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ABSTRACT

CASE REPORT

In a 53-year-old male patient with metastatic adrenal
carcinoma, treatment with mitotane was instituted but
he was lost to follow-up. Two years later, he presented
with oedema and nephrotic-range proteinuria. The rectal
and renal biopsies revealed an accumulation of secondary
amyloid material. The patient died of respiratory failure
caused by the progressive pulmonary metastases. This is
the first report of a patient with adrenal carcinoma who
developed secondary amyloidosis.

A 53-year-old male was admitted to our hospital in December
1998 with mild abdominal pain, weakness and fatigue. On
admission, his vital signs were normal. He had conjunctival
pallor; breath sounds on the lower part of the left lung
were diminished. The left upper quadrant of the abdomen
was mildly tender to palpation. He had no lymphadenopathy
and no organomegaly.
Laboratory data revealed a low haematocrit level (23.4%)
and a high erythrocyte sedimentation rate (55 mm/h). Urea,
creatinine, glucose, albumin levels, urinalysis, and the
tumour markers CEA, CA 19.9, AFP, -hCG, NSE were
normal. Also, the steroid hormone levels, namely, testosterone, dehydroepiandrosterone, dehydroepiandrosterone
sulphate, androstenodione, aldosterone, oestradiol,
11-deoxycortisol, cortisol, 17-OH-progesterone, were within
the normal ranges. Thorax CT showed masses containing
necrotic hypodense areas in both lung fields, the biggest
of which was 9 cm in diameter. Abdominal MRI showed
a regularly contoured mass measuring 7 x 9 cm in diameter
originating from the left adrenal gland and containing
calcified areas. The mass was displacing the tail of the
pancreas anteriorly and the spleen laterally.

INTRODUCTION

Adrenal carcinomas may either be functional, when their
hormonal secretions result in clinical consequences such
as Cushing’s syndrome, or nonfunctional.1,2 The most
common symptom is abdominal pain together with palpable
mass.2 The most frequent sites of metastases are the liver
(85%), lungs (60%), bone (10%) and lymph nodes (10%).2
Secondary amyloidosis might be seen during the course of
malignancies, the most common of which are Hodgkin’s
disease and renal cell carcinoma.3 Until now, secondary
amyloidosis causing nephrotic syndrome in a patient with
adrenal carcinoma has not been reported. We describe a
patient with metastatic adrenal carcinoma who developed
secondary amyloidosis leading to nephrotic syndrome, and
died due to respiratory failure caused by the progressively
enlarging pulmonary metastases.

A thoracic fine needle aspiration (FNA) biopsy to the
biggest pulmonary mass in the left lung was conducted.
The histopathological examination of the biopsy specimen
showed adrenal carcinoma cells with moderate degrees of
anaplasia. The FNA biopsy of the left adrenal mass also
revealed the same pathology. The immunohistochemical
staining of both biopsy specimens was positive for vimentin,
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but negative for cytokeratin and D11. According to the
adrenal carcinoma staging system proposed by MacFarlane4
and modified by Sullivan et al.,5 we diagnosed the patient
as stage IV adrenal carcinoma. The patient was started on
treatment with mitotane 1000 mg orally, four times a day.
He was discharged to come to regular follow-up visits but
he was lost to follow-up.
In August 2000, 20 months after the initial admission,
the patient was readmitted with complaints of dyspnoea,
increasing fatigue and swelling of the legs. He stated that
he had not been taking the mitotane regularly as it
caused gastrointestinal upset. His blood pressure was
100/65 mmHg, pulse rate 88 beats/min and temperature
36.7°C. His conjunctivae were pale. Breath sounds were
diminished on the lower parts of both lungs. He had no
lymphadenopathy, no hepatomegaly and no ascites, but
the spleen was enlarged 2 cm below the costal margin.
He also had pretibial oedema.

Figure 1

Thorax CT showing pleural effusion more prominent on
the right and bilateral pulmonary metastases containing
necrotic hypodense areas, the biggest of which measured
9 cm in diameter and was on the left

