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— Abstract —

Computed Tomography of Pediatric Abdominal Trauma

Cheul Ho Sohn, M.D., Jin Kyoung Lee, M.D., Hong Kim, M.D., Seok Kil Zeon, M.D., Soo Jhi Suh, M.D.,
Woo Hyun Park, M.D.**

Department of Diagnostic Radiology. School of Medicine, Dongsan Medical Center, Keimyung University

CT has become the imaging method used most often in the investigation of abdominal trauma in children because
of the accuracy, utility and reproducibility. CT permits detection of multifocal injuries in the abdomen and
retroperitoneum and may reduce the length of hospital day.

Between Sept. 1984 and Mar. 1990, abdominal CT of 102 children with abdominal trauma and clinical suspi-
cion of intraabdominal organ damage were evaluated retrospectively. Abdominal injury was diagnosed in 78 children.
Ages ranged from 13 months to 15 years(mean, 7.9 years). Fifth six(72%) were boys and 22(28%) were girls, and
the most common age group were between four and six years age(25 cases, 32%). Traffic accidents(50 cases, 64 %)
were the commonest cause of injury.

The most common CT manifestation was hemoperitoneum(45 cases, 58%). The liver and spleen were most com-
monly injured, in 29 patients(37 %) and 31 patients(40%) respectively. Four died from multiorgan &/or large vessel
injuries, and one from brain injury. Most of the patients(62 casess. 79%) were managed conservatively. Surgery
was performed in ten patients.

Although CT was highly sensitive in detection of parenchymal injury of solid organs and hematoma of peritoneal

and retroperitoneal spaces, the evaluation of pancreatic and intestinal injuries occasionally were difficult with CT.

Index Words: Abdomen, CT 78. 1211
Abdomen, injuries 78.41
Children, injuries

Retroperitoneal space, hemorrhage 80.41

(5-9).
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Table 1. Organ Distrioution of Abdominal Traumas in
78 Children

Organ No. of Pts(%)
Liver 29(37)
Spleen 31(40)
Bowel 10(13)
Pancreas 8(10)
Kidney 24(31)
Adrenal gland 9(12)
Others(mesentery, bladder, aorta etc) 5 (6)
Associated extraabdominal injuries 34(44)

Table 2. Characterization of Liver Injuries (n=29)
(a) Superficial vs Deep Laceration

No. of Pts(%)

Superficial 21(72)
Right lobe 17(59)
Left lobe 9(31)

Deep 11(38)
Right lobe 6(21)
Left lobe 7(24)

(b) Simple vs Complex Laceration

No. of Pts(%)

Simple 17(59)
Right lobe 10(34)
Left lobe 10(34)
Complex 18(62)
Right lobe 14(48)
Left lobe 6(21)

(Table 2). H&242g9 AR Bxagy 1d=
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Fig. 1. a. The initial CT scan shows deep complex
laceration of the left hepatic lobe.

b. The follow-up CT scan 16 days later, shows multiple
variable sized fluid collections with dilatation of bile duct
of lateral segment of left hepatic lobe, which are thought
to be bilomas.

c¢. The second follow-up CT scan following conservative
management for 6 weeks shows nearly complete resolu-
tion of the bilomas, and mild dilatation of intrahepatic
ducts.
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Grade I splenic injury of curvilinear laceration.
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Fig. 3. A huge subcapsular urinoma is noted in
posteromedial aspect of left kidney, 5 weeks following
motor cycle accident in a 4-year-old boy.
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a ' b
Fig. 4. An 8-year-old boy with fall-down injury 15 days ago.

a. Theinitial CT scan shows a huge pancreatic pseudocyst of the lesser sac compressing and displacing the stomach
anteriorly.

b. The follow-up CT scan following percutaneous catheter drainage for 2 weeks, shows complete resolution of the
pseudocyst(arrow : draining catheter).

a ‘ ‘ ' b
Fig. 5. Abdominal CT scan of a 14-year-old boy with jejunal perforation due to an air gun injury.

