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Systemic Amyloid Light-Chain Amyloidosis 
Associated With Multiple Myeloma in a Young 
Adult With Multisystem Complications: Ischemic 
Stroke, Bilateral Scleromalacia Perforans, 
and Intestinal Perforation

	 ABDEF  1,2	 Angelica Mandujano 
	 DEF  1	 Mario Mandujano 
	 DEF  3	 Melissa Golubov 
	 BDEF  2	 Carlos Alberto Reyes-Gómez 

	 Corresponding Author:	 Angelica Mandujano, Calzada del Hueso 1100, Coapa, Villa Quietud, Coyoacán, 04960, México City, México 
Phone: +525520825127, e-mail: amandujano@correo.xoc.uam.mx

	 Financial support: 	 None declared
	 Conflict of interest:	 None declared

	 Patient:	 Male, 41-year-old
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	 Background:	 Amyloid light-chain amyloidosis is the most common form of systemic amyloidosis; however, it remains a rare 

disease. It is most often associated with non-malignant plasma cell dyscrasias but may also occur with multi-
ple myeloma. Both conditions predominantly affect older adults. We report an unusual case of amyloid light-
chain amyloidosis associated with multiple myeloma in a middle-aged adult, to highlight the diagnostic chal-
lenge posed by delayed recognition followed by severe multisystem complications.

	 Case Report:	 A 41-year-old man presented with a 4-year history of constitutional symptoms, inflammatory arthralgias, bilat-
eral carpal tunnel syndrome, nephrotic-range proteinuria, and progressive multisystem involvement. Initial im-
munologic and infectious investigations were negative. Systemic amyloidosis was suspected, but the patient 
was lost to follow-up. Reassessment demonstrated monoclonal lambda free light chains and multiple charac-
teristic echocardiographic findings suggestive of cardiac amyloidosis. Before hematologic evaluation was com-
pleted, he developed an acute ischemic stroke followed by cardiac arrest. During hospitalization, he developed 
bilateral scleromalacia perforans and, days later, upper gastrointestinal perforation complicated by septic shock, 
leading to death. Congo red-positive minor salivary gland biopsy findings, together with bone marrow biopsy 
demonstrating lambda-restricted plasma cell infiltration, monoclonal protein studies, and multiple osteolytic le-
sions, established the diagnosis of systemic amyloid light-chain amyloidosis associated with multiple myeloma.

	 Conclusions:	 This case highlights the importance of considering amyloid light-chain amyloidosis and plasma cell disorders 
in middle-aged adults with nephrotic-range proteinuria and multisystem infiltrative features despite an atypi-
cal age at presentation. Although a single case cannot establish causality, delayed recognition may be followed 
by severe, potentially life-threatening complications in advanced multisystem disease.
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Introduction

Amyloidosis is a group of disorders characterized by extracel-
lular deposition of amyloid fibrils in organs [1]. Forty-two pre-
cursor amyloidogenic human proteins have been identified [2]. 
Amyloid light-chain (AL) amyloidosis is characterized by deposi-
tion of fibril-forming monoclonal kappa or lambda light chains 
in tissues, leading to progressive organ dysfunction. AL amy-
loidosis is most commonly associated with clonal plasma cell 
dyscrasias but may also occur in patients with multiple my-
eloma (MM). Although virtually any organ can be involved, the 
heart and kidneys are most frequently affected [1,3]. A global 
systematic review estimated a prevalence of approximately 50 
cases per million and an incidence of 10 cases per million per-
son-years [3]. Despite advances in diagnosis and treatment, 
prognosis remains poor, particularly in patients with cardiac 
amyloidosis (CA) and multiorgan involvement [4,5].

AL amyloidosis and MM predominantly affect older adults. 
The mean age at diagnosis of AL amyloidosis is approximate-
ly 60 years, while MM has a median age at diagnosis of 69 
years; only 2.6% of cases occur between 35 and 44 years of 
age [4,6,7]. The reported prevalence of clinically overt AL am-
yloidosis among patients with MM ranges from 7% to 15%, 
while Congo red-positive amyloid deposits without clinically 
apparent amyloidosis have been reported in approximately a 
third of patients undergoing fat pad biopsy [6,8,9]. Together, 
these epidemiologic observations provide the context for the 
unusual presentation described in this report.

The present case illustrates the diagnostic challenge of sys-
temic AL amyloidosis associated with MM in a middle-aged 
adult, with initially nonspecific manifestations contributing to 

delayed recognition. It also highlights an unusual constella-
tion of severe complications, including ischemic stroke, bilat-
eral scleromalacia perforans, and upper gastrointestinal per-
foration. We report this case to emphasize that AL amyloidosis 
associated with MM should remain in the differential diagno-
sis of patients presenting with nephrotic-range proteinuria 
and multisystem infiltrative features, even in those outside 
the typical age range, as earlier recognition may allow con-
sideration of disease-directed therapy before advanced organ 
dysfunction develops.

