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Analysis of Delayed Diagnosis of Pediatric
and Adolescent Patients Injured by Minor Trauma

Jee Ahn Choi, M.D., Won Bin Park, M.D., Jin Joo Kim, M.D., Jin Sung Jo, M.D.,
Jae Kwang Kim, M.D., Yong Su Lim, M.D., Sung Youl Hyun, M.D.,
Ho Seong Jeong, M.D., Hyuk Jun Yang, M.D., Gun Lee, M.D.

Department of Emergency Medicine, Gachon University Gil Hospital

Purpose: To analyze delayed diagnosis, we collected date on pediatric and adolescent patients who had been
admitted to the Emergency Department with injuries due to minor trauma

M ethods: We retrospectively analyzed the age distribution, trauma mechanism, time interval for each affect-
ed body region at delayed diagnosis, hospital stay, and outcome for 161 pediatric and adolescent patients who
had been admitted to the Emergent Department of Gachon University Gil Hospital from January 2006 to
September 2008.

Results: The incidence of delayed diagnosis in pediatric and adolescent trauma was 11.8% in our retrospec-
tive review of 161 pediatric and adolescent patients. Lengths of hospitalization were longer in patients with
delayed diagnosis (p<0.05). Patients with delayed diagnosis were more often transferred to other hospitals than
patients with non-delayed diagnosis (p<0.05). The time intervals for each different affected body regions at
delayed diagnosis were significantly different, but the hospital stays were not. There were no statistical signifi-
cance to age on affected body region.

Conclusion: From this study, we found that admission result and hospital stay were statistically significant
differences between the delayed-diagnosis patient group and the non-delayed-diagnosis patient group. Finally,
we must follow up pediatric and adolescent patients with minor trauma, closely considering missed injuries.
(JKorean Soc Traumatol 2009;22:212-7)
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Table 1. Comparison of patients with and without delayed diagnosis of injury

Total Delayed diagnosis Non-delayed diagnosis
N (%) (N=19) (N=142) p-value
Adge (year), median (IQR)* 9( 6~13) 8( 4~12) 9( 6~13) 0.239
Male, N (%) 115 (71.4) 14 (73.7) 101 (71.1) 0.817
PTS', median (IQR) 11 (11~12) 11 (10~12) 11 (11~12) 0.333
Cause of injury, N (%) 0.569
Traffic accident 111 (68.9) 15 (78.9) 96 (67.6)
Fall down 35(21.7) 3(15.8) 32(225)
Others 15( 9.3) 1( 5.3) 14( 9.9)
Admission result, N (%) 0.039*
Discharge 136 (84.5) 13 (68.4) 123 (86.6)
Transfer 25 (15.5) 6 (31.6) 19 (13.4)
Hospital stay (day), median (IQR) 7( 3~10) 14 ( 8~20) 6 ( 3~10) <0.001°

* |QR : Interquatile range

' PTS: Pediatric trauma score

* Was used Chi-sguared test

$ Was used Wilcoxon rank sum test
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Table 2. The trauma mechanism of all patients and delayed diagnosis group patients

Total Delayed diagnosis
N=161, N(%) (n=19), n(%)
Penestrian TA* 76 (47) 9 (47)
Incar TA 13( 8) 2(11)
Bycicle TA 10( 6) 2(11)
Auto bycicle TA 6( 4
BusTA 5(3) 1(5
Airplane accident 1(1) 1(5
Violence 7(4
Contusion 4( 2 1(5
Penetrating wound 3(2
Unknown 1(1)
Slip down 35(22) 3(16)
* TA : Traffic accident
Table 3. Camparison of patients' age distribution (N (%))
All patinents Group Delayed diagnosis

N=161 Patients grup (N=19)
Infancy (1 month~1 year) 2( 1.3%) 0
Preschool (1~6year) 48 (29.8%) 8 (42.1%)
School age (6~10year) 49 (30.4%) 5 (26.3%)
Adolescence (10~16year) 62 (38.5%) 6 (31.6%)
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Table 4. Case of delayed diagnosis patients

