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A3 0 N13UITEUILEUNBIBINASAE Ultrasonic imaging 19g Eftedal and Brubakk
Grade Description
0 No observable bubbles
1 Occasional bubbles
2 At least one bubble every four cardiac cycles
3 At least one bubble every cardiac cycles
4 At least one bubble/cm® in every image
5 “White-out”, single bubbles cannot be discriminated
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$eLe399 Echocardiogram 33 ACUSON SC2000 (Siemens
Healthcare USA)
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Subclavian veins, three hand clenches
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A1INTA b HANIIATIAUTEAUNDIDINARILNTTUTNNNAILAFI8ARULEEIAIINEES (N = o)

HNAN1INTIAUTLLAUNDIDINA

i , Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
pagnstuiinamilasigaduiesaanudge
FEAUNDIDINALAY Eftedal and Brubakk
30 mins: Precordium at Rest e (e.e)) o (a.0) o (o) o (o) o (o) o (o)
30 mins: Precordium with 3 knee squats weé (ce.0) e (90.0) © (%o.6)) o (o) o (o) o (o)
60 mins: Precordium at Rest e (e'%.e) o (e1.a) o (o) o (o) o (o) o (o)
60 mins: Precordium with 3 knee squats we (@e.a) e (oa.0) o (o) o (e1.01) o (o) o (o)
90 mins: Precordium at Rest we (ato.a) © (9.0 o (o) o (o) o (o) o (o)
90 mins: Precordium with 3 knee squats we (o.a) e (o6.a) o (o) o (o) o (e.0) o (o)
120 mins: Precordium at Rest o (o) o (o) o (o) o (o) o (o) o (o)
120 mins: Precordium with 3 knee squats o (o) o (o) o (o) o (o) o (o) o (o)
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o. AUILIYAIAATAIINNAFUUIILINIAGY 139NEIU1A
AFANIZNIEEEAR naNwmSnmaise. N3N
ﬁ’mﬁ]aﬂ%lﬂummﬂ@ﬁuéjﬁ (Hyperbaric oxygen
therapy/HBOT). (B iisial ($1dsdle « a.n. wees],
w9 lAann: http//164.115.23.147/www/srkhos/service/
hbo/meaning.html.

w. United States Navy (U.S. Navy). US Navy diving
manual, Revision 6. SS521-AG-Pro-010. Washington,
D.C.: U.S. Government Printing Office. 2008.

e. Undersea and Hyperbaric Medicine Society. Indications
for Hyperbaric Oxygen Therapy [2013 September 12].
Available from: http://membership.uhms.org/?page=
Indications.

<. Nishi RY, Brubakk AO, Eftedal OS. Bubble detection.
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Abstract

Echocardiography evaluation of vascular microbubbles in hyperbaric chamber attendants

Thanawat Supanitayanon*, Pornchai Sithisarankul**, Thanasawat Chaiyakul*, Pattanachai Chalermwan***

* Division of Underwater and Aviation Medicine, Naval Medical Department

** Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University

***  Department of Internal Medicine, Somdechphrapinklao Hospital, Naval Medical Department

Introduction:

Method:

Result:

Discussion and

Conclusion:

The objectives of this study were to evaluate the decompression stress of hyperbaric chamber attendants
at post decompression phase and to determine the factors related to higher decompression stress in the
study population.

This was a prospective study of 30 diving medical technicians undergoing Hyperbaric oxygen therapy (HBO) in
multiplace hyperbaric chamber for the routine treatment of patients at Division of Underwater and Aviation
Medicine, Royal Thai Naval Medical Department. Data were collected by self-administered questionnaire,
health records reviews, results of annual physical fitness tests, and series of echocardiography after a
routine HBO treatment. The data were analyzed using descriptive statistics; frequency, percentage and
inferential statistics; Exact probability test and Spearman’s correlation.

Result of the decompression stress post-decompression, by Eftedal-Brubakk classification, 27 cases (90%)
were in low level (Grade 0-1), 2 cases (6.67%) were in intermediate level (Grade 2), while 1 case (3.33%)
was in high level (Grade 3-5). The highest bubbles were observed at 90 minutes post-decompression
during movement (3 knee squats). Body Mass Index (BMI), requirement of routine medication, additional
pressure-related works elsewhere were correlated with higher decompression stress.

Hyperbaric chamber attendants exposed to the decompression stress at low level, considerably “acceptable”.
Some factors i.e. BMI, medication, low physical fitness were correlated with high decompression stress
that could lead to the substantial degree of clinical decompression sickness, a rare condition but can
possibly pose severe consequences and permanent health sequalae. Thus, working in such environment,

health surveillance and health promotion should be emphasized in order to work properly and safely.

Key words: Microbubble, Hyperbaric chamber attendants, Multiplace hyperbaric chamber, Decompression stress




