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Abstract

Background: Amyloid infiltration of endocrine glands has been reported, mostly in the thyroid, pancreas, adrenals,
and testes, but affected patients do not frequently exhibit overt endocrine insufficiency. Here we report the case of
a patient with complete anterior hypopituitarism probably due to a known systemic amyloidosis.

Case presentation: Our male Caucasian patient was diagnosed with Crohn’s disease at the age of 22 years. At the
age of 37, he developed secondary renal amyloidosis, which resulted in end-stage renal failure. He received a living-
donor kidney transplant at the age of 57, without initial complication. Two months later, he developed extreme
fatigue, weight loss, and dyspnea. A hormonal evaluation demonstrated complete anterior pituitary insufficiency. A
pituitary magnetic resonance imaging was performed and showed a diffusely hypointense anterior gland on both T1-
weighted and T2-weighted images with reduced gadolinium enhancement, highly suggestive of amyloid infiltration of
the pituitary. Treatment was initiated with levothyroxine, orally administered hydrocortisone, and testosterone
enanthate, rapidly allowing progressive marked clinical improvement and nearly complete resolution of symptoms.

Conclusions: Pituitary amyloid infiltration should be considered in patients with a known systemic amyloidosis who
develop symptoms of hypopituitarism and magnetic resonance imaging features compatible with protein deposits.
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Strongly hypointense pituitary gland on both T1-weighted and T2-weighted images with reduced gadolinium
enhancement

Background
Amyloidosis is a single-organ or multiple-organ dis-
ease that results from extracellular deposition of insol-
uble fibrils causing disruption in the normal tissue
architecture and eventually function impairment.
Amyloid infiltration of endocrine glands has been
reported in several cases of systemic amyloidosis but
rarely causes endocrine dysfunction [1]. The most
frequently affected gland is the thyroid [2]. Clinical
involvement of the adrenal glands seems to be a rare
event but diagnosis of adrenal failure is often challen-
ging in patients with amyloidosis [3]. We report the
case of a patient with Crohn’s disease and secondary
amyloidosis who presented with complete anterior

pituitary insufficiency. To the best of our knowledge,
our patient is the third reported case of hormonally
proven anterior hypopituitarism associated with sys-
temic amyloidosis [4, 5].

Case presentation
This male Caucasian patient was diagnosed with
Crohn’s disease at the age of 22 years. At the age of
37, he developed secondary renal amyloidosis which
resulted in end-stage renal failure. A renal biopsy
showed the typical characteristics of amyloid de-
posits, avidity for Congo red and metachromatic bi-
refringence under unidirectional polarized light. He
received a living-donor kidney transplant at the age of 57,
without initial complication. He was treated with methyl-
prednisolone 4 mg/day, tacrolimus 13 mg/day, and myco-
phenolate mofetil 500 mg twice daily. Two months later,
he developed extreme fatigue, weight loss, and dyspnea.
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There was no history of fever. A clinical examination was
normal (blood pressure at 110/77 mmHg). A complete
blood count revealed anemia with a normal leukocyte and
platelet count, a moderate renal insufficiency, hyponatre-
mia, and high C-reactive protein (CRP) concentrations
(Table 1). Iron-binding capacity was normal and there was
no clinical or biochemical evidence of diabetes insipidus.
Hormonal investigations disclosed anterior pituitary

insufficiency, affecting not only the corticotrope axis
(which might have been related in part to ongoing
glucocorticoid therapy), but also the somatotrope,
gonadotrope, and thyrotrope axes, while a mild hyper-
prolactinemia was also observed (Table 1). A pituitary
magnetic resonance imaging (MRI) was performed
and showed a small anterior pituitary gland with a
diffuse hypointense signal on both T1-weighted and
T2-weighted images and reduced gadolinium enhance-
ment (Fig. 1a–c). The pituitary stalk and the posterior
lobe were normal (Fig. 1d). The diagnosis of pituitary
amyloid infiltration was suspected and a transsphenoi-
dal biopsy was proposed to confirm this diagnosis.
However, after being clearly informed, our patient re-
fused this invasive procedure which would not have
changed the management of his disease.
Treatment was initiated with levothyroxine (87.5 μg/

day), orally administered hydrocortisone (15 mg/day;
to reinforce corticosteroid substitution, in addition to
the low dose of methylprednisolone), and testosterone

enanthate (250 mg intramuscularly/month), rapidly
allowing progressive marked clinical improvement and
nearly complete resolution of symptoms. Three
months after hospital discharge, our patient was
asymptomatic on hormonal replacement therapy,
except for moderate orthostatic hypotension despite
normal aldosterone and renin concentrations. This
orthostatic hypotension was attributed to a possible
amyloidosis-related autonomic neuropathy and was
successfully treated with 9-alphafluorohydrocortisone
50 μg/day.

