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Car-tire-related Crushing Injury of the Lower Leg in Children

JaeYeon Choi, M.D., JaeHo Jang, M.D., JaeHyuck Woo, M.D., WonBin Park, M.D.,
JinJoo Kim, M.D., SungYeol Hyun, M.D., Geun Lee, M.D., JeeHoon Gwak, M.D.*

Department of Emergency Medicine, Gachon University Gil Medical Center, Incheon, Korea,
‘Department of Orthopedic Surgery, Gachon University Gil Medical Center, Incheon, Korea

Purpose: Crushing injuries by car tires result from a combination of friction, shearing, and compression
forces and the severity of injury is influenced by the acceleration. Because car-tire injuries of the lower leg in
children are common these days but they have received little attention; thus, our purpose was to look closely
into this problem.

Methods: A retrospective analysis was conducted of data from children under 15 years old age who visited an
emergency department because of a car-tire-related crushing injury to the lower leg in pedestrian traffic accident
from January 2008 to September 2012. The patient’s age, sex, site of injury, degree of injury, associated injuries,
type of surgery, and complications were reviewed.

Results: There were 39 children, the mean age was 8.0 years, and 71.8% were boys. The dorsal part of the leg
was involved most frequently. According to the severity classification, 15 children were grade I, 6 were grade II,
and 18 were grade III. Among 24 patients, 13 were treated with skin graft and 3 were treated using a sural flap.
Twelve patients developed complications, such as hypertrophic scarring, contractures, and deformities with sig-
nificant bone loss.

Conclusion: Various degrees of skin or soft tissue defects were caused in children by car tires. In this study,
patients were often also had tendon or bone damage. Proper and timely initial treatments are needed to reduce
the incidence of infection, the number of operative procedures, and the hospital stay.
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Table 1. Classification of the severity of the injured foot (Hahn and Kim(9))

Severity Description
Grade | Scratching or friction burn
la With bone or joint injury

Grade I Laceration or skin avulsion with tendon or bone exposure
Grade " Grade |l with associated injury

Ila Bone or joint injury

I1b Tendon injury

Illc Neurovascular injury

Iid Mixed type, complex injury
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Visited ED* by trauma
Age < 16
n=33,206

Pedestrian TA*
n=854

Injury of lower extremities
n=321

Hospitalized Discharged
n=79 n=242

Car-tire injuries
n=39

* ED: emergency department
" TA: traffic accident

Fig. 1. This diagram shows the flow of study population from
January 2008 to September 2012
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Fig. 3. This graph shows the number of injured children according to month of occurrence

Fig. 4. This picture shows 9-year-old male with type Il injury.
Conservative management was done for 5x 5 cm sized
skininjury on right lateral malleolar

A=HE H139.8(£66.)L0] Ak A= U 4 T
AAE & AE A7 20 e, 8o 30 ol
Oﬂ =4 ARS WYL, 3= 60 o, 1= 4
9ol Ay AR SR QIR H$A HhEol o
s A= Wkt A vhFlof ot YAEFLR ARE
2 SRl A 25 P To] WA Aer V= Aee
HhEo] 89, F50] 39|, & &4

& 1297} A%, B4
]_

&o]
Z 013 Wao] & A7} 19 QI tHTable 3).

V. 11

]

S-Euet ASALRE A APGAE = vid A
oL} o}2 = OECD =7} oA 2 Ho g WEARILY

Aol APYE oA Eof o3t APgof o]o] 291E A}
I 9th(1,19) 2007 HEA WAL BA AR 9
, oldlo] W% APY AfalE= 200760 20202 HalE
o 2021 & 63%S] 127H0] R WEALLS] Ao
B E9lth(3) 20019E 20034 Ato]o] ml=tofl Al |
P St Ao o3 Lof wEALY] FHES EH
1O~14Aﬂ7} 43%, 5~9A|7} 27.3%9 L, &4 HorL TH
E4F0] 30%E 7P Wokom 1 thg o R ShA|9] &4t
21%% R EQUTE (10) 5AI0A] 9A] Aol oFg-9] FARaL
He7h wohe Je ht 79)2 AFAE 5AlolA 94
Atole] ofo| 7k AA| Bt v o] S AAT 2 Bl
7b Eokthe A3t ARt B Ao A 54014 94171A]
o] Zo}7} 39 F 27 o2 HA 9 69, 2% AHA|5}

i x@ O N fo
1Orﬂ._°£r£i'

