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Fig la-d — A. Unenhanced CT scan of the abdomen taken at the level of the midpoles of the kidneys. Enhanced CT scans taken
through the B. Upper, C. Mid- and D. Lower poles of the left kidney.

CASE PRESENTATION

A 21-year-old man sustained a blunt injury to his
left loin during a football match. He was admirtted
for severe left loin pain and gross haematuria. On
admission, tachycardia was noted but his blood
pressure was stable. Physical examination revealed
severe left loin tenderness. Laboratory investigations
showed a haemoglobin level of 12.7 g/dL and white
cell count of 15.9 x 10°/dL. Urea, creatinine,

electrolytes and clotting profiles were within the
normal range. Initial chest radiograph did not reveal
any chest lesion or rib fracture. Abdominal radiograph
showed a slightly dilated stomach shadow, but was
otherwise non-specific. What do computed
tomography (CT) scans show (Figs. 1a — d)? What is
the diagnosis?
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IMAGE INTERPRETATION

The unenhanced CT scan (Fig 1a) showed extensive
renal and perirenal haemorrhage, seen as hyperdense
areas. No definite peritoneal fluid was identified.
Enhanced CT scan showed that the upper pole (Fig
1b) and lower pole (Fig 1d) of the left kidney were
well perfused and excreting contrast normally. The
two poles were pushed apart by a big'haematoma (Fig
1c), with rotation of the left lower renal pole (Fig
1d). Extensive haemorrhage formation (marked) was
present between the two poles, with stretching of the
calyces medially (Fig 1¢). In addition, extravasation
of contrast was evident but both ureters were normal.
A post-CT radiograph (Fig 2) demonstrated parts of
the calyceal system and extravasation of contrast.

DIAGNOSIS
Viable fractured kidney

CLINICAL COURSE
The patient’s renal injury would be classified as
Organ Injury Scale (OIS) grade IV, comprising
parenchymal laceration extending through the renal
cortex, medulla and collecting system, with
contrast extravasation. Urgent arteriogram was
performed within 24 hours of injury (Fig 3). The
main trunk and branches of the left renal artery
was intact. The upper and lower pole vasculature
was preserved. Renal parenchymal perfusion and
excretion was noted. However, the entire mid-
portion was not demonstrable. No active bleeding
point was noted and embolisation was not necessary.
The patient was managed non-operatively. His
haemoglobin level dropped to 8.8 g/dL within 48
hours despite transfusion of 4 units of blood. Another

Fig 2 — Abdominal radiograph after contrast injection (for CT
kidneys). Part of upper and lower pole pelvicalyceal system is
opacified (arrows), with the mid-pole renal parenchyma being
missing. Gross contrast extravasation is noted (arrowheads).
Right pelvicalyceal system is normal.

SingaporeMed | 1999; Vol 40(9):607

Fig 3 — Left renal arteriogram shows that the main arterial
trunk is intact. The arteries supplying the upper and lower poles
are stretched by the extensive haematoma. The mid-pole
vasculature was completely absent, but no active bleeding was
demonstrated. Upper and lower renal parenchyma are normally
opacified.

2 pints of blood was transfused and his haemoglobin
level was stabilised at above 10 g/dL. An intravenous
urogram (IVU) (Fig 4) performed 10 days after the
injury showed non-perfusion of the mid-portion of
the left kidney. Extravasation of contrast and
retroperitoneal urinoma formation were noted.
Conservative treatment was continued and the patient
was discharged 23 days after admission. DTPA
scintiscan 50 days post-injury showed differential left:
right renal function of 46:54. Glomerular filtration
rate by Gate’s method measured 112 ml/min.
DPersistent tracer uptake at left kidney was noted,
suggestive of urinoma.

Subsequent CT scan showed an organised
haematoma. Serial DTPA scan showed gradual
disappearance of urinoma but there was mild
decreased left renal function with differential L:R renal
function of 40:60 at 9 months and 36:64 at 21
months post-injury, respectively. At clinical follow-
up 55 months post-injury, the patient was
asymptomatic. Blood pressure was normal (110/70
mmHg) and the serum creatinine level was normal.
Repeat IVU (Figs 5a & b) showed a normal-
excreting left kidney. There was a small opacity
within the lower renal pelvis, representing a small
calculus. Residual mild deformity of the mid-pole
calyces was also seen.

DISCUSSION

In renal injuries, complete radiological staging aids
the urologist in making appropriate management
decisions, particularly those in the Organ Injury Scale



Fig 4 — IVU (10 days post-injury) shows that the upper and
lower poles of the left kidney were opacified and excreting
satisfactorily. Contrast extravasation and urinoma formation are
noted (arrows).

Fig 5a Fig 5b
Figs 5a & b — IVU taken 55 months post-injury. (a) Full length release and (b) oblique

radiographs show slight distortion of the left mid-pole calyces. Otherwise, the kidneys excrete
contrast normally and there is no obstruction of the collecting system.

(OIS) grades 2 to 5, which encompasses minor and
major parenchymal lacerations, and vascular inj uries!”.
Miller and McAninch reported extensive experience
in the management of more than 2000 patients with
renal injury from 1977 to 1992?. They found that
only 81 of 2024 patients (4%) with blunt trauma
had significant renal injuries. Among 230 patients
with penetrating trauma, a much greater proportion
(154 or 67%) had significant renal injury. Ofthe 1588
patients with microscopic haematuria without shock,
1004 were treated without imaging, while 584
underwent imaging at the discretion of the emergency
room physician or because of suspected associated

intra-abdominal injuries. Follow-up in the former
group did not reveal any significant complications.
Imaging in the latter group showed that most of these
injuries (n = 581) were renal contusions while 3 were
significant injuries (grades 2 and 3). On the other
hand, out of 422 patients presenting with gross
haematuria or microscopic haematuria with shock, 78
significant renal injuries (grades 2 to 5) were found.
Thus radiological evaluation for suspected renal injury
was not needed unless gross haematuria, hypotension
or clinical findings such as severe flank tenderness,
crepitus, clot colic and a rigid abdomen were
present®?.

