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ABSTRACT Objective: To evaluate the therapeutic effect of interventional embolization in the treatment of acute intractable
iatrogenic renal hemorrhage. Methods: Collected 72 patients with acute intractable iatrogenic renal hemorrhage admitted to the First
Affiliated Hospital of Nanjing Hospital University from June 2012 to June 2021. All patients underwent interventional renal angiography
when conservative treatment was ineffective. The responsible artery for bleeding was determined according to the angiographic findings,
and embolization was performed. The efficacy and safety of clinical hemostasis were observed after operation. Results: Among the 72
patients, 64 cases showed positive results in interventional angiography, including 12 cases of simple contrast agent overflow, 19 cases of
simple pseudoaneurysm, 8 cases of simple arteriovenous fistula, 9 cases of combined two kinds of angiography, and 16 cases of indirect
signs of arterial hemorrhage. The success rate and clinical hemostasis rate of interventional embolization in patients with positive
bleeding was 100% . In 72 patients, the white blood cell count, blood neutrophil ratio, hemoglobin, hematocrit, and platelet count
significantly increased 3 d after intervention compared with those before intervention (all P<0.05), while the creatinine and urea nitrogen
slightly increased compared with those before intervention (all P>0.05); Creatinine and urea nitrogen were measured again in 30 patients
7 d after interventional surgery, and they basically returned to normal compared with those before interventional surgery (all P>0.05). No
serious postoperative complications such as renal failure occurred in all patients during hospitalization. Conclusion: Interventional
embolization for the treatment of acute intractable iatrogenic renal hemorrhage patients has the advantages of safety, efficiency, and fewer
complications,which is worth promoting and applying clinically.
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Table 1 Clinical baseline data and procedural outcomes of patients with iatrogenic renal hemorrhage

Variables

Data

Age(years)(n=72)

Gender(n=72)

Female

latrogenic causes(n=72)

Male

Percutaneous nephrolithotripsy

23-78(48.9+14.1)
55 (76.4%)
17 (23.6%)
44 (61.1%)

Partial nephrectomy for renal tumors 22 (30.6%)
Renal transplantation 2 (2.8%)
Renal puncture biopsy 3 (4.2%)
Nephrostomy 1 (1.4%)
Surgical site(n=72) Left kidney 38 (52.8%)
Right kidney 34 (47.2%)
Clinical manifestation(n=72) Persistent hematuresis 57(79.2)
Persistent hemorrhagic fluid in the drainage bag 12 (16.7)
Progressive osphyalgia 3(4.2)
DSA angiographic results(n=72) Contrast extravasation 12 (16.7%)
Pseudoaneurysm 19 (26.4%)
Arteriovenous fistula 8 (11.1%)
Contrast extravasation and Pseudoaneurysm 5(6.9%)
Arteriovenous fistula and Pseudoaneurysm 4 (5.6%)
Indirect signs of bleeding 16 (22.2%)
Negative result 8 (11.1%)
Embolic materials positive result(n=64) Gelatin sponge particles 6 (8.3%)

Microcoils

Gelatin sponge particles and Microcoils

13 (18.1%)

42 (58.3%)

PVA particles 1 (1.4%)

N-butyl 2- cyanoacrylate 2 (2.8%)

Postoperative embolization reactions(n=21) Fever 9 (12.5%)
Lumbago 10 (13.9%)

Nausea and vomiting

2 (2.8%)
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Fig.1 Three typical manifestations and treatment of intractable iatrogenic renal hemorrhage by DSA angiographic results

Note: Fig. a,b: Male, 49 years old, after percutaneous nephrolithotomy. DSA showed local contrast extravasation (white arrow) in the lower pole branch of

the right kidney artery. After embolization of the responsible artery with 350-560 pwm gelatin sponge particles and 4 microcoils, repeated angiography

showed that the target artery was blocked and contrast extravasation disappeared. Figure ¢, d: Female, 28 years old, after percutaneous nephrolithotomy.

DSA showed a distal pseudoaneurysm (white arrow) in the upper pole branch of the right kidney artery. After embolization of the responsible artery with

350-560 wm gelatin sponge particles and 1 microcoil, repeated angiography showed that the target artery was blocked and the pseudoaneurysm

disappeared. Fig. e, f: Male, 74 years old, after left pyelostomy. DSA showed arteriovenous fistula (white arrow) in the lower pole of the right kidney

artery. Renal vein was observed at the early stage of the artery. After embolization of the responsible artery with 350-560 wm gelatin sponge particles and

2 microcoils, repeated angiography showed that the target artery was blocked and the arteriovenous fistula disappeared.
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Table 2 Comparison of related laboratory indexes in 72 patients before and 3d after intervention

Variables Before intervention 3 d after intervention t value Pvalue
White blood cell count(10%L) 8.7+3.8 9.9+2.9 -2.100 0.041
Blood neutrophil ratio(%) 75.1x£10.1 80.5+6.6 -3.624 0.001
Hemoglobin(g/L) 88.8+16.3 97.6+16.6 -5.125 <0.001
Hematocrit 0.258+0.050 0.288+0.052 -4.648 <0.001
Platelet count(10%L) 198.4+96.1 225.4+104.0 -2.404 0.020
Creatinine(umol/L) 133.5+145.1 140.4+152.4 -0.752 0.220
Urea nitrogen(mmol/L) 7.7£5.5 7.9+6.1 -0.266 0.716
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Table 3 Comparison of related laboratory indexes in 30 patients before and 7 d after intervention
Variables Before intervention 7 d after intervention t value P value
White blood cell count
(10°L) 9.1+4.4 7.0+2.4 2.751 0.011
Blood neutrophil ratio(%) 78.2+9.3 68.9+10.3 4.279 <0.001
Hemoglobin(g/L) 81.5+17.4 107.2+22.0 -6.032 <0.001
Hematocrit 0.239+0.051 0.323+0.067 -5.969 <0.001
Platelet count(10°/L) 189.7+110.6 240.6+113.0 -2.259 0.033
Creatinine(pmol/L) 165.5+£173.4 147.8+161.5 1.387 0.190
Urea nitrogen(mmol/L) 9.3+6.4 12.8+17.6 -1.064 0.306

Note: Only 30 patients with iatrogenic renal hemorrhage underwent laboratory examination 7 d after intervention.
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