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Abstract
A 55-year-old woman with primary Immunoglobulin light chain (AL) systemic amyloidosis died
due to spontaneous rupture of her liver following treatment with high-dose melphalan and
autologous stem cell transplant (HDM/SCT). She was first diagnosed after developing nephrotic-
range proteinuria. Spontaneous rupture of her liver occurred 10 days after treatment with HDM/
SCT and was complicated by septic shock. She was not eligible for surgical intervention and died
shortly after. Amyloid fibrils were extracted from the autopsied liver sample (05-135L) and the
biochemical nature of the fibrils was analyzed using electrophoretic and immunohistochemical
techniques. Our testing showed that the fibrils were composed of immunoglobulin lambda light
chains that were not glycosylated.

While the liver is often involved in AL amyloidosis, this is the first documented case of a
spontaneous hepatic rupture in a patient during treatment with HDM/SCT. A literature review of
spontaneous liver rupture in patients with amyloidosis is presented.

© 2009 Informa Healthcare USA, Inc.
Correspondence: Dr. Vaishali Sanchorawala, Section of Hematology/Oncology, FGH 1007, 820 Harrison Avenue, Boston, MA
02118, USA. Tel: +617-638-7002. Fax: +617-414-1831. Vaishali.Sanchorawala@bmc.org.
Publisher's Disclaimer: Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf This
article may be used for research, teaching and private study purposes. Any substantial or systematic reproduction, re-distribution, re-
selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly forbidden. The publisher does not
give any warranty express or implied or make any representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae and drug doses should be independently verified with primary sources. The publisher shall not
be liable for any loss, actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.

NIH Public Access
Author Manuscript
Amyloid. Author manuscript; available in PMC 2010 July 29.

Published in final edited form as:
Amyloid. 2009 ; 16(2): 103–107. doi:10.1080/13506120902879574.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.informaworld.com/terms-and-conditions-of-access.pdf


Keywords
AL amyloidosis; liver rupture; stem cell transplantation

Introduction
AL (immunoglobulin light chain) amyloidosis is a plasma cell dyscrasia in which clonal
immunoglobulin light chains misfold, forming amyloid fibrils that are deposited in tissues
and vital organs, leading to organ dysfunction and failure [1]. The most common sites of
fibril deposition are the kidney and heart, although all parts of the body except the central
nervous system are possible targets [2]. The liver is affected in 9% of all cases of
amyloidosis [3]. Spontaneous hepatic rupture associated with AL amyloidosis is a rare but
often fatal complication. Several cases of hepatic rupture have been reported in the
literature; this is the first report of hepatic rupture in a patient with AL amyloidosis
undergoing treatment with high-dose melphalan and autologous stem cell transplantation.

Materials and methods
Case report

A 55-year-old woman first presented to the emergency department in July 2005 complaining
of severe right-sided abdominal pain. Exploratory laparoscopy following several studies
resulted in the discovery of a subcapsular hepatic contusion. Marked reduction in pain
occurred with supportive management. However, the patient continued to experience
hypertension despite appropriate medications. She was referred to a nephrologist to explore
alternate causes of hypertension associated with proteinuria and nephrotic syndrome. A
renal biopsy was performed in September 2005 showing amyloid deposits that stained
positive with Congo red and immunohisto-chemistry showed staining with antibody to
lambda light chains. She was subsequently diagnosed with light-chain (AL) systemic
amyloidosis with renal involvement and referred to the Amyloidosis Treatment & Research
Program at Boston University Medical Center.

Upon evaluation, the patient complained of dyspnea upon exertion, fatigue and weight loss
of 45 pounds over the previous 6 months. The physical examination revealed mild
hepatomegaly extending 2 cm below the right costal margin and peripheral edema of lower
extremities. There was no ascites. An abdominal fat pad aspiration was positive for amyloid
deposits. DNA from her bone marrow plasma cells was cloned and the monoclonal light
chain was identified as a λ6. Serum and urine immunofixation electrophoresis (IFE) revealed
a monoclonal IgA lambda gammopathy. The serum free light chain lambda level was
slightly elevated at 34.1 mg/l (5.7–26.3 mg/l), with a normal free kappa level of 12.1 mg/l
(3.3–19.4 mg/l) and kappa to lambda ratio of 0.36 (0.26–1.65). Early cardiac involvement
was suspected due to a 12 mm interventricular septal thickness, a decreased voltage on ECG
in the limb leads, and BNP of 202 pg/ml, although the ejection fraction was normal at 70%.
Hepatic involvement was suspected due to hepatomegaly and history of hepatic contusion.
Renal involvement was histologically confirmed. Laboratory findings are included in Table
I. Therefore, this patient had AL amyloidosis with renal, liver and early cardiac involvement
with an underlying plasma cell dyscrasia.

