Case Study
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Abstract:
27 years old woman with Cushing’s disease had persistent hypercortisolism despite two
transsphenoidal surgeries and total bilateral adrenalectomy. Pituitary imaging revealed
increase in size of corticotroph adenoma as compared to the pre-adrenalectomy scan and
plasma ACTH value was 884 pg/ml. She was diagnosed to have Nelson’s syndrome with
persistent hypercortisolism. ACTH-stimulated 18F-FDG-PET/CT localized bilateral remnant
and ectopic adrenal tissue. Hypercortisolism initially responded to cabergoline but later
escaped at 6 months.
Conventional pituitary radiotherapy effectively controlled
hypercortisolism and progression of pituitary adenoma over a period of one year. We
discuss the difficulties in diagnosis and management in this case of Nelson’s Syndrome with
persistent hypercortisolism.
Case report:
27 years old woman presented to us (year: 2008) with complaints of weight gain with
mooning of face, generalized hyperpigmentation, stretch marks and secondary amenorrhea.
She was diagnosed as Cushing’s disease (CD) (histopathologically proven) and had
undergone transsphenoidal pituitary adenomectomy on two occasions (year: 2003 and
2005). Later for the persistent disease she underwent total bilateral adrenalectomy (TBA)
(year: 2005). After the adrenal surgery hypocortisolism was documented and she was put
on steroids replacements. 18 months later, her 8.00 am serum cortisol was normal and
steroid replacement was stopped.
Her investigations in September 2008 (8.00 am serum
cortisol - 29.1 µg/dl, 8.00 am plasma ACTH - 884 pg/ml, midnight serum cortisol - 22.4
µg/dl, 2 days standard 2mg dexamethasone suppressed cortisol - 17.0 µg/dl) proved ACTH
dependent endogenous hypercortisolism. Magnetic resonance imaging (MRI) of pituitary
revealed significant increase in size of corticotroph adenoma (8 x 8 mm) as compared to the
pre-adrenalectomy scan (Fig 1). 8.00 am plasma ACTH value was 884 pg/ml and was
significantly higher than pre-adrenalectomy value (8.00 am plasma ACTH value – 98
pg/ml). She was diagnosed to have Nelson’s syndrome (NS) with persistent
hypercortisolism. Computerized tomography scan abdomen was negative for residual or
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ectopic adrenal tissues. Since ido-cholesterol scan was not available, 2-(18F)-fluoro-2-deoxyD-glucose positron emission tomography/computed tomography (18F-FDG-PET/CT) was done
which showed bilateral adrenal remnants and an ectopic adrenal tissue near left renal hilum.
The management options were either pituitary adenoma directed (surgery/radiation/drugs)
or adrenal remnant directed (surgery/drugs). Adrenal directed treatment was deferred for
the fear of the central tumor growth with loss of endogenous cortisol feed back. The patient
declined a repeat pituitary adenomectomy or radiotherapy so was put on cabergoline (3.5
mg/week). Three months later she presented with hypocotisolemic symptoms with 8.00 am
serum cortisol – 3 µg/dl and plasma ACTH - 119.6pg/ml. MRI of pituitary was same as
compared to the previous scan. Cabergoline was stopped and she was put on steroid
replacement. One month later her 8.00 am serum cortisol was 10.5 µg/dl and steroid
replacement was withheld. Again for the persistent symptoms, revaluation in April 2009
showed hypercortisolism (8.00 am serum cortisol- 17.8 µg/dl, midnight serum cortisol 13.6 µg/dl, 2 days standard 2mg dexamethasone suppressed cortisol - 14.6 µg/dl). MRI of
pituitary was unaltered. She was put on oral cabergoline 3.5 mg/week and prednisolone 2.5
mg/day from April 2009 to August 2009. Initially she lost weight and her menstrual cycles
regularized and had hypocortisolism
(8.00 am cortisol – 3.0 µg/dl) on this regimen.
Symptoms recurred and investigation in August 2009 showed treatment escape (8.00 am
serum cortisol 15.5 µg/dl, midnight serum cortisol - 14.7 µg/dl, 2 days 2mg standard
dexamethasone suppressed cortisol -10.8 µg/dl) with unchanged MRI pituitary findings.
