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Abstract

The speciality of hyperbaric nursing has evolvettsithe 1950s along with the practice of hyperbauecicine.
Nurses, qualified by education, experience, andegsional licensure, provide care for patientshia &ltered
environment of the hyperbaric chamber. The artsmience of nursing are uniquely combined in thitiregas
nurses not only deal with the technology of thedriaric chamber, the physiological monitoring afeldupport
equipment, but also with the art of psychologicatjapting the patient, and providing emotional suppnd
patient and family education. The role of the nirsexygen treatment: working at a hyperbaric oxygénic
offers the nurse a variety of satisfaction andlengles.
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1 Introduction

Hyperbaric oxygen therapy (HBOT) is defined as esyst treatment in which the entire

patient is placed inside a pressurized chamberbaeathes 100 % oxygen under a pressure
greater than 1 atmosphere (atm). It is used #t trertain diseases and conditions that may
improve when an increased partial pressure of axygeresent in perfused tissues.
The literature states that HBOT should not be dacgment for other standard successful
therapeutic measures. Depending on the resportbe afdividual patient and the severity of
the original problem, treatment may range from tbss: 1 week to several months' duration,
the average being 2 to 4 weeks. Hyperbaric oxyigerapy for more than 2 months is usually
not necessary.

Hyperbaric nursing is available for nurses who waikh patients requiring hyperbaric
oxygen therapy. This nursing role is beyond thditi@nal nursing role; it is often referred to
as baromedical nursing. Discussions will includerkirg with complex patients and the
multidisciplinary team, scope of practice, rolesd aextent of practice including patient
education, wound management including debridemeain management, and patient
counselling.

Hyperbaric nursing was defined by the BNA as “thegdosis and treatment of human
responses to actual or potential health problentkeraltered environment of the hyperbaric
chamber” [1]. This further expands the American $dsr Association’s definition of nursing
which is “the protection, promotion, and optimizatiof health and abilities, prevention of
illness and injury, alleviation of suffering thrdughe diagnosis and treatment of human
response, and advocacy in the care of individdatsilies, communities and populations [2].

The hyperbaric nurse has a multifunctional rolaat of clinician, educator, and researcher.
The goal of hyperbaric nursing is to provide satest-effective, quality patient care, according
to established standards [3].

Hyperbaric nursing had its origins in the 1950fs Furope. Nurses were called to support
treatment in multiplace chambers as the practiceypkrbaric medicine developed from the
treatment of divers to more traditional illnessed diseases afflicting patient populations. At
the beginning, nurses learnt their roles via onjtieetraining from experienced colleagues.
First in the 1960’s, in USA the formal training laete available and was soon an essential
prerequisite. This period coincided with the introtion of monoplace hyperbaric chambers.
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Hyperbaric nurses were skilled in other treatmeanbhes and experienced in critical care,
emergency room, and medical areas, which refletited nature of the early referable
indications. The additional cross-competency indnigaric oxygen therapy was developed.

The European Code of Good Practice (ECGP) for Hygrer Oxygen Therapy, as
an intended reference document for European casntdefines guidelines, regulations, and
standards in hyperbaric medicine and relates t@igric treatment as a procedure affecting
patients, staff and any third parties involvedha therapeutic process [4].

A hyperbaric centre must guarantee the best ugis efiluipment, and services. A hospital
hyperbaric centre must guarantee its assistanceofds a day, and must be able to offer
adequate treatment for all kinds of diseases, dictuthose requiring critical care inside the
chamber. Staff requirements affecting differenteypf facilities should comply with the
aforementioned conditions of availability and systef work. This work aims to review the
type of staff needed in the hyperbaric centre, @bing their behaviour and providing some
general rules to be applied in each situation, deipg on the conditions of each centre. In
order to develop its functions correctly, a hypeaentre needs different professional
gualifications. These ECGP document summarisesobsws: the medical director and
physicians/medical doctors, nurses, attendantgnloba operators, technicians, and others.
Characteristics, functions and background whichukhbe followed by the whole staff must
be defined and reviewed. In each category the iatlg items will be described in detail:
definition of functions, background, specific edumaal profile, academic requirements and
degrees, continuous education, and dedication.

