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The remains of the high-pressure hyperbaric oxygen chamber, which was destroyed when Liu
Hung decided to smoke a cigarette while receiving treatment inside
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> The fire triangle
* Fuel, Ignition, Oxidizer

> Fuel
 Any unoxidized matenal
« Metals, plastic, fabrics, salves, dressings

> Ignition

* Any energy source
* Electrical arc, friction, thermal ignition

> Oxidizer
 Air or oxygen
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» Chamber operator
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1.2 Fire in class A multiplace chamber

> Inside observer
«  Chamber operator0i|Z|| SA| LTICE.
* built-in breathing system (BIBS) maskS %2 A|7IC}.
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1.3 Fire in the Department: class B monoplace chamber

B RIZA XIA S 22 TR A0| e 7Hs S o] s g X}
cholCY,

SIZRE RSPt

7HSSICHH SIS FIQBICE

$IXHZ MEO| M CHTIA|ZICE ] SOIS Ol £7H ZA| MAT} ALj2
SEE|TA Shafol o|=0] M o} Mel7L E 4 QUL

) Cigagtefets

Korean Academy of Undersea and Hyperbaric Medicine




<} O = K Acad f
O 4% U chamberd]| [}2 x| e P
1.4 Fire in the Department: class A multiplace chamber
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» Ear and Sinus Squeeze
Middle

Eustachian__-
tube —
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» Ear and Sinus Squeeze

* Risk factors indude secondary causes of eustachian tube dysfunction:
Current cold or allergy
 Ear infection
Blocked eustachian tube
« Radiation to head/neck area
« Trauma to head/neck area
 Surgery to head/neck area
« Extemal ear canal packing
« Endotracheal tube
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> Pretreatment Patient Assessment

Screen patient for history of ear, sinus and tooth problems(dental caries).

« Screen for patient experiences with changes in pressure(flying, diving, mountain
roads).

« Assess patient ear with attention to extemal auditory canal and the tympanic
membrane.

 Instruct patient on modified Valsava maneuver and document movement of TM
with equalization maneuvers.

«  Assess tympanic membrane pre- and post-HBO2 treatment, recording per TEED
or O'neil grading systems, noting level, if any, of barotrauma.
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» TEED'S SCORE

TABLE 1122
MODIFIED TEED’S SCORE GRADING
Grade symptoms and signs
0 Symptoms with no otological signs
1 Diffuse redness and retraction of tympanic
membrane
2 Grade 1 plus slight hemorrhage within

tympanic membrane

3 Grade 1 plus gross hemorrhage within
tympanic membrane

4 Dark and slightly bulging tympanic
membrane due to free blood in the middle ear;
a fluid level might be present

5 Free hemorrhage into middle ear, with
tympanic membrane perforation; blood may
be seen outside of or within the external
auditory canal

Grade 4 Grade 5

Plate 1 Middle-ear barotrauma of descent: grades 0-5, graded by otoscopy
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» O'nell grading systems

O’Neill Grading System O’Neill Grading System

Evaluation of the Tympanic Membrane (TM)

' Suggested Intervention/Treatment
& Middle Ear Barotrauma (MEB)

Step 1
Take a baseline photograph of the TM with video documentation of the patient's ability to equalize. Y'Neill Grad
Remamber, all TM's do not have the same anatomical appoarance prior 1o compression.

¢ Enhanced patient

N < ] teaching/equalization
\ 3 ' ® Slow/non-linear
J \ . ‘ compression rate
3 ® Same as above and

" . consider medical therapy
Presumed Normal TM Example Baseline TM Variations

Step 2

Patients requiring stops or experience symploms related to the middle ear space, require re-evaluation O'Nei ” Grade 1
with a comparison TM photograph. Based on that comparison an O'Neill Grade may be properly
assigned,

¢ Enhanced patient

Wmdes mned teachlng/eg ualization
¢ Slow/non-linear

= compression rate

Grade 0 Eustachian Tube Dysfunction . -

arage V Eusiachian fube DysSuncix * Consider medical therapy /

® Baseline photo depicting anatomical k myringotomy tubes
appearance of the TM before pressure ‘V . ‘v

® Symptoms with no anatomical change g.
(no trauma) from baseline -

QO’Neill Grade 2

* ENT Referral

+ Hold treatments until
Tympanic Membrane
returns to baseline

Grade 1 Barotrauma

® Erythema increased from baseline

® Fluid or air trapping (visible bubbles)
in the middie ear space

Grade 2 Barotrauma
@ Any bleeding noted within the

tympanic membrane or middle ear space \ : g!'gl
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® Perforation

Table IV. Evaluation of the tympanic membrane and middle ear barotrauma. Table V. Suggested treatment of the different O’Neill grades of injury.
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> Prior to HBO, Treatment
«  Per physician order; administer decongestant, if needed.
«  Recommend nasal spray or oral decongestant based on primary or secondary
ETD
* Elevate the head(semisitting or sitting) during HBO, therapy to assist in equalization
of middle ear
« Ensure chamber operator understands compression should stop when patient is
unable to equalize ears due to pressure and should decompress until pain and/or
pressure are relieved.
 Patient education of eustachian tube dysfunction and potential barotrauma prior to  §°
HBO, therapy:
« Methods to equalize pressure in middle ear during compression
« Patient demonstration of equalization techniques prior to every HBO,
treatment
* Instruct patient to notify chamber operator immediately when pressure or
fullness is felt in ear, sinus or tooth.

