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Blunt renal injury

(n=391)
Excluded
> (n=14)
/\)
Emergent laparotomy Non-operative
(n=28) management (NOM)
(n=349)
/ —h-_-‘_-'"—"-)
- Conservative
Ang;c;g;zr:phy management
‘/( )\ (n=325)
Angiographic Angiography only
Embolization without embolization
(n=11) (n=13)
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ol g 9194 A £go] WA F 39139 Aol B thol: 4,
709(69.19)0] FAoIek. SR 1S ret 3 ANRAFRYG AR

O

Sl w9 olfr® 1ol AU, e ME=E 28l AAsG.
dHEFEE F 24 80M Al T T 11 EA AdEs Adsit. UHA
3ielM e duxde AW A AAS 5YH b 29 REEAE I3 9
ZFA FrEel B 2dEeMs REFHA WoM MHEs AW @il AEs
23kt 325 WolA WEA A mn Al

3.1. H5&d ARTH $&4 AT dAF £4
TEs AYsA & AT FEsS AdE FATE vl 4
o B AgEgS w, o] [45.2 + 20.8 versus (vs) 41.8 =+
0.369] < A% [237 (67.9%) vs 21 (75.0%), p=0.530] & s Zz
£AE=ZHE [17.5 £ 8.9 vs 25.79 + 10.9, p<0.001] 7
YEFsit. Abbreviated Injury Scale ©] 34 o]4el Fwk &475 [204 (
13 (46.4%), p<0.235]% <t Zloll Zpo]Z= HolA] gt 4 G F
[119.07 £ 30.94 vs 82.43 + 48.64, p<0.001] 2 o]gwl @ [70.31 =+
49.07 £ 31.56, p<0.001] ©] < kAo A TrAHl ShAl ek e 3
dx o [110 (31.9%) vs 18 (66.7%), p<0.001] = #g—g— A&yt 3kap
fFromstAl Fd AAS BT AL Ao A= AAH3. 2. s b
4.85, p=0.005], X FEZW[12.9 £ 2.1 vs 11.4 + 3.0, p=0.010], A #Ho}gld
+ 0.55 vs 123 + 0.51, p=0.002]°A] EA Ao = %gu]fz} Ax= solst
24 A7 FE=[2.12 £ 5.5 vs 11.61 + 12.1, p<0.001]% &S WS 3hxloA
o [38 (1
(o= N

g
)

iy, f
U = W O i
2

— o0
=
_>L_14>i§ E&é i Xy,

Z
©
w

o

=S

frojul sk Al Eokth. AAST Ao wE A1 &4 %T}o
vs 20 (74.1%), p<0.001]el% EAZ o= Hou 3t 013+
2 E A FH "Fe] A7)[1.49 £ 1.67 vs 3. 35 + 1.46, p
ZAol[1.74 + 1.61 vs 3.70 + 1.53, p<0.001], ZAA H# ¢
(19.9%) vs 24 (96.0%), p<0.001], ZﬂiE} ko] JJFOﬂ o] B [6 (1.7%) vs
p<0.001], ©htAd &4} o [104 (30.0%) vs 16 (61.5%), p=0.002], —’E*JJ A%
T} 9] 1E¥ o] B [36 (10.4%) vs 13 (52.0%), p<0.001], &3 G4 o % [115

vs 18 (69.2%), p<0.001] SolA EAAoZ Fojns A7E e,

0 i~
o[r{

3.2. M3 XNegTH T3 AE5TY G¥HF 4
Satoll A S oRE AAd o dtE= 9 84w 2AAYE 3IH BEAS
TP o, WY FAl olk7] d<tlodds ratio (OR) 0.957 [95% confidence

