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Angiographic Diagnosis of Renal Injuries

_ Jun Nagai
Department of Radiology, Shizuoka Labor Accident Hospital

During the period from April 1968 to May 1970, fifteen patients with suspected renal injury were stu-
died by selective renal angiography using the Seldinger percutaneous technic at Shizuoka Labor Accident
Hospital. Representative cases are illustrated in Figures 1-14.

Angiographic abnormalities were observed in 13 out of 15 patients. In our 13 patients with positive
angiographic findings, only one was nephrectomized and remaining 12 received the conservative treatments.

Several methods of classification have been introduced to indicate the extent of injury to the kidney,
but any classification cannot always give a full assesment of the damage, because the findings at nephrec-
tomy or autopsy are hardly obtainable in. renal injury. Referring to the other author’s opinion, we clas-
sified the positive angiographic findings of suspected renal injuries into three groups: minor, moderate and
major.

Angiographic findings in our series are summarized as follows: In a major injury, which suggest
existance of the renal rupture, following findings were observed.

1) Block of the major branches of the intrarenal arteries.

2) Circumferential displacement of the intrarenal arteries about the lesion.

3) Extravasation of contrast medium in the renal parenchyma.

4) Filling defect which affected to the renal pelvis in nephrographic phase.

In a moderate injury, which suggest existance of the renal contusion, followings were observed,

1) Extravasation of contrast medium in the renal parenchyma.

2) Non-filling of intrarenal arterial branches.

3) Filling defect which localized in the renal parenchyma in nephrographic phase.

4) Traumatic arterio-venous fistulas.

While, in a minor injury which suggest existance of the subcapsular hematoma, non-filling of periphe-
ral arterial branches with localized irregularity of renal contour in nephrographic phase was only angio-
graphic abnormality.

Correlation of angiographic and intravenous urographic findings in renal injury was observed in 11
patients. In 5 out of 6 patients with positive angiographic findings of a minor nature, intravenous
urograms were normal. It may be suggested that selective renal angiography is more specific diagnostic

procedure than intravenous urography in detailing the extent of injury.
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In the case (Fig. 13, 14) whose selective angiograms had revealed normal findings on the day of an

accident, the angiographic abnormalities of a minor nature were shown on the angiograms which were

taken to evaluate the follow-up study.

It is evident from the case reports and consideration now presented that the selective renal angiogra-

phy is a valuable diagnostic procedure not only in determining the nature and extent of the renal injury,

but in evaluation of the follow-up studies.
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Table 1. Case Series.

‘ Type of Laboratory Findings When First Seen
Case | Age Sex ‘ P : : :
Accident mmfig R.B.C./mm?*W.B.C./mm?* Ht. % Hematuria
1 16 M Others 138/60 410 x10* 11400 37.5 +
2 31 M Traffic 100/50 346 11600 36.5 -+
3 54 M Others 170/84 413 6300 | 36.0 +
4 7 M Traffic 108/60 352 28100 | 30.5 +
5 76 M Traffic 110/80 335 12500 | 31.5 -+
6 15 F Others 114/70 430 7300 41.0 =
7 46 M Others 126/94 596 15000 o +
8 12 M Others 110/64 426 15600 — +
9 22 M Traffic 104/76 454 14300 39.5 =
10 63 M Traffic 140/80 353 13700 38.0 =+
11 52 M Traffic 80/50 415 24500 38.0 4=
12 28 M Traffic 110/78 486 18900 48.0 +
13 6 M Traffic 106/78 352 8800 29.0 -+
14 41 M Traffic 108/70 383 15800 37.0 +
15 28 M Workers’ 130/52 420 13800 41.0 +

F: Female, M: Male, R.E.C.: Red blood cell count, W.B.C.: White blood cell count,

B.P.: Blood pressure, Ht.: Hematocrit.
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Fig. 1 Case ] . Renal rupture. Intravenous urogram
shows stretching of the right renal calyces with
deformity due to external pressure.

1073—(3)

. MBERIRSNEA QS FENG, AT R ¢
%@ﬁ@b PR CELEEC AR IMER 1 B 2 Fous

L3 =, LiEfifazidnte. RS & mekEi:
11,600T#H 7.

St 4 AR O BRI B BIREE © G TE

OERBEIRS BRI NCEM AR 2B, £

|| v

@)

-

||| II

Fig. 2 Selective renal angiography on the day of
an accident. (A) Arterial phase shows block of
interlobar arteries in midportion of the kidney,
accompanying circumferential displacement of
intrarenal arterial branches around the lesion.
(B) Nephrographic phase shows wedge-shaped
filling defect in the midportion of the kidney.
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Fig. 3 Case] . Gross finding of operative
speciemen.
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Fig. 4 Case . Minor renal injury. Selective renal
angiography 4 days after an accident. (A) Arte-
rial phase shows non-filling of peripheral arterial
branches in the inferior pole of the right kidney
(arrow). (B) Nephrographic phase shows localized
irregularity of renal contour at the site (arrow).
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Fig. 5 Casel[. Moderate renal injury. Selective
renal angiography § hours after an accident. (A)
Arterial phase shows non-filling of peripheral
arterial branches in the lateral lower aspect of
the left kidney (arrows). (B) Nephrographic
phase shows worm-eaten shaped filling defect in
renal parenchyma (arrows).
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Fig. 6 Case IV. Renal rupture. Intravenous uro-

gram shows lack of opacification of the left

upper calyces with shadow defect of the upper
half of the left kidney.
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Fig. 7 Case IV. Selective renal angiography 4
days after an accident. (A) Arterial phase shows
complete block of ventral arterial branches with
localized extravasation of contrast medium in
the renal parenchyma. (B) Nephrographic phase
shows large filling defect in the upper half of
the left kidney.

