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Abstract

Systemic amyloidosis is a group of complex disorders characterized by the extracellular depo-
sition of nonbranching fibrils in various tissues, ultimately leading to a variety of clinical presen-
tations including isolated or multiorgan dysfunction. Amyloid involvement of the gastrointes-
tinal tract is common depending on the subtype of this disease; light chain primary amyloidosis
(AL) and secondary amyloidosis (AA) affect the gastrointestinal tract in unique ways due to
differing pathophysiology. A case is reported of gastroparesis associated with AL amyloidosis
diagnosed by esophagogastroduodenoscopy and study of gastric emptying, then subse-
quently confirmed by Congo red staining performed on endoscopic biopsies.
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Introduction

Systemic amyloidosis is a group of complex disorders characterized by the extracellular
deposition of nonbranching fibrils in various tissues, ultimately leading to a variety of clinical
presentations including isolated or multiorgan dysfunction. Amyloid involvement of the gas-
trointestinal tract is common depending on the subtype of this disease; light chain primary
amyloidosis (AL) and secondary amyloidosis (AA) affect the gastrointestinal tract in unique
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ways due to differing pathophysiology. While these diseases often have subclinical involve-
ment, weight loss, gastrointestinal bleeding, and heartburn are the most common symptoms.
Gastroparesis, however, is uncommon and may only been see in 5% of affected individuals.
Without awareness and a heightened suspicion in recognizing this disorder, patients may ex-
perience debilitating symptoms of nausea, loss of appetite, and eventual weight loss.

A case is reported of gastroparesis associated with AL amyloidosis diagnosed by esoph-
agogastroduodenoscopy and study of gastric emptying, then subsequently confirmed by
Congo red staining performed on endoscopic biopsies.

Case Report

A 69-year-old female patient with well-controlled type 2 diabetes mellitus (HgA1c 6.7%)
and two cardiac arrests from pulseless electrical activity preceded by transient third-degree
heart block presented to our institution for respiratory failure and an opinion regarding man-
agement of long-standing solid food dysphagia, early satiety, and a 15-pound weight loss from
a starting weight of 160 pounds (9% total body weight loss) over the past year. Prior workup
had included an endoscopy at the outside hospital, demonstrating an esophageal stricture that
was endoscopically dilated; no biopsies had been performed. Her hospitalization was unfor-
tunately complicated by a third episode of cardiac arrest with pulseless electrical activity. She
suffered aspiration pneumonia and subsequent respiratory failure, prompting her transfer to
the Cleveland Clinic.

A physical examination was significant for a chronically ill-appearing, thin female patient
with a tracheostomy and PEG tube in place. The rest of the systemic examination was normal.
At our institution, serology revealed a hemoglobin level of 8.8 g/dL (normal range, 11.5-15.5)
and elevated liver function test results, including AST = 67 U/L (normal range, 13-35), ALT =
72 U/L (normal range, 7-38), and alkaline phosphatase = 144 U/L (normal range, 32-117).
Interestingly, serum free kappa and lambda protein levels were elevated, with a normal
kappa/lambda ratio and an M protein spike on electrophoresis.

A transthoracic echocardiogram demonstrated a small left ventricle with severe upper
septal ventricular hypertrophy, a right ventricular systolic pressure of 37 mm Hg, and an ejec-
tion fraction of 67%. A technetium-99m-pyrophosphate infarct scan showed no isotope up-
take, suggesting an infiltrating cardiac process. Our patient underwent upper gastrointestinal
endoscopy for her dysphagia and weight loss symptoms, revealing a normal mucosal appear-
ance with absent peristalsis and retained gastric contents concerning for gastroparesis. Biop-
sies were performed; Helicobacter pylori immunostaining was negative, but the pathology was
positive for birefringent congophilic deposits in the deep mucosal vessels (Fig. 1). Due to the
large amount of gastric content seen on upper gastrointestinal endoscopy despite fasting
overnight, our patient underwent a 4-h solid-phase gastric emptying scintigraphy. The results
demonstrated 91% retention of gastric contents at 4 h, consistent with a diagnosis of severe
gastroparesis.

