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ddison’s disease secondary to metastatic cancer to the adrenal gland is underdiagnosed.

Prompt diagnosis and treatment is essential and could enhance the quality of life. Cases

of adrenal insufficiency produced by metastatic carcinoma are unusual, despite the fre-

quency of carcinomatous metastases to the adrenal glands. The clinical features of ad-
renal insufficiency are relatively nonspecific and can be easily overlooked in a patient with a malignant
neoplasm. We report herein the case of a middle-aged man who presented with adrenal insufficiency
in association with pancreatic carcinoma. To our knowledge, this is the first reported case of adrenal
insufficiency occurring with adenocarcinoma of the pancreas.

— RO —

The patient, a 62-year-old white man, was
admitted to the hospital for evaluation of
increasing abdominal pain and jaundice.
Before admission, he had undergone com-
puted tomography of the abdomen, which
revealed bilateral adrenal enlargement. He
was reportedly doing well until approxi-
mately 1 month before admission when be
began complaining of malaise, nausea, vom-
iting, and abdominal pain. He denied as-
sociated weight loss, anorexia, hemateme-
. sis, or melena. The initial impression of his
family physician was a flulike syndrome,
and he was treated conservatively as an out-
patient. One week before admission, when
his condition did not improve, the com-
puted tomographic scan was obtained. The
patient’s medical history was unremark-
able for a malignant neoplasm. He denied
alcohol abuse but had an 80-pack-year
smoking history. He had no known aller-
gies and was taking no medications.
On physical examination, the patient
was obviously icteric and appeared 10 years

older than his stated age. He denied pos-
tural dizziness. Vital signs were stable, in-
cluding a blood pressure that was 100/60
mm Hg. Orthostasis was not assessed. The
patient was 173 cm tall and weighed 74
kg. He was afebrile. No skin hyperpigmen-
tation was noted. Head, eyes, ears, nose,
and throat were unremarkable except for
scleral icterus. The remainder of the physi-
cal examinatton findings were normal with
the exception of the abdominal examina-
tion findings. His abdomen was diffusely
tender without rebound. Bowel sounds were
normal and ascites was absent. The gall-
bladder was easily palpable but not ten-
der. No other masses or organ enlarge-
ment was found. The prostate was normal
and the stool was guaiac negative.

On admission, the patient had a he-
moglobin level of 120 g/L, a white blood
cell count of 13.7X10%L, and a platelet
count of 572X 10%L. Serum electrolytes,
glucose, amylase, serum urea nitrogen, and
creatinine levels were within normal lim-
its. The total bilirubin level was 156 pmol/L
(9.1 mg/dL); alanine aminotransferase, 362
U/L,; aspartate aminotransferase, 572 U/L;
and alkaline phosphatase, 872 U/L. Uri-
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nalysis revealed the presence of bile with-
out urobilinogen. Repeated abdominal com-
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puted tomography on admission revealed dilated common
bile and pancreatic ducts with the suggestion of a mass at
the head of the pancreas. Hypodense areas were noted
throughout the liver parenchyma. Bilateral adrenal en-
largement was again noted.

It was believed that the patient had pancreatic cancer
with metastases to the liver and was not a surgical candi-
date. He was treated conservatively with analgesia and diet
as tolerated, which, for the most part, was unsuccessful ow-
ing to his persistent nausea, vomiting, and abodminal pain
presumed secondary to the biliary obstruction. Five days
after admission, the patient had a near syncopal episode
while walking to the bathroom. He was found to be hy-
potensive with a blood pressure of 60/40 mm Hg.

Laboratory studies revealed markedly abnormal elec-
trolyte values with a sodium level of 115 mmol/L; potas-
sium level, 6.2 mmol/L; chloride level, 80 mmol/L; and
bicarbonate level, 25 mmol/L. Adrenal insufficiency was
presumed, and 100 mg of hydrocortisone hemisuccinate
was immediately administered intravenously, normaliz-
ing the patient’s blood pressure. A serum cortisol level
determined before the administration of hydrocortisone
was low normal at 165 nmol/L, and a corticotropin level
determined on the same sample was increased to 36 pmol/L.

