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Diagnostic Imaging of Renal Pedicle Injury

Hideki Shima, Shunsuke Nosaka,
Minako Hayakawa, Hiroshi Kawaguchi,
Masato Wakabayashi, Mitsuaki Saeki,

Toshio Yamaguchi, Yasuo Nakajima
and Tohru Ishikawa

We reviewed the radiological findings of 8 patients with
renal pedicle injury admitted to our emergency center from
January 1986 through September 1995 and compared them
with the previously reported findings. The patients included
3 with renal artery occlusion and 5 with avulsion or disrup-
tion of renal pedicle vasculature. Extended retroperitoneal
hematoma such as contralateral pararenal or central parahilar
| hematoma was visualized in all 5 cases with avulsion or
disruption of renal pedicle vasculature. Although lack of
contrast enhancement of injured renal parenchyma is a hall-
mark of renal pedicle injury, three cases did not demonstrate
this typical finding. In these three cases, one showed partial
and the others showed total enhancement of the injured re-
nal parenchyma on contrast enhanced CT. Partial enhance-
ment in one case was found to represent total occlusion of |
the main renal artery and an intact accessory polar branch
on angiography. The other two cases showed total enhance-
ment of the renal parenchyma, with renal vein perforation
in one and complete disruption of the main renal artery and
vein in the other. The latter findings were thought to be due
to the maintenance of vascular flow surrounded by hematoma.
In conclusion, when central parahilar hematoma is identi-
fied, the possibility of renal pedicle injury should be con-
sidered even if the renal parenchyma is well enhanced.
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Table 1 Classification of renal injury®

| Subcapsular injury
la Contusion 4
Ib Subcapsular hematoma 6
lc Parenchymal hematoma 3

cases

Il Superficial injury

Superficial laceration 13

Il Deep injury
llla  Deep laceration 2
lllb  Transection 15
lllc  Fragmentation 6

IV Pedicle injury

IVa Renal artery occlusion 3
IVb  Avulsion or disruption of renal
pedicle vasculature 5
Total 57 cases
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Table 2 Pertinent clinical data in patients with renal pedicle injury

Case Age/Sex Mechanism Injured kidney/ Hematoma Associated injuries
of injury Classification
1 27/F MVA L/IVa H1 Left homopneumothorax
Left 11th rib fracture
2 18/M MVA L/IVa HA1 Bilateral lung contusions,
Right 10 and 11th, left 10th rib
fractures, Hepatic injury
3 51/M Crushed L/IVa H2 Left 10th rib fracture
4 18/M MVA R/IVb H3 Hepatic injury
5 16/M MVA R/IVb H3 Right lung contusion, Hepatic
injury, Right iliac bone fracture
6 25/M MVA R/IVb H3 Right lung contusion,
Fight pneumothorax,
Intracranial hemorrhage
7 64/M Hit by L/IVb H3 Left hemopneumothorax, Splenic
train injury, Left 3~9th rib fractures,
Intracranial hemorrhage
8 20/M MVA L/IVb H3 Splenic injury, Left 10th rib
fracture

Abbreviations; L: left, R: right, MVA: motor vehicle accident, M: male, F: female
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Table 3 Radiologic findings and clinical course

Case CT* /CE Angiography Surgery Clinical course
1 - renal a. occlusion not done autonephrectomy
2 - renal a. occlusion not done autonephrectomy
3 + partially renal a. occlusion not done partially impaired
positive accessory renal a. renal function
4 - negative renal a. occlusion renal a. avulsion vascular repair
5 + negative not done renal a. avulsion nephrectomy
6 - + negative not done not done died of associated
head injury
7 + totally irregular contour disruption of nephrectomy
positive of renal a. renal a. and
renal v.
8 + totally renal transection renal transection nephrectomy
positive double renal a. renal v. perforation
extravasation from
interlobular artery

#; CT —: nonenhanced CT, CT + ; contrast enhanced CT, CE: contrast enhancement of
injured renal parenchyrma, Abbreviations; renal a.: renal artery, renal v.: renal vein
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Table 4 Appendix 1%

H1 : Perirenal hematoma
H2 : Pararenal hematoma

H3 : Contralateral pararenal type
or central type hematoma
(Extended hematoma)
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Fig.1 Renal artery occlusion(Case 1, IVa). A 27-year-old female with
motor vehicle accident. Initial non-contrast CT (A)shows normal kidneys
bilaterally. Contrast CT(B)approximately 7 hours after initial examina-
tion shows no perfusion of the contrast media. Following angiogram
confirms total occlusion of the left renal artery (C).
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Fig.2 Renal artery occlusion(Case 3, IVa). A 51-year-old male
with crushed injury. Contrast CT at the level of renal hilum(A)re-
veals lack of renal parenchymal enhancement with extension of ret-
roperitone:al hematoma to the perirenal (thick arrow}and pararenal space:
(thin arrow). Excretion of contrast media to the left renal pelvis is
identified. Lower portion of the left renal parenchyma is well enhanced
(B). Digital subtraction angiogram confirms total occlusion of the
left main renal artery (C)and intact accessory renal artery to the lower
pole of the left kidriey (D).
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Fig.3 Disruption of renal pedicle vasculature (Case 7, IVb). A 64-
year-old male hit by train. Initial contrast CT shows extended ret-
roperitoneal hematoma, particularly arcund left renal pedicle with
normal parenchymal enhancement(A and B). Digital subtraction
angiogram shows irregular contour of the left main renal artery
with pseudo aneurysm formation (C).
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