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1-Normal blood flow

There 15 21% oxygen in the air that we breathe, and our
lungs transfer this oxygen to our red blood cells (via

haemoglobin). hese oxygen-filled red

around the body by the plasma (fluid), which travels through

I k.‘
the blood vessels. The oxygen diffuses into the surrounding | _zxsexse mu o
tissue ensuring that it is delivered to where it is needed most |,z el

Tissues break
down due to
lack of oxygen

Plasma (fluid)
still flows through
the damaged
blood vessel

Red bloed cells
block off the
blood flow

\
"'”““g *Restriction (occlusion) due to
Oxyge Injury, disease, bload clet, etc.

3- Hyperbaric oxygenation

Breathing 100% oxygen under pressure causes the oxygen | roves
to diffuse into the blood plasma. This oxygen-rich plasma | 22
is able to travel past the restriction, diffusing up to
3 times further into the tissue. The pressurized environment, o
helps to reduce swelling and discomfort, while providing aini \
the body with at least 10 times its normal supply of oxygen | “jacsci
to help repair tissue damaged by the original occlusion or

subsequent hypoxic condition

forces
ssues and

e55els to grow

new blood
vessel

blooc
VCSSﬂ\

Plasma can
carry 100%
oxygen under
pressure

Red blood cells <
flow into new

blood vessel Extra oxygen

s diffused to
the tissues

from the new
blood vessels

diffused
oxygen

red blood cell

blood vessel

N

om%' .o\ om°

RIPRaHAXp

blood cells are carried

Plasma (flud)

red blood cells

2-Restricted blood flow

When there 1s a restriction (occlusion) in blood flow due
to surgery, illness, or injury, the red blood cells block

the blood vessel and are unable to transfer oxygen to

the cells on the other side of the occlusion. This causes
swelling and starves the area of oxygen, causing hypoxia
a lack of oxygen), when this occurs the tissue begins)

to break down

Increase in the
diffusion distance

vessel |

Plasma can
carry 100%
oxygen under
pressure

100% oxygen
under pressure
diffuses from
the plasma up
to three times
further into
the tissues

blood flow

4-Blood vessel regeneration

Hyperbaric Oxygen Therapy (HBOT) forces more oxygen into
the tissue, encouraging the formation of new blood vessels.

As these new blood vessels develop, the red blood cells start
to flow, delivering even more oxygen to the affected area.

This creates the optimal environment for the body’s natural
healing processes to repair damaged tissue.
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Conditions for Which Hyperbaric Oxygen Is Effective

Gl 5o Bl 31 Syl s o 5nsT a5 ol Lo

Gas-bubble disease
e Airembolism
e Decompression sickness
Poisoning
e Carbon monoxide
Cyanide
Carbon tetrachloride
Hydrogen sulfode
Infections
e Clostridial myonecrosis
e Other soft tissue necrotizing infections
e Refractory chronic osteomyelitis
e Intracranial abscess
Mucormycosis
Acute ischemia
e Crushinjury
e Compromised skin flaps
e Central retinal artery occlusion, central
retinal vein occlusion
Chronic ischemia
e Radiation necrosis (soft tissue, radiation
cystitis, and osteoradionecrosis)
e Ischemic ulcers, including diabetic ulcers
Acute hypoxia
e Exceptional blood loss anemia (when
transfusion delayed or unavailable)
Support of oxygenation during therapeutic
lung lavage
Thermal injury
e Burns
Envenomation
Brown recluse spider bite
Miscellaneous
e |diopathic sudden sensorineural hearing
loss

e Approved by the Undersea and Hyperbaric Medical Sodetyasan
appropriate indication for hyperbaric oxygen treatment.

Reference: Miller Anesthesia, 2015
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Table. Normal wound healing process

A normal wound healing response (type non closed skin incision)
can be divided in different phases

Day 0 Haemostasis * vascular contraction

* platelet aggregation and degranulation

* fibrin formation (thrombus)

Day 0 — 3 Inflammatory phase * vascular exudation
* neutrophil infiltration

* monocyte conversion to macrophage

* matrix enrichment in proteoglycans

Day 3 — 6 Proliferative phase * angiogenesis

* fibroblast infiltration and proliferation

* collagen formation

Day 3 — 15 Remodelling phase * vascular maturation
* fibroblast conversion to fibrocyte

* collagen degradation and formation
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For everyone's SAFETY
please DO NOT take the

following items into the A
HYPERBARIC //ﬁ&"

OXYGEN CHAMBER

Shoes Mobile phones
Hair gel Thermal pads
Jewelry Hearing aids
Perfume Lotion or oil
Watches Electronics
Batteries Nail polish
Hair spray Stockings
Cigarettes Matches
Medications Make-up