Every HBOT staff member has his own, specific r®espiratory technicians trained in
HBO therapy or hyperbaric nurses operate the hygperishamber and supporting equipment,
monitor the patient during its use and are resbagor practical implementation of patient
care during hyperbaric treatment. Additionally flstairses are responsible for the patient both
before and after treatment. Nevertheless, eachra@hber should be also familiar with his
functions and responsibilities.

Similarly to other fields of medicine, nurses coatplmedical treatment and are responsible
for the practical implementation of patient treattngs, 9]. All hospital based hyperbaric
centres should have a permanent team of nurséspuaiitial or full-time dedication depending
on the needs of each centre. One or two peopleotajuarantee a 24-hour-a-day service,
because the long stays inside the multiplace chathbéthey must often pass, renders them
incapable of decompression in the following how@sndition to work in shifts would be
therefore necessary for the whole team of nurses.

For example, the ECGP document defines the aetsvihat hyperbaric nurses perform, that
are the usual functions of their profession, buhwbme differences due to the characteristics
of the hyperbaric treatment:

1) Nursing measures belonging to the common pathdagfithe hyperbaric therapeutics to

be applied to the patients in a self-standing cheamb

2) Nursing assistance of patients located inside ypetibaric chamber and taking special
care in the specific conditions of the hyperbarnginment.

3) Adaptation of conventional medical techniques gmetsic treatments of each illness to
the hyperbaric environment, so the other treatntéiatthe patient is habitually receiving
have not to be interrupted while in the chamber.

4) In some cases, operating the external controls ofoaoplace hyperbaric chamber
according to the compression and decompressiomisigseestablished.

Basic education and a nursing degree are requbaetial courses for hyperbaric nurses are

highly recommended but they will not be strictlguéed.

In order to obtain special competences, the hyperbarse must have the corresponding
degree of her profession. Specific education iticali care nursing will be very useful.
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Knowledge of other specialisation like angiologyumatology, and wound care will also be
suitable. Special courses on diving and hyperlraegdicine are essential. Necessary training
may be given in the same institution by the mediagctor.

Hyperbaric nurses should also receive a complemespecific education according to the
achieved professional level, in the following areas

1) General principles of decompression theory, diveahnique, and pneumatics.

2) Hyperbaric technique.

3) Safety and preventive measures.

4) Operation of monoplace hyperbaric chambers.

5) Intensive critical care of patients.

6) Other aspects inherent in both diving and hypecbadicine, concerning the nurse’s

profession.

As in all fields of health and medicine, hyperbaraoses must complete and continue their
education by theoretical self-training by readipga@alised texts, and attending specialised
courses and congresses. Their membership in sigecigirofessional societies at national or
international level like EBAss (European Baromeldissociation for nurses, operators and
technicians) or newly created would be suitableintésance of nurses’ skills and competences
by training and continuous education should be dwmied as a condition for compliance with
good practice regulations in medical treatment.

2 TheHyperbaric Nurse Clinician

Approach in the nursing process in hyperbaric ineat is similar to the approach in all
medical areas. Nursing process should be predissited in complete medical records. This
process is divided into five basic phases: assegsmérsing diagnosis, planning, intervention,
and evaluation. Planning of patient care that ifeed by assessment and nursing diagnosis
must reflect the standards of practice and caraechware established or identified by the
company as to be implemented in patient care. Tistaedards can be developed as
standardized plans of care or reflected within mady plans of care, utilized by the hospital.
To assist with developing of care plans, the nafi@mr international standards of nursing
practise and guidelines should be reviewed. Thaladla sources were elaborated by the
American Nurses Association, Baromedical Nurseogéission — BNA (Standards of Care for
Patient Receiving Hyperbaric Oxygen Therapy), BhitHyperbaric Association, European
Committee for Hyperbaric Medicine (ECHM) [5]. Thesdards of clinical nursing practice
should contain also criteria for evaluation of dgyadf nursing care.

