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Primary Systemic Amyloidosis in a 52-year Old
Male Presenting with Cardiac Arrhythmia: an
autopsy report
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We are presenting with a rare and mysterious case of amyloidosis manifesting as cardiac arrhythmia in a 52 year
old male who was admitted at the Philippine Heart Center.  The patient succumbed to death on the second hospital day.
A  partial autopsy was done which revealed amyloid deposits in five different organs, namely the heart, liver, pancreas,
kidney and lungs. Variability in tissue distribution and volume of amyloid deposits occur in different individuals and no
signs and symptoms are characteristic of this condition.  The clinical presentation of the patient is determined by the
principal site of amyloid deposition.   In this case, symptomatic cardiac amyloidosis has  infiltrated and affected the
conduction system - mainly sino-atrial (SA) and atrioventricular (AV) nodes of the heart.  Hence, impairing ventricular
contraction and relaxation, and developing cardiac arrhythmia.
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myloid is a pathologic proteinaceous substance, de-
posited between cells in various tissues  and  organs
of  the  body  in  a  varied  array  of  clinical  settings.

There are no consistent distinctive patterns of organs or tissue
distribution.  Amyloidosis may be found as an unsuspected
anatomic change, having produced no clinical manifestations,
or it may cause death.  Kidneys, liver, spleen, lymph nodes,
adrenals and thyroid as well as many other tissues are classi-
cally involved.

 Primary systemic type of amyloidosis most commonly
involve the heart.  Cardiovascular involvement is in fact the
most common cause of morbidity and death.  Patient with
myocardial deposition can present with congestive heart fail-
ure due to restrictive cardiomyopathy, sudden cardiac death
and rarely as cardiac arrhythmia.  This case of a patient with
systemic amyloidosis manifesting as cardiac arrhythmia is pre-
sented in the hope that this condition will be understood both
by the clinicians and the pathologists despite of its rarity.

due to recurrent symptoms, consult was done at a private
tertiary hospital and magnetic resonance imaging (MRI) of the
upper abdomen revealed large pancreatic head suggesting the
presence of carcinoma versus lymphoma.  Ultrasound of the
abdomen also showed the same enlarged pancreatic head with
prominent tail.

Twenty one days prior to admission, upper GI series re-
vealed normal findings with hypotonic duodenography and
prominent right lobe of the liver.  Serum electrolytes and hor-
monal assays are unremarkable.  Short interval follow-up was
advised and was treated symptomatically.  Eight days prior to
admission, esophagogastroduo- denoscopy identified focal
pancreatic head enlargement measuring 1.5 to 2 cms. with ho-
mogenous echo pattern and was subsequently admitted for
exploratory laparotomy of the pancreatic nodule.  Cardiac clear-
ance was started on the first hospital day.  Abnormal
Dobutamine Stress Echocardiography with Stress Induced Is-
chemia revealed mild hypokinesia of the interventricular sep-
tum and antero-apical segment suggested of Coronary Artery
Disease.  Baseline 2D Echocardiography with doppler study
showed concentric left ventricular hypertrophy with normal
contractility and systolic function; slightly dilated left atrium;
aortic and mitral sclerosis with trivial tricuspid regurgitation.

Total  Body  Bone Imaging revealed no evidence of meta-
static bone disease.  However, mild and diffuse hepatic uptake
of undetermined etiology was seen suggesting colloid forma-
tion as encountered in radiopharmaceuticals, hepatic necrosis,
or amyloidosis.  On the second hospital day, bibasal pneu-
monia was noted on chest x-ray.  Patient's electrolytes level
and coagulation time were monitored in the next five days.
One day prior to admission, patient had a hemoglobin level
of 10 g/ dl (100 g/ l) and was corrected by transfusion with

