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Treatment of hematuria caused by renal  
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Yuedong Chen, Fei Liu, Jinchun Xing, Rongfu Liu 

Department of Urology and Center of Urology, The First Affiliated Hospital of Xiamen University, Xiamen 361003, 
P. R. China

Received December 3, 2014; Accepted January 29, 2015; Epub February 15, 2015; Published February 28, 2015

Abstract: This study is to investigate hematuria in pregnant patients caused by renal arteriovenous malformation 
and to evaluate the efficacy of superselective renal angiography and embolization used for treatment of renal arte-
riovenous malformation. Two cases of hematuria in pregnant patients caused by renal arteriovenous malformation 
were enrolled. Case 1 was a 28-year-old woman with repeatedly intermittent hematuria at week 7 during gestation. 
Case 2 was a 30-year-old woman with repeatedly intermittent hematuria at week 8 during gestation. B ultrasound 
and CT were performed to detect hydronephrosis. Renal arteriovenous malformation was diagnosed by selective an-
giography. Both the patients were treated with embolization. The 2 cases were successfully embolized with different 
materials including gelfoam and coils. Both of the 2 patients were recovered well and discharged successful after 
the operation. In conclusion, superselective renal angiography and embolization are effective methods for diagnosis 
and treatment of renal arteriovenous malformation in pregnant patients.
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Introduction

Renal arteriovenous malformation is more 
common in females than in males and more 
frequently diagnosed in right kidney than in left 
kidney of people at the 30-40 years of age [1]. 
Renal arteriovenous malformation is a rare dis-
ease, with an incidence of about 0.04%. Renal 
arteriovenous malformation leading to hematu-
ria in pregnant patients has an incidence of 
less than 0.04%, with only few cases reported 
in pregnant women so far [2]. The clinical mani-
festations of renal arteriovenous malformation 
mainly include gross hematuria, urinary reten-
tion, and lumbar pain. Renal arteriovenous mal-
formation can be divided into two major catego-
ries, the congenital and acquired renal arterio-
venous malformation. Acquired renal arteriove-
nous malformation includes traumatic, iatro-
genic, neoplastic, inflammatory, idiopathic, or 
spontaneous types [3]. Due to the incomplete 
structure of arteriovenous malformations, vari-
ous degrees of hyaline even occur in some ves-
sels, leading to easy rupture and bleeding of 
dysplastic vessels. The hyperdynamic circula-
tory state in pregnant patients makes abnor-

mal blood vessels prone to rupture, easily 
resulting in hematuria. The gross bleeding often 
causes blood clots filling in the bladder, leading 
to difficulty in urinating or even the hydrone-
phrosis of kidney. Progressive decreased hemo-
globin usually occurs in the patients, and the 
blockage of ureters caused by blood clots 
results in the lumbar pain and even renal colic 
in patients. B ultrasound inspection can help to 
detect the blood clots in the bladder, and uri-
nary system CT examination can help to deter-
mine the hematocele of kidneys or ureters. CT 
also assists to exclude calculus, tumors, and 
other causes of hematuria [4].

Renal angiography is still the gold standard of 
diagnosis for renal arteriovenous malformation. 
Renal arteriography can directly and compre-
hensively display the location, shape, number, 
blood supply, and changes in hemodynamics 
[5]. However, as renal arteriography is radioac-
tive, it is a contraindicated inspection item for 
pregnant women [6]. The 2 pregnant cases in 
this study with obvious hematuria and progres-
sive decreased hemoglobin were treated with 
conservative treatment, which was not effec-
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tive. Therefore, they were treated with renal 
arteriography.

