International Journal of Caring Sciences January-April 2019 Volume 12 | Issue 1| Page567

Special Article

Hyperbaric Oxygen Therapy: Indications, Benefits and Nursing M anagement

Yisak Alemayehu, RN, BSc M Sc Candidate
Tehran University of Medical Sciences-International Campus
Mekelle University College of health sciences; Ayder comprehensive specialized Hospital

Frank Kiwanuka, MSc Candidate
Tehran University of Medical Sciences-International Campus, Tehran, Iran

Maryam Muhamaddi, BSc, M Sc Candidate

Tehran University of Medical Sciences-International Campus, Tehran, Iran

M esomeeh I manipour, PhD
Department of Critical Care Nursing and Management, Tehran University of Medical Sciences-School of
Nursing, Tehran, Iran

Sanaz Akhavan Rad, BSc M Sc

Alameh Ghazivin University, Iran

Correspondence: Frank Kiwanuka, MSc  Candidate, Tehran University of Medical Sciences-
International Campus, Tehran, Iran E-mail: f.kiwanukal@gmail.com

Abstract

Background: Hyperbaric Oxygen Therapy (HBOT) is one of the ambeal therapeutic modalities for wound
management. It has the specific potential to amakotissue hypoxia, diminish pathologic inflamroati and
alleviates wound ischemia.

Objectives: To review the evidence concerning indications diiéhand nursing elements associated with theotise
HBOT.

Findings: HBOT has various indications which include: air gas embolism, carbon monoxide poisoning,
clostridial myositis, andmyonecrosis, crush injariccompartment syndrome and other traumatic iscemi
decompression sickness, arterial and venous legerifiies, severe anemia, intracranial abscessesotizéng
infections, osteomyelitis, radiation injury, ostaedionecrosis, compromised grafts and flaps; adutental burn
injury and idiopathic sudden sensorineural heatiwgs. HBOT is promising for conditions which haveeh
highlighted to have few successful alternative ttrests, and for which morbidity and mortality cdated to
treatment failure are significant such as more aded Wagner Grades 3 and 4 Diabetic Foot Ulcers.

Nursing elements: the nursing care plan for a patient and family ugdeg HBOT includes education, preparation
of a patient for an HBOT session, evaluation of meevolution, follow-up care and management of eapant
feelings associated with HBOT.

Key words: Hyperbaric Oxygen Therapy: Indications, Benefitgunds, Nursing

Introduction at a pressure >1 atmosphere absolute (ATA)

. . (L evett, Bennett, & Millar, 2015; UHMS, 2019).
The Undersea and Hyperbaric Medical SOCIejS-(yBOT is administered in two ways; 1) in a multi-

(UHMS) defines Hyperbaric Oxygen therap

(HBOT) as an intervention that involves the e BP0 ST B IO 08 9% oxygen
intermittent exposure of the body to 100% oxygeH P 0 Oxyg
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through a gas mask; 2) through a mono-pladéBOT is potentially a significant treatment in the
chamber where a single patient is totallpacute phase of severe Traumatic Brain Injury (TBI)
surrounded by pressurized oxygen. (Daly et al., 2018). (vIpecompression sickness.vi)
Arterial and venous Insufficiencies for example

HBOT is one of the advanced therapeu“@entral retinal artery occlusions and selected

interventions for wounds and it has a specifi roblem wounds including Diabetic Foot Ulcers
ability to ameliorate tissue hypoxia, diminish? 9

pathologic inflammation, and alleviates woun zlrjgf?gia(lniqricr?g\?z(r:\zlr?r alrr]r?ulj?ac':s)??ﬁ dH?OOn-]rot:ﬁ
ischemia(Fife, Eckert, & Carter, 2016). HBOT is tal wound Eealin a?non P atients Witﬁ Wa ne?r
treatment designed to increase oxygen supply 9 gp 9

wounds that are not responding to other treatmen erf?;j;org tgn?norngo':ﬁansz\é)erga EF(;:Str:;;?rﬁgnta;Z
In addition, it involves people breathing purer y y