The best method of evaluating renal trauma is to
get the most information in the quickest manner. If
24-hour CT scanning service is available, its use is
advocated. The value of the spiral CT lies not only in
the speed in which the information is obtained but
also in the evaluation of the other organs in the
abdomen. However, if spiral CT is performed only in
the corticomedullary or nephrographic phases, serious
pathology can be missed. Routine images during the
excretory phase should therefore be obtained. These
delayed films may demonstrate significant
extravasation from injuries which may not otherwise
be as apparent on the early phase images®®. An
additional post-enhancement CT abdominal
radiograph is useful in giving similar information.
Recently, Michel and associates reported the use of
three dimensional (3D) CT in haemodynamically-
stable patients, finding that it further enhances the
diagnostic yield compared to conventional axial CT®
(Fig 6).

There is universal agreement that in the clinically-
unstable patient, immediate surgery is required
without imaging studies. The consensus is that in
blunt trauma with only minor renal injury, surgical
intervention is not needed. However, the
management of blunt trauma patients whose severity
of injury is between these two extremes remains
controversial. There are conflicting reports regarding
the impact of early surgical exploration upon
subsequent nephrectomy rates. Nash et al studied
2521 patients who presented with renal trauma and
found that 195 patients required renal exploration®.
Ten percent of explorations ended in nephrectomy
while most of the other explorations were repaired

Fig 6 — 3D reconstructed image from a contrast-enhanced spiral
CT scan shows a fractured kidney in a different patient.
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(76%). They suggested that in properly-staged
patients undergoing surgery for appropriate
indications, exploration of renal injuries is safe. It was
not the exploration that resulted in nephrectomy but
rather the injury itself.

On the other hand, it has become increasingly
recognised that the majority of major renal lacerations
would heal with non-operative treatment®. Whether
urinary extravasation adversely affects patient outcome
remains a matter of debate. Cass et al addressed the
issue of non-operative treatment of blunt trauma with
urinary extravasation in 1985, before the advent of
CT staging of renal trauma®. They treated 14 such
patients consecutively, of which four patients
developed complications, including persistent
extravasation requiring delayed surgery®, decreased
renal function” and hypertension®. They concluded
that extravasation associated with major lacerations
would not resolve spontaneously and would require
exploration.

In a more recent series, Husmann et al? treated,
by non-operative means, 16 blunt trauma patients
with devitalised segments, 7 of whom had urinary
extravasation. Of four patients with persistent
extravasation or urinoma, two were treated successfully
with ureteric stenting, one received a percutaneous
perinephric drain and one asymptomatic patient was
lost to follow-up. Overall, renal exploration was
avoided in 15 of the 16 patients (92%). The authors
suggested that urinary extravasation alone was not an
absolute indication for surgical exploration. Other
investigators reported similar success in treatment of
persistent extravasation by endourological and
percutaneous methods®?.

Matthews et al*? specifically studied whether non-
operative treatment of major renal lacerations with
urinary extravasation adversely affected patient
outcome. They reviewed 46 non-operatively treated
patients who presented between 1983 and 1994 with
major renal lacerations from blunt trauma
documented by initial staging CT scans. Thirty one
lacerations were associated with extravasation while
15 were not. They found that urinary extravasation
spontaneously resolved in 27 of the 31 patients (87%)
while only four (13%) required urethral stenting for
persistent extravasation. There was no difference in
the mean length of hospital stay (8.3 and 7.7 days,
respectively). Blood transfusions were however
required in four patients with extravasation and in
none without extravasation. They concluded that
non-operative treatment of major renal lacerations
with urinary extravasation is safe and effective.
Although delayed intervention may be required,
complications can often be treated with
endourological or percutaneous methods.

Previous studies on the long-term follow-up of
patients with non-surgical management of renal
lacerations showed a much higher rate of hypertension
and/or abnormal radiological evaluation of the kidney
than those with immediate management“?. However,
Monstrey et al®?, in their review of the post-traumatic
hypertension cases reported in the literature, suggested
that these rates may be overestimated and that the
occurrence of hypertension is actually rare. They found
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that only 16% of reported cases were documented to
be normotensive before injury, while many patients
had pre-existing renal disease, and renal pedicle injuries
accounted for many cases. They also studied 435
consecutive patients who suffered renal trauma with
a mean follow-up of 5 — 6 years. The presence of a
fixed hypertension was validated in only 14 of these
patients. Twelve of these patients had extensively-
elevated blood pressure but none had a definite
documented relationship between hypertension and
renal trauma.
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ABSTRACT

A 21-year-old man sustained blunt injury leading
to major left renal laceration (Organ Injury Scale
Grade 1V). The upper and lower poles of the
left kidney remained perfused and excreted
contrast satisfactorily. Extensive contrast
extravasation and urinoma formation were
noted. The patient was managed nonoperatively
and blood transfusion was given. His left kidney
function was preserved and he remains well at
55-month follow-up. The role of imaging in the
evaluation of renal injuries and the management
of patients with blunt renal trauma are discussed.

Keywords: renal laceration, renal trauma,
intravenous urogram, computed tomography
(CT), renal haemorrhage, fractured kidney