Case Report

A 41-year-old Hispanic man with hoarseness was evaluated 
by an otorhinolaryngologist. Laryngoscopy was not feasible 
because of tongue and hypopharyngeal enlargement. He was 
subsequently referred to an oral pathologist because of oral 
burning, xerostomia, and recurrent oral ulcers. A minor sali-
vary gland (lip) biopsy was performed (Figure 1). He was also 
referred to a rheumatologist, given the systemic and musculo-
skeletal manifestations. The patient was first assessed at the 
Rheumatology Service in early October. His past medical his-
tory included smoking, alcohol consumption, recreational drug 
use, and a history of 10 unprotected sexual contacts. He had 
undergone surgery for bilateral carpal tunnel syndrome. During 
the preceding 4 years, he had experienced inflammatory low-
er back and heel pain, as well as large joint inflammatory ar-
thralgia (shoulders and hips) accompanied by prolonged morn-
ing stiffness. Over the following year, his disease progressed 
from predominantly musculoskeletal symptoms to multisys-
tem involvement. These included progressive edema evolv-
ing to anasarca, constitutional symptoms (malaise, severe 

Figure 1. �Lower lip minor salivary gland biopsy. (A) Amorphous eosinophilic material with periductal and periacinar distribution is 
present in the minor salivary glands on hematoxylin and eosin staining (H&E, 100 ×). (B) Congo red staining demonstrates 
amyloid deposits (100 ×).
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fatigue, weakness, anorexia, and a 4-6 kg weight loss), exer-
tional dyspnea, persistent oral manifestations (dysphagia), and 
gastrointestinal symptoms including abdominal bloating, se-
vere constipation, and hemorrhoids. Physical examination re-
vealed mild pitting edema, inflammatory low back pain, and 
shoulder and hip arthralgia with no clinical evidence of syno-
vitis nor enthesitis.

At this initial rheumatologic evaluation, the patient presented 
with laboratory results obtained in August, including a com-
plete blood count, blood chemistry panel, and C-reactive pro-
tein (CRP), all of which were within normal limits. Initially, an 

autoimmune connective tissue disease, particularly systemic 
lupus erythematosus, was suspected based on the patient´s 
prolonged clinical course, systemic manifestations, and epide-
miological factors. Other diagnostic considerations included 
systemic vasculitis, spondyloarthritis, and human immunode-
ficiency virus (HIV) infection. However, laboratory test results 
were not consistent with these diagnoses. The initial diagnos-
tic workup is summarized in Table 1.

Amyloidosis was also considered as a possible diagno-
sis, prompting further diagnostic evaluation and referral 
to Nephrology. However, the patient was lost to follow-up. 

Category Parameters Result Comments

Complete blood cell 
count

White blood cells 5.5 × 109/L Normal

Hemoglobin 14.1 g/dL Normal

Platelet count 270 × 109/L Normal

Serum chemistry Glucose 95 mg/dL Normal

Blood urea nitrogen 25 mg/dL Normal

Creatinine 2.2 mg/dL Elevated

Albumin 3.9 g/dL Normal

Serum electrolytes Sodium 138 mEq/L Normal

Potassium 4.4 mEq/L Normal

Calcium 9.7 mg/dL Normal

Urinalysis Spot urine protein/creatinine 
ratio

5740 mg/g Elevated (nephrotic range)

Urinary sediment 3+ proteins, 2+ hemoglobin, 
absent casts, 3-10 
erythrocytes/field

Abnormal

Urine culture Negative

Serum immunoglobulins IgG 4.67 g/L Low

IgA < 0.268 g/L Low

IgM < 0.192 g/L Low

Complement C3 130 mg/dL Normal

C4 49 mg/dL Normal

Autoantibodies ANA 1: 160 Cytoplasmatic pattern

dsDNA, ANCA, RF, ACPA, 
HLA-B27, HIV

Negative

Acute phase reactants C-reactive protein 6.77 mg/L Elevated

Thyroid and liver function 
tests

Normal

Table 1. �Laboratory investigations performed during the diagnostic workup. Results are presented according to the initial clinical 
suspicion and the main differential diagnoses.

ANA, antinuclear antibody; dsDNA, double-stranded DNA; ANCA, anti-neutrophil cytoplasmic antibodies; RF, rheumatoid factor; 
ACPA, anti-citrullinated protein antibodies; HLA, human leukocyte antigen; HIV, Human Immunodeficiency Virus.
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Three months later, the patient returned to follow-up due to 
worsening of his general condition, with an increase in con-
stitutional, musculoskeletal, and gastrointestinal symptoms. 
Upon resuming follow-up, laboratory tests showed a mono-
clonal spike in serum protein electrophoresis. Serum immu-
nofixation identified monoclonal lambda light chains, and a 
24-hour urine immunofixation demonstrated presence of to-
tal and free monoclonal lambda light chains. Serum free light 
chain analysis showed a kappa chain level of 11.8 mg/L and 
a lambda chain level of 4850 mg/L, yielding a free light chain 
ratio (involved/uninvolved) of 411. Transthoracic echocardiog-
raphy demonstrated concentric left ventricular wall thicken-
ing (interventricular septum 14 mm; posterior wall 12 mm), 
preserved left ventricular ejection fraction, grade II diastol-
ic dysfunction with elevated filling pressures (E/e’ ratio 24), 

