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Present State of the Art and guidelines for future develop-
ment of Hyperbaric Medicine in Europe. The Consensus

Conference System of the European Committee for Hyper-

baric Medicine.

A Marroni, M.D.*
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The European Committee for Hyperbaric
Medicine was founded in 1989 with the scope to
harmonize the use of Hyperbaric Medicine in Eur-
ope. One of its primary goals is to organize Con-
sensus Conferences aimed at achieving vast and
international consensus on basic issues concerning
hyperbaric medicine.

The use of hyperbaric chambers in intensive
care started in Europe more than 30 years ago;
the present experience is sufficient to identify
those clinical conditions where hyperbaric oxygen
(HBO) has a therapeutical interest. The scope of
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the Consensus Conference System is to confront

the obtained clinical results in order to reach a

consensus in the definition of recongnized indica-

tions for HBO, according to three levels of prior-
ity :

a) Situations where the transport to a Hyperbar-
ic Facility is strongly recommended because
it is recognized that HBO positively affects
the prognosis for survival. This implies that
the patient is transeferd to the nearest Hyper-
baric Facility as soon as possible (type 1 rec-
ommendation).

b) Situations where the transport to a Hyperbar-
ic Facility is recommended because it is rec-
ognized that HBO constitues an important
part of the treatment of that given condition,
which, even if it may not influence the prog-
nosis for patient’s survival, it is nevertheless
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important for the prevention of serious dis-
orders. This implics that the transfer to a
Hyperbaric Facility is made, unless this repre-
sent a danger to the patient’s life (type 2 rec-
ommendation).

¢) Situations where the transfer to a Hyperbaric
Facility is optional, because HBO is regarded
as a additional treatment modality which can
improve clinical results (type 3 recommenda-
tion)

Establishing a similar list is not always
an easy task, as in almost the totality of
cases, the choice of an indication for treat-
ment is based on clinical experience and not
on controlled studies. It is not always appro-
priate nor necessary that, in similar condi-
tions, the validity of a given indication is
again put under discussion and that the
results of controlled prospective studies are
awaited before defining lists of indications for
Hyperbaric Oxygen therapy.

Clinical experience has an unquestionable
vale when it is the result of multiple agreeing
observations, collected during many years and
independently confirmed by different groups,
In other words, it seems justified that indica-
tions for which there is unanimous consensus
of the leading experts are accepted without
further evidence.

The ECHM Consensus Conference System
is aiemd at identifying those clinical situa-
tions for which the efficacy of Hyperbaric
Oxygen Therapy is unanimously recognized
and where the evidence of beneficial effects of
the treatment is such that the treatment
should not be ethically dcnied. In other situa-
tions, where sufficient evidence in favour of
HBO is not available, it is neccessary to start
evaluation procedures based on multicentric
studies and on clearly defined protocols, as
approved by a suitable ethical committee.
Only after the completion of such will it be
possible to accept a new indication.

The ECHM organized the First European
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Consensus Conference on Hyperbaric Medi-
cine in Lille, on 19-21 September 1994, with
the aim to establish an agreement on the situ-
ation of Hyperbaric Medicine in Europe with
regard to the different aspects that character-
ize a medical discipline: field of application,
opcrational rules and procedures, training of
dcdicated personnel, effectiveness evaluation,
research.

Six basic questions were posed and an
International Jury of Hyperbaric as well as
Multidisciplinary Experts were called to eval-
uate the position papers presented by the
most prominent experts is the field of bar-
omedical sciences with the scope to formulate

official recommendations.

The six questions posed in Lille were the fol-
lowing :

1. Which Treatment for Decompression
Illness ?

2. Which Emergency Indications for
Hyperbaric Therapy ?

3. Which Chronic Indications need
Hyperbaric Therapy as an adjunctive
treatment ?

4. Which Safety Regulations for the
design and use of medical hyperbaric
chambers and of medical equipment
for hyperbaric use?