. . . . Wwell as those that have immediately undergone
oxygen in a specially designed compressio . :
ch)ell?nber (Krankel? Benr)(ett, RogeckI-Wiedn?ann, éurglcal debridement (Huang et al., 2015).Indeed, a

Debus, 2004).The biochemical mechanism c;]andomized double blind study showed that HBOT

HBOT has been clearly explained over the pagnay improve refractory healing in venous leg
}cers and returning non-healing ulcers to a hgalin

two decades. It involves controlled creation of - . ;
reactive oxygen and nitrogen species. In so doint ajet_:t(?ry (Th|stlethwa|te_et al., 2018). \‘E()zvqe
emia; (vi) Intracranial abscesses.  (viii)

there is potentiation and increased levels of gno ecrotizing infections; HBOT is an adjunctive

factors and activation of various growth factO{ : .
o . ... treatment modality for treatment of children and
receptors. This is partly attributed to mobilizatio adults  with nec>r/0tizing fasciiis. Conversely

of the bone-marrow-derived progenitor cells I .
atrea “megrn functon,  synhesis o el Bernet and ilars (2019) systematc rat
hemoxygenase-1, heat shock proteins, hypoxig: P

inducible factor-1 and chemokine monocytes SucFmiaIS highlighted tgat rer:evant cIinicaIb evidtlence
. . i Supporting its used in this patient subpopulation
a mechanism induced by HBOT helps to resolveaS lacking (Levett et al., 2015). (ix) HBOT has

the pathologic inflammation and ischemia at the/ 0\ ) . . o
wound site (Fife et al., 2016). Although studie%‘lsf been indicated in patients witlsteomyelitis
highlights indications of HBOT are numerous,re ractory).
evidence on the nursing management associafgdl Delayed radiation injury (soft tissue and bony
with HBOT is scanty. We will review data onnecrosis) such as radiation-induced gastrointdstina
indications of HBOT, evidence on its benefits anthjury (Creutzberg, 2016; Glover et al.,, 2016;
propose a new paradigm for the appropriatdampson, Holm, & Feldmeier, 2016). In addition,
nursing management of a patient receiving HBOTHBOT has also been used for management of
INDICATIONS OF HBOT Osteoradionecr_osis of the Jaw (ORN). prever,
controversy exists on the use of HBOT in such
The Hyperbaric Oxygen Therapy Committee hasasesThere was no consistent evidence in support
recommended fourteen indications for whigh of HBO for either the prevention or management
vitro and in vivo pre-clinical research finding in of ORN (Sultan et al., 2017)Furthermore, a
addition to profound clinical experience have beemandomized double-blind, sham-controlled phase 3
convincing (UHMS, 2018). These are as followstrial showed that HBOT showed no evidence that
(i) Air or gas embolism; where available patients with radiation-induced chronic
hyperbaric oxygen therapy is an effective approagastrointestinal symptoms (Glover et al.,
to management of air embolism (Brodbeck2016)benefit from HBOT despite evidence shown
Bothma, & Pease, 2018). (ifarbon monoxide in non-randomized studies. (xiompromised
poisoning or Carbon monoxide poisoninggrafts and flaps, HBOT is one of the current
complicated by cyanide poisoning. ilostridial management options to salvage ischemic or
myositis and myonecrosis (gas gangrene). (iv) necrotizing breast Skin Flap (SF) and Nipple
Crush injuries, compartment syndrome and other  Areolar Complex (NAC) after Nipple-Sparing
traumatic ischemias: The Hyperbaric Oxygen Mastectomy (NSM). However, current evidence
Brain Injury Treatment (HOBIT) trail showed thathas shown thatBOT does not appear to prevent
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the progression of NAC or SF ischemia to necrosin acute air embolism and decompression illnesses
as compared to patients not receiving HBOTFife et al., 2016).
following NSM (Sosin et al., 2018)xii) Acute
thermal burn injury. (xii) ldiopathic sudden HEOT NURSING MANAGEMENT
sensorineural hearing loss; HBOT is an emerging The Nursing management plan of a patient
therapy for sensorineural hearing loss(Marshafidmitted to the hyperbaric chamber involves
University, Crigger, & Wilson, 2016). various steps, these include: preparation of the
session (both patient and equipment), intra-session
BENEFITS OF HBOT monitoring, and evaluation of evolution of the
HBOT is an advanced therapeutic modality fowound (“La revue de l'infirmiére, 2019.). While
conditions which have been highlighted to havpreparing a patient for the HBOT Session, the
few successful alternative treatments, and fawrse is responsible for educating the patient and
which morbidity and mortality correlated tofamily on HBOT. This reduces the overall anxiety
treatment failure are significant (Barilaro et al.for the patient’s experience. The patient and famil
2017; Fife et al., 2016). It is an advanceéducation should also include indications and
management modality that has been shown to bgplanation on the duration of the session.
effective in management of more advanced . . o .
Wagner Grades 3 and 4 DFUs that are refractory?”or to the session, it is also important to asses

