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ABSTRACT 

Purpose: We sought to determine whether radiographic imaging can effectively detect signif- 
icant renal injuries in children with blunt trauma who do not have significant hematuria. 

Materials and Methods: We reviewed the records of 180 children who presented to our hospital 
for suspected renal trauma between 1977 and 1995. Results of excretory urography or abdominal 
computerized tomography were correlated with urinalysis findings and clinical outcome. 

Results: Of 147 patients with microscopic hematuria after blunt trauma 77 underwent imag- 
ing. Only 1 patient had a significant renal injury (grade 2 or greater) and 76 had normal findings 
or renal contusions only, including 11 with microscopic hematuria and shock. Of the 74 patients 
who did not undergo imaging a clinical diagnosis of renal contusion was made and followup was 
available for 57 (77%). All patients healed without adverse sequelae. Of 33 patients with gross 
hematuria significant renal injuries were found in 9, including 3 who required immediate 
surgical repair of a major renal laceration or vascular injury. Combining our results with those 
of other reported series revealed significant renal injuries in only 11 of 548 children (28) with less 
than 50 red blood cells per high power field on presenting urinalysis after blunt abdominal 
trauma. These patients were likely to have multiple associated injuries. 

Conclusions: Significant renal injuries are unlikely in pediatric patients with blunt renal 
trauma but no gross or substantial microscopic hematuria. Shock does not appear to be a 
clinically useful indicator 
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Blunt trauma is the cause of more than 90% of renal 
injuries in children.’ The kidney is also the most commonly 
affected organ in blunt abdominal injuries, involved more 
frequently than the spleen, liver, pancreas, bowel, lung, 
heart or great vessels.2.3 Miller et  a1 postulated that the 
pediatric kidney is theoretically at greater risk because of its 
proportionally greater size, and limited thoracic and perire- 
nal fat protection.4 However, the majority of blunt renal 
injuries are contusions that require no active therapy.”8 
Smith et a1 reported that when minor or major renal lacera- 
tions occur, they also tend to heal uneventfully with nonop- 
erative management in nearly all cases.9 

Because blunt renal injuries occur so oRen and are usually of 
little consequence, efforts have been made to identify patients 
who may safely be spared radiographic imaging. For example, 
others have suggested that adults with microscopic hematuria 
and no evidence of shock or associated abdominal injuries after 
blunt trauma are unlikely to have major renal injuries and, 
thus, do not need to be evaluated.”8,10 Criteria guiding the 
evaluation of children with trauma are less well established. 
Because hypotension is not a reliable indicator of significant 
renal injuries in children,11-13 all children with any degree of 
microscopic hematuria after blunt trauma have traditionally 
undergone excretory urography ( I V P L 1 O .  However, several 
studies have recently shown an extremely low yield for I W  
in children with isolated microscopic hematuria after blunt 
trauma. l4-17 

As a result of the rapid increase in medical costs, the 
efficacy of diagnostic roentgenography is under examination. 
Thus, we reviewed the records of children who presented to 
our institution with suspected renal injuries after blunt 
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trauma to assess the efficacy of radiographic imaging. We 
sought to determine whether any combination of parameters 
can be used to distinguish patients with renal contusions 
from those with significant renal injuries (minor or major 
lacerations, or vascular injuries). 

PATIENTS AND METHODS 

Between 1977 and 1995 data were prospectively entered 
into a computerized data base on all patients presenting to 
the emergency department of our hospital with suspected 
renal injuries. All patients in this study had gross hematuria 
or greater than 5 red blood cells per high power field on the 
first voided or catheter obtained specimen. Records of 180 
pediatric patients 16 years or younger were reviewed for this 
report. Patients underwent radiographic imaging when the 
emergency department physician, trauma surgeon or urolo- 
gist suspected renal injury. Some patients in stable condition 
did not undergo imaging on an  emergency basis if they were 
believed clinically to have renal contusions only and there 
was no evidence of shock or multisystem trauma. 

The degree of microscopic hematuria was quantified and 
compared to radiographic findings. Renal injuries were clas- 
sified according to the kidney injury scale of the American 
Association for the Surgery of Trauma Organ Injury Scaling 
Committee.18 Grade 1 renal injuries were considered insig- 
nificant, while all minor and major renal lacerations, and 
renal pedicle injuries (grades 2 to 5 )  were considered signif- 
icant. Associated injuries and clinical outcomes were corre- 
lated with the degree of renal injury. 

RESULTS 

Of the 147 patients with microscopic hematuria 77 under- 
went imaging and 70 did not. Of those with imaging 76 were 
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diagnosed with renal contusions when radiographic findings 
were normal or showed contusions only. Of the patients with- 
out imagmg 70 were clinically diagnosed with renal contu- 
sions. Outpatient followup available for 75 of the 146 pa- 
tients (51%) with contusions indicated that all recovered 
uneventfully after a period of rest and observation during 
which the majority were hospitalized. Table 1 shows that 
only 1 of the 147 patients (0.7%) with microscopic hematuria 
had a significant grade 5 renal injury with greater than 50 
red blood cells per high power field. Death resulted from 
complications of multisystem trauma, including pneumotho- 
rax, and multiple abdominal and central nervous system 
injuries. 

Of the 33 patients with gross hematuria 9 (27%) had sig- 
nificant renal injuries (table 1). Immediate surgical repair of 
a major renal laceration or vascular injury was required in 3 
cases, including partial nephrectomy and an omental patch 
in 2, and renal vascular repair in 1. Imaging was not per- 
formed in 4 of the 33 cases. These patients had not been 
referred to  the urology service on an emergency basis. If they 
had been, they would have undergone renal imaging imme- 
diately. They did not have multiple associated injuries and 
were diagnosed clinically with renal contusions. Hematuria 
cleared rapidly and all patients did well with observation and 
bed rest. 

