Rubicon Research Repository (http://archive.rubicon-foundation.org)

SPUMS Journal Volume 29 No. 4 December 1999

brain and blood-lung barrier aterations by dysharic
exposure. Undersea Biomed Res 1977; 4: 111-116

55 Broman T, Branemark Pl, Johansson B and Steinwell
O. Intravital and post-mortem studies on air
embolism damage of the blood-brain-barrier. Acta
Neur Scand 1996; 42: 146-152

56 Smith KH, Stegall PJ, Harker LA, Slichter SJ,
Richmond VL, Hall MH and Huang TJ.
I nvestigation of hematol ogic and pathol ogic response
to decompression. #N00014-71-C-0273. Sedttle:
Virginia Mason Research Center, 1978

57 Nossum V and Brubakk AO. Endothelial damage by
bubbles in the pulmonary artery of the pig.
Undersea Hyper Med 1999; : 1-8, 1999

58 Verstappen FTJ, Bernards JA, and Kreuzer F. Effects
of Pulmonary Gas Embolism on Circulation and
Respiration in the Dog. |. Effects on Circulation.
Pfllgers Arch 1977; 368: 89-96

59 Verstappen FTJ, Bernards JA and Kreuzer F. Effects
of Pulmonary Gas Embolism on Circulation and
Respiration in the Dog. V. Origin of Arteria
Hypoxemia during Pulmonary Gas Embolism.
Pflugers Arch 1977; 370: 71-75, 1977.

60 Thorsen E, Segadal K and Kambestad BK.
Mechanisms of reduced pulmonary function after a
saturation dive. J Eur Respir 1994; 7: 4-10

61 ThorsenE, Segada K, Kambestad BK and Gulsvik A.
Divers' lung function:small airways disease? Brit J
Industr Med 1990; 47: 519-523

62 Mgark SJ, Morild I, Brubakk AO, Eidsvik Sand Nyland
H. A histopathol ogic and immunocytochemical study
of the spinal cord in amateur and professional divers.
Undersea Hyper Med 1994; 21: 391-402

63 Mgrk SJand Morild E. A neuropathological study of
the ependymoventricular surface in divers brains.
Undersea Hyper Med 1994; 21: 43-51

64 Evans A,King JD, McCallum RI, Thickett VB,
Throwbridge WP and Walder DN. Aseptic bone
necrosis in commercial divers: a report from the
decompression sickness central registry and
radiological panel. Lancet 1981, i: 384-388

Dr AlIf O Brubakk was one of the guest speakers at
the 1999 SPUMSAnnual Scientific Meeting. Hisaddressis
Department of Physiology and Biomedical Engineering,
Medical Faculty, The Norwegian University of Science and
Technology, Trondheim, Norway. Telephone +47-7359-
1005. Fax +47-7359-8904.

E-mail Alf.O.Brubakk@medisin.ntnu.no.

227

37 DECOMPRESSION SICKNESS CASES
TREATED IN THE DEPARTMENT OF
UNDERWATER AND HYPERBARIC MEDICINE,
ISTANBUL FACULTY OF MEDICINE

Akin SToklu, Samil Aktas, Salih Aydin and Maide Cimsit

Abstract

The time interval between the onset of
decompression sickness (DCS) and recompression therapy,
and the first aid with medical treatments applied before
reaching a recompression facility, will affect the outcome
of the recompression therapy.

In this study 37 DCS cases were evaluated to find
out the time interval to the onset of DCS, the type of the
disease and symptoms, delay to recompression treatment,
medical treatments applied during transport, recompression
treatment protocols performed and outcomes.

All the patients were male. Professional divers (32
or 86.5%) outnumbered sports divers (5 or 13.5%). In 20
cases (54.1%) onset of symptoms was within the first 10
minutes after thedive. Inthree men (8.1%) symptomscame
on underwater. Numbness, tingling and back pain werethe
most frequent symptoms reported by the patientswith Type
[1 DCS. Completerecovery was achieved in 32 (86.5%) of
the cases by recompression therapy combined with medical
treatment. Rehabilitation was needed in 12 (32.4 %) of the
cases.

Omitted decompression wasthe most frequent cause
of DCSinour cases. Additional hyperbaric oxygen therapy
needed in delayed cases is evidence of the importance of
immediate transport and adjunctive medical treatments.

Key Words
Decompressionillness, first aid, transport, treatment.

