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— Abstract —

Efficiency of Embolization for Kidney Injury

Young Kee Kwon, M.D., Hyuk Soo Chang, M.D., Byung Hoon Kim, M.D.,
Choal Hee Park, M.D., Chun Il Kim, M.D.

Department of Urology, Keimyung University School of Medicine, Daegu, Korea

Purpose: High-grade (I11, IV, V) renal injury may need interventional management. We investigated
whether the selective embolization of the renal artery is effective for the treatment of major renal injury in com-
parison with emergency renal exploration.

Methods: We retrospectively reviewed the medical and radiologic records of patients who underwent
surgery or embolization for renal injury (Grade 11, 1V, V) between January 1990 and December 2007. We ana-
lyzed the change in treatment method before and after 2000, the blood pressure, the hemoglobin at the time of
visit, the hospital days and the complications in patients who received surgery or embolization. Preserved renal
functions of the embolized kidneys were identified by using enhanced CT.

Results: Cases of surgery and embolization were 37 and 13, respectively: 5 and 4 in renal injury grade l11, 17
and 6 ingrade IV and 13 and 3 in grade V. Cases of surgery and embolization were 33 and 1 before 2000 and 2
and 12 after 2000, repectively: embolizations increased after 2000. No significant differences in mean diastolic
pressure, hemoglobin, hospital days and complications existed between the surgery and the embolization
groups (p>0.05). However, the transfusion volume was significantly smaller in the embolization group
(p<0.05). One postoperative complication occurred in the surgery group. We identified the preserved renal
functions of the embolized kidney by using enhanced CT.

Conclusion: Embolization could be one treatment method for high-grade renal injury. Thus, we might sug-
gest selective embolization a useful method for preserving the renal function in cases of high-grade renal
injury. (J Korean Soc Traumatol 2010;23:16-20)
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Table 1. Classification of renal injury

8}3] (American Association for the Surgery of Trauma)<]
ANENEF Y Y3 (Oragan Injury Scaling Committee) o]

ol Awre BFHel olsl EFEATHE) (Table 1) #7
o AR ARl S WEA ol BART A,
Gas 527} AEHoT QoA A% AN w5
Golq BAEYo] Fo8 A9 $F AR FAT 2
A S0 F A AE% e 9 R A4E% 1908
Se7oR NEB A0S AAYD 1385 AAeT
0% ko] 77t A8 A olghy] Bt G x 47, 48
% Ag F 4UL A7 A5 ALY 2 P
So vaadn. g9 A4ES AN 22 A8 4 A
U 29&S ANFe] AHEYol FAY ABABL
A AdEe AAsAom F7 A3 G20
AR zYZRo R HER AL G
n. 2 i
Gradeol W2 $227 Ad&7e FAFE 747

grade III 54|, 44, grade IV 193], 63, grade V 134, 34
o] A tH(Table 2).

Fead AAeLe] AFE A o)) P 582+19
mmHg, 534+20 mmHg, ¥4 F3+ 11242 ml/dl, 102

Grade Type Description
| Contusion Microscopic or gross hematuria, urologic studies normal
Hematoma Subcapsular, nonexpanding without parenchymal laceration
I Hematoma Nonexpanding perirenal hematoma confined to renal retroperitoneum
Laceration <1 cm parenchymal depth of renal cortex without urinary extravasation
11 Laceration >1 cm parenchymal depth of renal cortex without collection system
rupture or urinary extravasation
\Y Laceration Parenchymal laceration extending through renal cortex, medulla, and
collecting system
Vascular Main renal artery or vein injury with contained hemorrhage
\% Laceration Completely shattered kidney
Vascular Avulsion of rena hilum, devascularizing the kidney

* Advance on grade for bilateral injuries up to grade 111

Table 2. Comparing of treatment method divided by kidney injury grade

1990-2007 (n=50)

Embolization Nephrectomy & Partial nephrectomy
G I 4 5
G IV 6 19*
GV 3 13
Total 13 37