Patient was counseled regarding the treatment options. She declined repeat pituitary
surgery and opted pituitary radiotherapy. She received sellar irradiation in December 2009
(45 grays in 25 fractions). Follow up 1 year later showed improvement in her health. She
lost 9 kg of weight and is cycling regularly. Latest investigations are 8.00 am serum cortisol
– 12.6 µg/dl, 8.00 am plasma ACTH - 145 pg/ml, midnight serum cortisol - 4.4 µg/dl, and
2 days 2mg standard dexamethasone suppressed cortisol – 1.3 µg/dl.
Discussion:
Nelson’s syndrome was defined in an earlier era using sellar radiograms as proof of an
enlarging pituitary tumor with progressive hyperpigmentation after TBA for Cushing's
syndrome. In recent times, using MRI as proof of corticotroph tumor progression and due to
the availability of sensitive ACTH assays (cut off > 200 pg/ml), the pathology can be
indentified early1. Our patient showed both corticotroph progression and plasma ACTH
values > 200 pg/ml after TBA.In addition our patient was Cushingoid and had endogenous
hypercortisolism demonstrated by altered cortisol circadian rhythm and unsuppressed post
dexamethasone cortisol values.
Residual adrenocortical function have been demonstrated in 9/37(25%) after TBA for CD
(2). In this series only one single case (1/37) was reported to have NS with
hypercortisolemia similar to our case. Another large study of CD patients treated with TBA
in which 12 (27%) had adrenal remnants. Of these 12 patients, 2 developed early
recurrence of CD from hyperfunctioning adrenal remnant tissue3. The possibility of residual
adrenocortical function after TBA should be considered and steroid replacements should be
tailored accordingly to prevent exogenous steroid excess. In rare case scenario like our case
NS may present as endogenous hypercortisolism.
In 18F-FDG-PET/CT study hypermetabolism was seen at the right and left suprarenal regions
and at a focus near the left renal hilum. The increment in the metabolic activity after 30 min
of cosyntropin administration (250 µg) proved the areas as adrenal tissue4. To the best of
our knowledge use of ACTH-stimulated 18F-FDG-PET/CT as diagnostic modality to localize
adrenal tissue has not been described earlier.
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Pituitary adenomas express dopamine receptors ubiquitously. There are reports of
cabergoline induced remission of NS5 and tumor resolution6. There is no report of its usage
in NS with persistent hypercortisolism. In our case pituitary adenoma was responsive to
cabergoline by decreasing the ACTH drive lead to hypocortisolism. MRI of pituitary was
same as compared to the previous scan ruling out any tumor infarct or hemorrhage. For
safety small dose of steroid replacement was added later. After initial response, treatment
escape occurred at 6 months and drug was stopped. Pivonello et al reported
treatment escape in 5/15 (33%) of cabergoline responsive CD patients after 6–18 months of
drug administration7.
Pituitary surgery should be the ﬁrst-line treatment option for NS8. Progression of
corticotroph adenoma in NS may occur, despite surgical intervention in some patients and
adjuvant radiotherapy may be required in 20–30% of such patients8,9. Pituitary radiation
has been used as preventive mean, but data on use of radiotherapy as first line option in NS
is limited. In our case the patient declined repeat pituitary directed surgery. Conventional
fractionated radiotherapy proved to be efficacious in term of control of hypercortisolism and
non progression of pituitary adenoma over a period of one year.
Conclusion:
Nelson’s syndrome may coexist with endogenous hypercortisolism. ACTH-stimulated 18FFDG-PET/CT may be helpful in localizing adrenal tissue. Cabergoline may used be used as
bridge
management
till
the
radiotherapy
shows
its
effect.
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Fig 1: Comparison of pre- and post total bilateral adrenalectomy (TBA) 8:00 am plasma
ACTH values (1a) and pre-TBA MRI (1b) with that after 2 years (1c) and 3 years (1d) of
post-TBA.
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