thickening of the atrioventricular and semilunar valves, bi-
atrial dilatation, and impaired right ventricular systolic func-
tion (TAPSE 10 mm). Speckle-tracking echocardiography re-
vealed markedly reduced global longitudinal strain (-11.7%) 
with relative apical sparing. Altogether, these findings were 
highly suggestive of CA. He was referred to Hematology for a 
bone marrow biopsy.

Before the hematology evaluation could be completed, he 
was admitted to the emergency department, following acute 
neurological deterioration. Family members reported that he 
had fallen out of bed at dawn, sustaining a mild contusion on 
the left frontal region without loss of consciousness. He re-
turned to bed but was found the next morning disoriented, 
with generalized weakness and difficulty staying upright. On 

Figure 2. �(A, B) Axial diffusion-weighted magnetic resonance imaging of the brain demonstrates a hyperintense area consistent with 
restricted diffusion, with corresponding low signal on the apparent diffusion coefficient map, indicating an acute infarct in 
the territory of the left middle cerebral artery (ASPECTS 3/10). (C) T2-weighted fluid-attenuated inversion recovery (FLAIR) 
images show cortico-subcortical hyperintensity involving the left temporoparietal and insular regions, with an associated 
calvarial lytic lesion. (D) Axial 3D time-of-flight (TOF) magnetic resonance angiography demonstrates loss of flow-related 
signal in the M1 segment of the left middle cerebral artery (white arrows). (E, F) Coronal TOF images demonstrate loss of 
flow-related signal in the left internal carotid artery on maximum intensity projection images, consistent with occlusion of 
the left internal carotid artery (red arrows), with an abrupt cutoff of the left middle cerebral artery at the M1 segment (white 
arrows).
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admission, the Glasgow Coma Scale score was 14/15 (E: 4, V: 
4, M: 6). The patient was cooperative and able to obey sim-
ple commands but experienced mild somnolence, disorienta-
tion, and generalized weakness, without focal neurological 
deficits or external signs of trauma. The most relevant labo-
ratory findings were a creatinine level of 1.29 mg/dL, sodium 
of 128 mmol/L, N-terminal pro-B-type natriuretic peptide (NT-
proBNP) of 3579 pg/mL, and troponin I of 0.5 ng/mL. He was 
started on hypertonic saline for moderate hyponatremia and 
was admitted for further evaluation of suspected AL amyloi-
dosis. Within 24 hours, he developed right upper limb mono-
plegia, right lower limb paresis, and mild left oral commissure 
deviation. Brain magnetic resonance imaging (MRI) document-
ed an acute ischemic stroke in the left middle cerebral artery 
associated with left internal carotid artery occlusion, sugges-
tive of artery-to-artery embolism (Figure 2). The neurological 
deficits progressed to right hemiplegia and aphasia, requiring 

admission to the intensive care unit. Cardiology confirmed CA 
based on elevated cardiac biomarkers and echocardiograph-
ic findings (Figure 3). Based on the initial NT-proBNP, cardi-
ac troponin I, and difference in free light chain (dFLC) values, 
the patient fulfilled Revised Mayo 2012 stage IIIa criteria [10].

Therapeutic anticoagulation with enoxaparin was initiated af-
ter multidisciplinary evaluation because of the patient’s high 
thromboembolic risk. At the time anticoagulation was start-
ed, there was no clinical evidence of bleeding diathesis, spon-
taneous mucocutaneous bleeding or the characteristic perior-
bital purpura described in AL amyloidosis. Anticoagulation was 
well tolerated. Two days later, neurological and respiratory sta-
tus worsened, requiring orotracheal intubation and mechani-
cal ventilation. He developed hemodynamic decompensation 
and pulseless electrical activity that required advanced resus-
citation, with favorable response.

