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Spontaneous Lumbar Artery Bleeding and Retroperitoneal Hematoma 
in a Patient Treated with Continuous Renal Replacement Therapy

Jin Kyung Park, M.D.1, Sung Ho Kim, M.D.1, Hee Jin Kim, M.D.2, and Duk Hyun Lee, M.D.1

1Department of Internal Medicine, 2Department of Radiology, Daegu Fatima Hospital, Daegu, Korea

Rupture of the lumbar artery is usually associated with trauma but rarely has been reported in association with anticoagulation. We 
present a 71-year-old man who developed spontaneous rupture of the lumbar artery leading to a retroperitoneal hematoma while re-
ceiving continuous renal replacement therapy (CRRT). The bleeding was confirmed by computed tomography and angiography and 
was controlled successfully using selective angiographic embolization. We suggest that spontaneous retroperitoneal bleeding should 
be considered in a case of sudden decrease in hemoglobin in a CRRT patient.
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■ Case Report ■

Retroperitoneal bleeding secondary to lumbar artery injury is typically associated with trauma or surgery.[1] Spontaneous 
lumbar artery rupture is rare and may be related to vascular lesions, coagulopathy or anticoagulation therapy.[2,3] 

The main advantage of continuous renal replacement therapy (CRRT) is the slower rate of solute or fluid removal per unit of 
time, but one requirement of CRRT that has potential deleterious consequences is anticoagulation. 

We report a case of retroperitoneal hematoma due to spontaneous rupture of the lumbar artery in a patient treated with CRRT 
for severe edema and review the different methods of anticoagulation employed during CRRT. 

Case Report

A 71-year-old male patient was transferred to our hospital due to generalized edema and dyspnea. He had a long history of 
type II diabetes mellitus and had recently developed severe edema; related weight gain was over 10 kg. On physical examina-
tion, he had pale conjunctivae and pretibial pitting edema. Inspiratory crackle was heard on both lower lung fields. On admis-
sion, he had a pulse of 80 beats/min, a respiratory rate of 20 breaths/min, and blood pressure of 130/70 mmHg. Laboratory 
results included hemoglobin, 8.0 g/dL; white blood cell count, 5,530/mm3; platelet count, 267,000/mm3; creatinine 2.8 mg/dL; 

albumin, 1.2 g/dL; prothrombin time (PT), 10.9 sec; activated 
partial thromboplastin time (aPTT), 26.9 sec; sodium, 141 
mEq/L; potassium, 3.9 mEq/L; and 24-hr urine protein, 5.6 g/
day. Blood gas analysis revealed a pH of 7.39, PaCO2 of 30.3 
mmHg, PaO2 of 77.5 mmHg, HCO3

- of 18.3 mmol/L, and 
SaO2 of 95.6%. Echocardiography demonstrated concentric 
left ventricular hypertrophy with impaired relaxation and 
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increased intima-media thickness in the common carotid 
artery.

We administered intravenous furosemide, but edema and 
pleural effusion worsened (Fig. 1). On day 5 after admis-
sion, the patient was transferred to the intensive care unit 
(ICU) and CRRT was performed. The treatment settings 
were blood flow, 120 mL/min; dialysate flow, 1,000 mL/h; 
replacement fluid flow, 1,000 mL/h; and ultrafiltration rate, 
200-300 mL/h. Heparin was administered as a bolus of 2,000 
international units (IU), followed by continuous infusion of 
600 IU/h into the dialysis circuit. 

On day 8 after admission, the 3rd day of CRRT, the patient 
exhibited a change in mental status. His blood pressure was 
60/40 mmHg and pulse rate was 114 beats/min. Hemoglobin 

fell to 4.4 g/dL. PT and PTT were within normal range (13 
sec/32.4 sec) and his platelet count was 147,000/mm3. Un-
der suspicion of internal bleeding and hemorrhagic shock, 
we administered intravenous fluids, blood transfusion, and 
oxygen supplementation; we also injected erythropoietin. 

The patient underwent abdominal computed tomography, 
which showed a large hematoma in the right retroperito-
neum and the right iliacus muscle (Fig. 2). For diagnostic 
and therapeutic purposes, the patient underwent emergent 
angiography. Contrast leakage was found in the right lumbar 
artery. Endovascular embolization with gelfoam® (Cali-Gel, 
Hangzhou Alicon Pharm SCI. & TEC. Co., Ltd., Hangzhou 
City, Zhejiang, China) and microcoils (Tornado, Cook Med-
ical Inc., Bloomington, IN, USA) successfully controlled 
the bleeding (Fig. 3). After the procedure, the patient recov-
ered gradually.

Discussion

Rupture of the lumbar artery is typically associated with 
trauma or surgery.[1] Although rare, lumbar artery rupture 
without associated trauma may be related to anticoagulation 
therapy.[2,3] 

Retroperitoneal hematoma can present clinically as groin, 
flank, abdominal or back pain. In most cases, the onset is 
clinically marked by sudden violent pain. Management 
usually involves the correction of coagulopathy, fluid resus-
citation, blood transfusion, and other supportive measures. Fig. 1. Chest radiograph showing bilateral pleural effusion.

