Cheju Journal of Medicine
Vol. 4, No. 1. 1-11, June 2006

Az Ad A% 249 9T I 33

243
AFgse s gFA%ad

Clinical Analysis of Submersion Injury in Jeju

Woo-Jeong Kim*
Department of Emergency Medicine, College of Medicine,
Cheju National University, Jeju 690-756, Korea

Abstract

Purpose : Drowning is a process resulting in primary respiratory impairment from submersion in a liquid medium
and one of leading cause of accidental death. The purpose of this study was to investigate the clinical

characterisitcs of submersion injury in Jeju and to find the prognostic factors in the treatment of submersion injury.

Methods : A total 46 patients who were treated for submersion injury in Cheju National University Hospital from
May 2003 to February 2006 were reviewed retrospectively. DOA(death on arrival) group and the other group were
compared according to the outcome in ED(emergency department) and ED discharge group and admission group
were compared according to the disposition in ED. Also, death group and survival group were compared according

to the final outcome in admission group.

Results : Among 46 submerged patients, there were 30 males and 16 females. and their mean age was 29.7+21.1
vears. The most common age group. season, and type of water were childhood. summer, salt water respectively and
the mean duration of submersion was 7.0+8.4 minutes. DOA group showed significantly longer duration of
submersion. higher K and PCO2. and lower pH, PO2. Sa02 compared to the other group. Admission group showed
significantly higher Na and PCO2 and lower PO2, Sa02 compared to ED discharge group. Death group showed

significantly longer duration of submersion and higher Cr compared to survival group in final outcome.

Conclusion : Prognosis of submerged patients could be predicted by some factors such as K. PCO2. pH. PO2.
Sa02, and Cr.
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Table 1. The Characterisitcs of submersion injury
and patients

2o

Characteristics Number of case (%) Submersion water
Sex Salt water
Male 30(65.2%)
Fresh water
(/)
Female 16(34.8%) Duration of
submersion{min.)
Age(years)
~5
~10 11(23.9%)
11~20 8(17.4%) 6~10
21~30 4(8.7%) 11~20
31~40 9(19.6%) 20~
41~50 6(13.0%) Prehospital
management
51 ~60 2(4.3%) o
Resuscitation
61~70 3(6.5%)
Oxygen supply
71~ 2(4.3%)
Rewarming
Season
Spring 12(26.1%) Airway support
Summer 22(47.8%) Disposition in ED
Fall 8(17.4%) Death on
Arrival
Winter 4(8.7%) ED discharge
Cause of injury Admission
ICUC
Intentional 16(34.8%)
Ward
Unintentional 30067.4%)
Length of stay(day)
Relation of alcohol
Alcohol 15(32.6%) ICU
Non-alcohol 31(67.4%) Hospital

37(80.4%)

9(19.6%)

27(71.1%)

4(10.5%)

3(7.9%)

4(10.5%)

12(26.1%)

12(26.1%)

13(28.3%)

4(8.7%)

8(17.4%)

19(41.3%)

16(34.8%)

3(6.5%)

7.3+85

11.8+19.3
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Table 2. The Comparison of DOA(death on arrival) group and the other groups

DOA (n=8) Others (n=38) p-value

Sex 0.230

M 7 23

F 1 15
Age(years) 37.6£25.6 28.2+20.2 0.280
Cause of injury 1.000

Intentional 3 13

Unintentional 25
Relation of alcohol 0.040

Alcohol 15

Non-alcohol 8 23
Submersion water 0.645

Salt water 6 31

Fresh water 2 7
Duration of transfer
by 119(min) 19.1£11.8 18.5¢11.9 0.781
?ul;ztelr:?o:imin.) 15.0£108 6077 0.028
WBC(/uL) 6850.0£3556.7 11045.5£4588.0 0.045
Hb(g/dL) 13.820.9 14.22.0 0.732
PLT(x10°/uL) 206.8+168.1 261.488.6 0.678
Albumin(g/dL) 4.6£0.6 4.520.6 0.829
GOT(IU/L) 141.7£126.1 155.4£456.0 0.165
GPT(IU/L) 122.3+131.6 101.1+261.2 0.146
Na(mmol/L) 145.3£10.7 143.8+7.6 0.906
K{mmol/L) 8.4£29 3.80.6 0.005
Glucose(mg/dL) 269.0£237.4 143.5£72.5 0.195
BUN(mg/dL) 12.0£5.3 13.0£5.1 0.637
Cr(mg/dL) 0.9:0.1 0.90.7 0.326
pH 6.720.21 7.27£0.17 0.002
PCOz(mmHg) 113.8+45.4 39.0£17.0 0.002
PO2(mmHg) 14.9£10.7 73.6231.2 0.003
HCO3-(mmol/L) 14.214.3 17.6%5.2 0.161
Sa0:(%) 12.1+9.8 84.9+20.9 0.003
CK(IU/L) 300.0+237.6 4969.0+10812.2 0.558
LDH(IU/L) 1113.5¢615.9 1988.9+3458.1 0.558
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Table 3. The Comparison of ED discharge(discharge in emergency department) group and admission group