. Y & claustrophobia and other discomforts of being
conventional wound management across varlocg

. ) Ut in a closed chamber. HBOT involves closing a
studies(Ennis, Huang, & Gordon, 2.018).‘ U.?e erson in a closed chamber, undoubtedly,
HBOT has been shown to result in significan

reduction in major amputations (Eggleton, Bishoqjlﬁns;rr;?hog('ﬁg)w'” be a concern (Caregiver
& Smerdon, 2015). Y, :

Furthermore, patients with fibromyalgia, HBOTSpecmc Nursing assessment of a patient includes

decreases brain activity in the posterior cortect arf ssessment for any medical device attached or

rises it in the frontal, cingulate, medial tempora planted on the patient's body, medication
L 9 T bor istory and other materials that the patient might
and cerebellar cortices, hence, leading to beladEfICb

changes in brain areas that are known to functi e wearing. Due to the nature of the hyperbaric
9 ” X . .%rplvironment, certain materials are not allowed
abnormally. In addition, the amelioration of pain

induced by HBOT significantly decreases thlnside the hyperbaric chamber. These include: all

. . o ammable materials, matches and lighters, battery
consumption of pain-relieving drugs and also habs

anti-inflammatory and oxygenatory effects fol perated materials and electronics (I_3arc_)MedicaI
Canada, 2019). Noteworthy, both nicotine and

Fggreilnz;rso ;’;";T gél??e)try or secondary Vascu“t'%affe?ne contgining products such as tot_)acco_,
" ' caffeine containing beverages should be avoided if

Various studies have also indicated that HBOT {@ossible. These constrict blood vessels thus

effective in treatment of chronic wounds that areeducing the effectiveness of HBOT (Neura

refractory to other treatment mechanisms(Andradeerformance Brain Center, 2019).

& Santos, 2016). HBOT is effective in destructio

. . . . X n addition, the nurses should educate the patient
of microorganisms, thus improving the function o

leukocvtes and macrophages. improves oxvadD USE of products that may produce harmful
y phages, P yg‘%pors in the chamber such as body oils, perfumes,

supply to wounds which facilitates the healln(~i’otions, nail polish and deodorants. Other material

Process. In_ addition, it. significantly reduced th?hat should be avoided during an HBOT session
risk of major amputation (Andrade & Santoslnclude hearing aids, metal framed eyeglasses,

écc))%:?létonégiozlarl(laa_tlt_eglgﬂfét—CL,Jwécr)\?)ilrrggsllé) Plgnelt:ontact lenses, jewelry, watches, dentures and
' ' other devices. These should be left home or kept in

Where evidence existsHBOT has also beenthe patients locker prior to the HBOT session

highlighted to improve the effectiveness ofBaroMedical Canada, 2019).