5. Which initial Training and which
Continuing Education for personnel
employed in Clinical Hyperbaric Med-
icine ?

6. Which Research to expect and plan
for the next five year period?

The Lille Conference was followed by
other two dedicated conferences, the first
about Decompression Disorders, which was
held in Marseille in May 1996 and the second
on Crush Injuries and Muscolo - skeletal
Trauma, held in Milano in September 1996,
which corroborated the initial findings and




1999411 H10H Marroni=Consensus Conference System of ECHM 73

recommendations made in Lille.

Following to the above indicated Consen-
sus Conferences, the current State of the Art
and General Guidelines for Clinical Hyperbar-
ic Medicine in Europe are the following :

'DECOMPRESSION DISORDERS

@ On-site 100% oxygen first aid treatment is
strongly recommended (Type 1 recommen-
dation).

® On-site fluid administration for the first aid
of decompression accidents is recommended
(Type 2 recommendation).

® Therapeutical recompression must be
initiated as soon as possible (Type 1 recom-
mendation).

® Aside immediate recompression treatment
tables which may be used on the site of the
accident, the “low pressure oxygen treatment
tables” are recommended as the treatment
tables of first choice (Type 1 recommenda-
tion). High pressure oxygen/inert gas tables
can be used in selected and/ or recalcitrant
cases (Type 3 recommendation). Deep, not
surface-oriented, mixed gas or saturation
diving require special treatment protocols.

® Adjunctive pharmacological treatment is
controversial but:

@1 V. fluid therapy is recommended (Type
2 recommendation).

® The use of steroids and anticoagulants,
although widely adopted without any
apparent adverse effect, is considered
optional (Type 3 recommendation).

® The continuation of a combined Hyperbaric
Oxygen Therapy and Rehabilitation Treat-
ment is recommended until clinical stabili-
zation or no further amelioration is

achieved (Type 2 recommendation).

EMERGENCY INDICATIONS FOR
ITYPERBARIC OXYGEN THERAPY

I. General:
® Hyperbaric Facilities accepting Emer-

gency Indications in potentially Inten-
sive Care requiring patients should be
Hospital based and located in or imme-
diately near-by the Hospital Intensive
or Emergency Care Department.

® Technical competence and personal
skills at the Hyperbaric Facility must
be adequate and such that any potential
accident - derangement - problem will
not be likely to interfere with the deci-
sion to accept an indication for Hyper-
baric Oxygen Therapy.

® Hyperbaric Oxygen Therapy must be
seen as part of a therapeutical contin-
uum, without any interruption of the
chain of-treatment. It cannot be consid-
ered as an isolated treatment modality.

® Hyperbaric Oxygen Therapy implies
the administration of oxygen under
pressures not lower than 2 ATA and
for times not shorter than 60 minutes.

II. Carbon Monoxide (CO) Intoxication

® Carbon Monoxide Intoxications must be
treated with primary Hyperbaric Oxy-
gen Therapy (Type 1 recommendation).

® Carbon Monoxide Intoxications present-
ing with consciousness alterations, clini-
cal neurological, cardiac, respiratory or
psychologiacl signs must be treated
with Hyperbaric Oxygen Therapy,
whatever the carboxyhemoglobin value
may be (Type 1 recommendation).

® Pregnant women must be treated with
Hyperbaric Oxygen Therapy, whatever
the clinical situation and the carboxy-
hemoglobin value may be (Type 1 rec-
ommendation).

®In Minor Carbon Monoxide Intoxica-
tion cases there is a choice between
normobaric oxygen therapy for 12
hours and HBO. Until the results of
randomized studies are available HBO
remains optional (Type 3 recommenda-
tion).
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II. Gas Embolism

® Whichever is the symptomology of air
embolism, Hyperbaric Oxygen Therapy
is strongly recommended, The minimal
treatment pressure must not be lower
than 3 ATA (Type 1 recommendation).