The patient’s abdominal complaints, including the nau-
sea, vomiting, and abdominal pain, diminished with hy-
drocortisone and fludrocortisone (Florinef) acetate supple-
mentation. His hyponatremia and hyperkalemia also re-
solved shortly after steroid replacement. The patient’s hospital
course, however, was complicated by sepsis, and he died
on the 14th hospital day. The cause of the sepsis was be-
lieved to be ascending cholangitis secondary to the biliary
obstruction and not a result of malignancy-reduced immu-
nity or hydrocortisone administration. At autopsy, a large
adenocarcinoma was found in the head and body of the
pancreas. The adrenal glands were entirely replaced by tu-
mor, and the small bowel and retroperitoneal lymph nodes
were infiltrated with metastases.

— N

Addison’s disease refers to partial or complete adreno-
cortical insufficiency. Autoimmune and granulomatous dis-
eases are the leading causes of Addison’s disease in the
general population.'!? Drug-induced adrenal insuffi-
ciency can occur with ketoconazole (Nizoral), aminoglu-
tethimide (Cytadren), mitotane (o,p’-DDD), metyrapone,
etomidate, suramin, and interleukin 2.# Rifampin, pheny-
toin, and phenobarbital accelerate catabolism of cortisol,
which can precipitate adrenocortical failure in partially
compromised individuals.! Other causes include infec-
tions,'” hemorrhage/thrombosis, ' hemochromatosis,’ amy-
loidosis,!! acquired immunodeficiency syndrome,!? adre-
noleukodystrophy/adrenomyeloneuropathy,'® familial
glucocorticoid deficiency,'* surgery,'>!” and metastatic dis-
ease (most commonly adenocarcinomas).

The frequency of metastases to the adrenal gland in
autopsy series of patients with cancer ranges from 8.6%
to 27%,'®'® the most common primary tumors being
lung,**# gastric,”**7° colorectal ¥ esophageal ,>*°3*
and breast.** As many as 58% of patients with breast

frequency of metastases to the adrenal
gland in autopsy series of patients
with cancer ranges from 8.6% to 27%

carcinoma and 36% with lung cancer have been found at
autopsy to have adrenal metastases.’” Less-common ma-
lignant neoplasms associated with Addison’s disease in-
clude melanoma,® lymphoma,®** prostate,”* renal cell,"*
transitional cell,* jejunal,’® seminoma,”" carcinoid,” and
adrenocortical carcinoma.” Pancreatic carcinoma metas-
tasizes to the adrenal glands, but adrenal insufficiency has
not been mentioned in previous reports.” The Table sum-
marizes the causes of primary adrenal insufficiency.
The clinical features of Addison’s disease are relatively
nonspecific and can be ascribed to a number of disorders,
thus making the diagnosis difficult.>>*® Symptoms do not
usually occur until approximately 90% of the adrenal gland
is destroyed. Vague constitutional symptoms such as fa-
tigue, malaise, weight loss, and weakness occur in most
addisonian patients. Hypotension and orthostasis are found
in 80% to 90% of cases, but fewer than 20% of these pa-
tients complain of postural dizziness or syncope. Hyper-
pigmentation is common and most noticeable over the ex-
tensor surfaces of the hands, knuckles, elbows, and pal-
mar creases as well as on mucous membranes. Abdominal

Causes of Primary Adrenal Insufficiency

Autoimmune
Polyglandular autoimmune |, Il
Infections

Tuberculosis, blastomycosis, coccidioidmycosis, histoplasmosis,
cryptococcosis, human immunodeficiency virus associated

Drugs

Decreased synthesis: metyrapone, aminoglutethimide, mitotane,
etomidate, ketoconazole, suramin; increased catabolism:
rifampin, dilantin, phenobarbital, interleukin 2

Infiltrative
Hemochromatosis, amyloidosis, sarcoidosis
Adrenal hemorrhage

Waterhouse-Friderichsen syndrome, anticoagulation,
antiphospholipid antibodies, lupus anticoagulant

Familial

Familial glucocorticoid deficiency, adrenoleukodystrophy,
adrenomyeloneuropathy

Surgical
Metastatic disease

Lung, esophagus, gastric, breast, colorectal, melanoma,
lymphoma, prostate, renal cell, seminoma, jejunal, carcinoid,
pancreatic, adrenocortical carcinoma, transitional cell
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pain, anorexia, nausea, vomiting, and diarrhea are frequent
gastrointestinal symptoms associated with this disease. Labo-
ratory abnormalities include hyponatremia, hyperkalemia,
hypoglycemia, mild azotemia, mild metabolic acidosis, and
lymphocytosis. Hypercalcemia is an uncommon feature some-
times seen in these patients.