interval (CI) 0.927 - 0.987, p=0.006] ¥} A|=Z€} 9] A o 5 [0R 41.079 [95%



CI 7.895 - 213.746, p<0.001]7} foma Aoz Zeytt, A F8 39 A7)=
[OR 0.670 [95% CI 0.423 - 1.060, p=0.087] EAITAQl FoJAd& Ho|x ekgtrt.
Non-op Op P-value
(n = 349) (n=28)
Age (year) 452 +20.8 41.8+17.1 0.369
Sex (male) 237 (67.9%) 21 (75.0%) 0.530
Injury severity score 17.5+ 89 25.79+10.9 <0.001
Associated injury 204 (58.8%) 13 (46.4%) 0.235
(AIS=3)
Initial SBP (mmHg) 119.07 £30.94 82.43 + 48.64 <0.001
Initial DBP (mmHg) 70.31 £ 19.54 49.07 £31.56 <0.001
Initial pulse rate 88.54 +22.90 80.82 +41.18 0.958
History of antiplatelet agent intake 22 (6.3%) 0 (0%) 0.388
Gross hematuria at presentation 110 (31.9%) 18 (66.7%) 0.001
Initial DNI (%) 1.19+19 2.18+5.8 0.846
Initial Lactate (mmol/L) 3.15+2.14 5.53+4.85 0.005
Initial Hemoglobin (g/dL) 129+2.1 114+3.0 0.010
Initial Creatinine (mg/dL) 0.96 £ 0.55 1.23+£0.51 0.002
Blood transfusion * (Units) 2.12+5.5 11.61 +12.1 <0.001
Kidney injury grade > 4 38 (11.0%) 20 (74.1%) <0.001
(AAST-OIS)
Radiologic findings
Perinephric hematoma rim 1.49 £ 1.67 3.35+1.46 <0.001
distance(cm)
Laceration size (cm) 1.74 £ 1.61 370+ 1.53 <0.001
Contrast extravasation 69 (19.9%) 24 (96.0%) <0.001
Gerota’s fascia discontinuity 6 (1.7%) 20 (74.1%) <0.001
Multiple laceration 104 (30.0%) 16 (61.5%) 0.002
Devitalized renal segment 88 (25.4%) 11 (44.0%) 0.058
Dissociated renal fragment 36 (10.4%) 13 (52.0%) <0.001
Complexity of laceration 115 (33.1%) 18 (69.2%) <0.001
Main laceration site (Medial) 172 (64.2%) 20 (80.0%) 0.128
Length of hospital stay (day) 30.3+37.2 30.9+46.6 0.313
Length of ICU stay (day) 10.59+17.0 9.15+13.8 0.724
Mortality 26 (7.4%) 8 (28.6%) 0.002
F 1HgEEd AR Fed AR5 G 24



Variable Risk factors for operation

0dd ratio (95% CI) P-value
Diastolic blood pressure (initial) 0.957 (0.927 - 0.987) 0.006
Perinephric hematoma rim distance  0.670 (0.423 — 1.060) 0.087
(cm)
Gerota’s fascia continuity 41.079 (7.895 — <0.001
213.746)