IV. Anaerobic or mixed bacterial Ne-

crotising Soft Tissue Infections

® Hyperbaric Oxygen Therapy is strongly
recommended in the treatment of anaer-
obic or mixed bacterial Necrotising
Soft Tissue Infections (myonecrosis, ne-
crotizing fasciitis, necrotizing cellulitis,
etc...). HBO therapy should be integrat-
ed in a treatment protocol comprising
adequate surgical and antibiotic ther-
apy (Type 1 recommendation). The
sequential order for HBO, antibiotics
and surgery is a function of the condi-
tions of the patient, of the surgical pos-
sibilities and of hyperbaric oxygen
availability.

V. Acute Soft Tissue Ischemia

® HBO is recommended in limb crushing
trauma and reperfusion post-traumatic
syndromes (Type 2 recommendation).

® HBO is optional in post-vascular sur-
gery reperfusion syndromes (Type 3
recommendation).

® HBO is recommended in compromised
skin grafts and myo-cutaneous flaps
(Type 2 recommendation).

® HBO is optional in the re-implantation
of traumatically amputated limbs
(Type 3 recommendation).

®In every case the measurement of trans-
cutaneous oxygen pressure is recom-
mended as an index for the definition
of the indication and of the evolution of
treatment (Type 2 recommendation).

VI. Post-anoxic encephalopathy

® HBO is optional for the treatment of
cerebral anoxia (Type 3 recommenda-
tion).
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V. Burns

® HBO is strongly recommended when
the burn is associated to Carbon Mon-
oxide Intoxication (type 1 recommenda-
tion).

®In the absence of a Carbon Monoxide
Intoxication, HBO is optional when
burns exceed 20% of body surface and
are of 2nd degree or more (Type 3 rec-
ommendation).

®If Burned areas are less than 20% of
body surface, HBO therapy is not
advised.

Vll. Sudden Deafness

® HBO, together with other treatment
measures, such as hemodilution, is
recommended in Sudden Deafness
(Type 2 recommendation). However
the respective efficacy of the two treat-
ment modalities is not known at the
moment.

IX. Ophtalmological Disorders

®HBO is optional in acute ophtal-
mologiacal ichemia (type 3 recommen-
dation).

HYPERBARIC OXYGEN THERAPY IN
CHRONIC INDICATIONS

I. Ischemic lesions (ulcers or gangene)
without surgically treatable arterial
lesions or after vascular surgery:
®]n the diabetic patient the use of HBO
is recommended in the presence of
Chronic Critical Ischemia as defined by
the European Consensus Conference on
Critical Ischemia*, if transcutancous
oxygen pressure readings under hyper-
baric coditions (2.5.ATA, 100% Oxy-
gen) are higher than 100 mmHg (Type
2 recommendation).

®In the arteriosclerotic patient the use of
HBO is recommended in case of
Chronic Critical Ischemia*, if trans-

cutaneous oxygen pressure readings
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under hyperbaric coditions (2.5 ATA,
100%
mmHg (Type 2 recommendation).

Oxygen) are higher than 50

*Chronic Critical Ischemia:

periodical pain, persistent at rest,
needing regular analgesic treatment
for more than two weeks, or ulcera-
tion or gangrene of foot or toes with
ankle systolic pressure <50 mmHg in
the non-diabetic or toes systolic pres-
in the diabetic
(Sccond European Consensus on Criti-
cal Ischemia : Circulation 1991, 84, IV~
1-1V-26).

sure <30 mmHg

11. Radionecrotic Iesions:

® HBO

osteoradionecrosis (Type 1 recommen-

is strongly recommended in

dation). The most frequently adopted
treatment protocol implies 20 HBO ses-
sions pre-surgery and 10 sessions post-
surgery.