Case Gender/Age Initial diagnosis Delayed diagnosis Result
1 M/2 Cerebral concussion Traumatic SAH Discharge
2 M/3 Cerebral concussion Skull fracture Discharge
3 M/3 Multiple contusion Lt hand foreign body Discharge
4 Fl/a Multiple contusion Lung contusion Discharge
5 M/4 Multiple contusion Lung contusion Transfer
6 M/5 Multiple contusion Clavicle fracutre Discharge
7 M/5 Ankle contusion Calcaneus fracture Transfer
8 F/6 Tooth fracture Nasal bone fracture Discharge
9 F/7 Cerebral concussion Skull fracture Discharge
10 M/8 Multiple contusion Distal radius fracture Transfer
11 M/8 Cerebral concussion Nasal bone fracture Discharge
12 F/9 Multiple contusion Rib fracture Discharge
13 M/10 Both knee contusion Hemarthrosis Transfer
14 M/11 Hip contusion Pelvic bone fracture Discharge
15 M/12 Orbital bone fracture Maxillary bone fracture Discharge
16 F/12 Hip contusion Pelvic bone fracture Transfer
17 M/14 Temporal bone fracture Traumatic SAH Discharge
18 M/14 Cerebral concussion Tooth fracture Discharge
19 M/15 Multiple contusion Hemarthrosis Transfer
M : male
F: female
Table 5. Timeinterval of each region from initial diagnosis to delayed diagnosis and hospital stay
Head & neck Chest Pelvis Extremity P-value*
N=8 N=4 N=2 N=5
Hospital stay (day), median (IQR) 9.0(7.0~185) 14.0(9.0~255) 21.5(19.0~240) 14.0(8.0~14.0) 0.413
Delayed time (day), median (IQR) 1.0(1.0~2.0)" 1.0 (1.0~1.0) 5.0 (4.0~6.0) 8.0 (7.0~8.0) 0.003

* Was used Kruskal-Wallis test.
' Was used Wilcoxon rank sum test (p-value = 0.003)
P<0.05

