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Nelson’s syndrome is defined as the development
of an ACTH-secreting pituitary tumor following
bilateral adrenalectomy for pituitary-dependent
Cushing’s syndrome." * The potential seriousness of
these tumors has been repeatedly emphasized.>*
Polycycloidal polytomography of the sella allows
the detection of minor defects compatible with
small adenomas. It is obvious that the patients were
not studied this way initially.

We reviewed 38 cases of Cushing’s disease, that
is, ACTH-dependent adrenocortical hyperplasia
treated from 1951 to 1973 at the Cleveland Clinic
(Table I). Five men and 12 women who had under-
gone either total (eight cases) or subtotal (nine
cases) adrenalectomy for Cushing’s syndrome be-
tween 1951 and 1973 were examined from 1976 to
1979. Two additional women treated with yttrium-
90 implantation were also studied. The original
diagnosis of Cushing’s disease was verified in all
cases by combining clinical findings with biochem-
ical studies including the standard dexamethasone
suppression test (2 mg/day for 2 days followed by
8 mg/day for 2 days, given orally in divided doses).
Pathologic findings confirmed the diagnosis in all
surgical cases of bilateral adrenal hyperplasia.

Roentgenographic evaluation consisted of poly-
tomography of the sella in all 19 patients. Full
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Table 1. Treatment of Cushing’s
disease; 1951 to 1973; 38 patients

No. of
patients

Total 38

Treatment directed at 4
pituitary

Adrenal surgery 34
Deceased 10
Not contacted 6
Refused to return
Returned for study 17

visual field examinations were per-
formed in all 19 patients in the Depart-
ment of Ophthalmology. Laboratory
studies were done at 8:00 a.m., at least
12 hours after the last dose of glucocor-
ticoid therapy.

Assays

ACTH was measured by radioim-
munoassay with dextran-coated char-
coal to separate bound and free ligand.”
Reagents for assay were obtained from
Amersham  Corporation  (Arlington
Heights, Illinois 60005). Twenty to 30
ml of blood were drawn in plastic sy-
ringes containing heparin as an antico-
agulant. ACTH was extracted from 8
ml of plasma before assay by absorption
on glass particles. The interassay varia-
tion at the level of 50 pg/ml was 11.4%,
and at the level of 200 pg/ml was 6%.
In 25 normal subjects, the mean 8:00
a.m. ACTH level was 18.2 * 10.2 pg/
ml (range, 10 to 52 pg/ml).

Serum luteinizing (LH), follicular
stimulating hormone (FSH), and pro-
lactin were measured by double anti-
body radioimmunoassay procedures.
Methods previously described were used
with slight modification.®*'* "I-labelled
LH and FSH, as well as specific antisera
to human LH and FSH were purchased
from Cambridge Nuclear Corporation
(Billerica, Massachusetts 01865). Re-
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search Standard 69/104 was obtained
from the Medical Research Council,
National Institute for Medical Research
(Mill Hill, London) and used for both
LH and FSH assays. The mean LH and
FSH concentrations in 24 premenopau-
sal women at follicular phase were 12.7
+ 5.0 mIU/ml (range, 3.7 to 26), and
10.7 £ 6.0 mIU/ml (range, 2.7 to 27);
and at luteinic phase were 12.9 £ 9.0
(range, 2.3 to 38) and 6.4 £ 3.2 mIU/
ml (range 1.2 to 15) respectively. In 29
normal men the mean LH level was 11.6
+ 4.0 mIU/ml (range, 5.6 to 28), and
FSH level was 8.4 + 4.2 mIU/ml (range,
3.7 to 20). The interassay variation at
the level of 10 mIU and 5 mIU was
7.5% for LH and 7% for FSH, respec-
tively. Reagents for prolactin assay were
purchased from Serono Laboratories
(Baintree, Massachusetts 02184). The
mean prolactin level in 29 normal
women was 10.2 £ 4.7 (range, 0.8 to
19.7), and in 21 normal men was 8.3 =
2.8 ng/ml (range, 2.7 to 13.9). The in-
terassay variation at the level of 7 ng/
ml was 6.6 for prolactin assay.