® HBO is strongly recommended as a pre-
ventive treatment for dental extraction
in irradiated or osteonecrotic bone
(Type 1 recommendation). The most
frequently adopted treatment protocol
implies 20 HBO sessions pre-cxtraction
and 10 sessions post-extraction.

® HBO is strongly recommended in soft
tissue radionecrosis (Type 1 recommen-
dation). HBO is optional in radione-
crotic lesions of the intestine (Type 3
recommendation) .

® HBO is optional in spinal cord radione-
crosis (Type 3 recommendation).

III. Osteomyelitis

@ HBO is recommended in chronic reftactory
osteomyelitis defined as osteomyelitic
lesions persisting more than six weeks
after adequate antibiotic treatment and
at least one surgery (Type 2 recommen-
dation).

®In Cranial (except the mandible) ans
sternal osteomyelitis, HBO should be
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started simultaneously with antibiotics
and surgical treatment (Type 2 recom-
mendation).

IV. Other indications

® Multiple Sclerosis

and Pigmentous
Retinitis are not recognized indications
for Hyperbaric Therapy at the moment,
but various research protocols are cur-
rently underway.

SAFETY REGULATIONS FOR THE
DESIGN AND USE OF MEDICAL
HYPERBARIC CHAMBERS AND OF
MEDICAL EQUIPMENT FOR HYPER-
BARIC USE

I.

Minimal }’rerequisites for the design
of medical hyperbaric chambers and
for medical equipment aimed at the
emegency or intensive treatment of
a patient under hyperbaric condi-

tions.

@ Conscience troubles, respiratory insuffi-

ciency, hemodynamic instability should
not constitute an abstacle to the admin-
istration of Hyperbaric Oxygen Ther-
apy (Type 1 recommendation).

® Accepting a patient for hyperbarc treat-

ment, in a situation requiring emer-
gency or intensive care treatment,
requires that the following is assured,
even under hyperbaric conditions:
administration of parenteral pefusion
treatment, hemodynamic monitoring
and treatment, respiratory monitoring,
possibility to assure adequate ventila-
tion to respiratory compromised patients,
hyperbaric oxygen effects monitoring,
with special regard to transcutaneous
oxygen pressure monitoring (Type 1

recommendation) .

®In order to minimize the risk of fire, no

medical equipment and instrumentation
should be used in a hyperbaric chamber

unless:
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@it has specifically been designed for
this use and its safety has been ade-
quately controlled

@it has been specifically modified for
use under hyperbaric conditions and
its safety has been adequately controlled

®the equipment and instrumentation
not specifically adapted for hyperbar-
ic use is kept outside the hyperbaric
chamber and only parts of the equip-
ment, such as electrodes and probes,
are used inside, with appropriate and
safety-controlled trans-hull penetra-
tions to assure electrical connection.

(Type 1 recommendation).

® Mechanical Ventilation under hyperbar-

ic conditions requires special adapta-
tions. No specific ventilator which can
assure all the possibly required ventilatory
modes and can be considered ideal for
hyperbaric use presently exists.

II. Minimal Prerequisites for the design

of medical hyperbaric chambers and
for medical equipment for the treat-
ment of chronic patients under

hyperbaric conditions.

® A minimal monitoring capability, ade-

quate for the conditions of any given
patient, is necessary for the administra-
tion of Hyperbaric Oxygen Therapy to
chronic patients. In particular it is
strongly recommended that the princi-
pal hemodynamic parameters are non-
invasively monitored (Type 1 recom-
mendation).

® Transcutaneous Oxygen Pressure monitoring,

intratissutal Oxygen Pressure monitor-
ing, Laser Doppler flow monitoring are
presentlt considered as the most valid
monitoring instruments to evalate the
efficacy of hyperbaric oxygen therapy
(Type 2 recommendation).

II. Use of Oxygen-pressurized hyper-

baric chambers
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® Their use is possible, but only if very
stringent safety measures are adopted
(Type 1 recommendation).