Laboratory data revealed: haematocrit 0.26%, leucocytes
7,900/mm3 (with a normal differential), platelets
391,000/mm3, ESR 130 mm/h, urea 73 mg/dl, creatinine
4.1 mg/dl, total protein 4.8 g/dl and albumin 1.0 g/dl.
Serum glucose, electrolytes, ALAT, ASAT, bilirubins and
lipids were normal. Urinalysis revealed 4+ proteinuria
and oval fat bodies in the sediment. Creatinine clearance
was 15 ml/min and the protein excretion was 10 g/day.
Serum protein electrophoresis revealed elevated alpha
and beta globulin regions with normal gamma globulins.
C3 and C4 complement levels, and serum and urine
immmunoelectrophoresis were all normal. Antinuclear
antibody, anti-dsDNA, p-ANCA, c-ANCA, cryoglobulins,
HBsAg, anti-HCV and anti-HIV were negative. PPD skin
test (Mantoux) was also negative.
Thorax CT revealed bilateral pleural effusion with persistence
of the pulmonary metastases (figure 1). Abdominal MRI also
demonstrated that the size of the left adrenal mass was
the same (figure 2). Examination of the pleural fluid revealed a
transudate with no growth in cultures (including Lowenstein
media) and no pathological evidence of malignant cells.
The rectal biopsy revealed AA-type amyloid accumulation
in the submucosa. Later, a kidney biopsy was undertaken
which showed amyloid accumulation with Congo red
staining and it was sensitive to treatment with potassium
permanganate. Immunohistochemistry confirmed that the
deposited protein was AA-type amyloid. The patient was put
on colchicine 1.5 mg/day but he died three months after
the diagnosis of secondary amyloidosis due to progression
of pulmonary metastases causing respiratory failure.

Figure 2

Abdominal MRI showing a partially regularly contoured
mass with heterogenous intensity measuring 7 x 9 cm in
diameter
The mass originates from the left adrenal gland and displaces the
pancreas and the spleen.
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Mediterranean fever (FMF). However, our patient’s family
history and clinical presentation was not compatible with
FMF or familial amyloidosis.
Clinical and histological resolution of systemic amyloidosis
after removal of the tumour has been reported.22 Our patient
did not undergo surgery as it was shown to be of no use
in metastatic adrenal disease.2 He was prescribed mitotane
which he did not take regularly and there was no regression
of disease activity within this period.
Here, we present the first report of a case of adrenal
carcinoma, which caused secondary amyloidosis ending
in nephrotic syndrome. This complication should be born
in mind in long-standing cases with proteinuria that are
unresponsive to therapy.

DISCUSSION

In this case, the diagnosis of adrenal carcinoma was reached
by FNA biopsy, which has a high degree of accuracy and
is an important tool in diagnosing adrenal masses.1 If the
FNA biopsy of adrenal tissue is positive for malignancy,
this has a positive predictive value of 100%.1 It has also
been reported that most adrenal malignancies measure
>6 cm in diameter. The survival rate of patients with
stage I or II disease is better, while those with stage IV
disease have the shortest survival.2 One study reported that
10 of 11 adrenal carcinoma patients died after 24 months.6
Until now, mitotane has been shown to be the only drug
to have some effect in the treatment of patients with
metastatic adrenal carcinoma.7-9
Systemic amyloidosis might be associated with malignancies,
the majority of which are accounted for by the immunocyte
dyscrasias.10,11 Hodgkin’s disease and renal cell carcinoma
are other cancers which might be associated with secondary
amyloidosis.12 In a large autopsy series, amyloidosis was
found to have an incidence of 0.4% in cancer patients, the
most common underlying malignancies being multiple
myeloma, Hodgkin’s disease and renal cell carcinoma.3,13
However, it is uncommon to encounter amyloidosis in
other types of cancers. In a literature search, no cases of
surrenal carcinoma ending in secondary amyloidosis could
be cited.
Serum amyloid A (SAA) is an acute phase protein produced
by the liver14 after stimulation from activated macrophages15
and SAA serves as the precursor of AA-type amyloid.16
Tumour cells activate macrophages, thereby triggering
the formation of amyloid.17 Also, the patient may lack the
proteolytic enzyme which breaks down SAA protein18 and
this causes formation of AA-like fragments available for
amyloid formation.19 In addition, it has been reported that
SAA and AA proteins are polymorphic; so, some molecules
might be more ‘amyloidogenic’ than others.20
Secondary amyloidosis is more frequent in renal cell
carcinoma than other cancers because it grows relatively
slowly leading to a long-term stimulation of SAA protein
production.21 In other cancers, patients probably die before
they have had time to develop secondary amyloidosis. In
our case, the patient was diagnosed when he had stage IV
adrenal carcinoma. We do not exactly know how much
time elapsed before the first occurrence of the disease
and the diagnosis of stage IV carcinoma. After diagnosis,
he was prescribed mitotane, which he did not take regularly.
In spite of this, he had stable disease for nearly 20 months
with no regression or progression. This might have led
to a longer period of inflammatory stimulus leading to
secondary amyloidosis. Also, no clinical and laboratory
evidence of any superimposed chronic infections or
inflammatory diseases was found. In our country, one of
the frequent causes of secondary amyloidosis is familial

REFERENCES
1.