With mounting evidence of a systemic disorder involving both cardiac and gastric func-
tion, our patient underwent a bone marrow biopsy, revealing 10% lambda restricted plasma
cells and positive staining for Congo red. In view of these clinical findings and investigations,
the patient was diagnosed with systemic AL amyloidosis and as a case of biopsy-confirmed
gastric amyloid-induced gastroparesis.
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Discussion

Amyloidoses are a group of diseases that involve the extracellular deposition of insoluble
fibrils composed of -pleated sheets in various tissues and organs [1]. Various subtypes of this
disease exist, including AL amyloidosis from plasma cell dyscrasias, AA amyloidosis from on-
going or recurring inflammation producing serum amyloid A, dialysis-related amyloidosis,
and senile and familial amyloidotic polyneuropathy. AL amyloidosis is the most common form
of systemic amyloidosis. Its clinical presentation varies and includes nephrotic syndrome with
or without renal dysfunction, hepatic dysfunction, heart failure, and autonomic dysfunction.
The disease is often difficult to recognize, as virtually any organ other than the brain can be
affected, though the heart and kidneys are the organs most often involved [2]. The diagnosis
of amyloidosis is often delayed due to the vague nature of its clinical presentation and should
be considered in patients presenting with multisystem organ failure. The association between
amyloidosis and rheumatoid arthritis as well as multiple myeloma can also guide clinical de-
cision-making. A tissue biopsy is required for the diagnosis of AL amyloidosis.

Amyloidosis may affect the gastrointestinal system in isolation or present with multisys-
tem involvement. Deposition may occur throughout the gastrointestinal tract and liver, lead-
ing to clinical manifestations such as intestinal dysmotility, bleeding, pain, malabsorption, or
hepatic injury [3]. Ninety-eight percent of patients with diagnosed amyloidosis will have sub-
clinical gastrointestinal involvement [4]. Symptomatic involvement occurs in almost half of
patients with gastrointestinal amyloidosis, while 50-95% of those affected demonstrate ef-
fects of hepatic infiltration [5, 6]. Weight loss is the most common symptom (45%), followed
by gastrointestinal bleeding (36%) and heartburn (33%) [7]. The incidence of gastroparesis
in amyloidosis has not been formally reported, though a prior study suggested that 5% of af-
fected patients may experience such symptoms [8].

Gastrointestinal amyloidosis varies depending on the subtype of the disease [9]. AA amy-
loidosis affects the gastrointestinal tract in 60% of patients, while 1-8% of patients with AL
amyloidosis have gastrointestinal involvement [10, 11]. Gastrointestinal AL and AA amyloido-
sis present with differing clinical syndromes due to unique patterns of involvement. Mucosal
infiltration of AA amyloid protein may lead to diarrhea and malabsorption syndromes, while
muscularis mucosal deposition of AL amyloid often presents with constipation or pseudo-
obstruction. Additionally, of those patients with AL amyloidosis, 100% will have duodenal in-
volvement, while 70% will experience esophageal involvement [12]. Both AL and AA amyloi-
dosis have neuromuscular infiltration leading to impaired or disorganized intestinal contrac-
tility. Our patient’s presentation of gastroparesis in the setting of AL amyloidosis is consistent
with this pattern of AL amyloid deposition and pathology.

A clinical presentation suggestive of amyloidosis should be evaluated by serum and urine
electrophoresis and immunofixation. A definitive diagnosis depends on a biopsy of the af-
fected tissue; apple-green birefringence and red staining with Congo red are pathognomonic
findings [3]. The amyloid subtype and extent of involvement will direct the therapeutic regi-
men. Supportive measures remain the mainstay of therapy for the gastrointestinal symptoms
of this disease. Given our patient’s history of weight loss and cardiac arrest, the decision was
made to proceed with inpatient chemotherapy consisting of bortezomib and dexamethasone.

In conclusion, gastrointestinal and hepatic infiltration is common in systemic amyloido-
sis, and should be suspected in affected patients presenting with malabsorptive or obstructive
symptoms.
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Fig. 1. Gastric antral biopsy with Congo red staining demonstrating birefringent congophilic deposits on
the deep mucosal vessels. x200. Biopsy courtesy of Dr. Ilyssa Gordon, MD, PhD.
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