A

Case History
We are presented with a case of a 52-year old Filipino

male from Davao City, who was admitted at the Philippine
Heart Center for permanent pacemaker insertion. Sixty two
days prior to admission, patient presented with recurrent ab-
dominal pain, nausea, vomiting accompanied by weight loss.
No consult was done.   Thirty five days prior to admission
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one (1) unit packed red blood cells.  However, while receiving
blood transfusion, patient complained of dizziness and was
bradycardic and hypotensive.  Fluid challenge was done.  Acute
Right Ventricular failure was then confirmed by insertion of
Swan  Ganz  catheter  which showed increased right atrial and
ventricular pressure with normal wedge pressure.
Echocardiography showed junctional bradycardia with a rate
of 40-42 per minute.  Temporary ventricular pacing was done.
Patient also developed oliguria with increasing creatinine lev-
els for which continuous veno- venous hemodialysis was done
at bedside.  Temporary pacemaker insertion was converted to
AV sequential pacing.  Patient became hemodynamically stable
and was transferred to the Philippine Heart Center for perma-
nent pacemaker insertion.

On admission, patient was conscious and coherent with
the following vital signs: BP=100/60, CR=75/min, RR=20/ min.
There is an atrial lead on the left internal jugular vein and a
ventricular lead on the right internal jugular vein.  The rest of
the physical examination are essentially normal.  Past medical
history indicated previous hospitalization in 1999 due to loss
of appetite and weight loss with an impression of a pancreatic
disease.  Patient smoked for at least twenty pack years.  No
here do familial diseases were elicited.

The Admitting Diagnosis was Right Ventricular Wall In-
farct, Pancreatic Nodule, to rule out Carcinoma, Acute Renal
failure secondary to Acute Tubular Necrosis, oliguric, Status
post temporary pacemaker insertion secondary to junctional
bradycardia.  Patient was admitted at the Medical Intensive
Care Unit.

On the first hospital day, patient underwent permanent
pacemaker insertion, and during the procedure, he went into
cardiopulmonary arrest.  Cardiopulmonary resuscitation was
done and was revived.  Chest Radiograph revealed pulmonary
congestion with edema and left-sided pleural effusion.  Ultra-
filtration was done.  He had several episodes of ventricular
tachycardia hence, defibrillation with administration of
lidocaine drips were administered.  Arterial blood gas revealed
metabolic acidosis and was corrected.  Patient became hemo-
dynamically unstable and went into coma.  On the second hos-
pital day, patient had seizures and went again into cardiopul-
monary arrest. Despite heroic measures, patient succumbed to
death.

Autopsy Findings
A partial autopsy was done limited to the following or-

gans heart: lungs, liver, pancreas and kidneys.  The body was
opened with a Y-incision.  The pericardial sac is thin and smooth
with about 4 cc of clear serous fluid.  Two milliliter (2 ml) of
blood was aspirated from the heart for blood culture.

Grossly, the heart is moderately enlarged, weighing 420
grams (normal average weight = 300-350 gms.).  External
examination of the heart reveals mildly opaque epicardium with
normal amount of epicardial fat.  The coronary arteries show
normal origin and course.  Serial cross sectioning shows patent

