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Abstract

Background and purpose: In Okinawa Prefecture, some experienced recreational divers have been performing
no-decompression dives with pure oxygen for 3 to 5 minutes during a decompression safety stop at a depth of
5 m, reducing the risk of decompression sickness. In this study, we investigated whether this diving method is
effective in preventing decompression sickness.

(Objectives) We compared intravascular air bubbles and exhaled nitric oxide (FeNO) in divers after
repetitive compressed air dives with or without oxygen-breathing during a decompression safety stop.
(Methods) Nine elite male divers (mean age, 45.0 + 14.4 years) performed three series of compressed air
dives with decompression safety stop (5m/5min using air (control group) or pure oxygen (oxygen group)) ,
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the first consisting of three staged dive (30 m, 20 m and 10 m each induration of ten minutes) the second of two
staged dive (20 m/10 min and 10m/20 min) and the third of one stage dive (10m/30min) .. Intraventricular bubbles
were studied by echocardiographic examinations, and NO was measured using the Niox Vero® manufactured by Chest
Co. Ltd. before and after each dive, totally four times.

(Results) Intraventricular bubbles were detected in one case after the first dive in the control group and in one case
after the second dive in the oxygen group. The FeNO concentrations in the control group decreased significantly after
all diving sessions compared to before diving. However, the FeNO concentrations in the oxygen group decreased
significantly after the first and second diving sessions compared to before diving; there were no significant differences
after the third diving session.

Conclusion: Because the FeNO concentration is inversely correlated with amount of intravascular bubbles, oxygen
decompression possibly reduces intravascular bubbles after repetitive compressed air dives.

Decompression sickness, pure oxygen inhalation, intraventricular bubbles, echocardiography,

oxygen first aid
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Fig. 1 Diving protocol with oxygen decompression during safety-stop and measurement parameters
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Table 1. Vital signs during 2 protocol dives

INHEEA M p 1B Hi AR M p 1B [igisk= p 18 Sp02 p 1B

CEf EAKET 130.0(115.0-137.0) - 80.0(71.0-95.0) ~ 73.0(67.5-79.0) — 98.0(98.0-98.0) ==
ERmsgs s 1EB (30m) sk [129.9(118.0-134.0) 0.98 [90.0(77.0-99.0)| 0.16 |[73.0(66.5-79.0)] 0.40 |98.0(95.5-98.5) 0.30
48k 2EE(20m) ik 1126.0(120.0-133.0)| 0.61 |80.0(79.0-88.0)| 0.82 |66.0(60.5-79.0)|] 0.04* |98.0(96.0-99.0) 0.67
3EIEH (10m)i#k# |130.0(120.0-138.0)| 0.90 |80.0(67.0-93.0)| 0.47 |80.0(66.5-86.0)] 0.95 [99.0(37.5-99.5)| 0.90

OB AT 130.0(126.0-137.0) = 80.0(74.0-91.0) = 72.0(70.5-81.5) = 98.0(97.5-99.0) ==
Fe o i LSBT 1[E18(30m)iEk# [136.0(127.0-139.0)] 0.11 |90.0(78.0-92.0)| 0.07 |[68.0(60.0-77.0)] 0.01* [98.0(97.5-99.0)| 0.38
B Ak 2[EE(20m) ki |128.0(119.0-136.0)| 0.35 80.0(.?5.0—89,0} 0.73 ?5.0(.69.0—81.5) 0.67 9?.0(95.5-98.5.) 0.09
3EIB(10m)i#Eki [130.0(126.5-138.0)| 0.96 |[80.0(67.0-90.0)| 042 [75.0(72.0-81.5)| 0.81 |97.0(96.5-98.5)| 0.09
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Table 2. Changes in grade of intraventricular bubbles during 2 protocol dives

CEr : EMRR R & >~ 77K OF : Z2(FILIRFERPATEK
s | ke llﬁf (%Om) 2@5(%0m) 3@.5(1’0m) N—— 1@?(3}0@ 2@5(?0m) 3@.5(1’0m)
BKE Bk KR BKEE KR KR
] 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 1 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 1 0 0
8 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0

Table 3. Changes in exhaled nitric oxide concentration during 2 protocol dives

FeNO(ppb) p &
CE EAKHT 26.0(11.0-45.0) =
1E B (30m) & 24.0(10.0-31.5) | 0.0210%*
EZEL 7 —
e 2[E B (20m) ki | 26.0(9.5-31.0) | 0.0205**
’ 3[E B (10m) &Kk |22.0(11.5-31.0)| 0.0190**
Ozt R 29.0(12.5-44.5) s
wkE * %
§éﬁiﬁﬁﬁzujawm@a 25.0(10.0-39.5)| 0.0078
S 2[E B (20m) & 25.0(11.5-40.5)| 0.0039**
e 3[E B (10m) &k |22.0(13.0-43.5)| 0.1406
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