Figure 3. �Transthoracic echocardiographic findings. (A) Two-dimensional echocardiography demonstrates biventricular hypertrophy, a 
granular sparkling appearance of the myocardium, and thickening of the cardiac valves. (B) Apical 4-chamber view reveals 
biatrial enlargement. (C) Left parasternal long-axis view shows concentric left ventricular hypertrophy with a sparkling 
appearance of the myocardium. (D) Pulsed wave Doppler assessment of mitral inflow demonstrates a pseudonormal 
transmitral filling pattern consistent with grade II left ventricular diastolic dysfunction. Left ventricular ejection fraction was 
preserved.
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Computed tomography (CT) angiography and carotid ultra-
sound were performed (Figure 4). A bone marrow biopsy was 
also obtained (Figure 5). Although renal biopsy was consid-
ered during the nephrological evaluation, it was not ultimate-
ly performed because diagnostic tissue had already been ob-
tained from the minor salivary gland and bone marrow, and 
additional renal tissue was unlikely to alter subsequent pa-
tient management. Formal renal staging was not applied be-
cause the available 24-hour urine collection was obtained after 
substantial deterioration in renal function and was considered 
unlikely to accurately reflect the severity of renal involvement 
at presentation. Five days after admission, the patient devel-
oped a scleral lesion. Ophthalmologic evaluation was consis-
tent with bilateral scleromalacia perforans, a non-inflamma-
tory form of necrotizing scleritis (Figure 6). Given the severity 

of ocular involvement and the risk of progressive scleral de-
struction, corticosteroid therapy was initiated with intravenous 
methylprednisolone pulses (1 g daily for 3 consecutive days), 
followed by oral prednisone (50 mg/day) [11,12]. Alternative 
causes were investigated. Venereal Disease Research Laboratory 
testing, HIV serology, and GeneXpert Mycobacterium tubercu-
losis (MTB) testing were negative. Repeated antinuclear anti-
bodies (ANA), anti-neutrophil cytoplasmic antibodies (ANCA), 
anti-myeloperoxidase (anti-MPO), and anti-proteinase 3 (an-
ti-PR3) antibodies were also negative. Rheumatoid factor and 
anti-citrullinated protein antibodies (ACPA) had been previous-
ly negative. Together, these findings supported the clinical di-
agnosis of bilateral scleromalacia perforans in the setting of 
systemic AL amyloidosis.

Figure 4. �Neurovascular imaging findings. (A-C) Axial computed tomography (CT) images demonstrate findings consistent with acute 
ischemic stroke in the territory of the left middle cerebral artery. Cerebral edema with effacement of cortical sulci and 
fissures is observed at the left temporoparietal and insular regions, accompanied by cortical and subcortical hypodensity and 
loss of gray-white matter differentiation. (A) Hypodensity involving the left basal ganglia and posterior limb of the internal 
capsule is also observed (white asterisk). (B) CT angiography demonstrates occlusion of the M1 segment of the left middle 
cerebral artery (white arrow, axial view). (C) Coronal angiographic reconstruction demonstrates partial recanalization with 
residual narrowing of the M2 segment (red arrow) and increased cortical vascularity. (D) B-mode ultrasound demonstrates an 
intraluminal echogenic image at the left carotid bulb suggestive of thrombus. (E) Color Doppler demonstrates no detectable 
color flow signal within the left internal carotid artery. Spectral Doppler of the ipsilateral common carotid artery, obtained 
proximal to the occlusion, demonstrates a high-resistance waveform with absent diastolic flow.

A

D E

B C

Mandujano A. et al: 
Myeloma and AL amyloidosis

© Am J Case Rep, 2026; 27: e953906

6 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

A
P
P
R

O
V

E
D

 G
A

L
L
E
Y
 P

R
O

O
F



Ten days after admission, he developed abdominal disten-
sion, fever, and peritoneal signs. An abdominal ultrasound 
demonstrated portal vein gas. Subsequent CT confirmed this 
finding (Figure 7) and demonstrated osteolytic bone lesions. 
Emergency surgical evaluation was performed; however, surgi-
cal intervention was considered prohibitively high risk because 
of advanced multisystem disease, severe cardiac involvement, 
recent ischemic stroke, previous cardiac arrest, hemodynam-
ic instability, and evolving septic shock. After discussion of 
risks and prognosis, the family declined surgical intervention. 
Despite conservative medical treatment including supportive 
care, broad-spectrum antibiotics, and vasopressors, the patient 
developed refractory hypotension and progressive bradycardia. 
He ultimately died from septic shock 13 days after admission.

The diagnosis of systemic AL (l) amyloidosis was estab-
lished through the integration of histopathologic, hematologic, 

laboratory, and clinical findings. Amyloid deposition was con-
firmed by Congo red staining of a minor salivary gland biopsy. 
Bone marrow biopsy demonstrated 70% infiltration of mature 
neoplastic plasma cells expressing CD138 (3+) and MUM1/IRF4 
(3+), with immunohistochemical evidence of l light-chain re-
striction, confirming a monoclonal l-producing plasma cell pop-
ulation. Serum protein electrophoresis, serum immunofixation, 
and 24-hour urine immunofixation identified a monoclonal pro-
tein, while serum free light chain analysis revealed markedly 
elevated l free light chains with an involved/uninvolved free 
light chain ratio (l/k) of 411. The diagnosis of symptomatic MM 
was further supported by multiple osteolytic lesions involving 
the skull, spine, and sacrum. The patient also had nephrotic-
range proteinuria, CA, and findings suggestive of gastrointes-
tinal involvement, all consistent with systemic AL amyloido-
sis. Although direct amyloid typing by laser microdissection 
and mass spectrometry was not available, the combination of 

