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CASE REPORT

A rare case of amyloid light‑chain amyloidosis with bilateral perirenal 
hematoma shortly after initiation of peritoneal dialysis
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Abstract
Peritoneal dialysis (PD) is valuable for patients starting on renal replacement therapy because it preserves residual renal 
function, maintains hemodynamic stability, and affords higher quality of life than hemodialysis. Amyloid-related kidney 
disease is a rare condition and a cause of end-stage renal disease, the incidence of which appears to be rising in recent years. 
Hemoperitoneum is a common complication of PD. In some cases, it requires urgent treatment and careful monitoring for 
deterioration and potential complications. Although the kidney is a retroperitoneal organ, renal hemorrhage can cause bloody 
peritoneal dialysate. We encountered a rare case of amyloid light-chain amyloidosis where bilateral perirenal hematoma 
occurred shortly after initiation of PD. Amyloid angiopathy with increased blood vessel fragility and impaired vasoconstric-
tion may promote bleeding. Therefore, hemoperitoneum in a patient on PD with disease causing fragile blood vessels, such 
as amyloidosis, should alert the physician to the possibility of underlying angiopathy.
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Introduction

Amyloid light-chain (AL) amyloidosis is a heterogeneous 
group of diseases characterized by extracellular deposition 
of immunoglobulin light chains [1]. These amyloid fibrils 
can deposit in various locations, including the heart and kid-
neys, and cause organ failure [2]. Amyloid-related kidney 
disease is a rare condition and a cause of end-stage renal 
disease (ESRD), the incidence of which appears to be ris-
ing in recent years [3]. We are increasingly choosing renal 
replacement therapy (RRT) for patients with ESRD due to 
amyloidosis. Peritoneal dialysis (PD) is valuable for patients 
starting on RRT because it preserves residual renal func-
tion (RRF), maintains hemodynamic stability, and affords 
higher quality of life than hemodialysis (HD) [4]. Therefore, 
the number of cases of PD with underlying renal amyloido-
sis is expected to increase. Hemoperitoneum is a common 
complication of PD. Bloody peritoneal dialysate might be 

caused by the catheter itself, uremic bleeding, rupture of a 
renal cyst, retrograde menstrual bleeding, ovulation, retro-
peritoneal disease, or peritonitis [5]. Amyloidosis can be 
complicated by potentially life-threatening hemorrhage. We 
encountered a rare case of AL amyloidosis with bilateral 
perirenal hematoma that developed shortly after initiation 
of PD.

Case report

The patient was a 62-year-old woman who had been diag-
nosed with AL (primary) amyloidosis (λ immunoglobulin 
light chains) at the age of 53 years by renal biopsy (Left 
kidney). The histological findings at the time of the renal 
biopsy are shown in Fig. 1. Significant amyloid deposits 
were present in the vascular walls (Fig. 1d). We performed 
bone marrow biopsy to rule out multiple myeloma. Clonal 
plasma cells in bone marrow were less than 10%. Serum 
M protein was less than 3  g/dL and bone scintigraphy 
showed no bone lesions. Therefore, multiple myeloma was 
excluded. She underwent autologous stem cell transplanta-
tion followed by treatment with bortezomib–dexamethasone 
(Fig. 1e). However, her renal function gradually worsened. 
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When AL amyloidosis was diagnosed, her renal function had 
already deteriorated (eGFR: 35 mL/min/1.73 m2). She had 
mild hypertension but no diabetes mellitus. We attributed 

the decline in renal function to an effect of AL amyloidosis. 
We considered that the persistent severe proteinuria due to 
AL amyloidosis resulted in progression to CKD. Eight years 
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Fig. 1   Pathological findings on a renal biopsy. a Hematoxylin–eosin 
stain, 400 × . b Periodic acid–Schiff stain, 400 × . c λ-light-chain stain, 
400 × . d Direct fast scarlet stain, 100 × . e Clinical course during 

treatment of AL amyloidosis. APD automated peritoneal dialysis, G 
glomerulus, sCre serum creatinine level, UP/Cre urine protein/creati-
nine ratio, V vessel. Bar = 50 μm
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after the diagnosis of AL amyloidosis, she was started on PD 
because of ESRD. She did not undergo chemotherapy after 
induction of PD because the serum difference in involved 
and uninvolved free light chains (dFLC) was 13 mg/L, indi-
cating a VGPR (very good partial response) at that time. 
At initiation of PD, her blood pressure was 131/82 mmHg, 
pulse was 97/min, body temperature was 36.6 °C, body 
height was 1.52 m, and body weight was 94.8 kg (body mass 
index, 41 kg/m2). Her chief concern was fatigue. The labo-
ratory data at initiation of PD are summarized in Table 1. 
Automated PD (low-calcium peritoneal dialysis solution 
with 1.5% dextrose; Baxter, Deerfield, IL, USA) was per-
formed and the patient did well in the outpatient setting. 
The APD prescription was dwell volume of 2400 mL/m2, 
2.2 h/cycle, and 3 cycles/session, which provides 7200 mL 
of total volume and 8 h per session. She was taking some 
oral medications, including an antihypertensive drug, a 
diuretic, active vitamin D, a statin, and a xanthine oxidase 
reductase inhibitor. She had also previously had an ischemic 
stroke and was taking prophylactic low-dose aspirin. She 
did not develop perirenal hematoma between the diagnosis 
of AL amyloidosis and the initiation of PD (Fig. 2a). Six 
months after starting PD, she developed a perirenal hema-
toma that was diagnosed by contrast-enhanced computed 

