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— Abstract —

Indications for Computed Tomography (CT) to Detect Renal Injury
in Pediatric Blunt Abdominal Trauma Patients with Microscopic Hematuria

Cheolgon Go, M.D., Hye Jin Kim, M.D., Sukjin Cho, M.D.,
Sung Chan Oh, M.D., Sang Lae Lee, M.D., Seok Yong Ryu, M.D.

Department of Emergency Medicine, Inje University, Sanggye Paik Hospital, Seoul, Korea

Purpose: Controversy exists regarding whether pediatric blunt abdominal trauma patients with microscopic
hematuria should undergo radiographic evaluation. Adult patients have indications such as shock and decelera-
tion injury. This study was conducted to suggest indications for the use of CT to detect significant rena injury
in pediatric blunt abdominal trauma patients with microscopic hematuria.

Methods: From January 2005 to December 2009, patients less than 18 years of age with blunt abdominal
trauma and microscopic hematuria who had undergone CT were included in this retrospective study. We ana-
lyzed the correlation between microscopic hematuria, shock, deceleration injury, and American Association for
the Surgery of Trauma (AAST) rena injury grade. Patients were divided into two groups: the insignificant
renal injury group (AAST grade 1) and the significant renal injury group (AAST grades 2-5). We compared
age, gender, mechanism of injury, degree of microscopic hematuria, evidence of shock, presence of decelera-
tion injury, and associated injuries between the two groups. We analyzed the effect of each of the above each
factors on renal injury by using alogistic regression analysis.

Results: Forty-three children were included, and the median age was 15 years. Five children had a signifi-
cant renal injury. No significant differences, except age and microscopic hematuria (more than 30 red blood
cells per high power field (RBC/HPF), p = 0.005) existed between the insignificant and the significant injury
groups. A positive correlation existed between renal injury and microscopic hematuria (rho = 0.406, p = 0.007),
but renal injury was not correlated with shock and deceleration injury. In the multivariate regression analysis,
microscopic hematuria was the only factor correlated with renal injury (p = 0.042).

Conclusion: If a microscopic hematuria of more than 30 RBC/HPF exists, the use of CT should be consid-
erd, regardless of shock and deceleration injury to detect significant rena injury in pediatric blunt abdominal
trauma patients. (J Korean Soc Traumatol 2010;23:29-37)
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Final inclusion
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Fig. 1. Flow diagram of enrolled patients
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Total (%)
2(4.6)
2(4.6)
4(9.3)
2(4.6)
1(2.3)
1(4.6)
6(13.9)

10 (23.2)

15 (34.8)

Female

Mae

Age
0-2
34
5-6
7-8
9-10

11-12

13-14

Table 1. Age and sex distribution

AL

N (%)
9(20.9)
18 (41.8)
15 (34.8)
1( 2.3)
N (%)
4( 93)
39 (90.7)
N (%)
21 (48.8)
22 (51.2)

Grade 5
Grade 5
0

THp=0,042) (Table 6).
Grade 5

A
Grade 4
Grade 4

3 A3, A9 AAF Aol

EHE Y3
Grade 4

Grade 3
Grade 3

Grade 3

Grade 2
Grade 2
Grade 2

Grade 1
18
10

10
14
Grade 1
Grade 1
17
21

15-16

17-18

RBC*/HPF!
5-9

10-29

Many

Numerous

* Red blood cells

Hypotension

Yes

No

Deceleration

Yes

No

Table 2. Microscopic hematuria and the grade of renal injuries
Table 4. Deceleration injury and corresponding renal injuries

Table 3. Shock and the grade of renal injuries

 High power field( x 400)
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1.000
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5(100.0)
0( 00)
1( 20.0)

11 (28.9)
4(10.5)
21 (55.2)
14
20
02

Abominal injury except kidney

Facial bone injury
Pelvic bone fracture
Spine fracture

Brain injury
Chest injury

=30
Hypotension, n (%)

Yes
Deceleration injury, n (%)

Yes

Microscopic hematuria(RBC*/HPF), n (%)
Association injury

* American Association for the Surgery of Trauma

 Traffic accidents

* Red blood cells
$ High power field ( x400)
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< Grade 1 . .
B T | T T
5-9 10-29 many numerous

Microscopic hematuria(RBC/HPF)

RBC:red blood cells
HPF:high power field ( > 400)

Fig. 2. Correlation between renal injury and microscopic hematuria

Table 6. Multivariate logistic regression analysis with significant renal injury as the dependent variable in pediatric blunt abdominal

trauma
95% CI* for
p value Odds ratio odds ratio
Lower Upper
Age 0.244 1.439 0.780 2.655
Deceleration injury 0.883 1.382 0.019 102.481
RBC'/HPF* > 30 0.042 8.434 1.080 65.834

* Confidence interval
' Red blood cells
t High power field ( x 400)
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