Newspapers Lighters

a; 2 Metal objects Pagers

A = Coins or money Keys
‘ Any garments less than 100% cotton
Any static producing clothing or material

| .1 . Anything containing oil, grease or alcohol
| E Anything deemed unsafe by this center
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— 8 & toxicity, chronic ‘ B
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E 600 - (acute exposure) & = | 20 B &
£ Loss of consciousness N - 12 <
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TABLE 91-3 MEAN BLOOD ACID-BASE AND CARDIOVASCULAR RESPONSES TO ALTITUDE EXPOSURE AND HYPERBARIC OXYGENATION

IN 14 NORMAL SUBJECTS

Arterial Mixed Venous
Mean Pulmonary

Mean Pulmonary Artery Systemic Pulmonary
Atmospheric 0, Dissolved 0, Cardiac  Arterial Artery Wedge Vascular Vascular
Pressure Inspired PO, Pco, Saturation O, Total 0,7 PO, Pco, Saturation OQutput Pressure Pressure Pressure Resistance  Resistance
(ATA) Gas (mmHg) pH (mmHg) (%) (mL/dL) (ml/dl) (mmHg) pH (mmHg) (%) (L/min) (mm Hg) (mmHg) (mm Hg) (dyne/sec) (dyne/sec)
0.56 (4,572 m  Air 38 7.46 32 734 0.1 18.2 30 7.44 36 571 9.1 87 18 10 762 83

altitude)

1 Air 94 7.40 7 95.7 0.3 18.4 43 7.39 42 SRy 6.5 86 13 9 1,061 64
3 100% O, 1542 7.42 36 99.1 46 227 399 7.27 43 97.7 5.8 95 12 9 1,286 41
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. —— Air or 40-50% Ogz/balance Mz breathing

100% Q2 breathing
Air breathing

Atmospheres absolute (ATA)

Time (hours)
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BOX 91-2 Duke Modifications of the U.S.
Navy Tables

Standard air decompression

Within 2 ft of standard Mavy depth divisions, use the next
greatest depth.

Within 2 min of standard Mavy time divisions, use the next
greatest time.

During decompression of the chamber after a compressed air
dive, breathe 100% O; from an equivalent depth of 50 fsw
(2.5 ATA) to the surface or for 15 min, whichever is shorter.

Time for decompression

68-30 fsw (3.06-1.9 ATA): 3 min

30-20 fsw (1.9-1.6 ATA): 1 min

20-10 fsw (1.6-1.3 ATA): 1 min

10 fsw (or last stop) —"surface” (1.3-1.0 ATA): 5 min

Table 6 or 6A

When U.5.M. Tables & and 6A are extended, the tender should
breathe 100% Q5 for the last 30-90 min at 30 fsw (1.9 ATA)
according to the number of extensions at 60 fsw (2.8 ATA):
30 minutes (no extensions), 60 minutes (1 extension), 90
minutes (2 extensions). 100% O is breathed by the tender
for the entire period of decompression from 30 fsw (1.9
ATA) to “surface” (1 ATA).
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TABLE 91-5 RESTING BLOOD GAS AND HEART RATE VALUES IN NORMAL VOLUNTEERS EXPOSED TO

VARIOUS ALTITUDES IN A HYPOBARIC CHAMBER OR ON MOUNT EVEREST (MEAN + SD)

Pbar Pa0; Paco; HR Ventilation
Altitude (ft) (mm Hg) (mm Hg) Sao; (%) (mm Hg) pH (beats/min) (L/min) Source
0 750 9949 99+1 34+4 7.43+.03 78+15 11.0+3.0 :
5,000 632 7848 94+4 3343 7.42+.04 92+16 12.3+2.1 :
10,000 523 57+6 89+4 33+4 7.42+.03 95+13 11.4+2.5 :
15,000 429 41+7 78+8 29+4 7.47+.03 104+16 13.4+3.0 N
20,000 347 4112 7612 2041 7.50+.02 85x14 20.916.3 t
25,000 282 37+1 68+2 1341 7.53+.01 94+15 36.6+7.9 T
27,559 272 25+5 54+18 1342 7.53+.06 ¥
29,000 240 3041 58+1 1141 7.57+.02 101114 42.3£7.7 t
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INTERNATIONAL ATMO

This cerrificate atests that

Saeid Forzaneh, MD

s successfull completed the edcational actvity
Hyperbaric Medicine Team Training
Conducted at

Nix Medical Center

San Antonio, Texas

June 6-10, 2011

The Undiersea and Hgpert
This activity has been rev
This ac

1 Conrse in Hlyperbaric Medicine

0L Stgin)

Robert B, Sheffickd, BA,

b

INTERNATIONAL ATMO

T'his certificate attests thar

Saeid Farzaneh, MD

Has attended the education activity

The Wound Care Course

Conducted at

Nix Medical Center

San Antonio, Texas

June 10-11, 2011

ey Wegps

Al
o

Certificate of MHlembership

This certificate recognizes

Saeid Farzaneh, MD

as a valued member in good standing with the Undersea & Hyperbaric Medical Society.

Sta

Ruj
UHMS President UHMS Membership Coordinator

v
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