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Dive profiles in sport divers.

Koh Kobayashi, Makoto Nodera, Yoshiyuki
Gotoh and Ichiro Nashimoto.
Department of Hygiene, Saitama Medical School.

Dive profiles and the appearance of venous gas
emboli (VGE)were investigated in sport divers to
evaluate the risk of decompression sickness.
Dive profiles were recorded with dive memory
recorder which was carried by divers during his/
her dives. After the final dive of each day, dive
profiles were transferred to a personal computer
on shore through interface system and stored per-
manently on floppy disc or magnetic tape. The
stored data were then analyzed to reproduce dive
profiles.

Specific decompression schedules were designed
from the maximum diving depth and bottom time
according to US Navy decompression tables and
were compared with actual decompression pro-
files. Furthermore, divers’ VGE were minitored
precordially after surfacing.

Fifty four daily dive profiles were obtained
from forty three divers. Maximum dive depth of
individual dive ranged from 5 to 38 meters and
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the bottom time was 20 to 71 minutes. If USN
tables were used, thirty two out of fifty four
dives should have undergone decompression stops.
VGE appeared in eight out of twenty divers.
However, no decompression sickness was found.

Keywords
Decompression, Decompression tables, Venous
gas emboli, Ultasonic Doppler detector, Sport
diver
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Handheld Personal Magnetic Tap
| Interface Computer : HPC Recorder

. Personal Computer Floppy
Printer PC-9801 : PC Disk Unit

Fig. 1 Block-diagram of diving memory recorder (DMR) system
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Table 1 Bubble grades of Doppler
ultrasound recording

Zero No bubble heard
Grade I Occasional bubble

Grade IT  Bubbles heard in less than half
of the cardiac cycles

Grade Il  Bubbles heard during more than
half or all cardiac cycles

Grade IV Bubble signal obscures normal
heart sounds and is continuous
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Table 2 Physical status and experience of divers

Sub- Age Sex Hi We Exp

Sub- Age Sex Hi We Exp

ject (cm) (kg) ject (cm) (kg)

TU 45 M 174 80 1 MI* 25 M 172 60 5
TO 23 M 171 63 1 MY 26 F 160 49 2
MO 51 M 167 64 1 TT 29 M 169 58 1
KS*¥ 35 M 167 85 9 HS 29 M 167 52 1
MA 39 M 168 51 5 SK 33 M 165 65 1
TS 22 M 180 78 2 TI 31 M 174 68 7
SA 26 M 165 68 6 MY 33 M 178 70 12
TI 34 M 171 53 7 TO 27 M 172 72 3
TS* 31 M 175 85 12 HK 30 M 168 65 8
YS 36 M 173 57 14 MY 25 F 156 45 1
KU 41 M 171 54 4 KK 32 F 160 52 3
NK* 29 M 175 65 8 YN¥ 40 M 175 60 18
TH 383 M 164 58 8 Al 38 M 173 60 3
HM 27 M 170 53 4 HW 31 M 183 68 6
KT* 35 M 172 85 5 KD* 29 M 178 73 11
SK 31 M 172 67 10 EE 43 F 154 48 1
w 25 M 158 52 2 MC 22 F 162 46 1
IK 34 M 170 64 1 TK 45 F 156 49 1
MH 23 M 172 58 1 YK 23 F 155 42 1
™ 30 F 155 50 1 SK 23 F 150 50 1
CT 26 F 164 51 2 HI 28 M 170 68 2
KF* 29 M 175 60 5

