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Abstract

Background: Systemic immunoglobulin light-chain (AL) amyloidosis is an
uncommon plasma cell dyscrasia caused by deposition of misfolded monoclo-
nal light chains within tissues, resulting in progressive organ dysfunction. Alt-
hough cardiac and renal involvement are well recognized, clinically significant
gastrointestinal involvement is uncommon and frequently overlooked because
patients present with nonspecific symptoms that mimic more prevalent gas-
trointestinal disorders. Delayed diagnosis contributes to substantial morbidity
and mortality, particularly in patients with multiorgan disease. We report a case
of biopsy-confirmed systemic AL (lambda) amyloidosis involving the gastro-
intestinal tract, tongue, and myocardium that illustrates the critical role of
early tissue diagnosis and multidisciplinary management. Case Presentation:
We report a case of a 79-year-old Caucasian man with systemic AL (lambda)
amyloidosis involving the myocardium, tongue, and gastrointestinal tract. The
patient presented with progressive macroglossia, dysphagia, weight loss, and
diarrhea. Upper endoscopy revealed granular, friable mucosa in the gastric an-
trum. Biopsies demonstrated amyloid deposition confirmed by Congo red stain-
ing with apple-green birefringence under polarized light. Liquid Chromatog-
raphy-Tandem Mass Spectrometry (LC-MS/MS) verified AL (lambda) amyloi-
dosis, and bone marrow biopsy revealed 35% - 40% lambda-restricted plasma
cells, consistent with plasma cell myeloma. During hospitalization, the patient
experienced recurrent ventricular arrhythmias requiring advanced cardiac life
support and subsequent dual-chamber implantable cardioverter-defibrillator
implantation. He was treated with a cyclophosphamide, bortezomib, and dara-
tumumab (Dara-CyBorD) regimen, resulting in gradual improvement of gas-
trointestinal symptoms and stabilization of cardiac and hematologic parame-
ters. Despite therapy, the patient ultimately succumbed to complications of
advanced systemic AL amyloidosis. Conclusion: This case highlights the im-
portance of maintaining high clinical suspicion for gastrointestinal amyloido-
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sis in patients with unexplained gastrointestinal symptoms and systemic fea-
tures such as macroglossia or cardiac involvement. Tissue biopsy with Congo
red staining and LC-MS/MS analysis remains the diagnostic gold standard.
Early recognition, targeted plasma cell-directed therapy, and multidisciplinary
management are essential to improving outcomes in systemic AL amyloidosis
with gastrointestinal involvement.
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1. Introduction

Amyloidosis is a heterogeneous group of disorders characterized by extracellular
deposition of insoluble fibrillar proteins that disrupt normal tissue architecture
and organ function [1]. The classification of amyloidosis depends on the precur-
sor protein, with over 30 types identified [2]. Among these, AL (light-chain) am-
yloidosis is the most common systemic form in developed countries and arises
from clonal plasma cells producing misfolded immunoglobulin light chains [3].
These abnormal proteins circulate and deposit in multiple organs, leading to pro-
gressive dysfunction. Cardiac and renal involvement are the most frequent and
are key determinants of morbidity and mortality [4].

Gastrointestinal involvement in AL amyloidosis is less common, reported in
approximately 8% - 12% of patients, but can significantly affect quality of life and
clinical outcomes. Gastrointestinal manifestations are often nonspecific, includ-
ing diarrhea, malabsorption, weight loss, dysphagia, gastrointestinal bleeding, or
motility disturbances [5] [6]. These symptoms frequently overlap with common
gastrointestinal disorders, contributing to delayed diagnosis. Endoscopic findings
are variable and may include mucosal friability, edema, thickening, luminal nar-
rowing, or erosions [7]. Consequently, histologic evaluation through biopsy is es-
sential for diagnosis.