a. A tiny air bubble(arrow) adjacent to falciform ligament as an only clue suggesting bowel perforation.
b. No demonstrable bowel injuries, except a lead bullet in the pelvic cavity.

a b

Fig. 6. CT scans of perforation of descending colon in a 14-year-old girl with traffic accident.

a. The initial CT scan shows questionable thickening of fascia and bowel wall in anterior pararenal space and the
air bubbles(arrows) are thought to be extraluminal.

b. CT scan, immediately after barium study following conservative management for 3 weeks, shows massive ex-
travasation of the contrast medium into left anterior pararenal space(arrows).

QA



a b
Fig. 7. CT signs of hypovolemic shock leading to death in a 10 year-old-girl with traffic accident.
a. CT scan of midabdomen shows massive hemoperitoneum, transsection of pancreas head(arrow), right renal con-
tusion with large perirenal hematoma, collapsed IVC and aorta, and hyperintense enhancement of liver, kidneys,
pancreas and bowel walls.
b. CT scan of the lower level shows aortic rupture with active leakage of the contrast medium(arrow) into a huge
retroperitoneal hematoma.

oyt Wi BRI, 53] b R vge £ 4% Taple 3. Associated Injuries of Extraabdominal Organs
M QA o)A oH, Federle 5(2)9) BEFaE, &% (n=34)

24, 5= 154, A 94 FolAch
FEZ IF 348 (44% )= F2 259 (perirenal

No. of Pts(%)

: Th ic inj 32(94

space) 2t AW (anterior pararenal space)oll 1o F=& SEEEic ULy ) 194)
NeApe] o RS & = oo Pulmonary contusion 30
‘. ~E= N ) Hemothorax 10
A shock Pneumothorax 8

patind - b=

Pneumomediastinum 1
71881% 587} CTR9Z T A% Ay s, 42 Diaphragm rupture 1

E BN Ao thiby &4 2 2P &b 9% Musculoskeletal injury 8(24)
H48% shocke 2, 18E Hegew Agatdr. CT B EEREEE .
Pelvic bone fracture 7

A7 U e AW A9 A, FY, Ao
U AZ5Y A =297 FHAS 3F FF 2AF5S
B4 8F shocke® AlHE 43 25 oA B I (Fig.

Lumbar spine fracture

7). il =

7|E}

CTE BRI g2 17|l B8 i3y 72

CTZ 23 & & ANY F39) 3719 &4 4d g 288 A a5z wEFAZAAY BAFFoR o
(44%)°1 M -SE A o0 (Table 3), CTEF &) ¢ v deg] A&Hn Jon, 53 by 2 3719 &
A3 wAE MAHAY VIPdeze FFLIY aH/AN L] A, ZE7 &40 Az e we fesit. =3
Prgato] 2 184 YAUTH 2ote] AAH EQo g A& A& W g HH Y

HEH XNEE 3] 3 CTS 4AT #xF (688 F AARS sl e CT7F ddiAeIth(3,5,8,9,16).
178, 25%)138 = 7~459 (B 19.5¢)F 1&, 4el= Abz ] P9E EAH AL wFAR(508) Wt
gA] 309 ol F 23 3 CTE AAstd, diy-2 §HZ wBy =& ZoA 549 Fo o wzen, 371% o

TYFFY AT AsAB L L & F 31319_4, o g4 Atn=E 3 Sle], HEAAFA FFL BoY
1EE 94F 2097 BEY N85 Bz 33 AZUSE 2L BEAY FHAYY R o 4
CT= sy gstd s L5t #%s}s’au}. Ao At Kaufman 5(7)° olstd Lobstrel
9% 94w yAE AR N3 5T F Qs ol
sodm gov, AxRse AL Aopdtio] o7 gy