tomography (Fig. 2b, left kidney). We confirmed bloody 
peritoneal dialysate (PD effluent; red blood cells > 100 per 
high-power field), left lumbar back pain, and severe anemia 
(hemoglobin decreased from 10.5 g/dL to 7.3 g/dL). The 
symptoms improved with conservative treatment, so PD 
was continued. One year after the first perirenal hematoma 
was detected, another with hemoperitoneum was seen on 
the contralateral side (Fig. 2c). She was admitted to hos-
pital where she received a blood transfusion for hypoten-
sion. Aspirin was discontinued. However, her residual renal 
function deteriorated because of severe anemia (hemoglobin 
decreased from 10.3 g/dL to 6.9 g/dL), so PD was discontin-
ued (Fig. 3). The laboratory data for the renal hemorrhage 
event on the contralateral side are summarized in Table 2.

Discussion

We encountered a rare case of bilateral perirenal hematoma 
shortly after initiation of PD. Hemoperitoneum in patients on 
PD is often attributed to intraperitoneal abdominal pathol-
ogy, mechanical or gynecological [6]. On rare occasions, 
hemoperitoneum might result from pathology in the retrop-
eritoneum, often of renal origin. Potential causes of bloody 

Table 1   The laboratory data at 
initiation of PD

Alb albumin, ALP alkaline phosphatase, ALT alanine aminotransferase, APTT activated partial thrombo-
plastin time, AST aspartate aminotransferase, BUN blood urea nitrogen, Ca calcium, Cl chloride, Cre cre-
atinine, CRP C-reactive protein, Fe iron, γGT γ-glutamyl transpeptidase, Glb globulin, Hb hemoglobin, 
HCO3− bicarbonate ions, Ht hematocrit, IP phosphate, K potassium, LDH lactate dehydrogenase, Mg mag-
nesium, Na sodium, pCO2 partial pressure of carbon dioxide, PLT platelets, pO2 partial pressure of oxy-
gen, PT-INR Prothrombin Time-International Normalized Ratio, RBC red blood cells, TP total protein, UA 
uric acid, WBC white blood cells

 < Complete blood count >   < Biochemistry > 
WBC 8811/μL TP 6.3 g/dL
RBC 329 × 104/μL ALB 3.4 g/dL
Hb 9.5 g/dL Glb 2.9 g/dL
Ht 30.4% AST 9 U/L
PLT 20.0 × 104/μL ALT 8 U/L

LD 249 U/L
 < Coagulation test >  γGT 11 U/L
PT-INR 0.94 ALP 127 IU/L
APTT 24.6 s Cre 9.14 mg/dL

BUN 68 mg/dL
 < Venous blood gas analysis >  UA 6.9 mg/dL
pH 7.343 CRP 0.34 mg/dL
pCO2 35.2 mmHg Fe 90 µg/dL
pO2 28.9 mmHg Ferritin 121 ng/mL
HCO3 18.7 mmol/L Na 138 mEq/L
Base excess − 6.3 mmol/L K 4.5 mEq/L

Cl 104 mEq/L
Ca 9.5 mg/dL
IP 6.4 mg/dL
Mg 2.1 mg/dL
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Fig. 2   a Abdominal computed tomography (CT) scans showing before hemorrhage. b Abdominal contrast-enhanced CT scans showing the first 
hemorrhage (left kidney) and c second hemorrhage (right kidney)

Fig. 3   Clinical course during 
the second admission. Perito-
neal dialysis was temporarily 
discontinued and hemodialysis 
was started on the second hos-
pital day. The bloody peritoneal 
dialysate gradually thinned and 
became light but the patient 
became anuric during the hos-
pital stay. Therefore, peritoneal 
dialysis was not resumed and 
hemodialysis was continued 
thereafter. Hb hemoglobin, HPF 
high-power field
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dialysate include rupture of a cyst in patients with polycystic 
kidney disease [7], acquired cystic disease [8], and renal 
tumor. Normally, the kidney is a retroperitoneal organ and 
is not expected to be involved in intra-abdominal bleeding. 
Few cases of retroperitoneal bleeding have been described. 
A possible explanation is adhesion between the wall of a cyst 
and the peritoneum because of their anatomical proximity 
and inflammation secondary to intracystic hemorrhage [9]. 
Our patient had developed multiple acquired cysts adjacent 
to the peritoneum in both kidneys. Therefore, we considered 
rupture of renal cysts and aspirin to have contributed to her 
severe perirenal hematoma.