Discussion and conclusions
We report the case of a patient with Crohn’s disease
and secondary AA amyloidosis who presented with
complete anterior pituitary insufficiency. Although no
histological confirmation was obtained, the diagnosis
of pituitary infiltration by amyloid was strongly sug-
gested by the clinical context together with compatible
features on MRI.
Amyloidosis is a single-organ or multiple-organ

disease that results from extracellular deposition of
insoluble fibrils causing disruption in the normal tis-
sue architecture and eventually functional impairment.
The current classification of amyloidosis is based on
the nature of the main protein that constitutes the
amyloid fibril. Primary AL amyloidosis is a systemic
plasma cell disease due to deposition of proteins
derived from immunoglobulin light chain fragments
[6]. In contrast, secondary AA amyloidosis is charac-
terized by deposits of acute phase reactant serum
amyloid A fragments and may complicate several
chronic inflammatory diseases, such as rheumatoid
arthritis, inflammatory bowel disease, or chronic infec-
tions [7]. In particular, the incidence of secondary
amyloidosis in patients with Crohn’s disease has been
reported to be 0.5 to 8% [8].
Amyloid infiltration of endocrine glands has been

reported in several cases of systemic amyloidosis but
rarely causes endocrine dysfunction [1]. The most
frequently affected gland is the thyroid. Thus, amyloid
goiter has been described as the initial manifestation of
systemic amyloidosis [2]. A recent study also showed
that a significant proportion (19%) of patients with AL
amyloidosis present with subclinical hypothyroidism [9].
In addition, amyloid infiltration of the thyroid gland is
probably much more common than previously thought,
as autopsy studies have found the presence of amyloid in
the thyroid of 80% of patients with AA amyloidosis and
of 50% of those with AL amyloidosis [2].
Diffuse amyloid deposits may also be seen in other

endocrine glands such as the pancreas, adrenals, or
testes [1]. Clinical involvement of adrenal glands

Table 1 Biological and hormonal parameters of the patient at
admission

Parameters Patient Normal values

Hemoglobin (g/dl) 9.4 13.0–18.0

Sodium (mmol/l) 132 135–145

WBC (× 103/μL) 7.67 4.00–10.00

CRP (mg/L) 32.0 < 5 mg/L

Creatinine (mg/L) 1.35 0.60–1.30

Morning ACTH (ng/L) < 2 5.0–49

Morning cortisol (nmol/l) 18.5 130–500

TSH (mU/L) 1.14 0.27–4.20

Free T4 (pmol/L) 7.2 12–22

FSH (UI/L) 0.7 1.5–12.4

LH (UI/L) 0.1 1.7–8.6

Prolactin (μg/L) 26.3 4.0–15.0

Testosterone (nmol/L) < 0.025 9.47–28.3

IGF1 (μg/L) 66 82–271

Growth hormone (μg/L) 0.10 < 2.0

Renin (μU/L) 8.0 4–50

ACTH adrenocorticotropic hormone, CRP C-reactive protein, FSH follicle-
stimulating hormone, IGF1 insulin-like growth factor 1, LH luteinizing hormone,
T4 thyroxin, TSH thyroid-stimulating hormone, WBC white blood cells
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seems to be a rare event but diagnosis of adrenal
failure is often challenging in patients with amyloid-
osis. Symptoms of hypotension may be erroneously
attributed to autonomic neuropathy; interpretation of ad-
renal tests may be compromised in patients with
end-stage kidney disease, and subnormal cortisol response
to adrenocorticotropic hormone (ACTH) stimulation can
be secondary to low level of cortisol-binding globulin
caused by heavy proteinuria [3]. In such cases, ACTH and
renin determinations are mandatory to exclude primary
adrenal failure, as was the case in our patient.
To the best of our knowledge, our patient is the

third reported case of hormonally proven anterior
hypopituitarism associated with systemic amyloidosis
[4, 5]. Although no histological confirmation was ob-
tained, as in the most recently reported case [4], the
diagnosis of pituitary amyloid infiltration was strongly
suggested by: (i) the clinical context of a known and
long-standing systemic amyloidosis; (ii) the absence of
any other obvious causes that may have explained the
recent clinical onset of complete anterior pituitary in-
sufficiency (such as a pituitary tumor, hypophysitis,
apoplexy, and traumatic brain injury), and (iii) above

all, the features observed at pituitary MRI which were
compatible with a replacement of the normal pituitary
tissue with protein deposits. In fact, we observed a
diffuse reduction in T1-weighted intensity and an
even greater reduction in T2-weighted intensity in the
whole anterior gland, a low contrast enhancement, no
evidence of a tumoral or inflammatory process, and
normal features of the hypothalamus, pituitary stalk,
and posterior lobe. These findings are consistent with
intra-glandular amyloid deposition, as previously re-
ported by Sakai et al. within pituitary adenomas [10].
Moreover, other conditions which may induce a simi-
lar MRI pattern (that is, hemochromatosis, fibrosis, or
previous intra-glandular hemorrhage) either could be
excluded or were much less likely.
In conclusion, pituitary amyloidosis is a rare event

but should be considered a possible diagnosis in any
patient with a known systemic amyloidosis, who de-
veloped symptoms and signs of anterior hypopituitar-
ism together with MRI features suggestive of diffuse
protein deposits. Early treatment of secondary adrenal
insufficiency is mandatory in such patients to avoid a
potential life-threatening situation.