Figure 5. �Bone marrow biopsy demonstrates a hypocellular marrow (overall cellularity 25%) with interstitial and diffuse infiltration 
of plasma cells, consistent with multiple myeloma with lambda light-chain restriction. (A) Mature plasma cells account 
for 70% of total cellularity, without evidence of myelofibrosis. (B) The interstitium shows myxoid stromal changes. 
Immunohistochemical staining (C) demonstrates strong CD138 positivity (3+) and MUM1 positivity (3+) in neoplastic plasma 
cells, with absence of kappa expression and strong lambda light-chain positivity (3+), demonstrating lambda light-chain 
restriction (D).
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Congo red-positive tissue deposits, a l-restricted plasma cell 
neoplasm with marked monoclonal l light-chain production, 
and typical multisystem organ involvement supported the di-
agnosis of systemic AL (l) amyloidosis. Figure 8 presents a 
timeline summarizing the most relevant features of the case.

Discussion

To contextualize the diagnostic warning message of this case, 
we review available literature on each of the 3 complications 
that followed diagnostic delay in our patient. Few case reports 
have described ischemic stroke in the setting of AL amyloido-
sis [13-15]. Zubkov et al conducted a retrospective study of 40 
patients with amyloidosis and stroke. In their cohort, 37 cases 
were associated with AL amyloidosis, and 35% of patients had 
atrial fibrillation. The majority had an ischemic hemispheric 
stroke, and at least half involved a large artery [16]. Another 
study evaluated 15 patients with AL amyloidosis who were 
not receiving anticoagulation and were being considered for 
stem cell transplantation. Nine patients had arterial thrombo-
embolic events: 3 had ischemic stroke, 2 had transient isch-
emic attacks, and 4 had other manifestations including periph-
eral arterial emboli and ocular and mesenteric ischemia. Out 
of these 9 patients, 7 had other associated risk factors [15].

Stroke has been reported to be particularly linked to arterial 
embolic events in patients with CA [13,14,16]. In a report of 

54 autopsies, approximately 25% of patients had intracardiac 
thrombi [17]. In another study of 114 postmortem cases and 
4 explanted hearts from patients with CA, thrombi were con-
firmed in 33% of specimens [18]. Feng et al identified intracardi-
ac thrombi in 35% of patients with AL amyloidosis and CA [19]. 
Despite the high prevalence of intracardiac thrombi, published 
reports of ischemic stroke remain limited. Transthoracic echo-
cardiography did not reveal intracardiac thrombi in our patient. 
However, this technique has been shown to have low sensitiv-
ity for detecting such thrombi in CA [14,19]. In our case, he-
modynamic instability precluded transesophageal echocar-
diography. Brain MRI demonstrated an acute ischemic stroke 
in the middle cerebral artery with left internal carotid artery 
occlusion. Although these imaging findings suggested an ar-
tery-to-artery embolic mechanism, they did not establish the 
underlying thromboembolic source.

Interestingly, Zubkov et al reported carotid stenosis in only 3 
patients with amyloidosis; 2 also had significant CA and recur-
rent ischemic stroke, leading the authors to favor a cardioem-
bolic rather than a carotid mechanism [16]. Likewise, in our 
patient, advanced CA together with left internal carotid artery 
occlusion raised the possibility of both artery-to-artery embo-
lism and cardioembolism, although the latter could not be ex-
cluded because transesophageal echocardiography was not 
feasible [19]. Therapeutic anticoagulation was therefore start-
ed based on careful assessment of thromboembolic and hemor-
rhagic risk. This decision also considered the recognized bleeding 

Figure 6. �Bilateral scleral involvement and therapeutic response. A 10 × 3 mm area of scleral thinning extending to the inferior nasal 
portion of the sclerocorneal limbus of the left eye was observed. Twenty-four hours later, a similar lesion developed in the 
right eye. Panel A shows bilateral scleral lesions before treatment; Panel B demonstrates the lesions during therapy. Panel 
C shows marked clinical improvement with resolution of the visible scleral lesions in both eyes after completion of the third 
intravenous methylprednisolone pulse.
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Figure 7. �Abdominal computed tomography (CT) findings. Coronal CT images (A-C) demonstrate gastric pneumatosis (white 
arrowheads) in A and C, hepatic portal venous gas involving the portal vein and its left branch (red arrow) in B, and 
periesophageal gas consistent with pneumomediastinum (white arrows) in C. Axial CT images (D-F) demonstrate 
pneumomediastinum (white arrow) in D, gastric pneumatosis (white arrowheads) in E and F, hepatic portal venous gas 
involving the portal vein and its left branch (red arrow) in E, and periesophageal gas extending below the diaphragm into the 
upper abdomen (white arrow) in F.
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tendency associated with AL amyloidosis due to vascular am-
yloid deposition and coagulation abnormalities [20]. Although 
antiplatelet therapy is generally recommended for secondary 
prevention of non-cardioembolic ischemic stroke [21], our pa-
tient’s overall clinical context, including advanced CA, nephrot-
ic-range proteinuria, plasma cell dyscrasia, left internal carot-
id artery occlusion, and the inability to exclude an intracardiac 
thrombus, raised persistent concern for an underlying cardio-
embolic source. Accordingly, anticoagulation was selected after 
multidisciplinary assessment despite the absence of definitive 
evidence establishing the stroke mechanism [22]. Intracardiac 
thrombi and cardioembolic events have been reported in pa-
tients with CA even in sinus rhythm, and available evidence sup-
ports individualized assessment of thromboembolic and bleeding 
risks when considering anticoagulation in this setting [22,23].