lumen without any significant lesions or thrombus.   The great
vessels at the base of the heart show normal relations.   Sec-
tioning of the atria shows mild  biatrial  dilatation and increased
wall thickness of up to 0.4 cms.  The atrial endocardium is
thickened bilaterally but more prominent on the left side.
There are no thrombi in the atrial appendages.  Sectioning
of the ventricles show mild biventricular dilatation.  The left
ventricular free wall measures 1.6  cms in thickness and the
right ventricular free wall measures 0.6 cms.  The interven-
tricular septum measures 1.9 cms. The endocardium is unre-
markable without mural thrombosis.  The  myocardium is ho-
mogeneously brown with a firm consistency.  No gross evi-
dence of recent or old infarcts is seen.  The atrioventricu- lar
valves show mild leaflet thickening without vegetations or cal-
cifications noted.  The semilunar valves are unremarkable.  The
approximate valvular circumferences are as follows:  Tricus-
pid valve - 11 cms., Mitral valve - 8.5 cms., Pulmonary valve
- 6 cms., Aortic valve - 6.5 cms. Sections of the conduction
system, atria and ventricles were taken.  Abundant minute nod-
ules ranging from 0.01-0.05 cms in size, were seen resembling
sand at the endocardial surface (Fig. 2).  Microsections of the
heart showed mild myocyte hypertrophy with patchy areas of
early ischemic changes as evidenced by margination of poly-
morphonuclear cells and few extravasated neutrophils in the
interstitium.  Abundant subendocardial deposits of pink amor-
phous material are noted in the atria (Fig. 3).  Moderate amount
of interstitial deposits are also present in the ventricles seen
surrounding individual myocytes and associated with myocyte
loss and atrophy.  Serial cut sections through the conduction
system - at the level of the sino atrial and the atrioventricular
nodes reveal diffuse infiltration of amyloid deposits.  Congo
red staining showed positive green birefringence on polariza-
tion in microscopy confirming its nature as amyloid (Fig. 5,6).
Sections from the right and left coronary and circumflex arter-
ies reveal approximately 40% luminal occlusion with
fibrointimal thickening.  Thepleural cavities reveal minimal
effusion.  The right and left lungs weigh 910 gms.  The pleural
surface is smooth and gray black.  The tracheobronchial tree is
unremarkable.  Dissection of the pulmonary arteries reveals
blood clot with an aggregate measurement of 2 x 0.9 x 0.3
cms. at the level of the bifurcation of the artery leading to the
right middle lobe and the right lower lobe.  The clot however
does not completely occlude the vascular lumina (Fig. 7, 8).
Microsections of the blood clots taken from the pulmonary
artery show numerous red blood cells enmeshed in fibrin.  Lines
of Zahn are appreciated.  Scanty adipose cells with bone mar-
row elements consistent with bone marrow emboli are seen.
Two lymph nodes measuring 2.5 and 2.3 cms. in greatest di-
mensions from the peribronchial area were harvested.
Microsections of the lymph nodes showed dilated sinuses and
anthracosis.

Cut sections of the lungs show spongy red brown paren-
chyma without consolidations or infarcts.  The lungs show fo-
cal pink deposits of amorphous material along the vascular
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walls (Fig.  9) which showed green birefringence in Congo red
staining (Fig. 10,11,12).  There is focal extravasation of red
blood cells within the alveolar spaces but no evidence of
infarcts.  Sections from the right lower lung lobe show focal
bronchialization of alveoli.

The peritoneal cavity contains 200 cc of yellow serous
fluid.  The stomach, small and large intestines are inspected
externally, palpated and are grossly unremarkable.

The pancreas is tan pink, firm and weighs 120 gms. and
measures 16 x 5.2 x 3.5 cms.  Serial sectioning shows distinct
lobulations with unremarkable parenchyma.  No nodules or
masses noted (Fig. 13).  Microsections from the pancreas show
no significant histopathologic changes with focal areas of amy-
loid deposition (Figs. 14, 15).

The liver is gray brown and weighs 2,200 gms. (normal
average weight = 1400-1600 gms.).  Serial cut sections of the
liver shows gray surface with minute micronodulations resem-
bling sand (Fig. 16).  Microsections from the liver show dif-
fuse deposition of pink amorphous material along the sinuso-
ids causing compression atrophy of the hepatocytes (Fig. 17).
Congo red staining showed positive staining along vessel wall.
The gallbladder is dark green and measures 9 x 3.5 x 3.5 cms.
On opening, it shows a cavity filled with thick green black
fluid.