IV. Safety Recommendations to be fore-
seen at European Union level

® Hyperbaric Chambers are considered as

type II b instruments and are subject to
directive 93.42CE of 14 June 1993
regarding medical instrumentation (Type 1
recommendation).

V. Safety Regulations must be respect-
ed upon designing and using hyper-
baric chambers and all medical
instrumentation used in hyperbaric
chambers.

® Fire is the principal danger in hyperbar-

ic conditions. Every preventive measure

must be taken to avoid the risk:

® the chamber must be built with non-
burning materials

®any greasy or oily materials must be
avoided inside the chamber

®the concentration of oxygen in the
chamber must be kept at normal
levels (outboard dumping systems,
forced ventilation, etc..) (Type 1 rec-
ommendation).

® Maximized fire prevention must be

adapted to any given case and hyper-
baric installation, as no universally
valid system exists at the moment.

TRAINING AND EDUCATION POLJCIES
FOR PERSONNEL EMPLOYED IN
CLINICAL HYPERBARIC MEDICINE

® The identity of the physical and physiologi-
cal phenomena involved in both diving and
hyperbaric medicine allows us to strongly
recommend that a common trainig curricu-
lum is designed for medical personnel
involved in diving as well as in hyperbaric
medicine. In this regard the European Com-
mittee for Hyperbaric Medicine and the
Medical Sub-Committee of the European
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Diving Technology Committee are invited
to cooperate (Type 1 recommendation).

® The respect of the European standards con-
cerning the initial Training and the Continu-
ing Education of personnel, contained in the
attached document, is strongly recommend-
ed (Type 1 recommendation).

@ The initial Training should be planned in a
modular fashion. Initial training of medical
doctors should last not less than 200 hours.
Certain teaching modules shoul be the same
for diving medicine and hyperbaric medi-
cine students. The first commn module con-
cerns safety. Other optional modules should
be added as a function of the specific orien-
tation of the course towards diving or
hyperbaric medicine. Hyperbaric Medicine
candidates may come from different medi-
cal specialities, but should undergo a testing
stage in hyperbaric medicine before starting
the official training. The preparation and
discussion of a thesis or paper in hyperbaric
medicine is a necessary prerequisite for the
completion of the training. The final
diploma must be released by a University
(Type 1 recommendation).

® The Medical Director of a Hyperbaric Med-
icine Facility, being responsible for all the
activities performed in the Center, should
have adequate training in both hyperbaric
medicine and enterprise management.

oIt is strongly recommended that the Eur-
opean Committee for Hyperbaric Medicine
and the Medical Sub-Committee of the Eur-
opean Diving Technology Committee close-
ly cooperate with the goal to constitute a
european authority to control and validate
training in diving and hyperbaric medicine
(Type 1 recommendation).

® There should be at least on Training Center
for each european linguistic area (Type 1
recommendation).

® The possibility to create a European Bar-
omedical Institute should be considered.
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WHICH RESEARCH TO EXPECT AND
PLAN FOR THE FUTURE?

eIt is strongly recommended that quality
reseach protocols are put in place to assure
and reinforce the credibility of hyperbaric
ohygen therapy (Type 1 recommendation).

oIt is strongly recommended that doctors
operating in hyperbaric centers are trained
to basic and clinical research methods
(Type 1 recommendation).

oIt is strongly recommended that hyperbaric
facilities and specialists associate into
multidisciplinary teams (Type 1 recommen-
dation).

@1t is strongly recommended that information
and personnel exchange policies between
Hyperbaric Facilities are implemented
(Type 1 recommendation).

oIt is strongly recommended that a network
of multicentric clinical research is im-
plemented (Type 1 recommendation).

o1t is strongly recommended that a structure
for coordination and information is created
(Type 1 recommendation).

eIt is strongly recommended that reference
centers as well as a European Ethical and
Research Commission are constituted,
within the European Committee for Hyper-
baric Medicine (Type 1 recommendation).
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