The patient underwent treatment with high-dose intravenous melphalan and autologous stem
cell transplant (HDM/SCT). Peripheral blood stem cells were collected following GCSF
mobilization and a total of 9.3 × 106 CD 34 + cells/kg were obtained. She received IV
melphalan at 200 mg/m2 in two divided doses, the following week. She then received an
autologous stem cell infusion of 5.58 × 106 CD34 + cells/kg 48 h later (Day 0). The
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following day, she was started on prophylactic medications to prevent nausea, vomiting,
stomatitis, bacterial, fungal, and viral infections. She was hospitalized on D + 8 with a
neutropenic fever and a red non-raised rash on her right thigh and posterior knee. Her status
was complicated the next day when she developed septic shock from Escherichia coli
bacteremia, acute renal failure, pancytopenia including a platelet count of 15,000/mm3 and
diarrhea. The following day (Day + 10), she complained of severe abdominal pain and
developed hematochezia. A CT scan was obtained which showed blood and fluid around the
liver consistent with hepatic rupture (Figure 1). The surgical service concluded that she was
not a candidate for surgery due to her neutropenia and sepsis. The patient's family expressed
wishes for comfort measures only. The patient subsequently died three days later (Day +
13).

At autopsy, 3 l of bloody fluid were evacuated from the peritoneal cavity. The liver appeared
grossly enlarged and weighed 5600 g (Figure 2). A massive subcapsular hematoma with
capsular perforations in the right lobe was also noted. The liver showed widespread
parenchymal and vascular amyloid infiltration (Figure 3). The heart was enlarged to 440 g.
The left ventricular wall was noticeably thickened to 1.9 cm. The left and right kidneys were
also enlarged and weighed 350 and 310 g, respectively. The cortical surface of both kidneys
exhibited a granular appearance. Finally, the spleen also appears to have been enlarged,
weighing 320 g.

Protein extraction and electrophoretic analysis
Amyloid fibrils were isolated from 20 g of liver tissue (05-135L) obtained at autopsy, using
the classical water extraction method detailed previously [4]. This method involves repeated
homogenization of the tissue in 0.9% NaCl to remove proteins noncovalently associated
with the fibrils followed by four homogenizations with deionized H2O.

A portion of the lyophilized water-washed liver sample was analyzed by SDS-PAGE and
immuno-blotting to assess size and light chain subtype (kappa or lambda). The approximate
molecular weight of proteins was analyzed by horizontal SDS-PAGE on gradient 10–15%
polyacrylamide gels using the automated Phast system (Amersham Biosciences) [5,6].
Protein bands were visualized with Coomassie blue stain. The identification of light chain
subtype (lambda vs. kappa) was demonstrated by immunoblotting. Proteins were initially
separated by SDS-PAGE, electrophoretically transferred to nitrocellulose, and then
visualized by antibody-linked staining [7].

Results
Amyloid liver fibril protein characterization

SDS-PAGE analysis of 05-135L liver-extracted fibrils demonstrated a major protein with an
approximate molecular weight slightly less that 30 kDa (Figure 4). The corresponding
immunoblot showed reactivity of the 30 kDa band to anti-human immunoglobulin lambda
light chain antibodies. Periodic acid-Schiff (PAS) staining of a separate SDS-PAGE gel
containing the 05-135L liver-extracted fibrils showed no staining of the 30 kDa band. This
suggested that the fibril-deposited lambda light chain was not glycosylated.

Discussion
Liver rupture is often a fatal complication that is associated with various conditions such as
trauma, pregnancy [8], anticoagulant therapy [9], connective tissue disorders [10], liver
infiltrative diseases [11], graft-versus-host disease [12], and hepatocellular carcinomas [13].
There have only been a handful of reported cases where systemic AL amyloidosis is
implicated as the cause for spontaneous liver rupture [14–22]. It has been fatal in all but
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three cases. Hepatic parenchymal and capsular infiltration with amyloid have been
implicated as contributing factors to liver ruptures. Intrahepatically, amyloid has been found
in the parenchyma in 100% of cases and in the vasculature in 68% of cases [23], possibly
leading to structural weakening of the liver. This can lead to intrahepatic hemorrhaging with
eventual capsular rupture. The degree of amyloid infiltration of the liver shows no distinct
correlation with liver dysfunction. As such, liver involvement cannot be reliably detected
with liver panel tests. In addition, hepatomegaly is also an unreliable indicator of liver
involvement [24]. Liver biopsy still remains the definitive method in detecting liver
involvement. However, care should be taken as up to 8% of patients may suffer from
procedure related hemorrhaging [25].