(4534], 58%), Federle 5(2)°] 93lH BHZ&HYY
A9 FY% o) 23 driugor],
3% 7 Bol &4 372 ()
(5)olehe BIE o, durHow Hgo)

k=
ro
)
=
o
o
b
X
>
)u
o
2
X
]
o
i
ttly

Y
I
o o

2
o
ot 2L oy &

o o

i

o, © i
il

25
>

AT 5232 & F A
KX

N
B
et
ol
L
ot
=
~
N
o
N

ol
H
e}
4
_L?(_j
2
w @
ofh
o
fo
s
=
o}
b
oy
lo
fru
to
o
ol
ox o

ot
& o
&

—
o
[&2]
N
i
[l
X (o
on

fo
N
®
o,
2
N,
Ho
o
o
e
5
32
kd
i
o,
ofl _{o
pu’
rir
)
M

9 Stalker (12)9)
Hoz 14 folge
o

i ‘“2_131, & 2}

9

o
)

o
o
B
g

LS
.}

25

o 2 oX
b o
S
T o
rr £
oﬁ

::l‘

}-ﬂ

A=3¥,)
=

=13e)
k=3

%
who T P ool

30 1o

K
oX T3
o =,
R

~
@]

=]

2

w1
o,
o
Y
A
B
8
N
o,
o

A

)

%1
o
11?‘.,
o
olN
o
fru
rr
ot
o\
of
o
%
R
[

22 e oE A
n;L{LéNlOFEﬂJI‘J S
T
£
o
o
b
of
mi
=
2
o
fu

4 &
2 b
g o
NE

T o

Iy
N
g

n:{}l ox
OL e
4
30
o
_E,
2
_>,i

g i
S
= ﬂ o
o

e

o

1

E]o{n

r» OE

Federle 5 (3, 7)01] o} s TJ]%} e N1Ee AR H
Ao, sFey Fxu F971e3 EA Yo A
ol FAAF &N E et v EAY SFHQ
Aol fle A7t 7] WEe el oj¥n Yo
(3,17,18). AAEY A¢= A 42 AF3) 19
T AN e At °P5]Ri°‘11 53 AR
Agd 1de ge 902 F&sturor wte] 7%
A& AER, 38 AdH x 13”‘7‘4 AA7E o H
Atk wet AH4E o) stH A}

Y 2&0dA 59 A FFAoE BHEEE Ao
FTou 4zdr

BRF 5EHF 1 Wo] B4 9% Aoz Edo) o3
FREE =EeH, Ade 2R fErAe wdo)
Aoz A 3 B2FIE W A7NAY 37
o ANE dEslel oA & F£x om(3,19), FHe
HEY ARE  de B3 A4 dE AL AT
o 223AQ Adog B QIAwH(18,20,21), ©d &
HEFolY 23 B Frhute] &47 R s ne

o
o
™
o
i

L)
=)
w
&
g,

b B,
2

3= 7550}0];(7,13, 16,

22-25), AARES ZA¢x HF, ¢ e A%5 18R
719 &N REAN BEA WMoz X g7t H53
o, Taylors(8,15)9 Huxy ¥ &4y ¢
Wy gr)e] 4oz %A8ZE shockd CTAALE B
e AdE A8 Ex 9ol ArgRa, 43 9%
PAAT 1de g0 s o9 A8A7E A 4
= ATk

AgAoz CTE 340 A7 5587 &40 Ao
S fgMom, 53 zotelA AR glol nYAY
&40 Bx Ha¥Fol 47 Qojg 4 v W] =

RGN e HAbel @M $4 CTE dAste Ao

Foin AztEn. ey A% FREY 55 FHEA
FEE QT 497 Bo} ol 59 AHF AW aA
ANE QBEH 24 CTE Jdsie o] "o

Aoz ARPYT

2]
rar

&

1. Federle MP, Goldberg HI, Kaiser JA, Moss AA, Jef-
frey RB Jr., Mall JC, Evaluation of abdominal
trauma by computed tomography. Radiology
1981;138:637-644