The right kidney measures 11.8 x 7 x 4.5 cms. and weighs
239 gms. with a cortical thickness of 0.9 cms.  The left kidney
measures 11.5 x 7.2 x 4 cms. and weighs 241 gms. with a cor-
tical thickness of 0.9 cms. (normal average weight of kidney
for age = 150 gms.).  There is distinct  corticomedullary junc-
tion.  The pelvocalyceal systems are grossly normal (Fig. 18).
Microsections of the both kidneys show normal glomeruli on
light microscopy.  There is focal neutrophilic infiltration within
the tubules.  The interstitium show no fibrosis and inflamma-
tion.  The vessels show minimal amyloid deposits in the subin-
timal and medial layers as confirmed by Congo red staining.
No significant deposits are seen in the glomeruli (Fig. 19).

Discussion
Amyloid deposition appears so insidiously and sometimes

mysteriously so that its clinical recognition ultimately depends
on morphologic identification of this distinctive substance in
appropriate biopsy specimens.  With the light microscope and
standard tissue stains, amyloid appears as an amorphous, eosi-
nophilic, hyaline, extracellular substance that, with progres-
sive accumulation, encroaches on and produces pressure atro-
phy of adjacent cells.

To differentiate amyloid from other hyaline deposits
such as collagen and fibrin, a variety of histochemical tech-
niques are used.  Because glycosaminoglycans are present in
amyloid, the Sulfated Alcian Blue stain is a sensitive test use

ful for  screening histologic material.1 Amyloid imparts a blue
green color to tissue deposits.  It is able to identify the gly-
cosaminoglycan component of the amyloid deposits.  With the
Gomori Trichome stain, amyloid tends to be gray blue in con-
trast to the bright blue of collagen.  Material suspicious for
amyloid should be confirmed by Congo red staining.  Perhaps,
the most widely used is the Congo red stain, which under ordi-
nary light imparts a pink or red color to tissue deposits,  but far
more dramatic and specific is the green  birefringence of the
stained amyloid  when observed by polarizing microscopy.
(Figs. 6,12 and 20)

Amyloidosis occurs in two forms; systemic, when involv-
ing several organs and localized when involving one organ.
Systemic amyloidosis is considered as primary when immu-
nologic dyscracia is seen, though the association is only in 5-
10% of cases, and most commonly involved the heart.  It is
considered secondary when associated with conditions like
tuberculosis, bronchitis or osteoarthritis.  Primary systemic
amyloidosis is usually of the AL (amyloid light chain) type
and is a plasma cell disorder characterized by deposition of
monoclonal light chains in different organ systems.2  It is said
to be a disorder of protein folding in which normally soluble
proteins are deposited as abnormal, insoluble immunoglobu-
lin light chain fragments which produce and polymerize into
fibrils that deposit extracellularly,3 (Fig. 1) eventually disrupt-
ing tissue structure and cause dysfunctional disease.

Although about 20 different unrelated proteins can form
amyloid fibrils in vivo, all such fibrils share a common cross-
beta core structure.  Some natural wild type proteins are inher-
ently amyloidogenic, form fibrils and cause amyloidosis in old
age or if present for long periods at abnormal high concentra-
tion.  Other amyloidogenic proteins are acquired or inherited
variants, containing amino acid substitutions that render them
unstable so that they populate partly unfolded states under
physiological conditions, and these intermediates then aggre-
gate in the stable amyloid fold.4

Primary amyloidosis frequently involving the heart is most
commonly seen in systemic senile amyloidosis.  This condi-
tion is notably seen during the eight or ninth decade of life
among predisposed individual and amyloidosis perse, rarely
cause true cardiac dysfunction.  However, cardiac amyloido-
sis causing clinically significant cardiac dysfunction especially
in younger patients is a reality but its actual prevalence is not
known.  Roberts in 1993 reviewed a total of 54 cases in a
necropsy report involving cardiac amyloidosis causing cardiac
dysfunction.