Tissue confirmation relies on Congo red staining demonstrating apple-green
birefringence under polarized light, while liquid chromatography tandem mass
spectrometry (LC-MS/MS) allows precise amyloid subtyping [8]. Accurate sub-
type identification is critical for distinguishing AL amyloidosis from AA or ATTR
amyloidosis, which have different prognoses and treatment strategies [9]. Early
diagnosis is particularly important given the availability of plasma cell-directed
therapies that can slow organ progression and improve survival.

Multiorgan involvement, particularly cardiac infiltration, is associated with a
poor prognosis. Cardiac amyloidosis may present with restrictive cardiomyopa-

thy, arrhythmias, or heart failure, significantly complicating management [10].
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Gastrointestinal involvement further increases morbidity through malnutrition,
diarrhea, and reduced tolerance to therapy. Therefore, early recognition and a mul-
tidisciplinary approach involving gastroenterology, hematology, cardiology, and

nutrition are essential to optimize outcomes.

2. Case Presentation

A 79-year-old Caucasian male with a history of atrial fibrillation and heart failure
with preserved ejection fraction presented with progressive macroglossia, dyspha-
gia, unintentional weight loss, and intermittent diarrhea over several months. On
presentation, he was hypotensive with a blood pressure of 84/56 mmHg, tachy-
cardic with a heart rate of 108 beats per minute, and oxygenating adequately on
room air with an oxygen saturation of 95%. His past medical history included hy-
pertension, chronic atrial fibrillation, and prior coronary angiography revealing
no obstructive coronary artery disease with a myocardial bridge in the mid-left
anterior descending artery. Home medications included apixaban, amiodarone,
and metoprolol.

Initial cardiac evaluation included right and left heart catheterization, which
demonstrated elevated left ventricular end-diastolic pressure of 20 mmHg and no
obstructive coronary disease. Transthoracic and transesophageal echocardiog-
raphy revealed a left ventricular ejection fraction of 45% - 50%, concentric left
ventricular wall thickening, mild diffuse hypokinesis, abnormal myocardial tex-
ture suggestive of infiltrative disease, left atrial dilation, and mild mitral and aortic
regurgitation. Cardiac magnetic resonance imaging demonstrated an ejection
fraction of 64% with abnormal myocardial nulling consistent with an infiltrative
pattern and mild pulmonary edema. A technetium-99m pyrophosphate scan was
negative for transthyretin amyloidosis. The lower ejection fraction measured by
echocardiography likely reflected technical limitations and altered loading condi-
tions during acute illness, whereas cardiac MRI provides a more accurate volu-
metric assessment and is considered the reference standard for ventricular ejec-
tion fraction.

Laboratory evaluation demonstrated hypercalcemia with a calcium level of 11.3
mg/dL. Cardiac biomarkers were elevated, with brain natriuretic peptide ranging
from 319 to 525 pg/mL and high-sensitivity troponin between 70 and 86 ng/L.
Electrolytes showed potassium levels ranging from 2.7 to 4.4 mmol/L, and a com-
plete blood count revealed mild anemia with hemoglobin of 10.9 g/dL. Coagula-
tion studies demonstrated a slightly prolonged prothrombin time and elevated
INR. Bone marrow biopsy demonstrated 35% - 40% lambda-restricted plasma
cells with hypercalcemia, anemia, and multiple lytic bone lesions on imaging, ful-
filling International Myeloma Working Group diagnostic criteria for plasma cell
myeloma rather than plasma cell dyscrasia alone. Flow cytometry confirmed a
clonal plasma cell population expressing CD38 and CD138, with negative expres-
sion of CD19 and positive expression of CD56. Fluorescence in situ hybridization

revealed gains of chromosomes 9 and 15 and loss of 16q. Congo red staining of
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the bone marrow demonstrated one non-diagnostic focus.