» Changing the rate of compression of the hyperbaric chamber may allow for easier
equalization of ear pressure
«  Monitor patient dosely for any signs of pain or discomfort during
compression




e Barotrauma on compression

> Action when patient is experiencing barotrauma during pressurization:

Stop compression immediately.

Notify hyperbaric physician (Class B chamber) or the chamber operator(Class A
chamber), who will notify the hyperbaric physician.

Reduce chamber pressure until pain is resolved.

Have patient perform ear dearing techniques as instructed prior to ascent.

If unable to dear ears, reduce pressure further.

If pain had not resolved, abort treatment and notify physician.

Assess ears when patient treatment is finished, reporting per TEED or O'Neil
grading systems, noting level, if any of barotrauma.

Notify physician of patient ear; sinus or tooth pain during treatment.

Future patient treatment will be held until evaluated by the hyperbaric physician.
An ENT consult may be required to examine and/or place PE(pressure equalizer)
tube or perform a myringotomy if needed to continue with HBO2 treatments.
If patient experiences tooth squeeze, refer patient to a dentist for evaluation.
Patients who suffer barotrauma are not treated in the hyperbaric chamber until

deared by the hyperbaric physician.

Korean Academy of
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+ Talk with and console patient.

« Decompress at a normal rate and remove the patient from the chamber.

«  Educate the patient

* Notify hyperbaric physician as a prescription for antianxiety medication may be
of benefit.

* Refermral of the patient to a Class A multiplace chamber may be of benefit in
those patients refusing treatment in a Class B monoplace chamber.

« Referral to a Class B monoplace chamber may benefit patients refusing to wear
a BIBS mask or hood.




@ Pneumothorax on ascent

> Risk factors
* Recent invasive procedures(Central lines, etc)
« History of spontaneous pneumothorax(can mimic anxiety and cardiac
distress)

» A pneumothorax will get worse upon ascent.
«  Monitor patient and don’t compress or decompress the chamber until
ordered to do so by the hyperbaric physician.
Preventive measure: Chest auscultation prior to every HBO2 treatment.
Chest X-ray indicated for abnormal breath sounds, decreased or absent
breath sounds or difficulty breathing.

» Signs and symptoms of pneumothorax(will see on ascent)
«  Sudden shortness of breath
 Sudden chest pain
+ Tracheal shift toward the affected side
«  Asymmetrical chest movement or lack of chest movement on affected side
* Increase in respiratory distress with decompression and relief upon
recompression

Korean Academy of
Undersea and Hyperbaric Medicine
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» Action
«  Notify hyperbaric physician immediately
«  HOLD pressure in chamber until physidan amives and a full management
team is assembled. The decision to treat a pneumothorax inside the Class A
chamber may be considered in extreme drcumstances such as with a
tension pneumothorax and unstable vital signs. This is a hyperbaric
physician decision and will be left to his or her discretion.
Hyperbaric physicdan may choose to lock into the Class A chamber and
treat the condition prior to ascent.
« Have Code/Rapid Response Team available, or
« Cll 911 to have emergent responders available if located off-site of the
hospital.
» Per physician order, may elect to recompress slightly to resolve symptoms.
> Prepare for emergent chest tube or needle placement when patient removed
form the chamber by having the thoracentesis (chest tube) tray ready. (This will
be performed inside Class A chamber prior to decompression.)
» Decompress chamber per hyperbaric physician order, usually taking no more
than one minute
» Obtain STAT chest X-ray if time allows.
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> Oxygen toxicity - Central Nervous System
« Risk factors indude:
«  Prior or current history of seizures
 Eevated body temperature
«  Current therapeutic use of steroids
« History of oxygen seizures
« History of febrile seizures
« Metabolic acidosis
*  Premonitory signs and symptoms during the hyperbaric treatment may indude,
but are not limited to:
« V Vision — Visual changes, blurred vision, visual hallucinations
 E Ears — Auditory hallucinations, ringing in the ears
* N Nausea — May indude emesis
« T Twitching — Restlessness, numbness, focal twitching (note time, duration
and site)
| Imtability — Change in personality
« D Dizziness — Vertigo
« C Conwulsions — Seizure activity
« C Changes in mentation — Change in affect
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» Oxygen toxicity - Central Nervous System
* Actions
« Change the source of breathing from oxygen to air (Class A and Class B
when available).
« Remove the patient's hood or BIBS mask (Class A).
«  Ask the patient to put on air mask, if possible (Class B).
« Change chamber oxygen to air; if possible (Class B).
Per physician order and if patient is breathing, decrease chamber pressure
and abort current hyperbaric treatment (Class B).
« Remove the patient via the second lock, if available (Class A).