Serura cortisol was measured by a
solid phase radioimmunocassay proce-
dure.’® Reagents for the assay were ob-
tained from Clinical Assays, Inc. (Cam-
bridge, Massachusetts 02139). The in-
terassay variation at the level of 6.0 pg/
dl was 6% (c.v.). The mean cortisol level
in 52 normal subjects at 8:00 a.m. was
14.4 = 6.5 ug/dl (range, 8.3 to 29), and
at 4:00 to 5:00 p.m. was 9.0 £ 5.4 ug/dl
(range, 3.3 to 15).

Results

Table 2 summarizes the results. Hy-
perpigmentation was evident in 13 of .
the 17 patients. Of these 13 patients, six
had abnormal sella tomograms con-
sistent with a small pituitary tumor and
five had normal sella tomograms. Two
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patients (12 and 13) had received treat-
ment previously, which made interpre-
tation of the tomograms impossible.
Neither of the two patients receiving
yttrium-90 implantation as the sole
treatment became hyperpigmented
(Table ). The four cases of proved tu-
mor included two patients who had clin-
ically occult tumors at autopsy and the
two patients who had pituitary treat-
ment for known tumors (patients 12 and
13). The presumed cases were those six
with abnormal tomograms plus patient
8 who had a history consistent with
pituitary apoplexy.

Twelve of the 13 hyperpigmented pa-
tients were taking oral replacement
doses of glucocorticoid. Ten patients
had taken cortisone acetate and two had
taken hydrocortisone. Nine of the 13
patients were taking fluorocortisone ace-
tate. All were believed to be receiving
adequate doses without signs or symp-
toms of adrenal insufficiency. The
smallest dose of cortisone acetate was
12.5 mg every 12 hours.

One patient who did not take corti-
sone (patient 11, Table 2) was believed
to have clinical Cushing’s syndrome 26
years after subtotal adrenalectomy. At
physical examination centripetal obe-
sity and thin skin were observed. The
results of the 24-hour urine collection
showed 1148 g of creatinine, with a 17-
hydroxycorticoid value of 12.1 mg/24
hr and an elevated urine-free cortisol
value of 380 ug/24 hr. Pituitary irradia-
tion was recommended as treatment for
the recurrent Cushing’s disease.

Visual fields were normal in 18 of the
19 patients studied. One of the two pa-
tients treated with yttrium-90 implan-
tation as initial treatment for Cushing’s
disease had a left field cut. This cut had
been stable and had been present for
many years.

Vol. 47, No. 4

Further data on four patients treated
with pituitary irradiation following the
detection of probable small pituitary
tumor are given in Table 3.

Discussion

In 1958, Nelson et al' described a
postadrenalectomy patient in whom
progressive enlargement of the sella tur-
cica and intense pigmentation devel-
oped. In 1960, Nelson et al® reviewed
ten postadrenalectomy cases. All ten pa-
tients were deeply pigmented and eight
had roentgenographic evidence or visual
field evidence of a pituitary tumor.

The risk of this pituitary tumor de-
veloping after bilateral adrenalectomy
for Cushing’s disease is reported to be
from 0% to 38%.> ' The development
of these pituitary tumors, termed Nel-
son’s syndrome, is manifested clinically
by progressive sellar enlargement, head-
aches, visual field defects, elevation of
ACTH, cutaneous hyperpigmentation
and tendency to pituitary apoplexy. In
our series, 13 of 17 patients (76%) had
hyperpigmentation after adrenalec-
tomy, and nine of 17 (53%) had both
hyperpigmentation and evidence of tu-
mor.

None of our patients had abnormal
sella turcica x-ray films before the orig-
inal adrenal surgery. Whether a small
pituitary tumor exists in all patients
with Cushing’s disease before adrenal-
ectomy is a question that is not yet
resolved, but recent evidence suggests
the presence of a small pituitary tumor
in many cases."*™?

