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Introduction

Bilateral primary pigmented nodular adrenocortical disease (PPNAD) is one
of the rare causes of Cushing syndrome, which has traditionally been treated
by bilateral adrenalectomy. However, bilateral adrenalectomy mandates
lifelong adrenal hormone replacement therapy, and the patients remain at
risk of adrenal failure for the rest of their lives. In adult patients with PPNAD,
there have been a few reports of successful unilateral adrenalectomy.
However, to our knowledge, there has been no report of unilateral
adrenalectomy for pediatric patients with PPNAD, in whom slight
hypersecretion of cortisol could be detrimental for growth. Here, we report
successful unilateral adrenalectomy in a 10-year-old boy with PPNAD.

Patient report

[Chief complaints] Retarded growth, truncal obesity

[Past and family history] None

[Current history] The patient was a 10-year-old Japanese boy who presented
with growth arrest and excessive weight gain over the past 6 months.
[Physicical findings] Height 137.5 cm (-0.2 SD), body weight 40.7 kg (0.7 SD),
blood pressure 82/52 mmHg, heart rate 110 bpm, skin pigmentation (-),
hypertrichosis (+), moon face (+), truncal obesity (+), skin streaks (+).

[Laboratory data] AST 17 U/L, ALT 18 U/L, LDH 218 U/L, BUN 10.3 mg/dL, Cr
0.51 mg/dL, Na 146 mEqg/L, K 3.5 mEq/L, Cl 108 mEqg/L, Ca 9.4 mg/dL, IP 3.3
mg/dL, ALP 634 U/L, Glu 129 mg/dL, T-Cho 270 mg/dL, HDL-Cho 105 mg/dL,
TG 157 mg/dL, LDL-Cho 133 mg/dL, HbAlc 5.4%

'H<0.1 mlU/mL, FSH 0.4 mIU/mL, T 0.5 ng/mL, DHEAS 85 pg/dL, ACTH 1.3
og/mL, cortisol 15.98 pg/dL, 17-OHP 1.00 ng/mL, TSH 0.944 plU/mL, FT3 2.4
og/mL, FT4 1.4 ng/dL, IGF1 219 ng/mL, PRA 1.2 ng/ml/hr, Ald 88.4 pg/mL,
Adrenalin 0.04 ng/mL, Noradrenalin 0.24 ng/mL, Dopamine<0.01 ng/mL.
HVA 5.1 ng/mL, VMA 5.4 ng/mL

~ {(Abdominal CE-MRI)The T2-weighted
~ image showed small nodules in the right
~adrenal gland which showed mild-high
- signals to the liver parenchyma and
equal signals to the normal adrenal
gland. The largest nodule with a
diameter of 15 mm at the extreme side
had no signal decrease in the out-of-
phase T1-weighted image compared to
the in-phase T1-weighted image and did
not show typical findings of an adenoma.
It was dyed uniformly after contrast
enhancement (no data).
Small nodules were also suspected to be
present in the left adrenal gland, but
there was no apparent signal decrease in
the out-of-phase T1-weighted image.

A: Abdominal contrast-enhanced
magnetic resonance imaging
(CE-MRI) T2-weighted imaging (WI1)
B: Abdominal CE-MRI T1WI

C: Abdominal CE-MRI T1WI

D: 131l-adosterol scintigraphy

(131]-adosterol scintigraphy
Bilateral uptakes were stronger in the right adrenal gland.

(Urinary free cortisol) Dayl:173 pg/m?/day. day2: 142 pg/m?2/day

(Blood cortisol level) Elevated without diurnal rhythm. (15.98-17.74 ug/dL)
(1mg- dexamethasone) ACTH 2.1 pg/mL. cortisol 17.40 ug/dL

(8 mg- dexamethasone) ACTH 1.3 pg/ml, cortisol 15.6 pg/dL

Conclusion

Unilateral adrenalectomy could be considered for pediatric patients with
Cushing syndrome caused by PPNAD, especially when the uptake of 131|-
adosterol and the size of nodules show dominance on one side of the adrenal
gland.

Adrenals and HPA Axis
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[Clinical course] The levels of urinary free cortisol on day 1 and 2 were above
70 pug/m2/day. The levels of blood cortisol were elevated without diurnal
rhythm. Blood cortisol was not suppressed by 1 mg and 8 mg dexamethasone,
and abdominal CE-MRI revealed the presence of multinodular adrenals on
both sides (the nodules were larger on the right side than on the left). 13-
adosterol scintigraphy showed bilateral uptakes which were stronger in the
right adrenal gland. A diagnosis of Cushing syndrome due to multinodular
adrenal hyperplasia was made. An endoscopic right adrenalectomy was
performed to preserve adrenal function.

(Histopahological examination)

» Macroscopic cut surface shows
brownish nodules up to 14 X9 mm in
size (E)

» Histologically, nodular lesions
consisting of relatively large cortical
cells with eosinophilic and alveolar
bodies were observed. The cells show
presence of lipofuscin (F, G)

» Some cells show a slightly high
nucleus-to-cytoplasm ratio; Ki-67-
positive cells are also present (H)
= PPNAD+adenoma
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(Clinical course after the operation) » The patient showed rapid catch-up
growth and diminished features of

Cushing syndrome. Blood cortisol
levels gradually declined to 3.62-4.35
15 | -O'ACT.H (pe/mL) _ ug/dL after surgery without signs of
\i =cortisol (ug/d) adrenal insufficiency.
10 » However, blood ACTH levels were
suppressed and undetectable for an
extended period following surgery.
» Other than PPNAD, the patient had
no findings indicative of Carney
complex.
» Genetic analyses of the PRKAR1A
gene are in progress.

PPNAD

» PPNAD involves an ACTH-independent hyperplastic nodular lesion and
most cases are related to Carney Complex (CNC). CNC is a syndrome
characterized by tumors with skin pigmentation, myxoma, and abnormal
endocrine function.

» PRKARI1A (70%) is one of the candidate genes for PPNAD. This gene
encodes the regulatory subunit of protein kinase A.

» Unilateral adrenalectomy has been performed in some adult patients who
showed different levels of cortisol secretion between the right and left
adrenal gland. However, there has been no report of unilateral
adrenalectomy performed in pediatric patients.

Discussion

» The patient developed Cushing syndrome because of PPNAD and adenoma.

» Although the follow-up period was 1 year, adrenal function has been
preserved. Growth rate had improved, and truncal obesity had
disappeared. He has had no recurrence.

» Unilateral adrenalectomy could be considered for pediatric patients with
Cushing syndrome caused by PPNAD, especially when the uptake of 131|-
adosterol and the size of nodules show dominance on one side of the
adrenal gland.
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