Fig. 2. Computed tomography scans of the abdomen. Large (15 x 20 cm) right retroperitoneal hematoma (arrow) was seen (A). Right ilia-
cus muscle hematoma (arrow) was also detected with retroperitoneal hematoma (B).
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Angiography and arterial embolization may provide an ef-
ficacious therapy. Cases that are unresponsive to the afore-
mentioned therapies are generally treated with surgery. In 
our patient, there was no abdominal trauma. The risk factors 
for bleeding included chronic kidney disease (CKD) and 
heparin use for CRRT.

Spontaneous bleeding in CKD patients is not uncom-
mon; however, spontaneous lumbar artery rupture in CKD 
patients is quite rare. Halak et al.[4] reported the first case 
of spontaneous lumbar artery rupture in a hemodialysis pa-
tient in 2001. In Korea, Pyo et al.[5] reported spontaneous 
rupture of the lumbar artery and inferior epigastric artery in 
a hemodialysis patient. The origin of the bleeding tendency 
exhibited by CKD patients is multifactorial. Decreased 
platelet factor III activity, platelet aggregation and adhesive-
ness abnormalities, and impaired prothrombin consumption 
contribute to clotting defects, uremic thrombocytopenia and/
or direct injury to the vascular intimal layer.[6,7] Abnormal 
bleeding times and coagulopathy may be reversed with des-
mopressin, cryoprecipitate, conjugated estrogen, or blood 
transfusion, as well as by the use of erythropoietin.[8]

CRRT is an extracorporeal blood purification therapy 
intended to substitute for impaired renal function over an 
extended period of time; it is administered 24 hours a day.
[9] The use of CRRT in critically ill patients with acute re-
nal failure, combined with cardiovascular instability, severe 
fluid overload, cerebral edema or hypercatabolism and high 
fluid requirements, is widely accepted. It can also be used in 
patients in refractory chronic edematous states or with pul-

monary edema.[10]
One requirement of CRRT that has potential deleteri-

ous consequences is anticoagulation. While anticoagula-
tion exposes patients to the risk of bleeding, the absence 
of it may result in clotting of the CRRT circuit. Bleeding 
during anticoagulation for CRRT is reported in 5-25% of 
patients,[11-13] although the incidence depends on the 
population and the criteria used to define bleeding. Optimal 
anticoagulation methods are easy to implement and monitor, 
have few side effects, and are cost effective.   

Common treatment options include unfractionated hepa-
rin, regional citrate, no anticoagulation, and thrombin an-
tagonists. Less commonly used modalities include heparin 
with protamine reversal, low-molecular-weight heparins, 
heparinoids, and platelet-inhibiting agents.

Unfractionated heparin (UFH) remains the most widely 
used anticoagulant for CRRT. The risk of hemorrhage is the 
main drawback to UFH. The reported incidence of bleeding 
ranges from 10-50%, with mortality due to bleeding as high 
as 15%.[14-16] It has been suggested that the risk of hemor-
rhage or clotting of the extracorporeal circuit is a function 
of aPTT rather than heparin dose.[14]

Regional citrate can be used for patients who are at high 
risk for bleeding. When citrate is used, metabolic monitor-
ing is necessary and the composition of the CRRT fluids 
must be adjusted. Meta-analysis revealed longer circuit sur-
vival and less bleeding with the use of citrate compared with 
UFH.[17] However, citrate is now being replaced by other 
anticoagulants in Korea, because citrate anticoagulation is 

Fig. 3. Angiography. Contrast leakage was noted in the right lower lumbar artery (arrow) (A). Embolization with gelfoam and microcoils 
was successful (B).
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labor-intensive and calcium-free dialysate is not available in 
Korea.

Argatroban (Novastan®) is a direct thrombin inhibitor. It 
can be used in patients on renal replacement therapy (RRT) 
who develop heparin-induced thrombocytopenia. In one of 
the largest reported studies on RRT and argatroban, safety 
and efficacy were evaluated in 47 patients, including 14 on 
CRRT.[18] Major bleeding occurred in 3 of 50 treatment 
courses (6%). Argatroban is available in Korea, but clinical 
experience of its use in CRRT is limited.

Nafamostat mesilate (Futhan®), a synthetic serine protease 
inhibitor, is a prostacyclin analog. It has been suggested to 
be safer than regional or low-dose heparin. A few studies of 
nafamostat mesilate use in CRRT have been published; they 
reported less bleeding than seen with the use of UFH.[19] 
Nafamostat mesilate is now used widely in patients who are 
at high risk for bleeding.

As CRRT is increasingly used in the critical care/ICU 
setting, the need for anticoagulation presents greater chal-
lenges because many critically ill patients with sepsis and 
inflammation are already at higher risk of bleeding as well 
as clotting. 

In conclusion, we suggest that the possibility of spontane-
ous retroperitoneal bleeding should be considered in CRRT 
patients with sudden decreases in hemoglobin. Anticoagu-
lant selection for CRRT should be determined based on 
patient characteristics, local expertise, nursing comfort and 
ease of monitoring. 
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