Case report

Case 1 (Figure 1A-C) was a 28-year old preg-
nant patient with intermittent hematuria in 
week 7 during gestation, accompanied by the 
right side lumbar pain. B ultrasound inspection 
found that the size of heterogeneous focus in 
bladder was about 8.6 × 5.2 cm, which was 
possibly a blood clot. Urinary System CT found 
hydronephrosis of the right kidney and hemato-
cele of the right pelvis, right ureter blood, and 
bladder. When the bladder was flushed, the 
gross blood clots were intermittently dis-
charged out. Right renal arteriography and 
embolization were carried out under local 
anaesthesia and obvious arteriovenous shunt 
of lower pole in right kidney was observed. 
Hematuria disappeared on the day of emboliza-
tion. After about 200 ml of fresh blood clots 
were flushed out, the bladder was smooth with 
clear liquid flushed out. Lumbar pain on the 
right side appeared on the day of the operation, 
accompanied by nausea, vomiting, and fever 
after 48 hours. B ultrasound inspection showed 
no obvious abnormalities in the bladder. The 
patient recovered well and was discharged 9 
days after the operation.

Case 2 (Figure 1D and 1E) was a 30-year old 
pregnant patient with intermittent hematuria 
appeared in week 8 during gestation, accompa-
nied by lumbar pain on the right side. B ultra-
sound inspection showed hydronephrosis of 
both kidneys, with slightly higher echo found in 
the right renal sinus than in the left renal sinus. 

The flocculent heterogeneous echo texture in 
the bladder was also found. Right renal arteri-
ography and embolization were carried out 
under local anaesthesia, and obvious arteriove-
nous shunt in the central of right kidney was 
found. Gelatin sponge particles and micro-tow-
er coils were used for the selective emboliza-
tion of vascular lesions. Hematuria disap-
peared on the day of embolization. CT examina-
tion after the operation indicated the cortex-
like multiple low density lesions in the upper 
right kidney, suggesting that ischemic and mild 
infarction occurred. The patient recovered well 
and was discharged 8 days after the 
operation.

Discussion

Hematuria caused by renal arteriovenous mal-
formations in pregnant women is rarely report-
ed. In this study, 2 pregnant patients with lum-
bar pains and hematuria, hematoma, urine 
retention, and decreased levels of haemoglo-
bin were admitted in the hospital. Previously, 
the main treatments for renal arteriovenous 
malformation include nephrectomy or partial 
nephrectomy, renal artery ligation and other 
methods. However, since arterial embolization 
was successfully used for treatment of renal 
arteriovenous malformation, it has become 
one of the effective methods [7]. Therefore, the 
treatments of renal arteriovenous malforma-
tion mainly are surgery and interventional 
embolization. Embolization is the preferred 
treatment of renal arteriovenous malformation 
because it can reduce the trauma and preserve 
renal function [8]. Surgery or embolization for 

Figure 1. Two cases. A-C. Case 1. A. Before the embolization, angiography showed clear arteriovenous shunt in lower 
pole artery of right kidney. Two superselective microcatheters were used for the blood supply artery. Micro-coils 
including 2 MWCE-18S-3/2-TORNADO and 1 MWCE-18S-4/2-TORNADO were inserted for embolization and a small 
amount of gelatin sponge was injected. B, C. After embolization, the angiography was performed. The malformation 
disappeared. The remnants substance of the right kidney and renal blood flow showed no abnormalities. Abnormal 
tortuous small vessels were still visible in the lower pole, but no obvious abnormalities triage and contrast agent 
extravasation detectible. D, E. Case 2. D. The gross arteriovenous regurgitation was observed in the central of right 
kidney, and superselective microcatheters were used for the blood supply artery. Gelatin sponge and one tower-
shaped micro-coil were inserted for embolization. E. The angiography after embolization showed that the malforma-
tion disappeared. 
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patients should be chosen based on the gen-
eral conditions of patients, such as symptoms 
and arteriovenous malformation [9, 10]. Fur- 
thermore, another study shows that large arte-
riovenous malformation of multiple blood sup-
ply requires surgical ligation and the removal of 
abnormal lesions. After treated with renal 
artery embolization, the gross hematuria disap-
peared in both cases on the day of surgery, 
obtaining significant therapeutic effect.
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