Standards of care can be divided into several gha$enursing process. Within the
assessment, the nurse collects data about patibeBfth. The nurse uses appropriate
assessment techniques and systematically docurientontinuously collected data. During
nursing diagnosis, the nurse analyses the assessiaanin order to determine the nursing
diagnosis. The diagnosis is validated with the ntlier significant others, if necessary.
Diagnoses should be documented to facilitate therchenation of expected outcomes and care
plan. Expected outcomes are identified and indadided in the outcome identification
standard. The outcomes must be mutually formulatgd the patient and documented as
measurable goals. Planning standard describesdhegs for establishment of plan of care that
is agreed with patient, reflects to the currentsmg practice, documented, and provides for
continuity for care. In the implementation standatde nurse consistently and safely
implements the interventions identified in the plah care. The interventions must be
documented in the same manner like all previousdstal activities.

The professional standards include guidelines wuate the nursing performance. These
standards can be generally grouped in these salgéettivities: quality of care, performance
appraisal, education, collegiality, ethics, coopera research, and resource utilization.

16



Katarina Gerlichova et al. / University Review, V8] 2014, No. 1-2, p. 14 -20

Some example of the specifics of care for patieneiving hyperbaric oxygen therapy are
elaborated and implemented in the BNA guidelines6]5This document describes desired
outcomes and nursing interventions for differensmg diagnoses/problems. Table 1 represent
examples which are generic to all patients recgiiBO [6, 7].

Table 1 Care of the patient receiving hyperbaric oxygesrépy

l.
A. Nursing diagnosis/problem
Anxiety related to knowledge deficit of hyperbanixygen therapy and treatment procedures
Definition:
Anxiety is a practical risk with hyperbaric oxygeeatments. It can occur before, during or aftee th
treatment.
Identify signs and symptoms of anxiety
e Patient verbal admission of anxiety
e Clenching of fists
e  Flushed face
e Complaint of nausea or diarrhea
e Sudden complaint of pain or discomfort
* Feelings of being smothered or suffocated
* Urgency to empty bladder
« Defensive attitude
e Hyperventilation
e Profuse diaphoresis
* Flat Affect
e Tachycardia
* Restlessness
B. Desired Outcomes
Patient and /or family will state:
1. Rationale for hyperbaric oxygen therapy.
2. Goals of therapy.
3. Procedures involved with hyperbaric oxygen therapy.
4. Potential hazards of hyperbaric oxygen therapy.
Purpose:
Familiarize the patient with the procedure, potahbeneficial effects and safety precautions
relating to his/her treatments to ensure patiestisotional comfort.
C. Nursing Interventions
1. Asses a document patient and/or family’s understegnaf rationale for and goals of hyperbarig
oxygen therapy, and procedures involved with antdmqi@l hazards of hyperbaric oxygen
therapy.
2. ldentify barriers of learning
* Involve Interpreter if indicated,
»  Apply age-specific teaching,
» Consider cultural/religious factors,
» Assess readiness to learn.
3. Include information on the following when identifi@s a learning need:
» Purpose and expected outcomes of hyperbaric oxygeapy,
e Sequence of treatment procedures and what to eg@ectpressure, temperature, noisgs,
wound care),
e Oxygen delivery systems,
e Ear clearing techniques,
* Pulmonary barotraumas, and
* Prevention of oxygen toxicity.
Provide continued opportunities for discussion istruction.
Provide patient and/or family with information bhare on hyperbaric oxygen therapy.
Keep patient and/or family informed of all proceekir
Document patient/family instruction, using the aomftion of instruction form and the general
patient instruction form.

No ok
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Table 1 (Continued) Care of the patient receiving hyperbaric oxygesrdpy

A.