These findings raise the question of why bilateral renal 
hematoma developed in such a short period of time. A previ-
ous report described confirmation of spontaneous or peri-
interventional hemorrhage in approximately one-third (28%) 
of patients with systemic amyloidosis during the course of 
the disease [10]. In patients with AL amyloidosis, the most 
important pathogenetic factors are acquired hemostatic 
abnormalities, including coagulation factor deficiencies, 
hyperfibrinolysis, and platelet dysfunction [11]. It has been 
reported that analysis of TAT complexes, fibrinogen, and 
PIC can be used to differentiate localized AL amyloidosis 
from systemic amyloidosis [12]. We did not check TAT 

complexes and PIC, but FDP, ATIII, α2-PI, fibrinogen, and 
bleeding time were all normal (Table 3). Because our patient 
had renal-limited AL amyloidosis, not systemic AL amyloi-
dosis, we speculated that amyloid angiopathy with increased 
blood vessel fragility and impaired vasoconstriction might 
have caused the perirenal hematoma. In this case, we had 
found significant amyloid deposition in the vessel walls on 
a previous renal biopsy (Fig. 1d). Although direct confirma-
tion was not possible, vascular fragility due to amyloidosis 

Table 2   Laboratory data 
after the second perirenal 
hemorrhage

Alb albumin, ALP alkaline phosphatase, ALT alanine aminotransferase, APTT activated partial thrombo-
plastin time, AST aspartate aminotransferase, BUN blood urea nitrogen, Ca calcium, Cl chloride, Cre cre-
atinine, CRP C-reactive protein, Fe iron, γGT γ-glutamyl transpeptidase, Glb globulin, Hb hemoglobin, 
Ht hematocrit, IP phosphate, K potassium, LDH lactate dehydrogenase, Mg magnesium, Na sodium, PLT 
platelets, PT-INR Prothrombin Time-International Normalized Ratio, RBC red blood cells, TP total protein, 
UA uric acid, WBC white blood cells

 < Complete blood count >   < Biochemistry > 
WBC 9820/μL TP 5.1 g/dL
RBC 238 × 104/μL ALB 1.3 g/dL
Hb 6.9 g/dL Glb 3.8 g/dL
Ht 22.3% AST 11 U/L
PLT 26.3 × 104/μL ALT 8 U/L

LD 315 U/L
 < Coagulation test >  γGT 8 U/L
PT-INR 1.05 ALP 172 IU/L
APTT 26.8 s Cre 14.91 mg/dL

BUN 38 mg/dL
 < Peritoneal dialysis fluid >  UA 7.9 mg/dL
Red blood cell  > 100/HPF CRP 9.3 mg/dL
White blood cell 1–4/HPF Fe 17 µg/dL
Mesothelial cell  < 1/HPF Ferritin 121 ng/mL
Bacteria (−) Na 140 mEq/L

K 4.9 mEq/L
 < Peritoneal dialysate culture >  No bacteria Cl 101 mEq/L

Ca 8.8 mg/dL
 < Peritoneal dialysate cytology >  Class II IP 6.7 mg/dL

Mg 2.2 mg/dL

Table 3   Coagulation test results

APTT activated partial thromboplastin time, ATIII antithrombin III, 
α2PI α2 plasmin inhibitor, FDP fibrin/fibrinogen degradation prod-
ucts, Fib fibrinogen, PT-INR Prothrombin Time-International Nor-
malized Ratio

 < Coagulation test > 
PT-INR 0.87
APTT 23.1 s
FDP 3.2 μg/mL
ATIII 95.6%
α2-PI 94.0%
Fib 205 mg/dL
Bleeding time 2.5 min
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might have contributed to rupture of a renal cysts. There-
fore, patients with AL amyloidosis on PD should be care-
fully assessed for hemoperitoneum by abdominal computed 
tomography.

The molecular mechanism by which AL amyloidosis 
causes bilateral perirenal hematoma via cyst rupture has not 
been elucidated in detail. However, serum levels of angio-
genic cytokines, such as angiopoietin-1, vascular endothelial 
growth factor (VEGF), basic fibroblast growth factor (bFGF) 
and angiogenin, have been reported to be higher in patients 
with AL amyloidosis [13]. Angiogenesis has recently been 
implicated in the growth of renal cysts in polycystic kidney 
disease [14]. Therefore, renal cysts might be prone to rupture 
in AL amyloidosis, which is characterized by fragile blood 
vessels. Further study is needed in terms of basic research.

We have described our experience in a case of bilateral 
perirenal hematoma as a result of cyst rupture following 
initiation of PD in a patient with AL amyloidosis. Patients 
with AL amyloidosis have acquired hemostatic abnormali-
ties and blood vessel fragility. Therefore, perirenal hem-
orrhage should be strongly suspected in patients with AL 
amyloidosis who are on PD and admitted for acute abdomen 
and hemoperitoneum. Thorough examination is required in 
such patients.
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