In cardiac amyloidosis, amyloid fibrils infiltrate the myo-
cardium, impairing ventricular contraction and relaxation.  The
clinical manifestations of cardiac infiltration in these disor-
ders are protean, though congestive heart failure and arrhyth-
mia are most noted.  By electrocardiography, the most com-
mon arrhythmia encountered are low voltage QRS complex,
atrioventricular and interventricular conduction defects caus-
ing varying degrees of heart block.5  Two cases of cardiac
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amyloidosis affecting the conduction system  were also reported
by Stefani, both of which have succumbed to cardiac arrest.
In the first case, evident lesions of the conduction system were
revealed by echocardiography and the second, did not exhibit
significant echocardiographic abnormalities, with the right
atrium and HIS bundle showing slight fibro-amyloid involve-
ment acting as potential forerunner of high-risk arrhythmia.6

Another case was reported by Ruckert,7 which was diag-
nosed on the basis of heart catheterization and
echocardiography.  This was a case of a 71-year old woman
with congestive heart failure, with a tongue biopsy
showingnumerous amyloid fibrils and plasmacytosis in the bone
marrow.  A monoclonal protein (kappa-light chains) was found
in the serum.  All these findings indicated a restrictive cardi-
omyopathy as part of a primary systemic amyloidosis.  In other
cases, amyloidosis presented as angina pectoris, sudden death,8

pericardial effusion, and even cardiac tamponade.  Our case
presented with arrhythmia in the form of junctional bradycar-
dia which is component of a third degree AV block, a typical
example of  a  conduction system  defect.  The association of
the arrhythmia with amyloidosis in this patient is quite strong
since the patient is he is just in his fifth decade of life without
any apparent history of other cardiac diseases.

At autopsy, heart weight in amyloidosis is usually in-
creased, and the organ is firm and rubbery.  Atrial dilatation is
common, whereas ventricles are of normal size.  The left ven-
tricular septum is occasionally more than 1.3 times as thick as
the free wall.  Waxy amyloid deposits may be seen in the atrial
endocardium  (Fig. 2) or heart valves, especially the tricuspid
and mitral valves.  In some cases, valvular deposits resemble
candle grease droppings.  Epicardial coronary artery amyloid
does occur but less commonly than involvement of intramural
coronary arteries.  Amyloid deposition within intramyocardial
coronary arteries may be associated with focal myocardial
infarcts that cause heart failure, angina pectoris or sudden death.
Amyloid are also found in the walls of myocardial lymphat-
ics.9  Involvement of peripheral arteries causing ischemia is
occasionally reported.10

The kidneys are the organs most commonly functionally
impaired by secondary systemic amyloidosis, usually present-
ing with proteinuria or the nephritic syndrome.  Deposition of
amyloid in the spleen can occur in either a diffuse or a nodular
pattern.  In the liver, amyloid is deposited in the space be-
tween the sinusoidal lining cells and the hepatocytes.  Clini-
cally, it is a cause of hepatomegaly, as seen in the case of our
patient.  However, there is rarely significant clinical evidence
of impaired liver function.

 The most important prognostic factor is whether there is
cardiac involvement, which is best assessed by
echocardiography with Doppler studies.  Therapies used in-
clude oral melphalan/prednisone and high dose corticosteroids.
High-dose chemotheraphy followed by stem cell reconstitu-
tion seems to provide the highest reported response rates.11

Although the response rate is only about 25%, and  the prognosis

is poor with median survival  of about six months.  However, a
case was reported by Kotha,  in which the patient survived for
nine years.

The prognosis most likely depended on the period of dis-
ease transmission (i.e. negative serum and urine immunoelec-
trophoresis), which, in turn, depends on response to
immunochemotheraphy.  It was likewise emphasized that re-
strictive cardiomyopathy due to light chain deposition may be
reversible  and relatively have a better prognosis after remis-
sion of plasma cell dyscracias.

In a study by Comenzo,  high-dose melphalan with au-
tologous blood stem cell transplantation (SCT) can reverse
the disease process in selected patients, however, it remains
controversial because of the treatment related mortality in pa-
tients with cardiac and multisystem organ involvement.  Ap-
propriate candidates for stem cell transplantation are patients
with one or two involved organs or with early cardiac involve-
ment.  Therefore, it is clear that patients with amyloidosis who
have advanced amyloid cardiomyopathy or more than two
major viscera involved with disease are poor candidates for
stem cell tranplantation.