Fig. 1 Pituitary magnetic resonance imaging performed at diagnosis. a Unenhanced coronal T1-weighted view showing low-intermediate signal
intensity of the anterior pituitary gland (arrow) as compared to normal tissue. b Coronal T2-weighted view showing significantly decreased signal
intensity of the anterior pituitary gland (arrow) when compared to normal. c Early coronal T1-weighted view after intravenous bolus contrast
injection showing diffusely decreased enhancement of the pituitary gland (arrow). d Unenhanced sagittal T1-weighted view showing a small
anterior pituitary gland of low-intermediate signal intensity, a normal posterior lobe displaying typical hyperintense signal (thin arrow), which
should not be confused with the very bright signal of fatty bone marrow in the dorsum sellae (larger arrow). The pituitary stalk is normal

Verbeke et al. Journal of Medical Case Reports  (2018) 12:174 Page 3 of 4



Funding
This research did not receive any specific grant from any funding agency in
the public, commercial, or not-for-profit sector.

Authors’ contributions
NV and DM wrote the manuscript and reviewed the literature. NP and AD
were involved in the patient’s care. TD prepared and commented on the
radiological images. NP, AD, TD, and RF reviewed and corrected the
manuscript. All authors read and approved the final version.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Endocrinology and Nutrition, Cliniques Universitaires Saint
Luc, UCL, Avenue Hippocrate 10, 1200 Woluwé-Saint-Lambert, Belgium.
2Department of Nephrology, Cliniques Universitaires Saint Luc, UCL, Avenue
Hippocrate 10, 1200 Woluwé-Saint-Lambert, Belgium. 3Department of
Neuroradiology, Cliniques Universitaires Saint Luc, UCL, Avenue Hippocrate
10, 1200 Woluwé-Saint-Lambert, Belgium.

Received: 2 January 2018 Accepted: 16 May 2018

References
1. Keven K, Oztas E, Aksoy H, Duman N, Erbay B, Ertürk S. Polyglandular

endocrine failure in a patient with amyloidosis secondary to familial
Mediterranean fever. Am J Kidney Dis. 2001;38:E39.

2. D'Antonio A, Franco R, Sparano L, Terzi G, Pettinato G. Amyloid goiter: the
first evidence in secondary amyloidosis. Report of five cases and review of
literature. Adv Clin Pathol. 2000;4:99–106.

3. Gharabaghi MA, Behdadnia A, Gharabaghi MA, Abtahi H. Hypoadrenal
syndrome in a patient with amyloidosis secondary to familial Mediterranean
fever. BMJ Case Rep. 2013; https://doi.org/10.1136/bcr-2012-007991.

4. Ozdemir D, Dagdelen S, Erbas T, Sokmensuer C, Erbas B, Cila A. Amyloid
goiter and hypopituitarism in a patient with systemic amyloidosis. Amyloid.
2011;18:32–4.

5. Las MS, Surks MI. Hypopituitarism associated with systemic amyloidosis. N Y
State J Med. 1983;83:1183–5. (PMID:: 6580566)

6. Merlini G, Comenzo RL, Seldin DC, Wechalekar A, Gertz MA. Immunoglobulin
light chain amyloidosis. Expert Rev Hematol. 2014;7:143–56.

7. Pinney JH, Lachmann HJ. Systemic AA amyloidosis. Subcell Biochem. 2012;
65:541–64.

8. Basturk T, Ozagari A, Ozturk T, Kusaslan R, Unsal A. Crohn's disease and
secondary amyloidosis: early complication? A case report and review of the
literature. J Ren Care. 2009;35:147–50.

9. Muchtar E, Dean DS, Dispenzieri A, Gertz MA. Prevalence and predictors of
thyroid functional abnormalities in newly diagnosed AL amyloidosis. J
Intern Med. 2017;281:611–9.

10. Sakai K, Tsutsui T, Sonobe H, Ohtsuki Y, Sawada A. MRI of pituitary adenoma
with extensive amyloid formation. Neuroradiology. 1999;41:358–9.

Verbeke et al. Journal of Medical Case Reports  (2018) 12:174 Page 4 of 4

https://doi.org/10.1136/bcr-2012-007991

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Funding
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