In a larger cohort of patients with CA (406 patients, in-
cluding 134 with AL amyloidosis), the incidence of arterial 

thromboembolism was 7.6%. The majority of events were 
ischemic strokes (29 of 31), and 32% of strokes occurred in 
patients in sinus rhythm [24]. Several mechanisms have been 
proposed to explain arterial thromboembolism in AL amyloi-
dosis and CA, including hypercoagulability, atrial mechanical 
dysfunction with intracardiac thrombus formation, endocar-
dial injury, restrictive physiology leading to blood stasis, and 
valvular amyloid deposition [14,15,25,26]. In addition, MM is 
by itself associated with an increased risk of arterial throm-
bosis, including ischemic stroke, even before treatment [27]. 
Collectively, these observations suggest that systemic AL am-
yloidosis and MM create a multifactorial prothrombotic mi-
lieu that may predispose to both cardiac and extracardiac ar-
terial embolism. Thromboembolic events are associated with 
poor prognosis in patients with CA [14,18,28]. Although the 
history of a fall prompted consideration of traumatic cervical 
arterial injury, CT angiography did not demonstrate findings 
suggestive of dissection. Nevertheless, the absence of arterial 
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dissection did not establish the underlying thromboembolic 
mechanism, which remained uncertain.

Regarding ocular involvement, we did not identify any previ-
ous report of bilateral scleromalacia perforans occurring in pa-
tients with AL amyloidosis or MM. Ocular involvement in MM 
is uncommon and is most often reported in older patients. 
Nevertheless, it has also been described in younger individu-
als [29]. It usually affects orbital rather than intraocular struc-
tures and may result from plasma cell infiltration or hema-
tologic complications [30,31]. To our knowledge, only 1 case 
of bilateral posterior scleritis has been reported in MM [32], 
whereas bilateral scleritis has been described in only 2 patients 
with AA amyloidosis, both associated with rheumatoid arthri-
tis. In a series of patients with systemic AL amyloidosis, ocu-
lar manifestations occurred in 16% of patients and in 10% of 
those with AL amyloidosis associated with MM; however, scle-
ritis was not observed in any patient [33]. Because the diagno-
sis of necrotizing scleritis requires careful evaluation of the un-
derlying cause [34], the workup for the main causes—including 
connective tissue autoimmune diseases, ANCA-associated vas-
culitis, tuberculosis, and syphilis—was performed and results 
were negative. No additional infectious etiologies were clinical-
ly suspected based on the patient’s ophthalmologic presenta-
tion. The pathogenesis of necrotizing scleritis has been linked to 
vasculitis mediated by immune complex deposition in autoim-
mune diseases [34]. An alternative or contributing mechanism 
may involve vascular compromise. In patients with necrotizing 
scleritis evaluated by fluorescein angiography, vaso-oblitera-
tive changes have been identified as a characteristic finding, 

including vascular stasis and partial venular occlusion, which 
if persistent, may progress to irreversible vascular closure [35]. 
Whether one or both of these mechanisms contributed to bilat-
eral scleromalacia perforans in our patient remains uncertain. 
Tissue biopsy and immunofluorescence studies were not per-
formed because of our patient’s critical clinical condition. The 
diagnosis of scleromalacia perforans was established clinical-
ly by the ophthalmology team, consistent with current clinical 
practice, whereas ancillary imaging studies were considered 
complementary and not feasible during the patient’s critical 
illness. Therefore, although bilateral scleromalacia perforans 
was clinically well established, its precise pathophysiological 
mechanism in our patient remains uncertain.