Adequate autopsy material was avail-
able on four of the ten patients who had
died. One of these patients who died
one month after the adrenal surgery had
a 0.5-cmm basophilic adenoma. Another
patient who died 12 years after adrenal
surgery had a 1.0-cm pituitary eosino-
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philic adenoma. The other two patients
were believed not to have pituitary tu-
mors. It should be noted that Costello*
reported a 25% incidence of apparent
asymptomatic adenomas in an autopsy
series.

Rovit and Berry* have pointed out
the capacity for aggressive tumor
growth from the ophthalmologic stand-
point. Twenty-four percent of their pa-
tients with Cushing’s syndrome and pi-
tuitary tumors had extraocular motor
palsies, an incidence two to four times
greater than is generally experienced
with the usual nonsecretory chromo-
phobe adenomas. Other authors believe
that another index of this aggressive
growth rate is the occurrence of pitui-
tary apoplexy with abrupt cavernous
sinus compression.

Three patients with Nelson’s syn-
drome in the present series had histori-
cal evidence consistent with sponta-
neous infarction of a pituitary tumor.
Transient ophthalmoplegia developed
in two patients at the time of the sus-
pected infarction. Two of these three
patients had abnormal sella tomograms.
Although pituitary apoplexy is poten-
tially life threatening, none of these
three patients required surgery at the
time of the event. All three were well at
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the time of our study.

None of the patients with presumed
(7) or proven (4) pituitary tumors fol-
lowing adrenalectomy manifested the
clinically malignant course often re-
ported. Since many patients with Cush-
ing’s disease appear to have pituitary
adenomas at the time of diagnosis," ™
it is not surprising that a follow-up of
patients treated 6 to 26 years previously
would reveal a high incidence of pitui-
tary adenomas (11 of 23). The fact that
all of these 11 patients have done well
except for apoplexy in three with tran-
sient (1), or permanent (1) diplopia, is
striking. Patients 12 and 13 had been
treated because they had a known tu-
mor, not because they had serious neu-
rologic sequellae. We have elected to
treat four of the patients with conven-
tional cobalt radiation. The posttreat-
ment evaluation is summarized in Table
3. The seven patients with presumed
pituitary tumors had no indication for
neurosurgical intervention. The two pa-
tients previously treated for pituitary
tumor were doing well at the time of the
study. We believe that neurosurgery is
not indicated routinely merely because
Nelson’s syndrome is diagnosed. The
published reports on Nelson’s syndrome
imply otherwise.

Table 3. Results after radiation therapy

ACTH Cortisol Prolactin
Patient Treatment Date pg/mi g/dl ng/ml

1 1250 rads 2/77 592 1.3 60.0 Radiation discontinued by
8/77 35 1.4 4.0 patient after 1250 rads in
9/79 492 1.4 4.2 January of 1978; apoplexy

in August 1977

2 5000 rads 10/76 750 14.6 14.0 Radiation completed in Au-
6/78 396 9.3 .

3 5000 rads 9/71 250 1.7 9.0 Radiation completed in Au-
8/78 57 1.7 .

4 5000 rads 4/79 437 12.3 15.3 Radiation completed in July
10/79 497 2.0 12.0
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Summary

Eleven of 21 patients treated with
adrenal surgery from 1951 to 1973 for
pituitary Cushing’s syndrome had pre-
sumed (seven) or proved (four) pituitary
tumors. Autopsy showed pituitary tu-
mors in two of four patients. Two pa-
tients had previously been treated for
pituitary tumor. Seventeen additional
patients were studied. Six of 11 patients
with hyperpigmentation had evidence
on sella polytomography of pituitary
tumors. The clinical course of these pa-
tients has been benign up to this time,
leading us to conclude that aggressive
neurosurgical treatment does not seem
to be routinely indicated.
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