— 215 —



— WA

A2 @Az —

v, o E& o] AUAAE AAFI A A7 S Fojok & A2
2 AZEG 1A 99 94 A0S A4S 152
el ate] ol AT gl pasE Al wAEY 1Y F Fa) HdAN FRANE el
Al QTR oful Avof - HAde] A7l gk #AlS Z1#AE 2 JAFEEr] AEE e £ Ades
2 Qlom ool Weh wed AWe 127 Wl AASET AT STANN AT BE Y B9
A AR7} bseht B4 8 BEAE ARsE aNd  1BAB AFEE/ AR U FB ABEY 4332 of
S HEST YT ol9 HEol F 5UA 2F7F Y Ueld B AR 2 ¥ A 4G nAA 2k
2 A A EEA A Y] ASAITE FX, ok A7) e g9 179kl S S Eo] HAskth
Fuol} FRUNE SFUARMHE SQets TPuY B AT ARHES T TAbolw, TFUANA 9
of @A U AFa Hol SA Hus @yl o Ush W JUR BY AR B 0T AR
S BAZL ST AT A4 AR AAsel 2 71 SwA U F B3R 9T B 4@ AR )
Eo & o B2 AFAY R 9A ZEAL A} HA gtthE Aotk 181 2 dY T B yYoew
o ZrlE @ £ BT B 5 Ao $FA U AW B FS B HANA AQ Ado] FAHAL
oF A Aot - HAE A AA T T HFEAgo] 7hsAdel el oldl gk A4 g AHE o F 8l
AR glom R A, 94 % A4, FEel W Atk Zolth Ed & AN ARG BT A
A TFEHAl dEbdth 2 AFolA] Aof - A 944 o] a7t HANE & AUtk I Lot - HAd 3
Ao b BE QAL FEATE B A7 ZA g2 B4 Sa) HUsels [y 2] debgle] BEx
A @tomi Aujg Lol Fad FAE HFCE 7t AYE e ASE AE Aol TS vzoeH
o, & xoldgds 89S 2HE GAANES) ARE  AVHOE 4z
Auu AR A7 gelrh g BAE glolAl )
Zo AT ¥%F AT HAD A Ado] gl vz =
2391 Aol gk Al oA oot A Xk
L2 oA WAt dgley B dAveN: gaEdsd 2 oAvely A Age] Uk BAEY A% 44 7]
A e A9 AQ I3 A #AE il 7+ 2 XNFE Azl ztolg Eth Aw s Aol - AFiad
A Kk Abdle veatden oF 4o MY B EAEE AA o] gl & A, A doe=w
%3 HEY, ARLE oA Al ATk AE SIS Astel AW A% B FAH vg, A Bt
Uz PUZ QUF Lob DAY B2 Fo Bhol A WAY & JOEE FW £YS vesel FH BB
AT B AT AN BN GAesy 95 Az sjol & Aoz AZH oty Ad U] JF
T ool gty Ustou AEKHORE FEE SAsh HAE 24T SFAY FEIE AA Ak mA &
AFH @5 IS F/IE AAI FAsA de 7 FA A Gl daiMs HoE AFs] £ ot dAlth
FEom YRE AT do}- B2y 2H 84
LA A RRe Bt RES QA Aglen REFERENCES
F5 AYHANE FHo] IlE Tk & o AlEe
don EE HEA NFE 1A o =7 B 1) Available at : https://edisnemc.gokr/. Accessed July,
Stk Aob- AAW Y BAE At 2 Fgel A TR e A Sneh
1ro ntonio menez (] 10S ancnez
T UREe 3t =88 ¢ =7 Ague > ’ ’ .
BE el At R TR W B j] | N M, Borras A, Milla J. Decreased health care quality
2 3 EQS FH O g &
Z ARt 7 }'0?‘5} "'/\é = 7ML gled F7 8 T S associated with emergency department overcrowding.
ol \ls] A AAFsel =oA A4 zldo] e A Eur J Emerg Med 1999;6:105-7.
o] AU 7 JkS mF oy Azte]l "t 1€ F 3) Trzeciak S, Rivers EP. Emergency department over-
2 Alg= ?ﬂ-%— Zuid] SaZzto] g Ao x4 A crowding in the United: an emerging threat to patient
- - fety and public health. Emerg Med J 2003;20:402-5.
o 19 Heo) 2238 Aty gaoem 99skA] 524 sa
ﬂo}o 203"4 ] :;E] }}Eﬂo]} ”*fi M 9 . ]] }E 4) Kwon KB, Yoo SY, Kim SY. Changing trend for man-
2] 3] T = T
of Bestith. A Aol AU & el A 7] agement of abdominal solid organ. J Korean Surg Soc
2 ARAF7E FAEE R vlE A AA vEebsed, 1994:46:584-98.
SFAo A AT G HIALA #Ze W gALol gty B 5) You JY, Lee JI, Ryu JY. A comparison of characteris-
A} ZAH 270 Holx gydx ==, HZETZ o] Zxto] tics in pediatric trauma patients under 7 years. J
1~29 FFAAE AEHTH NZE AR ?l'% o= Korean Soc Traumatol 2004:17:197-205.
6) Okello CR, Ezati IA, Gakwaya AM. Missed injuries :

— 216 —



7)

8)

9)

10)

11)

— HAA o A o

il

o

ur
=

rlo

A Ugandan experience. Injury 2007:38:112-7.

Pfeifer R, Pape HC. Missed injuries in trauma patients
. A literature review. Patient Saf Surg 2008:2:20.
Peery CL: Chendrasekhar A, Paradise NF, Moorman
DW, Timberlake GA. Missed injuries in pediatric trau-
ma. Am Surg 1999:65:1067-9.

Jang SJ, Jang MJ, Lee HS. Overcrowding in emer-
gency department. Kor J Emerg Med 1992:3:71-8.
Park JH, Wi DH. Clinical analysis of the pediatric
patients visiting emergency center, Kor J Emerg Med
1996:7:354-62.

Enderson BL, Reath DB, Meadors J, Dallas W, Deboo J,
Jean M, et al. The tertiary trauma survey: A prospec-

o} -

,

a9 #39 Ad Aol hE 2@

12)

13)

14)

15)

— 217 —

tive study of missed injury. J Trauma 1990:30:666-70,
Yoon JS, Han AR, Bae KS, Kim DS. The prognostic
factors in multiple traumas in children. J Korean Surg
Soc 2003:65:436-40.

Furnival RA, Woodward GA, Schunk JE. Delayed
diagnosis of injury in pediatric trauma. Pediatrics
1996:98:56-62.

Jung KS, Kim JS, Park SC, Son TK, Shin HW, Jung
BH. Pediatric trauma score as a predictor of injury
severity. J Korean Soc Traumatol 2000:13:28-34,
Hwang SY, Choi YC. A comparison of the pediatric
trauma score and the revised trauma score. J Korean
Soc Traumatol 1999;12:37-43.