Cook DM. Adrenal mass. Endocrinol Metab Clin North Am 1997;26:829-52.

2.

Wajchenberg BL, Albergaria Pereira MA, Medonca BB, et al.
Adrenocortical carcinoma: clinical and laboratory observations. Cancer
2000;88:711-36.

3.

Kimball KG. Amyloidosis in association with neoplastic disease. Report
of an unusual case and clinicopathological experience at Memorial
Center for cancer and allied diseases during eleven years (1948-58). Ann
Intern Med 1961;55:958-74.

4.

MacFarlane DA. Cancer of the adrenal cortex. The natural history, prognosis
and treatment in a study of fifty-five cases. Ann R Coll Surg Engl
1958;23:155-86.

5.

Sullivan M, Boileau M, Hodges CV. Adrenal cortical carcinoma. J Urol

6.

Nader, S Hickey RC, Sellin RV, Samaan NA. Adrenal cortical carcinoma.

1978;120:660-5.

A study of 77 cases. Cancer 1983;52:707-11.
7.

Thompson NW, Cheung PS. Diagnosis and treatment of functioning and
nonfunctioning adrenocortical neoplasms including incidentalomas.
Surg Clin North Am 1987;67:423-36.

8.

Hutter AM jr, Kayhoe DE. Adrenal cortical carcinoma. Results of treatment
with o,p’DDD in 138 patients. Am J Med 1966;41:581-92.

9.

Lubitz JA, Freeman L, Okun R. Mitotane use in inoperable adrenal cortical
carcinoma. JAMA 1973;223:1109-12.

10. Stone MJ, Frendel EP. The clinical spectrum of light chain myeloma. A study
of 35 patients with special reference to the occurrence of amyloidosis.
Am J Med 1975;58:601-19.
11. Tribe CR, Bacon PA, Mackenzie JC. Experience with an amyloid clinic. In:
Glenner G, Costa PP, Freitas F de (eds.). Amyloid and amyloidosis.
Amsterdam: Excerpta Medica, 1980:179-82.
12. Azzopardi JG, Lehner T. Systemic amyloidosis and malignant disease.
J Clin Pathol 1966;19:539-48.
13. Glassock RJ, Massry SG. Neoplasia. In: Massry SG, Glassock RJ (eds.).
Massry & Glassock’s Textbook of Nephrology. Baltimore: Williams & Wilkins,
1995:1117-23.
14. Selinger MJ, McAdam KP, Kaplan MM, Sipe JD, Vogel SN, Rosenstreich DL.
Monokine-induced synthesis of serum amyloid A protein by hepatocytes.
Nature 1980;285:498-500.

Altiparmak, et al. Adrenal carcinoma causing secondary amyloidosis: report of the first case in the literature.
APRIL 2003, VOL. 61, NO. 4

144

15. Sipe JD, Vogel SN, Ryan JL, McAdam KP, Rosenstreich DL. Detection of a

Med 1978;148:1020-31.

mediator derived from endotoxin-stimulated macrophages that induces

19. Husby G, Marhaug G, Sletten K. Amyloid A in systemic amyloidosis

the acute phase serum amyloid A response in mice. J Exp Med

associated with cancer. Cancer Res 1982;42:1600-3.

1979;150:597-606.

20. Gorevic PD, Levo Y, Frangione B, Franklin EC. Polymorphism of tissue

16. Rosenthal CJ, Franklin EC, Frangione B, Greenspan J. Isolation and partial

and serum amyloid A (AA and SAA) proteins in the mouse. J Immunol

characterization of SAA - an amyloid-related protein from human serum.

1978;121:138-40.

J Immunol 1976;116:1415-8.

21. Somer T, Teppo L. Hypernephroma and amyloidosis. In: Wegelius O,

17. Olstad R, Gaudernack G, Kaplan G, Seljelid R. T- and B-cell-independent

Pasternack A (eds.). Amyloidosis. New York: Academic Press Inc,

activation of syngeneic macrophages by murine sarcoma cells. Cancer Res

1976:455-70.

1980;40:2054-60.

22. Karsenty G, Ulmann A, Droz D, Carnot F, Grunferd JP. Clinical and histo-

18. Lavie G, Zucker-Franklin D, Franklin EC. Degradation of serum amyloid A

logical resolution of systemic amyloidosis after renal cell carcinoma

protein by surface-associated enzymes of human blood monocytes. J Exp

removal. Nephron 1985;40:232-4.

Bijsluiters

Altiparmak, et al. Adrenal carcinoma causing secondary amyloidosis: report of the first case in the literature.
APRIL 2003, VOL. 61, NO. 4

145