O::
)

G188 B3ict, ol olAslo] of2le|Fel §181, 25t
QJsto R EatstulA FEUAL 7 Yol AW £oUF

2o| o}z RE3l HEAo| A Y% oFslE7] 417] o
= ek

wob7h o s e A7l s dad A
Vollman S(11)0] 2] Z+= 7)Ao 23t Aof &AF
SN A7} 48O BRI TR ATl 1
Bol MAyst, &4 HYRL H02
36.6%= 7} Wokal &AF ;%15% ol Ako
E430] 21.4%, 2apg @ 3h4o] 15.5%, o
2 Utk Bagich S A7) Ak wa Al7le) df
3t BA(9)NAE A7} 490l 8Y Aol 7P B Ao

2 yehgtt 2 Ao 49olA 8E7HA] AkeE Aot
18o g HiEo] 50%0f o]27|= sl 9l YA HeS

AR 2 1~5% Aol A Rolrk Yo ML
QA Q(8-9,12-10)53 THAZ opr} ofopuit A}

— 178 —



JaeYeon Choi, et a.: Car-tire-related Crushing Injury of the Lower Leg in Children

A WE7E Eokon o= golrh Kt 2520l o 2 HuElth ARsA} grofojol] ojet npEabts ARt o]
55 Bl stke Aol 3171 e 2 Az, oF (N9 Aol 189 &S &S Es99

2 Aol e dnxg &4 F471 S, U, 943 & ?J"*L I FoME e WSl tedldE
=HE e Al Qattan(8)4 04—?01]*1“ Ll < S & AT ASA B A S 55
o] @A 3] WL, Suliman 5(12)°] 3572 As# HH’MI £ A5k U h FEol A npEsolu ARz 9]
ot EATAE HHLR 2ARE AT R HiS &4l S BEEA Fok=d ol ole) ()9 Ao M uf
28 o= Rl=r}h 7MY woken, tad U5, A5 <A A7HA %k, Suliman 5(12)2 LE2% W A H97t

- S c..

Fig. 5. These pictures show 5-old-year male sustained Type |lla car-tire crushing injury on left lower leg (A) Open fracture of tibia

with skin avulsion and soft tissue injury was checked (B) 1 cm sized open wound was checked on media side of lower leg
(C) Multiple superficial injuries with an area of skin loss were existed

Fig. 6. These pictures show 4-year-old male with type ll11d injury (A) Open fracture of right distal tibia with skin defect was checked
(B) Sural flap and split thickness skin graft were done for 5x 10 cm sized skin defect 14 days after the accident
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Table 2. Severity grade, associated fractures and affected site of injured leg (N=39)

No
Severity grade | 4
la 11
I 6
Ila 12
Ib 1
Ilic 0
Iid 5
Total patients 39
Associated fracture site Foot 6
Tibia 22
Fibula 15
Femur 2
Pelvis 1
Total cases 46
Affected sites of lower leg Dorsal 14
Medial 15
Lateral 10
Total patients 39
Table 3. Treatment method of soft tissue defect and complications (N=39)
No
Treatment method of soft tissue defect Primary or delayed closure 2
STSG * 12
FTSG t 1
Sural Flap 3
Total cases 18
Delayed complications Hypertrophic scar 8
Contracture 3
Deformities with significant bone loss 1
Total cases 12

* STSG: split thickness skin graft
" FTSG: full thickness skin graft
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