antibiotics which fosters wound healing (Levett eb

al., 2015)HBOT has also exhibited more efficacymther nursing concerns include follow-up care and

onitoring for adverse effects of HBOT. Adverse
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effects of HBOT are infrequent however, it ha8aroMedical Canada. Preparation for hyperbaric
associated with fatigue following treatment, ©Oxygen therapy. Available from:
myopia, ear barotraumas, and oxygen toxicity http://baromedical.ca/preparation-for-therapy-
(Eggleton et al., 2015).There are minimal adult.php. Accessed on January 2nd 2019.
unpleasant feelings in the patient's ears caused BydPeck: ’S"l.BOt,hm"’l‘i P., & Peasrf' J. d(.2018)'_ Venog
the pressure in the chamber. Up to 10% of patients air emuoism. Utrasonographic - dlagnosis  an

. . . .~ treatment with hyperbaric oxygen theragBritish
receiving HBOT experience mild to moderate otic  j5,nal of Anaesthesia, 121(6), 1215-1217.

barotraumas (Fife et al., 2016). It is important focaregiver University. 8 Ways to Prepare for YoursEi
the nurse to explain to the patient that this is a Hyperbaric Oxygen Therapy Session. Available
temporary feeling and this could be minimized by from: https://www.rehabmart.com/post/8-ways-to-
manipulation of the pressure in the middle ear by prepare-for-your-first-hyperbaric-oxygen-therapy-
the patient through yawning and swallowing to session. Accessed on January 2nd 2019

equalize the pressure (Hyperbaric Oxygen Therafyeutzberg, C. L. (2016). Hyperbaric oxygen therapy
Denver, 2019). for radiation-induced injury: evidence is heedé&ae

Lancet Oncology, 17(2), 132-134.
Follow-up is need for patients undergoing HBOTDaly, S., Thorpe, M., Rockswold, S., Hubbard, M.,
This is attributed to the fact that it is not Bergman, T. Samadani, U., & Rockswold, G.
uncommon for patients to be exhausted after the (2018). Hyperbaric oxygen therapy in the treatment
first few appointments. Moreover, it follow-up is of acute severe traumatic brain injury: A systemati

; review.Journal of Neurotrauma, 35(4), 623—629.
also needed to assess evolution of the wound. Eggleton, P, Bishop, A., & Smerdon, G. (2015).¢Baf

Conclusions and efficacy of hyperbaric oxygen therapy in cheoni

. . s . wound management: current evidendghronic
Studies hlghllghtlng' indications and benefits of \yound Care Management and Research, 81.

HBOT already exist. HBOT has numerougnnis, w. J., Huang, E. T., & Gordon, H. (2018).
indications, it is also a uniquely beneficial |mpact of hyperbaric oxygen on more advanced
modality for conditions which have been wagner grades 3 and 4 diabetic foot ulcers: matchin
highlighted to have few successful alternative therapy to specific wound condition8dvances in
treatments, and for which morbidity and mortality Wound Care, 7(12), 397-407.

correlated to treatment failure are significanfrife, C. E., Eckert, K. A., & Carter, M. J. (2016)n
Studies reporting on nursing care of patients and UPdate on the appropriate role for hyperbaric
families receiving HBOT are scanty. Nevertheless, gxygeg. étr_ldm;?ons fgg 32wdelncef(|)z;sst|c16asnd
the infrastructure of the hyperbaric chambe{;I econstructive SUrgery, 138(3 Suppl), o

. . X over, M., Smerdon, G. R., Andreyev, H. J., Benton
environment and sessions requires a nursing g - g Bothma, P., Firth, O.,Yarnold, J. (2016).

management plan that involves preparation of the pyperbaric oxygen for patients with chronic bowel
session, intra-session monitoring, and evaluatfon 0 dysfunction after pelvic radiotherapy (HOT2): a

evolution of the wound. randomised, double-blind, sham-controlled phase 3
trial. The Lancet Oncology, 17(2), 224—-233.
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