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Kata Kunci
Generasi Milenial
Revolusi Industri 4.0
« Society 5.0

« Cinta Tanah Air

= Advanced Robotics'

= Art|f|C|aI Intelligence

—'—I-n%erﬁet of Things
= Virtual and Augmented Reall’cy

‘ = Additive Manufacturing

= 4 = Distributed Manufacturing

Revolusi
Industri
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Menyebar
= Mematikan

= Hunting Society | BiOTERORISM
= Agrarian Society I '
Society 5.0 " Industrial Society ' Cinta Tanah Al
= |nformation Society
= Super Smart Society
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= Nelayan

= Peselam

= Perdagangan pantai
= Pekerja pelabuhan

Keluarga masyarakat
pesisir




PENINGKATAN PENGETAHUAN &
KETERAMPILAN SDM

an Kesehatan




7, Activities associated with
ot Diving

/ PEARL & AQUACULTURE \

ARKEOLOG!
UNDERWATER TRAVEL
MILITARY OPERATION
3 CIVIL CONSTRUCTION E

SALVAGE
EXPLOITATION OF OIL AND GAS EXPLORATION
HYPERBARIC OXYGEN TREATMENT
CAISSON/TUNNEL WORKER




DIYING ACTIVITIES

)

I

BIVING MEDICINE

J L

HYPERBARIC THERAPY




Is the Hyperbaric Oﬁgen Treatment?

- ,-—uzN perc ar.lc xygen Treatment IS.

J;reatment EL comb'i'r'lgs breathe 100% oxygen W|th a pressure
of more than 1 to 3 in the Hyperbarlc chamber atmosphere
. absolute (RUBT) Pt

-

’ -
) Ve o ;
. - - - - - - -
= / g - s N s ane VT -
- ’ - AN N o oA s > . o
- S g RO cel RS L - )
- - - = . AN " 5HY b L N \ =
y . -~ y ¥
- - £ N WA 3
...... - iy 3 - vV I
I - ST E v 2. 3.% v '\VJ-“ﬁ .’t" . 4 5 K-y )
" » o § -
” .
R -




, "‘-ﬁ-

TERAPI OKSIGEN
HIPERBARIK:

Suatu terapi dimana
pasien bernafas
menghirup oksigen
murni di dalam ruangan
bertekanan tinggi
(Hyperbaric Chamber).
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INDIKASI TERAPI OH

@ A. PENYAKIT PENYELAMAN

1.
B 2.

PENYAKIT DEKOMPRESI
EMBOLI / SUMBATAN OLEH GAS/UDARA

i B. PENYAKIT KLINIS

. . LUKA BAKAR

. TETANUS

. BEDAH PLASTIK DAN REKONSTRUKSI

. BEDAH TULANG ( PATAH TULANG TAK MENYAMBUNG )

. PENYAKIT PEMBULUH DARAH TEPI / BUERGER’S

. NEUROLOGI/ PENYAKIT SARAF ( STROKE, MIGRAIN, PIKU
. DIABETES ( KENCING MANIS )

10. ANEMIA

OOoON O b D WN

KERACUNAN CO ( KNALPOT, PEMANAS RUANGAN )
LUKA MEMBUSUK / GAS GANGGREN, LEPRA, INFEKSI TUL




~ .. KONTRA INDIKAS!
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ABSOLUT

- PNEUMOTORAK YANG BELUM DI TERAPI
RELATIF

- INFEKSI SALURAN NAFAS ATAS

- SINUSITIS KRONIS

- EMFISEMA DISERTAI RETENSI CO,

- PENYAKIT KEJANG

- PANAS TINGGI YG TIDAK TERKONTROL

- RIWAYAT PNEUMOTORAK SPONTAN

- NEURITIS OPTIK

- RIWAYAT OPERASI DADA ATAU TELINGA




Komplikasi THBO
1). Barotrauma
2). Keracunan 02

Pelaksanaan THBO mempertimbangka
Kasus emergensi /elektif
Faktor ekonomis
Pasien lama / baru
Tabel terapi & dosis terapi
Faktor estetika
Faktor penularan penyakit
Syarat bila melakukan penerbangan
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# - Terapi HBO pada Decompresion
! ¥ Sickness/DCS

61Tera,p.| ITFz*bl.ll'a'ksan«akan sebelum 6 jam,
‘maksimum 1241am setelah,_: imbul gejala

*@@,t buble télw’ada geja
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% “TOHB di INDQNESIA

e Kasus Penyelaman >>>
e [ndikasi Medis >

e Pelayanan Hiperbarik
Pemerintah (
Angkatan Laut
- LANTAMAL IX
AMBON
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L RSPTABUN Lheksuimae 2z _Opetasianal
1 EsALdr Midiyates Yanjungeinang 1 Operaslonal
3 HEAL dv. Mintohardjo lokarts 4 I'.‘Ipqmlnml 3
i lHnIl:E-pEElaifsmm lekarta 1 Operasional
5 PulauPiamuks Kep.Serbu, dakarta 1 Operasional
£ BspertaminaCilacap Cacap 1 _Opetasional |
[ LAKESLA Lurakanra 3 Dperasional
8 NsuDSanglah Derpasar, Bal 1 Opeisiial
5 A Partamina Ralikpapan Ak lkpapan 1 Operasional
10 RSUDMakasar Makasar 1 Operasionsl
13 Hﬂuj,ﬁunurm:]l.l'hnuﬂﬂ lﬂ'.ﬂ'l:ldn 1 Oprrasional
12 msal Halong Aty g Operasional
15 RSUDBiak Blak 1 {Manoplace) Operaslanal
14, mschinaoi o katim, Sorong, Papus Operasional
15 RS PantiWaluys S 1 Reknnstrikesd
16 PuskesinasSerang LRI 1{Monoplae)  Operssianl