Introduction

The hyperbaric facilities in Turkey are mostly
situated in Istanbul. The only Hyperbaric and Underwater
Medicine Department in civilian universities is in the
Istanbul Faculty of Medicine. The Fisheries Research
Institute also has a hyperbaric chamber for treating divers
in Bodrum, in Aegean Searegion. The Turkish Navy has
three hyperbaric units. Besides these public facilities, all
with multiplace chambers, hyperbaric oxygen therapy is
performed in three private hyperbaric centres, in Istanbul.
The three private hyperbaric centres, which all have
multi place chambers and one also hasamonoplace, arefree
standing and mostly use hyperbaric oxygen therapy for
indications other than diving related disease. In March
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Figure 1. Dive sitesin Turkey.

1999 there were 11 doctors who specialised in underwater
and hyperbaric medicine in Turkey. There were also four
assistant doctors specialising in the subject.

Recompression treatment of the diversin this study
was performed at the Department of Underwater and
Hyperbaric Medicine, Istanbul Faculty of Medicine. None
of the private hyperbaric facilities had been established when
the patients covered in this paper were treated.

There is an inadequate decompression in most
decompression sickness (DCYS) cases, but DCS may aso
occur after a dive in which decompression is performed
according to standard decompression tables. The time
interval between the onset of DCS and recompression, and
when first aid with medical treatments, such as 100%
oxygen, fluid, steroids and acetylsalicylic acid, is applied
will affect theresult of recompression therapy and the course
of the disease. Recompression therapy must be given for
any doubtful DCS symptom, since it cannot be predicted
whether the condition will deteriorate or not. In this study
37 DCS cases treated in our department were evaluated to
find out the time interval of the onset of DCS, type of the
disease, type of the symptoms, delay to recompression
treatment, first aid and medical treatments applied during
thetransport, recompression treatment protocol s performed,
rehabilitation and outcomes.

M ethods

Patient records were used for this study. Therecord
for each patient included information about the dive site

andtime, dive profile, first aid and medication during trans-
port, course of the disease, symptoms and physical find-
ings, medical and recompression therapy, besidesindividual
information such as age, sex and profession. We calcul ated
the ratios concerning dive sites, type of the symptoms and
onset time, delay to recompression therapy and
recompression protocol performed.

Results

Although the number of female recreational scuba
divershasincreased in our country recently, all patientswere
males. The age of the divers varied between 16 and 57
years (average 31). There were 32 professional (86.5%)
and 5 recreational scubadivers (13.5%) among our sample.
Themajority of the professionals consisted of shellfishdivers
mostly working on the Black Sea coast within 3 to 6 hours
by an ambulance of our department. Recreational divingis
carried out largely in the Mediterranean and Aegean Seas.
Table 1 gives the numbers and proportions of our sample
from each area and the times for overland ambulance
transport. Figure 1 showsthedistribution of Turkish diving
Sites.

There were neurological and cardiopulmonary
symptomsin 18 (48.6%) of the cases. These patients were
diagnosed as Type Il DCS. Their symptoms are displayed
in Table 2. Their most frequent symptoms were numbness,
tingling and back pain. Nineteen patients had no
neurological symptomsor signs(Typel DCS); of thosewho
complained of musculoskeletal pain, the shoulder was the
most often affected site.
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TABLE 1

DISTRIBUTION OF CASESBY DIVE SITE

Dive Site Cases Road travel time

to Istanbul
Black Sea 23 61% 3-14 hours
Seaof Marmara 6 17% 2-3 hours
Aegean Sea 4 11% 5-12 hours
Mediterranean 4 11% 12-14 hours
Total 37 100%

TABLE 2

FREQUENCY OF SYMPTOMSREPORTED IN 18
TYPE II DCSCASES

Symptoms Number %

229

In five patients (13.5%) DCS occurred after a dive
which was within US Navy (USN) no-decompression
limits. But there was omitted decompression in the dive
profiles of 31 divers (84%). In one caseflying after diving
caused DCS.

In three men (8.1%) the first DCS symptom was
experienced in the water while the diver was still
decompressing. Most of the cases (24 or 54.1%) DCS
occurred within the first 10 minutes after the dive. One
case reported the first symptom 18 hours after his dive
(Table 3).

Most patients (20 or 54%) took more than 12 hours
to reach to our department (Table 4).