*  Once the seizure had resolved and patient back to baseline, wait 15
minutes and try treating with a lower oxygen dose.

« If patient seizes a second time during an elective treatment, the
hyperbaric physician may choose to abort therapy and search for
secondary causes for oxygen toxicity

«  Seizures occurring during prolonged treatment of Type Il decompression
sickness or air/gas embolism will be treated as directed by the hyperbaric
physician (Class A and B)
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» Pulmonary Oxygen Toxicity
< HBO2 standard treatment tables decrease the potential that patients will
experience pulmonary oxygen toxicity
« Risk factors may indude, but are not limited to:
» Intratracheal and bronchial initation may develop with prolonged
hyperbaric exposure.
+ Early changes are generally reversible
*  Prolonged hyperbaric exposure may result in ARDS
«  Symptoms indude:
Substemal imtation or buming
 Tightness in the chest
* Dry cough
« Dyspnea on exertion
« Notify the hyperbaric physician if signs and symptoms of pulmonary
oxygen toxicity are suspected
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 Stop compression/decompression.

*  Alert physician.

* Remove patient from chamber usually in less than a minute.

« Emergency button may be used.

« Remove patient from chamber — begin CPR.

« Remove patient from chamber side. (NOTE: Oxygen will spill out as chamber
door is open.)

«  Remove dothing and blankets to decrease chance of spark. (NOTE: It takes the
oxygen 30-40 seconds to dissipate from around the patient)

 Defibrillate after 60 seconds to decrease potential for fire
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Undersea and Hyperbaric Medicine

1. Definition

> Baromedical Nurses Association

 Diagnosis and treatment of human responses to actual or potential health
problems in the altered environment of the hyperbaric chamber

) Cigagtefets
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Hyperbaric Nursing
2. Certification
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> 02
 Certified Hyperbaric Registered Nurse(CHRN)
« C{&:RN
- X4
« National Board of Diving & Hyperbaric Medical
Technology(NBDHMT)0j|A] QI'd5SH= 40A17t | ==&
. 251 0|Ak0] 214t AE S 2 141 0| Ao S UM B
o 13 7F480A12te] nfitak|E HH A
* AHAO[A QI%85H= BLS 143 =&
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3. Baromedical Nurses Association(BNA)

BAROMEDICAL NURSES ASSOCIATION

Who We Are Membership Corporate Sponsorship Nursing Guidelines Education Job Board Safety
Certified Hyperbaric Nurse (CHRN®) Chamber Spotlight Contact Us Archived Newsletters Media Forms Research BNA Awards
Members Only Forum BNA Merchandise Related Organizations

BNA Home Page

cting 4
Q° L,
Q N

) BAROMEDICAL NURSES c
® BNA Q
N Founded in 1985 :’,A
«0) ASSOCIATION ()

The BNA was established in June 1985 to provide registered nurses practicing in hyperbaric medicine a formal organization within which nurses can develop a network
and provide professional support. This organization has grown and expanded outside the boundaries of the United States. Today, the BNA has members in Europe,
Asia, South and Central America and the South Pacific. The BNA remains dedicated to offering educational opportunities, support of nursing research efforts, a
presence on Committees and Boards of national organizations, to having a public voice in those issues which impact nursing, and to provide opportunities for
networking and information exchange.
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> Elective Inside Attendant
- A 2X}

o NYMAK|ZOf| CliT wS

- X|ZH0| 2K} 2L|EE

» Emergency Inside Attendant
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> Role
« Patient education
«  Communicate with operator
* Prepare HBOT treatment
« Knowing the patient status
« Endotracheal intubation tube cuff air to distilled water
Full sedation is better than self-ventilation
*  Proper monitoring instrument
«  Over-Prep medications and fluid
« Anything that you will need during the treatment session
« Heimlich chest drain valve
* mechanical one way valve
« allow air to escape from chest and prevent air from entering chest

* Treatment
 V/S monitoring
* Suction

* Injection
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3. DCS in Inside attendant

Patient breathina oxyvaen by mask.

Air breathing from the compressed chamber atmosphere.

- i e Beginning oxygen breathing for
i GRSt Rt ko the inside tender
: 60° 1
L. . T PG A T S
I
15 !
I
12 1
|
9 |
o I
|
|
e o I o o o o o i b el ot v e s s e e e
3 !
0 |
18 2 |5l 2 ’5‘ 2 I 12 lsl 6 .min

Figure 7. Example of therapy to 2.8 ATA (60 feet). The chamber attendant starts breathing oxygen after
60 minutes. No decompression limits at a given altitude exist according to the U.S. Navy tables.
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