No significant congenital or coexistent genitourinary ab- 
normalities were noted in the 106 patients in this study who 
underwent imaging. In patients with significant renal inju- 
ries there were trends for increasing numbers of associated 
injuries and more substantial degrees of hematuria. The 
most common associated injuries were closed head injuries 
and extremity fractures (table 2). The most common mecha- 
nism of injury was a pedestriadmotor vehicle accident (table 
3). Age adjusted hypotension was present in 15 patients in 
combination with microscopic hematuria in 11 and gross 
hematuria in 4. All 15 patients underwent imaging but none 
had significant renal injuries. A total of 141 patients was 
admitted to the hospital for observation and bed rest, 3 
underwent immediate exploratory laparotomy and 36 were 
discharged home from the emergency department. No pa- 
tient in this series required total nephrectomy. 

IVP was preferentially performed a t  the beginning of our 
study but abdominal CT predominated after 1988. Of the 60 
patients who underwent CT 8 (13%) had significant renal 
injuries. Of the 46 patients who underwent IVP only 3 (6.5%) 
were found to have significant renal injuries. 

DISCUSSION 

IVP has traditionally been the imaging study of choice for 
suspected renal trauma. It is frequently the most readily 
available, quickest and least expensive genitourinary radio- 
graphic study. A review of large published series revealed 
that IVP has an extremely low yield and rarely alters patient 
treatment in pediatric blunt renal trauma, especially in those 
with isolated microscopic hematuria.14-17 

Because IVP carries a small but finite risk of contrast reac- 
tion, and the time and expense of unhelpful negative studies 
can be substantial, some have devised criteria tightening the 

TABLE 1. Correlation between degree of hematuria and severity of 
renal injury in 180 pediatric patients with blunt trauma 

Renal Injury Grade (No. pts.) 
No. Red Blood 

Power Field 
CelldHigh 1 2 3 t o 4  5 Toe' 

ImaPina No Imaging 
~~~~~ 

0 to 50 43 60 103 
50 or Greater 33 10 1 44 

Totals 96 74 3 5 2 180 
Gross - 20 - 4 s s i s  

TABLE 2. Injuries in 180 pediatric patients most commonly 
associated with susDected renal trauma 

Head or central nervous system trauma 115 (64) 
Extremity fracture 69 (38) 
Nonextremity fracture 60 (33) 
Thoracic trauma 56 (31) 
Liver, spleen, stomach or pancreas 28 (161 
Bowel or colon 27 (15) 

TABLE 3. Most common mechanism of injury in 180 pediatric 
patients with suspected renal trauma 
Cause No. pts. (4h) 

Assault 9 (5)  
Fall 32 (18) 
Motor vehicle accident 55 (31) 
Pedestriadmotor vehicle accident 82 (451 
Other 2 (1) 

indications for imaging after blunt trauma in children. In a 
retrospective analysis of 78 children with suspected renal injury 
Herschorn et al suggested that, if only patients with more than 
20 red blood cells per high power field had undergone Tvp, 42% 
of the studies would have been avoided and no significant renal 
injury would have been missed. Lieu et al noted that 47 of 69 
N p s  (68%) would have been avoided, and no sigmficant renal 
injuries would have been missed if only patients with 50 or 
more red blood cells per high power field had undergone imag- 
ing.16 Hashmi and Klassen also reported that 28 of 41 rvPs 
(68%) would have been avoided without missing any sigmficant 
renal injuries if only patients with 100 red blood cells per high 
power field or more had undergone imaging.14 

There is reason to believe that patients in whom renal 
contusions are suspected on the basis of history, physical 
examination and urinalysis can safely be spared radio- 
graphic imaging. All 74 patients in our study with a clinical 
diagnosis of renal contusion healed uneventfully without im- 
aging. Likewise, Fleisher observed that none of the 16 chil- 
dren in his series with less than 20 red blood cells per high 
power field who were not evaluated on radiography had com- 
plications related to renal trauma during short-term fol- 
l0wup.lg In 1,004 adults with microscopic hematuria and no 
shock after blunt trauma who underwent no initial imaging 
Miller and McAninch noted no clinical evidence of significant 
injury in the short term.10 

Instead of immediate imaging for patients suspected of 
having renal contusions, Lieu et al recommended closely 
monitoring urinalysis during recovery.16 Persistent or in- 
creasing hematuria may be a useful indicator of injuries that 
warrant early imaging. Of 26 patients who underwent fol- 
lowup urinalysis within 48 hours none with less than 10 red 
blood cells per high power field had significant renal injuries, 
while renal laceration was associated with greater than 40 
red blood cells per high power field at 48 hours.16 Fleisher 
observed that the degree of hematuria decreased in 84% of 
patients within 48 hours,lg and Guerriero stated that micro- 
scopic hematuria usually clears within 72 hours when only 
renal contusion is present, although he cautioned that fol- 
lowup of trauma patients is notoriously poor.20 

Although 2 recent large series indicate that all children 
with any degree of hematuria after blunt trauma should 
undergo imaging, careful analysis reveals that in both stud- 
ies the degree of microscopic hematuria was not quantified. 
Levy et a1 noted that all patients with microscopic hematuria 
and a major renal injury also had evidence of multisystem 
trauma, which presumably would have warranted abdominal 
imaging.21 Stein et a1 recommended abdominal CT in all 
children with microscopic hematuria after blunt trauma, al- 
though only 17 of 412 (4%) who underwent CT for blunt 
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