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=Abstract=
Clinical Feature of Submersion Injury in Adu}ts

Chi Young Jung, M.D., Sung lck Cha, M.D., Sang Soo Jang, M.D.,
Sin Yeob Lee, M.D., Jae Hee Lee, M.D., Ji Woong Son, M.D.,
Jae Yong Park, M.D., Tae Hoon Jung, M.D., Chang Ho Kim, M.D.

Department o Internal Medicine, School of Medicine,
Kyungpook National University, Daegu, Korea

Background : Drowning represents the third most common cause of all accidental deaths worldwide.
Although few studies of submersion injury were done in Korea, the subjects were mainly pediatric
patients. The purpose of this study is to describe the clinical feature of submersion injury in adults.
Methods : The medical records of 31 patients with submersion injury who were >15 years of age and
admitted to Kyungpook National University Hospital from July 1990 to March 2003 were retrospectively
examined.

Results : The most common age-group, cause, and site of submersion accidents in adults were 15-24
years of age, inability to swim, and river followed by more than 65 years of age, drinking, and public
bath respectively. The initial chest radiographs showed bilaterally and centrally predominant distribution
of pulmonary edema at lung base in about 90% of patients with pulmonary edema represented by
submersion injury but at only upper lung zone in 10%. Eventually, 25 patients (80.6%) survived without
any neurologic deficit and 2 patients (6.5%) with significant neurologic deficit, and 4 patients (12.9%)
died. Age, arterial gas oxygenation, and mental status among baseline variables showed significant
difference for prognosis.

Conclusions : More than 65 years of age, drinking, and occurrence in public bath were relatively
important in submersion injury of adults, and the successful survival of 80.6% of patients suggests that
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cardiopulmonary resuscitation should be intensively done in even adults. (Tuberculosis and Respiratory

Diseases 2003, 55:287-296)

Key words : Submersion injury, Near-drowning, Drowning.
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Table 1. Characteristics of submersion acci-
dents & patients

Characteristics No. of case (%)
Gender
Male 23 (74.2)
Female 8 (25.8)
Age, yr
15-24 10 (32.3)
25-34 2 (65)
3H-44 6 (194)
45-54 6 (19.4)
55-64 0 0.0
>65 7 (226)
Cause
Inability to swim 12 (387
Use of aleohol 10 (32.3)
Trauma 4 (129
Seizure 1 (3.2)
Cerebral infaction 1 3.2
Suicide 1 (3.2)
Unknown 2 65)
Type of water
Fresh 22 (71.0)
Sea 6 (19.4)
Contaminated 3 9.7
Site of submersion
River 9 (290
Public bath 7 (226)
Sea 6 (19.4)
Ditch 4 12.9)
Pond 3 9.7
Others 2 65)
Season
Spring 3 Q.7
Summer 16 (51.6)
Fall 8 (25.8)
Winter 4 (12.9)

olqith AL Ho dHL 434+257HH 1 16
Aol RA7ZER EEFH Ut AFEEE 15
AoA 24712 A" Zo] 104 (323%)E M
Bota 664 ol el 74 (226%)E 1 th&oldd
tH(Table 1).

o4 Ala FAle 41 2 FHA Ao AH
2 59 Kol 1249 (BTNE i BU%Z, &

Table 2. Predominant distribution of pulmo-
nary opacification on initial chest
radiograph (n=28)

Distribution No. of case (%)
Bilateral/unilateral
Bilateral 25 (83.3)
Unilateral 3 10D
Horizontal
Central 26 (929
Peripheral 0 0.0
Even 2 (1.1
Vertical
Upper 3 (107
Lower 12 429
Even 13 (464)

F Bgo] 104 (323%)F F HAAL o9 =
AL 44 (129%)9F T3, AR, 2 EH o
Ztzt 19 (32%)9 o9 Hgle] BB 357} 2
o (65%)ct.

o Abie] fEE Hg 224 (71%), 3 69
(194%), 29 34 97%)93, BE Aol A
£0] 35°C o3l 2 gk A Fae Aol
99 (29%)2 7 B%eHw FFEEYo 79
(226%)2 F WAZ Bk, oo nl} 64
(19.4%), /WA 49 (126%), A% 34 (9.7%) %l
At

I 9o o Aln BEAOERA AAE EXE6
47E YA dEHo] 169 BlERE N B
%3l fgor JHE 84 (B8%), AL 49
(12.9%), & 39 (9.7%) wolAh

FRPAHE 279 g4 bsad 2099 @
A F ARAAL HY 145 ANF 28
@651 FEFRANY ARE £A¢ BY
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Table 3. Consciousness level and clinical

progress

No. of case (%)

Consciousness level

Alert 12 (387
Drowsy 8 (25.8)
Stupor 9 (29.0)
Coma 2 65)

Requirement of intensive care
Cardiopulmonary resuscitation 10 (32.3)

Scene 8 (25.8)

Hospital 2 (6.5)
Intubation 22 (71.0)
Mechanical ventilation 17 (54.8)

Complication”

Pneurnonia 10 (32.3)
ARDS 5 (16.1)
Neurologic 2 (6.5)
Renal 2 6.5)
Cardiovascular 1 (32
None 17 (34.8)

Length of use/stay, day"

Mechanical ventilator(n=13) 341345
ICU(n=15) 571392
Hospital(n=27) 954715

*Some patients also had two or more compli-
cations.
*Values given as mean*SD.
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Table 4. Clinical outcome

Alert Drows Stupor Coma Total
Outcome e o wive
Survival with 12 10000 8 (0000 3(G66) 000 25 (806
no neurologic deficit
Survival with 000 000 10LD 1600 265
neurologic deficit
Death 0 (0.0 0 00 3 (333 1 (50.0) 4 (129
Values given as mean+SD or No.(%).
Table 5. Comparison of baseline variables according to clinical outcome
Intact Neurologic
Variable survival deficit/death p-value
(n=25) (n=6)
Age, yr 37.4+20.24 68.5+12.32 0.003
Systolic blood pressure, mmHg 1364255 143272 0.861
pH 7.33£0.142 7.25+0.220 0.250
PaCO», mmHg 36.1£7.00 50.7£2892 0.110
O Saturation, % 87.0+13.40 76.0£7.94 0.007
Pa0y/Fi02, mmHg 205+835 1334583 0.004
Stupor or coma 5 (20.0) 6 (100.0) 0.001
Cardiopulmonary resuscitation 7 (28.0) 3 (500 0.358

Values given as mean+SD or No.(%).
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