Given the presence of macroglossia, an oral tongue biopsy was performed,
demonstrating Congo red positive amyloid deposits with apple-green birefrin-
gence under polarized light. Mass spectrometry confirmed AL (lambda) amyloi-
dosis. Gastrointestinal evaluation included esophagogastroduodenoscopy, which
revealed normal duodenal mucosa, amyloid deposition in the gastric antrum, mu-
cosal edema in the gastric body without evidence of Helicobacter pylori infection,
and intestinal metaplasia of the distal esophagus consistent with Barrett’s esoph-
agus, as demonstrated in Figure 1. Histopathology confirmed amyloid deposition

in the gastric antrum, with Congo red positivity and apple-green birefringence.

Diffuse friable, erythematous mucosa with Polypoid protrusions and/or thickened folds
areas of granularity and mucosal edema. may be observed due to amyloid infiltration.

Tissue sections stained with Congo red

demonstrate extracellular deposition of Congo red-stained deposits exhibit apple-green
amorphous, eosinophilic material within the birefringence, which is pathognomonic for
lami.na propria, submucosa, and vessel walls amyloid deposition

Figure 1. Upper endoscopy demonstrating granular, friable mucosa in the gastric antrum.
Targeted biopsies confirmed AL (lambda) amyloid deposition.

During hospitalization, the patient developed gastric pneumatosis noted on a
PET scan, necessitating brief intensive care unit admission. He experienced recur-
rent ventricular arrhythmias, including pulseless ventricular tachycardia and ven-
tricular fibrillation, requiring advanced cardiac life support and multiple defibril-
lations. After stabilization, a dual-chamber implantable cardioverter-defibrillator
was implanted for secondary prevention of cardiac arrhythmias. Electrolyte man-
agement, rate control, and close monitoring were emphasized throughout his
care.

Systemic chemotherapy was initiated with a regimen of cyclophosphamide,

bortezomib, and daratumumab. The patient tolerated the therapy well and demon-
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strated gradual improvement in oral intake, gastrointestinal function, and clinical
stability. Nutritional support was provided via Dobbhoff tube feeds during peri-
ods of oral intolerance. Over the subsequent hospital course, he demonstrated de-
creased tongue swelling, improved bowel movements, and stable hematologic pa-
rameters. Due to complications of advanced systemic AL amyloidosis, the patient

unfortunately passed away.

3. Investigations

Serial echocardiography revealed persistent left ventricular wall thickening and
diffuse hypokinesis, with left atrial dilation and moderate mitral thickening. Right
ventricular systolic pressures were mildly elevated. Electrocardiography showed
low-voltage QRS complexes, accelerated junctional rhythm, and frequent prema-
ture ventricular complexes. Cardiac magnetic resonance imaging confirmed the
presence of an infiltrative myocardial pattern with abnormal nulling, supporting
the diagnosis of cardiac amyloidosis. Computed tomography imaging of the chest,
abdomen, and pelvis demonstrated gastric wall thickening and narrowing, sig-
moid colonic wall thickening, multiple lytic lesions of the bones, and small bilat-
eral pleural effusions. PET imaging incidentally identified gastric pneumatosis,
which was resolved with supportive care.

Histopathologic evaluation of the tongue and gastric biopsies confirmed AL
(lambda) amyloid deposition. Congo red staining demonstrated apple-green bi-
refringence, and LC-MS/MS confirmed the amyloid subtype. Bone marrow eval-
uation revealed clonal plasma cells consistent with multiple myeloma, confirming

the underlying hematologic disorder responsible for AL amyloidosis.

4. Management

The patient was initiated on systemic chemotherapy with cyclophosphamide,
bortezomib, and daratumumab. Dexamethasone was administered intravenously
in pulsed doses as part of the regimen. Dexamethasone was administered from
initiation of therapy as part of the Dara-CyBorD regimen. Following approximately
2 cycles administered over 8 weeks, the patient experienced improved oral intake,
decreased diarrhea, reduced tongue swelling, and improved nutritional status.
Supportive care included nutritional support with enteral tube feeding during pe-
riods of poor oral intake, correction of electrolytes, and careful cardiac monitor-
ing. The dual-chamber implantable cardioverter-defibrillator protected against
recurrent life-threatening arrhythmias. The patient’s gastrointestinal symptoms
gradually improved, and oral intake was re-established. Hematologic parameters
remained stable, and the patient continued outpatient chemotherapy with close
follow-up from hematology, cardiology, and gastroenterology teams. During the
injtial weeks of treatment, hemoglobin remained stable, no further malignant ven-
tricular arrhythmias occurred following ICD implantation, and gastrointestinal
symptoms improved sufficiently to resume oral intake. Despite this early clinical