N THE patient described herein, constitutional,

gastrointestinal, and biochemical manifestations

of Addison’s disease were present in association

with pancreatic adenocarcinoma. Infiltration of

the adrenal glands by tumor metastases is a com-
mon occurrence. This is believed to be due in part to the
abundant sinusoidal blood supply of the adrenal gland
and also the local concentration of corticosteroids that
promotes the implantation of metastases due to altered
cell-mediated immunity.

The question arises as to how many patients with
adrenal metastases actually are identified with adrenal in-
sufficiency. Clinical adrenal insufficiency from tumor me-
tastases rarely occurs unless there is extensive bilateral
adrenal involvement. Retrospective and prospective stud-
ies have found that up to one third of patients found to
have bilateral adrenal gland metastases secondary to neo-
plastic disease will ultimately develop Addison’s dis-
ease.”™*® There are very few reports of Addison’s disease
as the presenting feature of an underlying malignant dis-
ease with adequate biochemical documentation of adre-
nal hypofunction 22561

The diagnosis of Addison’s disease may often be de-
layed or missed entirely because of the nonspecific nature
of the symptoms. This is particularly true in patients with
established malignant neoplasms, because these symp-
toms are often attributed to the malignant neoplasm it-
self. It is important, therefore, that computed tomogra-
phy of the adrenal glands be considered part of the
malignancy evaluation, especially with those malignant
neoplasms that are histologically adenocarcinomas. Any
patient found to have radiographic evidence of enlarged
adrenal glands should undergo endocrine testing regard-
less of whether symptoms of adrenal insufficiency are cur-
rently evident. Even if there is no biochemical evidence
of adrenal insufficiency, mineralocorticoid replacement
therapy should be considered since the natural history of
adrenal metastases in a substantial number of these pa-
tients includes the development of adrenal insufficiency.
A partially compromised patient in the basal state could
rapidly decompensate during any degree of stress.

A low or “normal” random serum cortisol level can
suggest adrenal insufficiency particularly in the presence
of an acute illness. However, this is not always diagnostic
of adrenal insufficiency, and a cosyntropin stimulation test
can be done to confirm the diagnosis.®

Cosyntropin is a synthetic corticotropin analogue.
Serum cortisol levels are measured before and 1 hour af-

ter administration of 250 pg of cosyntropin. A normal
response is an increment in the plasma cortisol level of
278 mmol/L or a peak level greater than 490 mmol/L.
Administration of hydrocortisone should result in im-
provement within 24 hours of administration. A cosyn-
tropin stimulation test was not performed in our patient
secondary to the fact that the increased corticotropin level
in association with a low-normal cortisol level supported
the diagnosis. It was believed that the patient’s hypoten-
sion served as an endogenous cosyntropin stimulation test.

Addison’s disease secondary to metastatic cancer to
the adrenal glands is probably underdiagnosed. Because
of the frequency of metastases to the adrenal glands, vi-
sualization of the adrenals should be considered in the workup
of malignant neoplasms, particularly adenocarcinoma. In
patients with bilateral adrenal enlargement, screening for
adrenal insufficiency with a cosyntropin stimulation test
may be indicated regardless of the presence or absence of
symptoms. Empiric mineralocorticoid therapy is not an un-
reasonabie alternative. This would avoid the cost and po-
tential misdiagnosis of the cosyntropin stimulation test and
eliminate the need for further testing in those patients with
normal results. Prompt recognition and treatment will avert
potentially life-threatening adrenal insufficiency and could
enhance the quality of the patient’s life.

Accepted for publication August 12, 1993.
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