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Abstract

Introduction: Little is known about splenic rupture in patients who develop systemic acquired A amyloidosis. This
is the first report of a case of atraumatic splenic rupture in a patient with acquired A amyloidosis from chronic
injection drug use.

Case presentation: A 58-year-old Caucasian man with a long history of injection drug use, hospitalized for
infective endocarditis, experienced atraumatic splenic rupture and underwent splenectomy. Histopathological and
microbiological analyses of the splenic tissue were consistent with systemic acquired A amyloidosis, most likely
from injection drug use, that led to splenic rupture without any recognized trauma or evidence of bacterial
embolization to the spleen.

Conclusion: In patients with chronic inflammatory conditions, including the use of injection drugs, who
experience acute onset of left upper quadrant pain, the diagnosis of atraumatic splenic rupture must be
considered.

Introduction
Atraumatic splenic rupture (ASR) can be caused by neo-
plastic diseases, hematological disorders, infection and
chronic inflammatory states [1]. Patients who are hospi-
talized rarely experience ASR, which carries a mortality
of approximately 12% [1]. ASR from amyloidosis has
been documented previously in three case reports, but
no patients with chronic injection drug use as the etio-
logical factor in the development of systemic acquired A
(AA) amyloidosis have been described [2-5]. We report
the case of a hospitalized patient who experienced
atraumatic splenic rupture from acquired systemic AA
amyloidosis, most likely resulting from chronic injection
drug use.

Case presentation
A 58-year-old Caucasian man with an extensive history
of injection drug use was hospitalized with a diagnosis

of infective endocarditis (IE); eight months earlier, he
had experienced an episode of IE that was treated surgi-
cally with a bioprosthetic valve. Blood cultures taken
during the current admission revealed methicillin-resis-
tant Staphylococcus aureus infection. Transesophageal
echocardiography revealed a 2 cm linear vegetation on
the prosthetic aortic valve and a possible ring abscess
without evidence of aortic insufficiency. Therapy with
intravenous ciprofloxacin, gentamicin and levofloxacin
was initiated.
On the third day of hospitalization, our patient experi-

enced an acute onset of left upper quadrant abdominal
pain. No history of recent trauma could be elicited. Our
patient’s vital signs were as follows: temperature 40°C,
blood pressure 85/48 mmHg, heart rate 104 beats/min-
ute, respiratory rate of 20 breaths/minute, and an oxy-
gen saturation of 99% breathing room air. On physical
examination our patient was found to be in mild distress
and diaphoretic with dry mucous membranes. The skin
of the upper and lower extremities was indurated at
sites of frequent subcutaneous injections, but without
erythema, exudate or abscess. No petechiae of the skin
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or nail beds were identified. A cardiac examination
revealed a III/VI crescendo/de-crescendo systolic ejec-
tion murmur radiating to the apex and to the carotid
arteries. An abdominal examination revealed a distended
abdomen and tenderness to palpation in the left upper
quadrant. A computed tomography (CT) scan of the
abdomen and pelvis revealed an enlarged and fractured
spleen with surrounding hematoma, but no evidence
of liver laceration, infarct or intra-abdominal abscess
(Figure 1).
Our patient underwent an emergency splenectomy. A

subcostal incision revealed approximately 2L of blood
inside the abdominal cavity, an enlarged spleen with
grade IV disruption (Figure 2), and an aneurysmal sple-
nic artery. The spleen was freed at its attachments and
the arteries and veins at the hilum were ligated. The

aneurysmal splenic artery was dissected medially for suf-
ficient proximal exposure and was then ligated. Abdom-
inal exploration revealed no further gross pathological
findings. A histopathological evaluation of other organs
for evidence of amyloidosis was not performed. Our
patient’s early post-operative recovery was uneventful.
However, he later died from complications of endocardi-
tis and ring abscess.
When the gross spleen was sectioned along its short

axis in the operating room (Figure 3) no abscess was
found. Microbiological examination revealed few poly-
morphonuclear leukocytes (PMNs), many red blood
cells, and rarely S. aureus bacteria. A pathological exam-
ination revealed very few PMNs and none of the acute
inflammation expected in cases of splenic infarction.
The splenic red pulp was almost totally replaced by

Figure 1 Computed tomography (CT) scan. The CT scan demonstrates hemoperitoneum and a grade IV splenic laceration in our patient, who
had no history of trauma.
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Figure 2 Initial view of the gross spleen. The enlarged and fractured spleen as seen through a left subcostal incision.