In this patient, spontaneous liver contusion led to her diagnosis. Although she had a λ6
monoclonal protein, which is most frequently associated with renal amyloidosis [26], we
and others have found that patients with λ6 can have other organ involvement. With few
effective therapies for AL amyloidosis available at that time and improvement in liver
dysfunction reported in 60% of patients after HDM/SCT, she was offered treatment with
HDM/SCT. In addition to the underlying hepatic involvement with amyloid, other factors
that may have contributed to her subsequent hepatic rupture and death may have included
sepsis and thrombocytopenia. Severe sepsis, defined as sepsis with accompanying organ
system failure, poses a difficult problem to manage and has a mortality rate of 28.6% and
was the cause of death in 3% of patients completing HDM/SCT at our center prior to 2004
[27]. Currently, the preferred method of treatment of hepatic rupture is surgical intervention
[28]. Conservative treatment was reported to be successful in some instances [29], but in one
case, the patient suffered from a hepatic hematoma without rupture of the capsule [18].
Nonetheless, presenting feature of liver contusion should be considered as a relative
contraindication for subsequent HDM/SCT.

Conclusion
Liver rupture has a poor prognosis and is an extremely rare complication of systemic AL
amyloidosis. Causes for hepatic rupture are multi-factorial. It should be suspected in patients
with AL amyloidosis and severe right upper quandrant pain, abdominal distention, guarding,
and/or acute anemia or hypotension. Diagnosis is established by ultrasound or CT scanning.
The mainstay of treatment is surgical, but mortality remains high.
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Figure 1.
Hyperattenuated area (arrow) indicates acute subcapsular hemorrhage of the liver.
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Figure 2.
Liver at autopsy revealing hepatomegaly and subcapsular hematoma.
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Figure 3.
Microscopic examination of the liver showing diffuse amyloid deposition on H&E stain.
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Figure 4.
Electrophoretic analysis of a water-washed liver extraction sample (05-135L) performed
under reducing conditions. Monomeric light chain (LC) of the lambda subclass is
demonstrated by treatment with Commasie blue (left) and immunoblotting with polyclonal
anti-human lambda LC antibodies (right). A low Mr standard (S) included phosphorylase b,
Mr = 97,000, albumin, Mr = 66,000, ovalbumin, Mr = 45,000, carbonic anhydrase, Mr =
30,000, trypsin inhibitor, Mr = 20,100, and alpha-lactalbumin, Mr = 14,400.
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Table I

Laboratory values.

Laboratory studies Patient baseline Patient day 10 Normal

Hemoglobin 12.7 g/dl 7.0 g/dl 12–16 g/dl

Hematocrit 38.7% 19.9% 38–47%

Platelets 448 × 103/mcl 15 × 103/mcl 150–450 × 103/mcl

WBC 11.6 × 103/mcl 0.3 × 103/mcl 4.0–11 × 103/mcl

INR 0.88 1.15 0.8–1.4

PTT 32 s 35 s 27–3 8 s

Factor X 128% * 75–150%

D-dimer > 1.0 mcg/ml * <0.25 mcg/ml

Albumin 3.7 g/dl 2.4 g/dl 3.5–5.0 g/dl

Alkaline phosphatase 147 U/l 76 U/l 25–125 U/l

ALT 36 U/l 170 U/l 1–45 U/l

AST 35 U/l 163 U/l 7–42 U/l

Total bilirubin 0.3 mg/dl 3.0 mg/dl 0.3–1.0 mg/dl

Creatinine 1.2 mg/dl 3.2 mg/dl 0.8–1.2 mg/dl

Urine total protein 8955 mg/24 h * < 150 mg/24 h

WBC = white blood count; INR = international normalized ratio; PTT = partial thromboplastin time; ALT = alanine transaminase; AST = aspartate
transaminase

*
Results unavailable.
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