KOMPETENSI DAN SARANA YANKES BELUM
OPTIMAL -> PENYAKIT AKIBAT HIPERBARIK
BELUM TERTANGANI--> KEDARURATAN

~ | ':ﬁ= P @h

d KURANGNYA PENGETAHUAN TENTANG
KESEHATAN PENYELAMAN BAGI PETUGAS DI
- FASILITAS KESEHATAN DASAR MAUPUN RUJUKAN
i 3 KURANGNYA FASILITAS LAYANAN KESEHATAN |

HIPERBARIK
0 KURANGNYA PENGETAHUAN MASYARAKAT/
TEANAGA KESEHATAN TENTANG KESEHATAN
HIPERBARIK
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HYPERBARIC CHAMBER




@ Model of Hyperbnnc chamber

/ Multiplace Chamber

2. Duoplace Chamber

3. Monoplace Chamber

4. Hyperlite



+
@% Hyperbaric Chamher Duo Place

/ Back view Side view \




{ HIPERBARIK CHAMBER RUMKITAL dr FX
4  Subardjo Lantamal 9 Ambon saat ini

/ CHAMBER HIPERBARIK LAMA \

CHAMBER HIPERBARIK BARU

Ve
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@MS MULTIPLACE CHAMBER 24 A

_ RSUD RAJA AMPAT, PAPUA BARAT g
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Mobile Hyperbaric Chamber
MARINIIR TNI'AL




Mobile Hyperbaric Chamber
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ISAT PENYELAMAN DAN TERAPI OKSIGER
- HIPERBARIK RUMKITAL dr FX Suhardjo
Lantamal 9 Ambon

cEMERGENCY DIVING RESCUE
dDECOMPRESSION SICKNESS
| ACLINICAL DISEASES i

/

AdCOMBAT CAPABILITY TEST
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mASIEN DEKOMPRESI DILAKUKAN THERAPY HBO
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After Patients
Therap.y 15X

‘cﬂfj_‘er.P,atlents
Therapy 5X
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ﬁ& COMBAT CAPABILITY TEST
5 J g

| O 4. CONDUCTING RESEARCH, COURSE AND DEVELOPMENT IN E
THE FIELD OF NAVAL MEDICAL SCIENCE




@ CHARACTERISTICS OF
_____HYPERBARIC THERAPY

ssatety A

Comfortable

@ @ @
e 40 49

Noa Invasive

<~ Physiological
«~*Clinical Trial

<+ Clinical Indicator

DOSIS, INDICATION,CONTRAINDICATION,
COMPLICATION, SIDE EFFECT
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3 THERAPY

/ OHB therapy on clinical case put on a table Kindwall\

modification Guritno DNG pressure of 2.4 ATA for 3x30 minutes
100% O2 suction interspersed with 5 minutes of air suction.
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30
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10

2

Descent Rate = As Fast As
Posible

Total Elaps ed Time : 128 Min

Ascent Rate = 1Ft/Min

0 14




[n. S 63 Thn, 2 FEB 2007 7 MAR 2007 (1 MO)
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';--__:_:_rkembangan Hipe?bérik Jepang
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JMSDF Undersea Medical Center

Location:
Yokosuka-city, Kanagawa, Japan

History: Ve
Feb. 12687 Organized as Undersea madical section.
in JSOF Hospital Yokosuka. e
Dec. 1977 MNewly organized as JMSDOF Undersea
Medical Center in Kurinama .
sep. 2012 Relocated fromy Kurihama to Taupa v
N Yokosuks, |

YOKQSUKA




Chain of command

Defense Minister

Personnel
4 Physiclans and 1 Surgeon
& Research scientists (all civilians)
Approx. 20 divers
Total 60 personel

3" Depl. of
Medical

Risining | | Administiation
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Diving Water Tower

i Hyperbarnc Chamber
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—= \ +* | Research
) % — |
Research &xperu‘hgnt an testﬂ'ng on d;_vmg medicine ahd :
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Educatrow& .

S B

Eeducatlon and training for saturation dIV%S dlvmg medical officers
and JMSDF crew. .

* 7 Medical

We provide hyperbaric oxygen ther;ipy and apptitude testing for
submariners and divers.




e

Diving Medical Officers Course

56
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To Provide Submariners Confidence in an Emergency
















Hyperbaric Chamber

Characteristics
NATO STANAG flange

Specifications
Max. treatment pressiure
0.48Mpa (3. 8ATA)

Capacity . & persons
Compression gas . Alr
=Ze

Diametler, 2.8m

Length, 6.0m




18

'@  Hyperbaric chamber connected to
| 8 2-men portable recompression chamber &

Z-man portable recompression chamber




@-&ARAN TINDAK LANJUT PENYELAMAN
J§§SUA| PERKEMBANGAN ILMU
N PENEETAHUAN (4.0)

6 Penyebaran b iku ukl] permeI uknik dan informasi lain
o ntang penye '.-_: ‘I:n"'ke seluruh e holder
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L3 KESIMPULAN

ﬁUntuk menurunkan angka kecelakaan pada penyelaman mam
diperlukan sosialisasi dan pelatihan tenaga medis terutama

penggunaan sarana internet, IT dan GPS

» Menyiapkan dukungan kesehatan pada setiap kegiatan
penyelaman untuk meminimalisasi kejadian kecelakaan
penyelaman

| > Melakukan uji kemampuan penyelaman bagi penyelam secara |

berkala dengan pencatatan komputerisasi
» Melakukan pelayanan kesehatan dan evakuasi medis laut

dengan menggunakan teknologi satelit atau radar
» Menggunakan sarana teknologi informasi seperti internet
untuk melakukan pencegahan dini terhadap resiko terjadinya
ecelakaan penyelaman
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