bilateral inferior petrosal sinus.
sinuses and peripheral veins 5 and 10 min after the adminis-

tration of vasopressin in cold test tube.
ACTH assay

ACTH is a fragile peptide, which is rapidly degraded by

peptidase present in blood at room temperature. To

circumvent spurious result, we established the assay in our

laboratory at the same time of BIPSS. Samples were trans-

ported in cold environment, and serum was separated

under cold centrifugation. ACTH assay was performed using

immunoradiometric assay kit (Immunotech, Beckman

Coulter Company) using Stratec SR300 automated radioim-

munoassay system. The intra-assay and inter-assay coeffi-

cient of variation were below or equal to 9.1% and 9.6%

respectively. ACTH values were used to calculate the ratio of

ACTH between the right or left inferior petrosal sinus and

the concentration in the peripheral blood (IPS:P ratio) and

the maximal ratio (right or left) was calculated. Sampling

giving the highest value of ACTH (5 or 10 min after the

injection of vasopressin) was used to determine the ratio.

ACTH values and gradients are depicted in Table 1. Central

to peripheral ACTH ratio on right side was 28/1 and 32/1 in

basal and post vasopressin respectively. The interpetrosal

sinus gradient was also significant (Right IPS/left IPS¼ 13)

suggesting pituitary microadenoma on right side of adeno-

hypophysis. Patients pulse rate and blood pressure varied

little with injection vasopressin. There were no other peri-

operative or post procedure complications.

The patient was diagnosed as having Cushing’s disease

caused by an ACTH-secreting pituitary adenoma, which was

extirpated by selective adenomectomy through trans-

sphenoidal surgery. The tumor was totally removed and

was soft and light yellowish-white (typical features of

pituitary adenomas). Histopathology confirmed pituitary

adenoma with strongly positive immunohistochemical

staining with ACTH monoclonal antibodies (Fig. 3). Sixth post

operative day basal cortisol levels were 0.33 mg/dl; suggestive
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Table 1 e Serum ACTH Levels during BIPSS.

Time �5 min �1 min 5 min after vasopressin 10 min after vasopressin

Right IPSa 519.4 851.4 1705 648

Left IPS 93.96 132.7 131 80

Right femoral vein 18.48 31.11 53 26

Left femoral vein 23.21 33.26 36 33

Central/Peripheral ACTH ratio Right¼ 28/1

Left¼ 4/1

Right¼ 27/1

Left¼ 4/1

Right¼ 32/1

Left¼ 3.6/1

Right¼ 25/1

Left¼ 2.4/1

Right IPS/Left IPS 5.6/1 6.5/1 13/1 8/1

a IPS e Inferior petrosal sinus.
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of possible remission of disease. She was discharged on

replacement doses of hydrocortisone with advice on stress

dosing and she is planned for gradual tapering of hydrocor-

tisone doses.
Discussion

Cushing’s disease is clinically a spot diagnosis however its

anatomical localization to pituitary as source of excess ACTH,

specially differentiating from ectopic sources of ACTH can be

quite difficult.5 It is associated with marked morbidity and

mortality thus its definitive treatment is mandatory which

requires localization of ACTH source to pituitary.6 Cushing’s

disease is caused by microadenomas (<1 cm) in more than

90% of cases. In only 36e78% of casesMRI is able to localize the

adenoma in pituitary because of very small sized adenoma or

diffuse corticotroph hyperplasia.7 However, dynamic studies

have improved sensitivity but, still in many cases MRI fail to

localize the adenoma as happened in our case.8 About 10% of

general population may be harboring incidentaloma in pitui-

tary, which may result in false positivity and failed surgery.9

Here is the role of BIPSS, which depicts central to periph-

eral gradient of ACTH in basal conditions and which becomes

even more pronounced after corticotrophs are stimulated for

production of ACTH by exogenous agent. It can also serve to

lateralize the adenoma in pituitary which can be helpful intra-
Fig. 3 e Immunohistochemical staining 203: tumor cells

showing diffuse strong positivity for ACTH monoclonal

antibodies.
operatively. BIPSS is considered as gold standard in differen-

tiating pituitary dependant Cushing’s syndrome from ectopic

Cushing’s syndrome.1 Basal IPS/PV ratio of ACTHmore than 2,

and post stimulation IPS/PV if more than 3 is considered to be

diagnostic of Cushing’s disease. Also lateralization of pituitary

adenoma can be predicted if interpetrosal ratio of ACTH is

more than 1.5. However, it can be false negative (BIPSS

predicts non-pituitary Cushing’s in the presence of a cortico-

troph adenoma) when there is aberrant pituitary venous

drainage or incorrect BIPSS technique (inability to cannulate

each inferior petrosal sinus or dislodgement during the

procedure).6 Hence, it is important to ascertain catheter

position as done in our case. BIPSS has over all been reported

to have sensitivity and specificity of 96% and 100%

respectively.

BIPPS has been performed in any Indian army hospital for

the first time. In India there is scarce data about BIPSS use in

Cushing’s disease; firstly, because of invasive procedure of

BIPSS and associated risk factors, secondly, its high cost,

thirdly, intervention radiology in India is in its infancy and

finally, non availability of injection CRH, desmopressin in

India. Corticotrophs are stimulated to produce ACTH by

corticotrophin releasing hormone (CRH). Following CRH,

maximal data is available for use of injection desmopressin in

combinationwith CRH. Desmopressin has been used alone for

stimulation of corticotrophs during BIPSS with satisfactory

results.10 Neither CRH nor desmopressin is available in India.

Hence, we innovatively tried vasopressin for the corticotroph

stimulation. Vasopressin acts on V1 receptors on vascular

smooth cells exerting weak vasopressor effects; on V2 recep-

tors it has its anti diuretic action. V3 receptors are found on

corticotrophic cells in the anterior pituitary where classically

it has been shown to have weak ACTH secretogogues effect in

isolation, while acting synergistically with CRH it causes

significant secretion of ACTH.11 In our case we could demon-

strate significant increment in ACTH values after injection

Vasopressin and lateralization of adenoma to the right side of

adenohypophysis.

Treatment of choice for Cushing’s disease is surgical ade-

nomectomy by trans-nasal trans-sphenoidal route. Results of

surgery are dependent on surgeon’s expertise and cure rates

of approximately 80e90% for microadenomas and 50% for

macroadenomas.12 Post operatively patient should be

assessed for remission of disease by evaluation of serum

cortisol within first post operative week. If basal (09:00 a.m.)

cortisol levels are less than 2 mg/dl then there is 10% chances

of remission after 10 years of surgery.13 In our case serum
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cortisol on sixth day was <1 mg/dl, which was consistent with

remission and low probably of recurrence. However, patient is

kept under follow-up on suboptimal doses of hydrocortisone

to help recovery of hypothalamo-pituitary adrenal axis.

Here, we report a case of Cushing’s disease where we

performed bilateral IPSS with vasopressin stimulation with

satisfying results for the first time in Indian army. We would

like to recommend that in view of non availability of CRH or

desmopressin in India vasopressin may be used instead

during further studies for stimulation during BIPSS.
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