Gastrointestinal involvement is common. However, gastrointes-
tinal perforation in particular remains as a rare although recog-
nized complication. In a review of gastrointestinal perforation 
in patients with all types of amyloidosis, the authors found a 
total of 62 cases, 24 being in patients with AL amyloidosis in 
particular. Of the total number of perforations, 23 resulted in 
early death (10 with AL amyloidosis), and in 19 the informa-
tion was not available. Regarding age group of the patients 
with AL amyloidosis and perforation, only 4 patients were un-
der 50 years, including 2 women aged 39 and 43, and 2 men 
aged 23 and 46. All 4 had a small intestine perforation, and 3 
died shortly after [36]. The 39-year-old patient had MM with 
end-stage renal failure requiring dialysis and died from post-
operative complications [37]. The 43-year-old woman had re-
nal, cardiac, and peripheral nerve involvement and died from a 
gastrointestinal perforation 4 days after a stem cell transplant 

Figure 8. �Timeline summarizing the chronological evolution of the major clinical findings and interventions, from initial symptom 
recognition to the fatal outcome. CRP, C-reactive protein; ENT, ears, nose, and throat; ANA, antinuclear antibodies; MCA, 
middle cerebral artery; CPR, cardiopulmonary resuscitation; AL, amyloid light chain; ICU, intensive care unit; CT, computed 
tomography.

Initial symptoms 

2018

ENT visit

August, 2021
Pre-hospital course

Rheumatology visit

October, 2021

Laboratory and
imaging

October, 2021

Onset of in�ammatory low
back pain, heel pain,
shoulder and hip
arthralgias, and prolonged
morning sti�ness. Bilateral
carpal tunnel release.
Progressive multisystem
manifestations developed
over the following years,
including generalized
edema, exertional
dyspnea, fatigue, anorexia,
constipation, 
dysphagia, oral burning,
recurrent oral ulcers,
dysphagia, and 4-6 kg
weight loss

Evaluated by
Otorhinolaryngology
for progressive
hoarseness.
Laryngoscopy was
unsuccessful because
of tongue and
hypopharyngeal
enlargement. Minor
salivary gland biopsy
was performed.
Normal blood count,
CRP and blood
chemistry 

Creatinine 2.2 mg/dL,
nephrotic-range
proteinuria, positive ANA.
Systemic amyloidosis was
suspected and nephrology
referral initiated.
Patient was subsequently
lost to follow-up

Returned because of
clinical deterioration.
Serum protein
electrophoresis and
serum/urine
immuno�xation
demonstrated monoclonal A
protein. Markedly elevated
Serum free A light chains
(FLC ratio A/K = 411).
Echocardiography showed
in�ltrative cardiomyopathy
highly suggestive of
cardiac amyloidosis.
Referred to Hematology
for bone marrow biopsy

Hospital admission

February 13, 2022

Hospital admission because
of disorientation and
generalized weakness
after a fall.
Moderate hyponatremia.
Hospitalized for evaluation
of suspected systemic
AL amyloidosis

Acute ischemic
stroke

February 14, 2022

Developed acute ischemic
stroke involving the left
middle cerebral 
artery associated 
with left internal carotid
artery occlusion, suggestive
of artery-to-artery embolism.
Neurological deterioration 
required ICU admission

Cardiac arrest

February 15, 2022

Respiratory
failure requring
mechanical
ventilation.
Pulselles
electrical activity;
return of spontaneous
circulation achieved
after 6 minutes of
cardiopulmonary
resuscitation.
CT angiography,
carotid Doppler ultrasound
and bnone marrow
biopsy performed

Complications

February 18-23, 2022

Bone marrow biopsy
demonstrated plasma
cell myeloma with 70%
A-restricted plasma cells
(CD138+, MUM1+).
CT demonstrated multiple
osteolytic lesions involving
the skull, spine, and pelvis,
supporting symptomatic
multiple myeloma.
Developed bilateral
scleromalacia
perforans. Subsequently
developed abdominal
distension, portal
venous gas was found

Death

February 26, 2022

Progressive septic
shock despite
supportive care,
broad-spectrum
antibiotics, and
vasopressors.
Final diagnostic
integration
supported
systemic AL (A)
amyloidosis
associated with
multiple myeloma
based on
Congored-positive
minor salivary
gland biopsy,
plasma cell
myeloma,
nephrotic syndrome,
cardiac involvement,
and multisystem
manifestations
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[38]. The youngest patient had renal and liver involvement. The 
46-year-old patient survived but had no other organ involve-
ment [36]. Most of the remaining patients with AL amyloido-
sis who died following intestinal perforation also had involve-
ment of other organs, similar to our patient.

Regarding the subset of patients with AL amyloidosis with 
associated MM identified in this review (5 patients in total), 
2 had early death. One had multisystem involvement, and in 
the other, this information was missing. Of the 3 surviving pa-
tients with MM, 2 had no other organ involvement and 1 had 
only renal involvement. Consistent with this review, our pa-
tient had advanced multisystem involvement, including CA, and 
subsequently experienced a rapidly fatal clinical course [36].

Histopathological studies have implicated amyloid deposition 
within the bowel wall and blood vessels, leading to tissue fra-
gility and ischemic injury [37,39]. High-dose corticosteroid ex-
posure has also been reported as a potential contributing factor 
in patients with MM [40]. In our patient, corticosteroid therapy 
was initiated for severe ocular involvement with sight-threaten-
ing potential rather than as disease-directed therapy for MM. 
Although corticosteroids may have represented a contribut-
ing factor, gastrointestinal perforation occurred in the setting 
of advanced multisystem AL amyloidosis and critical illness.