3.3. A Qlo] EAXYET NPT AATH HHES AP
FAT 7Y BWY B
daxdss A¥T dATs Ads glel duaxdeR ANes TR
S AAE7EA APE S o® el e BA S AIPEE uf, A
FH "Fo A7][2.76 £ 1.30 vs 4.67 + 2.20, p=0.016] &FEqto] FAHo=
Fro|m gt Ao w yebstth. AAST Aol whe A &4 S50l 455 oY wale
SAHOR Fon| Rt Ab= oA T3 (23.1%) vs 2 (18.2%), p=1.000]
Angiography only Angiography P-value
without embolization with
(n=13) embolization
(n=11)
Age (year) 43.6+15.1 47.6 +£20.3 0.622
Sex (male) 7 (53.8%) 7 (63.6%) 0.697
Injury severity score 19.4+£95 185+ 11.0 0.816
Associated injury 6 (46.2%) 5 (45.5%) 1.000
(AIS >3)
Initial SBP (mmHg) 117.31 £29.47 113.00 +34.19 0.908
Initial DBP (mmHg) 69.85+21.75 69.27 +£23.20 0.885
Initial pulse rate 87.46 +23.07 83.00 + 19.18 0.728
History of antiplatelet agent intake 0 (0%) 0 (0%) -
Gross hematuria at presentation 5 (38.5%) 7 (70.0%) 0.214
Initial DNI (%) 092+1.3 045+0.8 0.619
Initial Lactate (mmol/L) 3.50+3.41 3.08+2.76 0.804
Initial Hemoglobin (g/dL) 11.9+22 122+1.6 0.450
Initial Creatinine (mg/dL) 0.91 £0.30 1.75+2.56 0.378
Blood transfusion ? (Units) 1.69+3.6 3.64+6.7 0.654
Kidney injury grade > 4 3 (23.1%) 2 (18.2%) 1.000
(AAST-OIS)
Radiologic findings
Perinephric hematoma rim 2.76 £1.30 4.67+2.20 0.016
distance(cm)
Laceration size (cm) 2.47+1.39 3.38+1.49 0.246

8



Gerota’s fascia discontinuity 0 (0%) 1 (9.1%) 0.458

Multiple laceration 7 (53.8%) 6 (54.5%) 1.000
Devitalized renal segment 5 (38.5%) 5 (45.5%) 1.000
Dissociated renal fragment 3 (23.1%) 5 (45.5%) 0.390
Complexity of laceration 7 (53.8%) 8 (72.7%) 0.423
Main laceration site (Medial) 8 (66.7%) 9 (81.8%) 0.640
Length of hospital stay (day) 20.7+17.2 273+ 16.7 0.173
Length of ICU stay (day) 6.67+5.7 591+£32 0.711
Mortality 1 (7.7%) 2 (18.2%) 0.576

3. Ads glo] ddxdert A Sy AdEs AP S 3o

3.4. AFe Qlo] FAXYET NPT AATH HHES AP
FAT 29 hAY 24

AHe RS AAsoF st AF .45 sk 98 =2A2F 39 245
Fastol s W A FH FZFe] A7][0R 1.921 [95% CI 1.050 - 3.515, p=0.034]%ke]
SAAOE fromd Ae A5t

Variable Risk factors for angio-embolization
0dd ratio (95% CI) P-value

Diastolic blood pressure (initial) 0.964 (0.909 — 1.022) 0.222
Perinephric hematoma rim distance 1.921 (1.050 —3.515) 0.034

(cm)

A
st

s glo] daxdert AP A Adass AAE S e

A FE dFe] Avld desid e AR
obgl Yol 0.790 (95% CI 0.595 - 0.986,
oA E st G FH T dA#RS Fdsidden dd
2.97cm 0.2 YERG U (IS 81.2%, E0|%:65.2%).
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Abstract (in English)

The goal of this study is to build a treatment plan for patients with traumatic
kidney injury due to blunt trauma. Among patient's clinical signs and examination
findings, we aimed to identify factors that help in making clinical decisions.
There are surgical and non-surgical approaches in treating traumatic kidney
injury, whereas the non-surgical treatment options include angiography,
embolization and conservative treatment.

According to the multivariable logistic analysis, patient's diastolic blood
pressure at visit and disruption of Gerota's fascia were significantly associated
with receiving surgical treatment. In addition, another multivariable analysis
revealed that the size of hematoma around the damaged kidney was the only
statistically significant indicator for deciding embolization. The receiver
operating characteristic curve showed that angiography and embolization should
be considered when hematoma has size greater than a threshold value of 2.97cm.

Therefore, when a patient with traumatic kidney injury due to blunt trauma
visits emergency room, even when the vital signs remain stable, one should
consider surgical treatment when Gerota's fascia is ruptured on CT scan, or
angiography and embolization if the hematoma around the damaged kidney exceeds
the size of 2.97cm.
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