2. Federle MP, Jeffrey RB Jr. Hemoperitoneum studied
by computed
1983;148:187-192

3. Federle MP. Computed tomography of blunt ab-

tomography. Radiology

dominal trauma. Radiol Clin North Am
1983;21:461-475
4. DL, WET, ol &, IS, U7, CTE o83

55929 —Er“ oAb o) 35 2] 1989525 1 75-81

5. Berger PE, Kuhn JP. CT of blunt abdominal trauma
in childhood. AJR 1981;136:105-110

6. Kaufman RA, Towbin R, Babcock DS et al. Upper
abdominal trauma in children: Imaging evaluation.
AJR 1984:142:449-460

7. Kaufman RA, Babcock DS. An approach to imaging
the upper abdomen in the injured child. Semin
Roentgen 1984:19:308-320

8. Taylor GA, Guion CJ, Potter BM, Eichelbherger MR.

CT of blunt abdominal trauma in children. AJR




10.

11.

12.

13.

14.

15.

16.

1989;153:555-559 17.

. Kaufman RA. CT of blunt abdominal trauma in

children: progress, pitfalls and controversies In:

Diagnostic categorical course in pediatric radiology. 18.

Oak Brook: Radiol Societ North Am 1989:57-65
Welch KJ: Abdominal injuries In: Ravitch MM,

Welch KJ. Benson CD et al. Pediatric Surgery. Vol 19.

1, Chicago: Yearbook Medical Publishers.

1979:142-146 20.

Burrington JD; Childhood trauma. In: Holder TM,
Ashcraft KW: Pediatric Surgery. Philadelphia:
Saunders 1980;138-149

Stalker HP, Kaufman RA, Towbin R. Pattern of liver 21.

injury in childhood:
1986:147:1199-1205

CT analysis. AJR

Scatamacchia SA, Raptopoulos V, Fink MP, Silvia 22.

WE. Splenic trauma in adults: Impact of CT grading
on management. Radiology 1989:171:725-729

Federle MP, Kaiser JA, McAninch JW, jeffrey RB, 23.

Mall JC. The role of computed tomography in renal
trauma. Radiology 1981:141:455-460

Jeffrey FB JR., Federle MP. The collapsed inferior 24.

vena cava: CT evidence of hypovolemia. AJR
1988:150:431-432

Brick SH, Taylor GA. Potter BM, Eichelberger MR. 25.

Hepatic and splenic injury in children: Role of CT
in the decision for laparotomy. Radiology
1987:165:643-646

o QQ7

P |
=

Ik

fol

Q| 1 AObEHQ|AO| MAFSICIE &Y

(== f e W el [=]

Ol

Jeffrey RB Jr., Federle MP, Crass RA. Computed
tomography of pancreatic trauma. Radiology
1983:147:491-494

Cook DE, Walsh JW, Vick CW, Brewer WH. Upper
abdominal trauma: Pitfalls in CT diagnosis.
Radiology 1986:159:65-69

Sherck JP, Oakes DD. Intestinal injuries missed by
computed tomography. J Trauma 1990:30:1-7
Rizzo MJ, Federle MP, Griffiths BG. Bowel and
mesenteric injury following blunt abdominal
trauma: Evaluation with CT. Radiology
1989:173:143-148

Bulas DI, Taylor GA, Eichelberger MR. The value of
CT in detecting bowel perforation in children after
blunt abdominal trauma. AJR 1989:153:561-564
Foley WD, Cates JD, Kellman GM et al. Treatment
of blunt hepatic injuries: Role of CT. Radiology
1987:164:635-638

Stanley RJ, Sagel SS. Levitt RG. Computed
tomographic evaluation of the pancreas. Radiology
1977:124:715-722

Kakkasseril JS. Stewart D, Cox JA, Gelfand M.
Changing treatmenjt of pediatric splenic trauma.
Arch Surg 1982:117:758-759

Federle MP, Griffiths B, Minagi H, Jeffrey RB Jr.
Splenic trauma: Evaluation with CT. Ridiology
1987:162:69-71