M: Male, F: Female, Hi: Height, We: Weight, *: Instructor,

Exp: Years of Experience.
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Table 3 Calculated decompression schedules from actual diving depth and time
1st Dive Dec Stp Inter 2nd Dive Dec Stp 1st Dive Dec Stp Inter 2nd Dive Dec Stp
No Subject Depth Time 6m 3m -val Depth Time 6m 3m No Subject Depth Time 6m 3m -val Depth Time 6m 3m
(m) (min) (min) (min) (m) (min) (min) (m) (min) (min) (min) (m) (min) (min)
1 TU 30 29 3 119 26 41 7 30 28 w 26 27 No-D 214 26 25 7
25 No-D 25 18 14 " 13 No=D
2 " 21 29 No-D 29 IK 28 27 3 213 28 34 2 2
28 " 13 No-D 14 No-D
3 T0 28 30 3 119 21 41 18 30 MH 26 33 7 155 18 28 2
25 No-D 29 8 I6 No-D 16 No-D
4 " 10 44 No-D 223 30 25 15 31 ™ 25 43 18 144 20 31 14
44 " 17 No-D 17 No-D 24 No-D
5 L 28 30 3 289 21 39 8 32 CT 23 34 No-D 114 21 40 14
15 No-D 21 No-D 32 " 28 No-D
6 MO 28 20 No-D 33 KF 20 30 No-D
15 " 22 "
7 . 8 40 No-D 222 36 21 6 34 MI 25 30 No-D
40 " 19 6 24 "
8 kS 20 40 No-D 35 MY 25 36 7
28 " 31 7
9 . 21 32 No-D 36 T 25 57 17 145 20 40 18
20 " 51 17 35 18
10 MA 18 37 No-D 37 HS 13 71 No-D 138 19 35 14
34 " 69 " 33 14
1 " 38 22 10 38 SK 15 45 No-D 155 20 40 14
14 1 34 " 38 8
12 TS 19 38 No-D 39 TI 13 38 No-D
33 " 36 "
13 " 35 31 5 25 276 21 23 No-D 40 MY 12 44 No-D
22 6 18 " 43 "
14 " 19 28 No-D 223 16 35 No-D 41 TO 10 43 No-D
14 " 14 " 82 o
15 " 26 25 No-D 42 HK 23 21 No-D
2 " 18 "
16 SA 18 38 No-D 43 MY 27 21 No-D
36 " 18 "
17 " 27 31 7 276 20 24 No-D 44 KK 25 21 No-D
23 No-D 14 " 18 "
18 TI 25 27 No-D 213 8 52 No-D 45 N 20 26 No-D 204 26 35 18
18 " 52 " 22 " 11 No-D
19 L4 32 22 3 46 Al 22 25 No-D 208 28 32 2 24
20 No-D 20 " 13 No-D
20 TS 21 31 No-D 47 HW 20 26 No-D 209 24 33 10
19 " 22 " 11 No-D
21 Ys 30 32 15 275 16 23 No-D 48 KD 19 46 No-D 145 16 46 14
22 No-D 8 " 30 " 43 7
22 KU 38 27 3 18 177 28 32 9 28 49 EE 23 37 No-D 157 15 39 No-D
20 4 16 15 23 " 36 "
23 NK 35 27 14 52 31 24 18 36 50 MC 19 b4 No-D 148 16 37 7
14 No-D 17 2 2 30 " 36 2
24 TH 35 23 5 25 180 26 28 25 51 TK 20 45 No-D 148 17 39 7
18 2 18 7 31 " 36 2
25 m 30 30 3 217 5 59 No-D 52 YK 18 44 No-D' 146 16 43 7
25 No-D 59 " 29 " 38 2
(3rd dive) 206 10 39 No-D 53 SK 19 48 No-D 145 17 40 7
39 " 31 " 37 2
26 KT 21 31 No-D 54 HI 23 49 10 148 16 39 14
19 " 22 No-D 35 2
z Sk B ?g NO"D Dec stp: Decompression Stops(US Navy), No-D: No-Decompression.

Diving depth ( m )

L

2

Time

(h r s)

3

Fig. 2 An example of dive profiles on the sport diver




19874F10 5248

Table 4 Ascent rate during surfacing
(7 divers.)

No. Subject  Ascent Ascent Ascent
time(sec) depth(m) rate(m/min)

48 KD 76 13.4 10.6
49 EE 34 9.2 16.2
50 MC 38 11.8 18.6
51 TK 44 11.8 16.1
52 YK 37 11.0 17.8
53 SK 41 11.8 17.3
54 HI 27 8.8 19.6
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Fig. 3 Calculation of ascent rate during surfacing between C and D
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Fig. 5 Comparison of actual decompression profiles with calculated decom-
pression schedules according to US Navy tables (—— : Actual dive
profiles,———: US Navy tables, G: Doppler grade)
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