stabilization, progressive multiorgan AL amyloidosis ultimately resulted in death.
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5. Discussion

Gastrointestinal (GI) involvement in systemic AL amyloidosis is relatively un-
common but clinically significant. GI manifestations can vary widely depending
on the site and extent of amyloid deposition. Patients may present with nonspe-
cific symptoms such as diarrhea, constipation, weight loss, early satiety, malabsorp-
tion, or gastrointestinal bleeding. In our patient, the presenting features included
progressive macroglossia, dysphagia, weight loss, and diarrhea, which are classic
but nonspecific [11]. This variability in presentation frequently delays diagnosis,
highlighting the need for heightened clinical suspicion in patients with systemic
features suggestive of amyloidosis, such as cardiac involvement or unexplained
neuropathy.

Endoscopic evaluation plays a central role in diagnosing gastrointestinal amy-
loidosis. Findings are often subtle, including mucosal friability, thickening, edema,
and luminal narrowing, which may mimic other conditions such as gastritis, in-
flammatory bowel disease, or neoplasia. In our case, esophagogastroduodenoscopy
revealed mucosal edema in the gastric body and amyloid deposition in the gastric
antrum, confirmed by Congo red staining [12]. These findings emphasize that en-
doscopic biopsies are essential for definitive diagnosis, even when mucosal changes
appear minor. The use of Congo red staining and polarized light to identify apple-
green birefringence remains the gold standard for confirming amyloid deposits,
and mass spectrometry allows precise subtyping, which is critical for directing
therapy.

Histologically, gastrointestinal amyloid deposition predominantly affects the
submucosa and vasculature, leading to a spectrum of complications. These can
include impaired motility, mucosal fragility with bleeding, and nutrient malab-
sorption due to mucosal atrophy. Vascular deposition may increase the risk of
ischemia or perforation, as occasionally observed with pneumatosis intestinalis.
In our patient, gastric pneumatosis was incidentally identified on PET imaging,
which was resolved with supportive care [13]. Such complications underscore the
need for careful monitoring and supportive interventions, including nutritional
support, correction of electrolyte imbalances, and cautious fluid management.

Systemic AL amyloidosis is almost invariably associated with an underlying
plasma cell dyscrasia. In our patient, bone marrow biopsy revealed 35% - 40%
lambda-restricted plasma cells, consistent with multiple myeloma. The presence
of multiorgan involvement, including the heart, tongue, and GI tract, reflects the
aggressive nature of the disease. Cardiac infiltration is particularly prognostic, as
it increases the risk of arrhythmias and heart failure [14]. In this case, recurrent
ventricular arrhythmias necessitated implantable cardioverter-defibrillator place-
ment, highlighting the importance of comprehensive multidisciplinary care in pa-
tients with systemic AL amyloidosis.

Therapeutically, management of GI amyloidosis relies on addressing the un-
derlying plasma cell clone while providing symptomatic care for gastrointestinal

dysfunction. Regimens such as cyclophosphamide, bortezomib, and daratumumab
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have demonstrated efficacy in reducing amyloidogenic light chain production, al-
lowing stabilization or regression of organ involvement [15]. Supportive care for
gastrointestinal symptoms is critical, including enteral nutrition during periods of
poor oral intake, monitoring for bleeding, and management of diarrhea or consti-
pation. In our patient, enteral feeding via a Dobbhoff tube was necessary due to
dysphagia and oral mucositis, demonstrating the importance of individualized
nutritional strategies.