Summary
Despite uncertainty about why amyloid is formed, there

are well-characterized associations between particular diseases
and the deposition of amyloid.  Its recognition requires a high
index of suspicion and an understanding of the association
between cardiomyopathy, nephrotics syndrome, and hepatome-
galy with amyloidosis.  Immunofixation of the serum and urine
to detect a monoclonal immunoglobulin light chain, the most
important screening test for amyloidosis may not be asas help-
ful if the dysfunction was caught late in the course of the dis-
ease.  As usual, early detection of the disease is necessary.
But, as the disease is caught almost always late in its course,
diagnosis is made when manifestations are severe.  Almost
patients suspected with amyloidosis necessarily  requires  an
invasive  process for histologicalconfirmation.  Due to the rar-
ity of the disease, it ranks one of the least of the considerations
of physician. Amyloidosis still remains to be a subject of cur-
rent research and therapeutic controversies.  It is a subject worth
challenging the minds of cardiologists, and pathologists as
well.This case is reported in the hope that the disease would
be understood, would be diagnosed early while the patient is
alive and eventually, would make amyloidosis NOT as a dis-
ease of "unresolved mystery."

Phil Heart Center J, Vol. 10, January-December  2003                                                                                                        75



 Production of abnormal 
Amounts of peptide 

Production of normal 
Amounts of peptide with 
Abnormal (amyloidognic) 
Amino acid sequence 

Acute phase response 
(serum amyloid A protein) 

 
myeloma 

(immunoglobulin light chain) 
 

type II diabetes (amylin) 
 

medullary carcinoma thyroid 
(calcitonin 

Transthyretin 
Polymorphism 
 
Gelsolin 
polymorphism 

Precursor peptide 

Macrophage processing 

Amyloidogenic fragments 

Deposition in extracellular 
space as amyloid 

Figure 1.  Amyloidogenesis
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The Heart:

Figure 2.  Amyloid deposits on the surface of the right atrium
seen as minute nodules resembling sand-like material
(encircled).

Figure 3.  Microsections of the heart showing interstitial
deposition  of amyloid as pink, acellular hyaline surrounding &
isolating  myofibers. (H & E, Non polarizing x 40)

Figure 4. The heart showing  glycogen component of amyloid
deposits. (Sulfated Alcian Blue Stain, Nonpolarizing x 40)

Figure 5. The heart which show red discoloration of the amyloid
deposits.(Congo red stain, Non-polarizing, x 10)

Figure 6.  Similar section  showing apple green birefringence on
polarizing light microscope. (Congo Red stain, polarizing X 10)
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Figure 7                                                                 Figure 8

The Lungs:

         Pulmonary Embolism

 

Figure 10.  Section of the lungs revealing pink red amyloid
deposits in the vascular wall.  (Congo Red Stain, polarizing, x
10)

 

Figure 9.  The lungs partially lined by red amyloid deposits.
(Congo Red Stain, Non-polarizing X 40)

Figure 13. Gross picture of the pancreas.
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Figure 22.  Using polarizing light microscope, amyloid
deposits appear as     apple green birefringence.  (Congo Red
stain, Polarizing, x 40)

Figure 15. Section of the pancreas with blue green color of the
glycosaminoglycan component of amyloid deposit.  (Sulfated
Alcian Blue Stain, x 40)

Figure 14.  Sections of the pancreas with amorphous material
intervening pancreatic tissue. (H & E x 40)

The Liver:

 

Figure 17.  Amorphous pink hue of amyloid along the
sinusoids encircling hepatic tissue.  (H & E, x 10)

Figure 16.  Close up view of the cut surface of the liver with
Amyloidosis disclosing gray surface with numerous
micronodulations.

 

Figure 19.   Microsections of the kidney show amyloid
appearing a pink deposits.  (Congo red stain, x 10)
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Figure 18.  Gross picture of the kidneys
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