DEEIIA L 7o Tz (6 1R).,

24 Bk, SBIRNWEBBIRER % Tt
BRI BB OB L#~15 5 S Wiz L,
TEAE S EBIRS B R, ESh, &7 e
77 AT, EBERRBERBELD, Bl
FAREGERIBE ST WAFERL T W 1o
X, BHRIOBEIREN~OME, BHIREEL, R



1076—(6)

fo (57 2. BRA & W LI R TR
RiaHT X WA EZE L 2 AEOREE L.

2455 » R oRMIRMEE G T, ik, £
B MO BROBEEARARE X7 v /5 ATE
B LEoEE /BB 55, RIRTE, e
BIiERE 2 7L 3HF 1 2 R D ABE TH
5.

fEF 5. 765, B,

SR H M OB A NBR A FTHE Lic. L DR
AR S 2SRRI & T vimE L. etk
AIRIILR O 5 5 DGl 2 M x%2 Lic.
SRS eI ERG 3 & OB 8 B b, #UR
T, VMR MRS X O LR iR, K
Moo B Bk 12,500 TH ot

Z5 2 HEORHIRES RS AL B
DOIEEAR LPENR bR (B8 8 K.

Fig. 8 Case V.Moderate renal injury. Intrave-
nous urogram shows stretching of the left renal
pelvis with poor opacification of collecting sy-
stem.,
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Fig. 9 Case V. Selective renal angiography 3
days after an accident. (A) Arterial and (B)
nephrographic phases show early opacification
of renal vein through the arterio-venous fistula
in the left renal hilus, accompanying localized
extravasation of contrast medinm in the renal
parenchyma.
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Fig. 10 Case V. Intravenous urogram one and
half month after an accident shows good opa-
cification of renal collecting system, except

slight deformity of the left renal pelvis.

Fig. 11 Case VI. Old renal rupture. Intravenous
urogram shows stretching and deformity of the
right renal pelvis.
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Fig. 12 Case VI. Selective renal angiography one
year after an accident. (A) Arterial and (B)
nephrographic phases show bilobular shaped de-
formity of renal contour with slight atrophy of

the interlobar arteries which supplies to the de-

formed renal cortex.
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Fig. 13 Case VI. Minor renal injury. Selective
renal angiography on the next day of an acci-
dent. (A) Arterial and (B) nephrographic phases
show no abnormality.
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Fig. 14 Case VI. Selective renal angiography one
month after an accident. (A) Arterial phase
shows non-filling of peripheral arterial branches

in the lateral upper aspect of the right kidney
(arrow). (B) Nephrographic phase shows slight
compression of the renal contour at the site.
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Table 1. Angiographic Findings and Method of Treatm ent.

Angiographic Finding

| Method of Treatment

Positive J Negative

| Nephrectomy Conservative

No. of Patients 13 [

2

) 1 14
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Table [[. Angiographic Findings.in 12 Cases of Renal Injury (except old renal rupture).

Classification Angiographic Finding No. of Patients
1) Block of major branches of intrarenal arteries «-r--«ocesveiermeiiiiaiinin. 2
Major Inj 2) Circumferential displacement of intrarenal arteries.:.:serrssrrsrrresensies 2
J Jury 3) Extravasation of contrast TEdIUIL  cvreorrrmrreremisns s sammaass e 1
4) Filling defect (affected to renal pelvig).-eo:eossrerermrmrrrrmarnenemsaesnnnensenne 2
D Extravasation of contrast medillIn  oeeeeesrermrerm 1
Moderate 2) Non-filling of intrarenal arterial branches ..:.oooooirorsmmsmrrrmmmmennennsereess 1
Injury 3) Filling defect (local: zed in renal Parenchymia) «««eeeeenersmsmssmsniinnmenesanas 1
4) Traumatic arterio-venous fistula «recreeomsmmsiisimnnm 2
. . 1) Non-filling of peripheral arterial branches «rerererereaemnmmnii 5
M
inor Injury | o3 1 ocalized irregularity of renal Outline:s:-ss-rssseessssrsssrrussssissemsssiussnisssen 8
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Table IV. Correlation of Findings on Angiography
and on Intravenous Pyelography.

Angiography

Positive

Negative : :
Minor | Major

Intravenous 0 1 5
Pyelography Positive

Intravenous 0 5 0
Pyelography Negative
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