* : 1 cases were done partial nephrectomy
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+2 mi/diZ o3 2ol HE gl A5 F AL7Z

o, WoAZAS AN BERY FYES Ao 5 Y=
I ZFA ARG FAAME Aol fIATHp0.05). AT 5 stofof gtk Zlolth A A8 A AEY A=t
AA el A 192041440 ml, 984+476 mIZ F 77+ Sape] A E mpotst=Alo] fAdolm, ofd wet A8
zpol7k AT UGS ANE A, T, T2 Yo ¥ws) HE AAslok doh(7) AF WY AAe JFE HA=
Qe AR A Ve FMAE $YS I P $5T AARE FUEART A3 53 8559 g4,
I AL A 4964492 ml/dl, 676252 ml/dlZ ko] 7t s A7 fF, AER] B 7d §2 5 5 e
AAATHp005), X FE = S 10684748 ml/dl, 280+ o] th(8)
340 ml/dl, 1283 AF F $£E2 3562396 ml/dl, 28103 BAE ANEA] ASE HEH QRO7T XYL &
mi/di2 F27 FASAd ol Addn  ¥d PHE flol #AE £ Ane dE WgE oo
(p€0.05) (p¢0.05)(Table 3). AFE ¥ FHECBZE F&Fd A FF AEFY] Afoe =de] Hi Urh(9)
N & F FERe 2ol 17k AU AR Aol 5 AedA £H AR/ AEH %3 5
=g 8 WARISEe A A3 Fabel AuANA A
AAETE A5 F F2 CTAA 2 A2 257l grade IV o]l 7% ZFHA G+ A% 27bo] A
Qs FEAR 275S e tHFig. 1) AAA 25~50% BEE AAde Ag 2HEHA G-
A8 2 AREA0l e As 193 A o8 &
V. 3z JEetH9l Bebgol Qlgue $44 AR 4gFo2
dHA Qo (9-11) AFAES weEt ol tigk o]xe]
A ARe BEE BAd WS Pa bsst gl FuiHQ HgEel HA Eath AW AFey
Table 3. Characteristics of the embolization vs operation groups
Embolization (n=13) Operation (n=37) p-vaue
Hemoglobin (ml/dl) 10.2+2 11.2+2 0.156
Mean diastolic pressure (mmHg) 53.4+20 58.2+19 0.458
Mean hospital day (day) 17.7+5 16.5+6 0.550
Total transfusion volume (ml) 984+ 476 1920+ 1440 0.016
Transfusion volume before treatment (ml) 676+ 252 496+ 492 0.217
Transfusion during treatment (ml) 280+ 340 1068+ 748 0.001
Transfusion after treatment (ml) 28+108 356+ 396 0.006
Times of pain killer use 3+1 32+2 0.693
Follow up duration (day) 106+ 84 274+ 326 0.171
Fever (>39°C) times 24+1 9.3+4 0.503
Complication 0 1* 0.549

Pain killer: pethidine hydrochloride 25 mg/ml
*: wound infection

Trauma day Post embolization 21 days Post embalization 2 months

Fig. 1. Identification of renal enhancement in embolization treatment
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T 2AHA e ¥ AAE£Y HNETF H~50% s NS MdeFdA N8N T T
Aoty BP0 (1213) Danuser 5 $%4 5E o o] EAHCR dpon HEHd AFd MAES 5319
oA FEAAA s AAEE] MR 79%01H A9 AAEes IAFOLEN 275 BHE] 7HEddt &8
G NAALEE BEY BT AR ZHG O 2 R 8 sl8e Fudyel glol £44 Anst Besnd ¢
0% BI HFh(4) JAY A¥ES ANHAS A F N5 o} AT 13X 4 AL goz
AAe] BHEFO] Yol AAEL T35 AEFNA A& A EFABA A7 BAL Hdl AW Ades 1Y
S ANF BASH ABES ANG BASL wuae = A 2& dolg & & Yzl
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