ED discharge (n=19) Admission (n=19) p-value

Sex 1.000

M 12 11

F 7 8
Age(years) 27.2¢19.6 29.2121.3 0.765
Cause of injury 1.000

Intentional 6 7

Unintentional 13 12
Relation of alcohol 0.508

Alcohol 9 6

Non-alcohol 10 13
Submersion water 1.000

Salt water 15 16

Fresh water 4 3
fy“'l“lt;‘(’gizf) ransfer 2.1+134 140482 0.063
gl‘t‘;z‘r‘;’i‘o;fmm) 54295 66252 0653
WBC(/uL) 9957.1£4757.3 11847.44413.3 0.248
Hb(g/dL) 13.8+1.8 14.5¢2.2 0.345
PLT(x10*/uL) 264.5¢84.3 259.2+93.8 0.867
Albumin(g/dL) 4.5£0.2 45£0.7 0.399
GOT(IT/L) 30.418.9 208.0+543.8 0.150
GPT(IU/L) 23.8+9.7 133.6+307.8 0.558
Na(mmol/L) 139.9+39 146.5+8.4 0.006
K(mmol/L) 3.8£0.4 3.9£0.7 0.676
Glucose(mg/dL) 127.1+49.6 154.7+84.2 0.254
BUN(mg/dL) 13.1£31 12.8+6.2 0.860
Cr(mg/dL) 0.7£0.2 1109 0.103
pH 7.3120.12 7.250.19 0.232
PCO2(mmHg) 31.9x39 43.6£20.4 0.025
POz(mmHg) 91.5¢21.7 62.331.4 0.009
HCO3-(mmol/L) 16.9+4.9 18.1£5.5 0.545
Sa0:(%) 95.242.7 78.4124.6 0.008
CRP(mg/dL) 3.5t4.9 1.8+3.5 0.355
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Table 4. The Comparison of death group and survival group of admission patients

Death (n=3) Survival(n=16) p-value
Sex 0.228
M 3 8
F 0 8
Age(years) 43.7£31.6 29.5¢19.0 0.401
Cause of injury 1.000
Intentional 1 6
Unintentional 2 10
Relation of alcohol 0.517
Alcohol 0 6
Non-alcohol 3 10
Submersion water 0.422
Salt water 2 14
Fresh water 1 2
t?;r:ltsi)(();ig.f) transfer 254177 123452 0.386
Duration of 175435 51131 01020
WBC(/ul) 12133.3£5523.0 11793.8+4391.6 0.867
Hb(g/dL) 15.2£2.3 14.4£2.3 0.655
PLT(x10*/uL) 208.3£32.9 268.7+99.0 0.131
Albumin(g/dL) 41£14 4.6£0.5 0.498
GOT(IC/L) 829.7+1335.3 91.4£159.0 0.432
GPT(IU/L) 456.7715.2 73121440 0.161
Na(mmol/L) 146.3+14.4 146.6£7.6 0.654
K (mmol/L) 4.3£0.6 3.8£0.7 0.161
Glucose(mg/dL) 134.7£119.0 158.480.7 0.823
BUN(mg/dL) 19.7£10.1 11.5¢4.7 0.180
Cr(mg/dL) 2.4:1.8 0.8+0.2 0.008
pH 7.26x0.31 7.250.18 0.370
PCOz(mmHg) 47.7£31.7 42.8+19.0 0.737
PO2(mmHg) 39.6+37.2 66.6+29.6 0.314
HCOs3-(mmol/L) 18.2£3.5 18.0£5.9 1.000
Sa0:(%) 59.2+48.0 82.1+18.2 0.502
CK(IU/L) 14911.5+20348.4 1211.8+1789.7 0.355
LDH(IT/L) 5201.5£6531.5 661.0£227.2 0.355