No adjunctive medical therapy was used in 13
patients (35.1%) during the transport. Medical therapy was
performed as a combination of oxygen breathing,
acetylsalicylic acid, steroids and fluid therapy in only three
cases (8.1%). In-water recompression on air was tried by
nearly half, 15 out of 32 (40.5%), of the professional divers.
Except for the diver who developed DCSduring flight, land

Back pain, numbness and tingling 6 33.3 transport was used in all cases.
Fatigue and muscle weakness 5 27.8
Chest pain, cough Initial recompression therapies are shown in Table
and difficulty in breathing 4 22.2 5. Fivepatients (26.3%) patientswith Type | DCSrequired
Abdominal pain and pain in extremities 3 16.7  additiona hyperbaric oxygen therapy. Sixteen of the 18
Nausea and vomiting 2 11.1  casesof Typell DCS (89%) required follow up treatments.
Headache, dizziness and fainting 1 5.6
Complete recovery was achieved in 32 divers
(86.5%) by recompression therapy combined with
TABLE 3

TIMETO ONSET OF SYMPTOMS

Onset of symptoms All patients Typel DCS Typell DCS
Number % Number % Number %
While diver isin water 3 81 1 53 2 111
First 10 minutes 20 54.1 9 47.3 11 61.0
10 minutes-1 hour 9 24.3 6 31.6 3 16.7
1 hour-2 hours 4 10.8 3 15.8 1 5.6
18 hours later 1 2.7 -1 5.6
Total 37 19 18
TABLE 4
DELAY TO RECOMPRESSION
Delay <3 hours 3-6hours  6-9hours  9-12 hours 12-24 hours 24-72 hours 3-7days >7 days
Ratio (%) 54 10.8 21.6 81 18.9 27.1 5.4 2.7
Numbers 2 4 8 3 7 10 2 1
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TABLE S5
INITIAL RECOMPRESSION THERAPY TABLES
Typel DCS Typell DCS
Recompression USNavwy TT5 USNavwyTT6 HBO Protocol USNavy TT 6 USNavy,TT 6
with extentions
Ratio 31.6% 26.3% 42.1% 16.7% 83.3%

adjunctive medication. Rehabilitation was needed in 12
patients (32.4%). Residual symptoms such asweaknessin
some muscles and patches of numbnesswereleft in 4 cases
(10.8%). One case (2.7%) was resistant to the therapy and
remained paraplegic.

Discussion

Omitted decompression wasthemain reason of DCS
in our cases. When their dive profiles were compared it
was clear that recreational scubadivers paid more attention
to the decompression rules than professionals. Inadequate
decompression increased the risk of DCS, but cases did
occur after no-decompression dives, confirming that DCS
can be seen even after a dive within the no-decompression
limits.

Thefrequency of the onset of DCS symptomsin the
first 10 minutes after the dive showsthe importance of both
the dive profile and the ascent history in the differential
diagnosis of DCS and arterial gas embolism due to
pulmonary barotrauma.

Most of our cases presented late for recompression
therapy since the importance of quick transport is usually
not realised. For themajority of the casesthetimeintervals
between the onset of the symptoms and recompression
therapy was more than 12 hours. This occurred athough
most cases came from adistance which only takes 3-4 hours
in an ambulance. Those cases delayed by geographical
factors, position of the dive sites and difficulties
encountered during the transport, indicate the necessity of
recompression chambers in remote areas.

The percentage of the cases who had adequate first
aid with adjunctive medical treatment was very low. The
poor outcome of recompression therapy, the need for
additional hyperbaric oxygen therapy and rehabilitation in
delayed cases are evidence of the importance of immediate
transport and adjunctive medications. Appropriatefirst aid
and medical treatment can be provided by training medical
staff near the diving sites about diving related disease and
its treatment. Deterioration of the cases who applied
in-water recompression on air shows the harmful effect of
itsimproper application. Air transport was not used inthese
cases because of its high cost and the fact that there is no
well established insurance system in Turkey.
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DECOMPRESSION ILLNESSTREATED IN
SOUTH THAILAND DURING 1998
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Abstract

Decompression illness (DCI) occurred in 30
European recreational scuba divers, using compressed air,
in South Thailand in 1998. Thisisthe first report on such
treatment. Of interest isthe high proportion of patientswho
were employed in the recreational diving industry.

I ntroduction

Recreational divingin South Thailand isdone onthe
west coast from live-aboard boats (predominantly near Surin,
Similan and also in Burma) and from shore based dive shops.
Day trips and shore diving are done off Phuket, Phan Nga
Bay, the Phi Phi Islands, Hin Daeng and also in the Gulf of
Thailand on the islands Ko Samui and Ko Tao. There are
about 100 dive shops in the region with an estimated 1,000
dives per day are done during the high season (December-
April).





