Hotsgostglxl M 27 & M 1 =
Volume 27, Number 1, February, 2016

Z =

1o UXIO| 21T XZE YO MY B
OFFECHEIm O|TiCHS: STolstmal, YAl S5
Z o HHE . =FEL - MW - I

A Study on Heuristic Transportation
Routes of Patients with Acute Dysbarism
for the Best Prognosis

Jin Kim, M.D., Hoe Hwan Jeong, M.D., Joon Pil Cho,
M.D., Woo Chan Jeon, M.D.}, Kang Jin Oh, Ph.D.?
Sang Chun Choi, M.D.

Purpose: Acute dysbarism is a potentially lethal injury
associated with environmental medicine. Therefore, prompt
treatment, including transportation of victims, is important
for the best prognosis. The aim of this study was to exam-
ine transportation routes of patients with acute dysharism
for the best prognosis in Korea.

Methods: Geography of South Korea was analyzed using
the geographic information system (GIS). The study exam-
ined two scenarios using transportation analysis, which
relies on a GIS base and pressure variation during air and
ground transportation. Given the practical assumptions, we
propose some heuristic transportation routes based on the
simulation of altitude, transportation time, and availability of
related factors.

Results: Currently, transportation by ground to the treat-
ment facilities always passes high altitude areas above 152
feet. Also, available helicopters for air transportation could
not approach the treatment facilities due to the limitation of
flying distance and insufficiency of medical staff and treat-
ment equipment. Altitude variation and delayed time were
identified during the period of transportation by ground from
Ganneung or Incheon to Tongyoung. Heuristic algorism
through the above facts recommends air transport along
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coasts as the best method for transportation from
Ganneung or Incheon to Tongyoung.

Conclusion: In Korea, transportation by ground was not
expected to result in the best prognosis for patients with
acute dysbarism. Transportation by air should be considered
first as the method of transportation. Also, for the best treat-
ment of patients with acute dysharism, additional treatment
facilities need to be established in the west coast region.

Key Words: Decompression sickness, Transportation of
patients, Prognosis, Medical geography
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Article Summary

What is already known in the previous study

Acute dysbarism is a potentially lethal injury associated
with environmental medicine. Prompt treatment, includ-
ing transportation of victims, is important for the best
prognosis. However, there is no clear report regarding
transportation of victims with acute dysbarism in Korea.

What is new in the current study

In Korea, transportation by ground was not expected to
result in the best prognosis for patients with acute dys-
barism. Transportation by air should be considered first as
the method of transportation. Also, additional treatment
facilities need to be established in the west coast region.
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Table 1. Hospital names and code of claims for hyperbaric treatment therapy in South Korea between 2012 and 2013.

Code of claims

Area Name of Hospital ~ Sum of claims
M5862 M5863 M5864 M5865 M5866 M5867 M5868
Island Seoul Asan 1 1
Island Ajou University 2 1
East coast Gangnheung Asan 3 1
Gangwon Wonju Christian 3 3
Island Keimyung University 2 1 1
South coast Busan University 3
South coast Kosin University 214 3 196 6 9
South coast Tongyeong Segyero 3,395 40 4 1 3,345
South coast Samchunpo Seoul 279 40 4 197 32 6
Jeju Jeju Medical 3,411 662 2,626 122
Jeju Seogwipo Medical 2,295 61 2,136 7 87 3
Southcoast  Navy Marine medical 6 4 1 1

M5862; treatment time of hyperbaric oxygen therapy between 30 minutes and 1 hour, M5863; treatment time of hyperbaric
oxygen therapy between 1 hour and 1 hour 30 minutes, M5864; time of hyperbaric oxygen therapy between 1 hour 30 minutes
and 2 hours, M5865; treatment time of hyperbaric oxygen therapy between 2 hours and 2 hours 30 minutes, M5866; treatment
time of hyperbaric oxygen therapy between 2 hours 30 minutes and 3 hour, M5867; treatment time of hyperbaric oxygen ther-
apy between 3 hours and 8 hours, M5868; treatment time of hyperbaric oxygen therapy between 8 hours and 24 hours.
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Fig. 2. Helicopter emergency medical service and express

Facilities treating Decompression IlIness (yellow

way of South Korea.

Fig. 1. Express ways above 500 feet in South Korea.

stars), Hyperbaric chambers (red sgaures), 500 ft (152

Altitudes of white areas are higher than 152 meter
(500 feet) in the peninsular of South Korea.
Therefore, most transportation by ground would

m) contour line (blue-red lines), Express way (blue

lines), Doctor-Heli (black circles 100 km-radius from
base), National Emergency Management Agency 119
(circles 200 km-radius from base), Korean coast

guard (blue circles 200 km-radius from base), Korea

Forest Service (green circles 200 km-radius).

exposure patients with acute dysbarism to the envi-

ronment of low pressure during transportation. (red
dots: hyperbaric oxygen therapy facilities, blue lines:

national express way roads)



W AL HA 912 Aol B A3 ol Al]to] ¢l 7Igbo]l & 4= 9l Zlow AZdt o] A AbA 7}
T AN F5 Y @A o] AH FRA 2 Y U2 Agolng tf7|ske] Wshrh Aol 4] Al
FFe = F A= AT AS7HCRE 87 o]Fo] T
Z5ehd olF WU e Tl o] AR AR A o
G T3 ol & 5 Al
2] vehs Aol Hivkel 7] wiel H<Ert 7hs # vkt
o A5 A= ojrell M & 2y o] Ths skt R F
< g gd dadeld g 9 Ve F v Al e 5
7bE Qe A gk 2] Tbs Aol wokA L Stk
Figure 1, Oh 5%, Yoon 579 17-¢l] W= o] 2o
5= 2678 o]/ ZhY A 8T The ¥ At B Al

- . e e Q Ar 9 Ae= A Table 1

Fig. 3. Emergency center and hyperbaric facilities. of W= AA 1del A7 o)) st uikax 57}
Red star: high-pressure hyperbaric chambers, Red o] FAA I = 71T 37 AEelH, nA: AT 98
diamond: hyperbaric chambers, Green square: 7189 AA Sx 12700tk Adetolu Eor x| o] 7
Emergency medical center, Blue line: express ways. oo % oI A] ZForY HHA solA o] Lo T ELElT W

1000
900
800
700
600 -
500 -+

400
300
200 r X 'N i ]
100 1
oif
0

50 100 150 200 250 300 350 400 450 500

B

Fig. 4. Ground transportation between Gangneung and Tongyoung. (A) Transportation route between Gangneung and
Tongyoung. (By Ground: line, By air: dot-line) (B) Altitude variations during ground transportation
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