Prognosis in gastrointestinal AL amyloidosis is largely influenced by the extent
of systemic involvement, particularly cardiac infiltration. Early recognition and
tissue diagnosis are essential to allow prompt initiation of therapy, which can im-
prove both organ function and overall survival. Our case illustrates the complexity
of managing gastrointestinal amyloidosis in the context of systemic disease, in-
cluding life-threatening cardiac complications [16]. Multidisciplinary collabora-
tion among gastroenterology, hematology, cardiology, and critical care teams is
vital to optimize outcomes. Clinicians should maintain a high index of suspicion
for GI involvement in patients with systemic AL amyloidosis presenting with un-

explained gastrointestinal symptoms.

6. Conclusions

Gastrointestinal involvement in AL (lambda) amyloidosis is a rare but clinically
significant manifestation of systemic amyloidosis. This case demonstrates that GI
symptoms, such as diarrhea, dysphagia, weight loss, and early satiety, may be the
initial presentation and can be subtle or nonspecific. Early recognition is challeng-
ing but essential, as delayed diagnosis can result in progressive organ dysfunction
and complications including nutritional deficiencies, gastrointestinal bleeding,
and impaired quality of life. Clinicians should maintain a high index of suspicion
in patients presenting with unexplained gastrointestinal symptoms alongside sys-
temic features suggestive of amyloidosis, such as macroglossia or cardiac abnor-
malities.

Endoscopic evaluation with targeted biopsy remains the cornerstone of diag-
nosis. In our patient, Congo red staining with apple-green birefringence and LC-
MS/MS confirmed AL (lambda) amyloidosis in the gastric mucosa. Histopatho-
logic confirmation not only establishes the diagnosis but also guides treatment
decisions, including the initiation of plasma cell-directed therapy. This highlights
the importance of a multidisciplinary approach involving gastroenterology, he-
matology, and pathology in the timely diagnosis of gastrointestinal amyloidosis.
Early initiation of plasma cell-directed therapy, such as daratumumab-based Cy-
BorD regimens, combined with comprehensive supportive care, including nutri-
tional optimization, electrolyte correction, cardiac surveillance, and multidiscipli-
nary collaboration among gastroenterology, hematology, cardiology, pathology,
and nutrition specialists, may improve symptom control, preserve organ function,
and prolong survival. Nevertheless, as illustrated by this patient, advanced cardiac

involvement remains a major determinant of prognosis despite modern therapeu-
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tic advances.

Management of gastrointestinal AL amyloidosis requires both targeted sys-
temic therapy and comprehensive supportive care. Chemotherapy regimens such
as cyclophosphamide, bortezomib, and daratumumab are effective in suppressing
the underlying plasma cell clone and limiting further amyloid deposition. Sup-
portive measures, including enteral nutrition, electrolyte management, and mon-
itoring for complications such as gastrointestinal perforation or bleeding, are crit-
ical to optimize patient outcomes. In cases with concurrent cardiac involvement,
vigilant cardiac monitoring and prophylactic measures, including implantable
cardioverter-defibrillator placement, are often necessary.

Finally, this case underscores the importance of an integrated, multidisciplinary
approach in managing systemic AL amyloidosis with gastrointestinal involve-
ment. Early tissue diagnosis, aggressive treatment of the underlying plasma cell dis-
order, and vigilant supportive care can improve functional outcomes and overall
survival, even in elderly patients with multiorgan disease. Gastrointestinal mani-
festations, while often overshadowed by cardiac or renal involvement, should not
be underestimated, as timely intervention can significantly enhance patient qual-
ity of life and prevent life-threatening complications. Increased awareness of this
rare entity among gastroenterologists and general clinicians may facilitate earlier
diagnosis, expedite appropriate therapy, reduce diagnostic delays, and ultimately

improve outcomes in patients with systemic AL amyloidosis.
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