Figure 3 Gross spleen. The grossly enlarged spleen cut along the short axis with no evidence of abscess formation.
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plasma cells. Staining for amyloid was strikingly positive
(Figure 4). Characteristic talc crystals were observed
inside the splenic parenchyma (Figure 5).

Discussion
Amyloid, which appears as pink, amorphous, intercellular
material in tissue sections stained with hematoxylin and
eosin, can be deposited in any tissue, and may be loca-
lized or widespread in its deposition. The most common
sites are liver, spleen, adrenal, and kidney, where amyloid
is frequently deposited around vascular structures. Amy-
loidosis is subclassified by the type of proteins that make
up the amyloid fibrils. The basic structure of all amyloid
types is a b-pleated sheet of fibrils 7.5 to 10 nm wide.
Numerous methods can demonstrate the presence of
amyloid, but the most specific is Congo Red stain, fol-
lowed by microscopic examination with polarizing lenses
that show a characteristic bright green birefringence.
Immunoperoxidase staining is then performed to detect
acquired systemic AA amyloidosis [6].

The most common type of amyloidosis in the USA is
immunological. This type is composed of light chains
(Bence-Jones proteins) secreted by plasma cells of multi-
ple myeloma [6,7]. Amyloidosis may also be secondary
to chronic inflammatory conditions such as autoimmune
diseases, chronic infections, and some neoplasms (for
example, Hodgkin’s lymphoma and renal cell carcinoma)
[1]. The amyloid fibrils in inflammatory conditions are
composed of serum amyloid-associated protein. The
heredofamilial type of amyloidosis is an autosomal
dominant condition [8].
Pre-operatively, our patient was presumed to have

splenic infarct or abscess as the cause of splenic rupture
because up to 51% of patients with IE suffer emboli to
major organs [9]. During surgery, we questioned that
diagnosis when no abscess was seen in the spleen, and
the cross-sectioned tissue appeared grossly
homogeneous.
Pathological evaluation was consistent with acquired

systemic AA amyloidosis, which was previously called

Figure 4 Hematoxylin and eosin staining results. Hematoxylin and eosin stain of splenic tissue at 40 × magnification showing amyloid
around a blood vessel (arrow).
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secondary amyloid because it was seen secondary to
inflammation. This type of amyloidosis is a rare systemic
condition that can occur in the context of chronic
inflammation in which there is protracted breakdown of
cells. This condition is seen most commonly in rheuma-
toid arthritis, ankylosing spondylitis, inflammatory bowel
disease, and the drug use method referred to as ‘skin pop-
ping’, as in our patient [10]. Skin popping is the injection
of narcotics, commonly heroin, just under the skin. Black
tar heroin is used on the west coast of the USA and is con-
siderably ‘dirtier’ than its east coast heroin counterpart.
Users tend to have a high incidence of abscess formation,
IE, and possibly reactive systemic amyloidosis, as in our
patient. The cytokine release during chronic bouts of
inflammation is thought to lead to increased production of
AA protein in the liver; this protein is then released into
the blood stream and deposited in small blood vessels
throughout the body. This protein deposition leads to ves-
sels that are delicate and easily disrupted.
Patients who are hospitalized rarely experience ASR.

However, septic emboli are common in patients with IE

who are hospitalized, occurring in up to 51% [9]. In left-
sided endocarditis, these emboli can travel to the spleen
and lead to infarction and splenic rupture. Our patient
was hospitalized for IE, but pathological evaluation of
the spleen revealed no evidence of bacterial emboliza-
tion, infarction or abscess; therefore, the ASR most
likely resulted from systemic AA amyloidosis.

Conclusion
Patients with a history of ‘skin popping’, especially with
black tar heroin, are at risk for AA amyloidosis. In
patients with chronic inflammatory conditions who
develop an acute onset of abdominal pain, the possibility
of splenic rupture should be considered, even if no his-
tory of trauma can be elicited.

Consent
Written informed consent for publication could not be
obtained because the patient is now deceased and we
were unable to contact a next of kin despite all reason-
able attempts. Every effort has been made to protect the

Figure 5 Peri-vascular amyloid. Positive peri-vascular amyloid A immunoperoxidase staining at 40 × magnification.
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identity of the patient and there is no reason to believe
that the patient or their family would object to
publication.
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