Nursing diagnosis/problem
Potential for injury related to transferring patiémout of chamber and within hyperbaric facility
Identification:
Equipment located in the hyperbaric facility shoaldy items necessary to provide patient care.
Excess items like personal belongings or other ca@iquipment unrelated to the function of HBO
treatment contribute to potential injury hazardsiaherefore should be removed.
All necessary equipment in the facility shouldbgaod working order at all times.
Only those personnel trained to operate the equiprskeould do so.
Desired Outcomes
Patient will not experience any injury.
Purpose:
The patient has the right to expect safe care dpfithroughout the admission
Nursing interventions
1. Itis the responsibility of all staff, lead by tBafely Director to inspect the facility and idewntif
equipment with the potential of causing harm tatiemt in any state.
2. Comply with the local Fall Risk Policy; assess giatis potential risk for fall and apply
precautions as appropriate.
3. All equipment with the potential for injury will bgecured to prevent harm.
4. Assist patient in and out of the chamber approgiyiat
* 1-2 person assist as necessary
e Use of gait belt, as necessary
» Use of foot stool and/ or lower gurney to load @iati
e Use of slide board, as necessary
e Use side rails on stretcher, as appropriate
5.  Communicate transfer plan with patient and stafbiwed prior to taking action.

Other nursing diagnosis/problems:

Potential for barotrauma to ears, sinuses, teath)ungs, or cerebral gas embolism
related to changes in atmospheric pressure ingiperbaric oxygen chamber
Potential for oxygen toxicity related to delivery 100% oxygen at an increased
atmospheric pressure.

Potential for inadequate therapeutic gas delivedgted to delivery system and
patient’s needs/limitations.

Anxiety and fear related to feeling of confinemanxiety associated with hyperbaric
oxygen chamber.

Pain related to associated medical problems.

Potential for ineffective individual coping relatéal stresses of illness and/or poor
psychosocial support systems.

Potential for dysrhythmia related to disease paiinl

Potential for fluid volume deficit related to delmgtion or fluid shifts.

Altered cerebral tissue perfusion related to:

» Carbon monoxide poisoning

» Decompression sickness

* Acute necrotizing infection

* Gas embolism

*  Other

Potential for alteration in comfort, fluid, and elyte balance related to nausea and
vomiting.

Altered health maintenance related to knowledgeitlédr:
* Management of chronic wound
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* Restrictions following decompressions sickness
e Symptoms to report after carbon monoxide poisoning

According to the European Code of Good PracticeHgperbaric Oxygen Therapy the
whole nursing process must be systematically antramously documented. The active role of
the nurse in each phase of this process is irrepltde. Nevertheless, the important role of nurse
is in developing, implementing, and improving oé tdocumentation system for hyperbaric
treatment. Nurses should be involved in procegsagaration and implementation of standard
operation procedures as well as in creation of tatep for records/documentation formats.

3 TheNurseas Educator

Facilitating the educational process of patientd &amilies is an accountability of the
hyperbaric nurse. Patient education helps maxitheantegration of the benefit therapy into
the total health care delivery system, and helgpsave cost-effectiveness, and maintain patient
safety and facilitate care. The principles of téagiearning are utilized as the nurse assesses
for readiness to learn, and adapts the teachingepsdfor the individual patient and family [3,
5].

4 TheNurse as Resear cher

Nurses are frequently involved in the area of madiesearch, in cooperation with the
hyperbaric physicians, administering HBO treatmexttsording to investigational protocols,
developing research protocol and their implemeomat@nd reporting and publishing results.
Nurses working in hyperbaric departments locatedaeddemic institutions will find
opportunities to be involved in research projetthea basic laboratory stage. Working in this
type of conditions requires the professional ntoséraw upon her scientific background and
experience [3,5,8].

5 TheNurseas Manager

The responsibility for management of resourcesénhtyperbaric department is often in the
realm of the hyperbaric nurse whose function is aga@ament position. Accountabilities may
include management of resources — staffing, suppliel services, and supervision of patient
care. Responsibilities may include coordinationcbhical and educational activities and
research within department. In the multiplace sgitthis may be a shared responsibility with
facilities manager [3,5].

6 Conclusion

Demand for hyperbaric nurses is growing as the murabhyperbaric facilities and the number
of patient receiving hyperbaric treatment has growWgperbaric nursing continues to be
responsive to the changing health care needs gfatients and the health environment. In the
beginning the 2 century, maintaining patient’s safety and quatifycare while ensuring
adequate reimbursement is challenging the hyperbarse.
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