Several individual cases of gastrointestinal perforation associ-
ated with AL amyloidosis and MM have been reported [39,41]. 
Harada et al described a 75-year-old woman with a sigmoid 
perforation in whom histopathological examination demon-
strated vascular wall thickening and stenosis attributed to AL 
amyloidosis associated with MM. In contrast to our patient, 
she had no advanced multisystem involvement or other life-
threatening complications at the time of surgical intervention 
[39]. Fraser et al reported 2 cases of older women with duode-
nal perforation associated with AL amyloidosis and MM who 
were successfully managed conservatively [41]. Compared with 
these previously reported cases, our patient presented with si-
multaneous cardiac, neurologic, ocular, renal, and gastrointesti-
nal involvement, representing a more complex clinical scenario.

Although gastrointestinal perforation is a life-threatening 
complication that requires consideration of surgical treat-
ment, postoperative mortality in patients with gastrointes-
tinal amyloidosis remains high (50-69%), largely due to se-
vere organ involvement. It also depends on clinical context 
and surgical technique [39]. Our patient developed signifi-
cant abdominal distention that progressed to hepatic portal 
venous gas. Although hepatic portal venous gas has tradition-
ally been associated with bowel ischemia, necrosis, or perfo-
ration [42], benign and reversible causes have also been de-
scribed. Reports of hepatic portal venous gas in the setting of 
amyloidosis remain exceptional. Yamamoto et al described a 

63-year-old woman with rheumatoid arthritis-associated am-
yloidosis who presented with both hepatic portal venous gas 
and pneumatosis intestinalis, and was successfully managed 
conservatively, with complete radiologic resolution within 24 
hours [43]. In contrast, our patient developed gastric pneu-
matosis, hepatic portal venous gas, pneumomediastinum with 
periesophageal gas extending below the diaphragm, perito-
neal signs, and progressive hemodynamic deterioration, find-
ings highly suggestive of upper gastrointestinal perforation. 
Histopathological confirmation of amyloid deposition with-
in the affected gastrointestinal tissue was not obtained be-
cause surgical intervention was not performed. In addition, 
CT angiography could not be performed because of hemody-
namic instability and worsening renal function. Autopsy was 
not performed because consent was declined by the family. 
Consequently, although ischemia has been proposed as a bi-
ologically plausible mechanism in previous reports, the pre-
cise pathophysiological mechanism underlying the gastroin-
testinal complication or its relationship to the patient’s other 
severe complications could not be established with certainty.

It is important to distinguish what this case demonstrates di-
rectly from what remains speculative. Directly observed find-
ings include Congo red-positive amyloid deposits, MM con-
firmed by bone marrow biopsy with l light-chain restriction, 
nephrotic-range proteinuria, echocardiographic findings high-
ly suggestive of CA, MRI-confirmed ischemic stroke, clinically 
diagnosed bilateral scleromalacia perforans, and CT findings 
of gastric pneumatosis, hepatic portal venous gas, and pneu-
momediastinum with periesophageal gas extending below the 
diaphragm. Together, these findings were highly suggestive of 
upper gastrointestinal perforation. Pathological confirmation 
of amyloid deposition within the affected cerebral, ocular, or 
gastrointestinal tissues was not available because surgical 
intervention was not performed, and permission for autopsy 
was declined by the family. Consequently, although ischemia 
has been proposed as a biologically plausible mechanism in 
previous reports, our case does not establish a causal patho-
physiological link among these severe complications, and this 
hypothesis should be interpreted cautiously.

Thus, the novelty of this case does not lie in the individual 
complications but rather in the unusual convergence of 3 se-
vere, life-threatening manifestations (ischemic stroke, bilat-
eral scleromalacia perforans, and intestinal perforation) in a 
single middle-aged adult with AL amyloidosis associated with 
MM. Previous studies have shown that patients with AL am-
yloidosis associated with MM, particularly those with cardiac 
and multisystem involvement, have poorer outcomes [9,44]. 
Within this context, our case highlights the diagnostic chal-
lenges posed by advanced multisystem disease, and illustrates 
that severe, life-threatening complications may also occur in a 
middle-aged adult with AL amyloidosis associated with MM.
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Conclusions

We present an unusual case of AL amyloidosis associated with 
MM in a middle-aged adult, in whom diagnostic delay was 
followed by simultaneous occurrence of ischemic stroke, bi-
lateral scleromalacia perforans, and intestinal perforation—
a combination not previously reported. The primary lesson of 
this case is diagnostic: amyloidosis and plasma cell disorders 
warrant strong consideration when nephrotic-range protein-
uria and multisystem infiltrative features coexist, including 
younger adults. This single case serves as a clinical warning 
that delayed recognition may be followed by severe, poten-
tially fatal complications.
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