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Abstract

(SamesC, Gorman DF, Sandiford P, Zhou L. Comparison of Australian and New Zealand referral rates for hyperbaric
oxygen in oro-facial osteoradionecrosis:evidence-based,funding constraint or clinician whim? Diving and Hyperbaric
Medicine. 2015 December;45(4):244-246.)

Aim: To compareAustralian and New Zealand (NZ) rates of referral to hyperbaric units for patients with, or at risk of
developing mandibular or maxillary osteoradionecrosis(ORN) due to a history of radiotherapy for oro-pharyngeal cancer.
Method: Relevantpatient treatment datafrom all hyperbaric units in Australia and NZ were collated and analysed.
Results: Therate of referral to hyperbaric units in Australia for treatmentor prophylaxis of patientswith, or atrisk of oro-
facial ORN, was 1.7 times the rate of referral in NZ. Within Australia, therewasagreaterthanthree-fold interstate variation.
Conclusion:Thereis asignificant referral rate difference both within Australia andbetweenAustralia andNZ for hyperbaric
oxygen therapy for oro-facial ORN. Possible reasonsfor this difference include accessto funding, logistical difficulties,

clinician preferencefor an alternative treatmentand clinician attitudes to hyperbaric oxygen.
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Introduction

There is good evidence that normal tissue is damaged by
radiotherapy, and that bone, especially the mandible, is
vulnerable to the developmentof osteoradionecrosis(ORN).!

This hasbeendescribed asadefect in wound healing andthe
risk is increasedby trauma or surgical procedures.?* Once
established, the requirement for both surgical debridement
andadjunctive hyperbaric oxygen (HBO) is uncertain. Some
of the uncertainty is likely attributable to asingle randomised
controlled trial (RCT) that showedthat, in moderate cases,
HBO alone conferred no benefit over surgery alone.®
However, this study assessedHBO asaprimary rather than
adjunctive treatment; by contrast, the generally advocated,
multidisciplinary Marx protocol is a combination of HBO

andthorough debridementof necrotic bone.? In this context
it is accepted that HBO does not obviate the need for
complete surgical debridement.”

In a systematic review of the use of HBO for delayed
radiation injuries, 14 published studies are cited, which
review the application of HBO to ORN of the mandible.®
Of these, one was asmall RCT (12 patients) and the others
were case series. Al but one showed an advantage using
HBO in treating existing ORN of various stages.In the study
that did not show an advantage,HBO wasonly given post-
operatively, thus supporting Marx’s general principle that
HBO is important prior to surgical wounding in irradiated
tissues.® In view of reported high successratesin advanced
casesof ORN using microvascular reconstruction without
HBO, the weight of evidence may be moving in favour of
limiting the useof HBO to moderateand mild cases.™

The reported incidence of ORN hasvaried over the decades
since Marx’s original study, probably due to improved
surgical and radiotherapy techniques such as intensity

modulated radiotherapy (IMRT). Two controlled studies
comparing ORN incidence post dental extraction reported
rates of 5% vs. 30% and 3% vs. 14% with or without

prophylactic HBO respectively.*'" Several studies have
shown that risk increaseswith radiation dosage,time since
radiation, trauma (such as dental extraction) and poor
oral hygiene. Spontaneous development of ORN occurs
in 5-15% with older technologies, and is aslow as 0—6%
using newer technologies.>'> These lower rates have
called into question the ongoing need for HBO, but they
do not take account of the additional impact of dental
extraction, and there are no published relevant controlled

trials. Comprehensive systematic reviews have concluded
that the evidenceis limited and conflicting, and although
HBO shows promise, better quality studies are needed.’s"”

The practice of performing a tooth extraction or other
surgery in an irradiated field without prescribing HBO is
not uncommon.A UK survey showedthat a third of dental
and maxillofacial clinicians neverprescribe HBO, andin a
more recentUS study comparing the attitudes of radiation
oncologists and hyperbaric physicians, of the 37% of
radiation oncologists and 18% of hyperbaric physicians who
do not recommendHBO for prophylaxis of ORN, 52% and
38% respectively cited ‘lack of evidence’ as the reason.™
Not surprisingly, a majority of both groups supported
further RCTs." In Denmark, most of the relevantreferring
clinicians consideredHBO helpful in ORN but felt that the
existing level of evidencewas a barrier to referral.°
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An informal review of casesreferredto aNew Zealand (NZ)
hyperbaric unit identified a significant number of patients
in whom surgery or tooth extraction was undertakenin
an irradiated field without referral for prophylactic HBO.
Clearly, it is possible that irradiated patients who are at
risk of developing mandibular or maxillary ORN, andwho
might benefit from HBO as an adjunct to any dental or
maxillofacial surgical procedure,may not receivesuchcare.

The aim of this study was to determine whether there is a
difference betweenthe ratesof referral in NZ and Australia,
and also between the Australian states. A significant
difference mayimply inappropriate underor over-treatment,
or preferencefor an alternative treatment for ORN.

Method

This study was approved by the Waitemata District Health

Board Human Ethics Committee (reference number
RM13034). Data collected from all Australian and NZ

hyperbaric units by the Hyperbaric Technicians and Nurses
Association between 01 July 2009 and 30 June 2014 were
reviewed, andthe figures relating specifically to mandibular
or maxillary ORN were collated and analysed. Population

estimatespublished on the websites of theAustralian Bureau
of Statistics and Statistics New Zealandwere usedto derive
referral numberspermillion of population from therelevant
catchment areas. Becausethe raw data setwas anonymised,

comprising only the numbersof patients treated at the units,

analysis of patient demographics was not possible.

The accuracy of the comparisonsbetweenAustralia andNZ
are basedon the assumption that the age/sexdistribution of
the Australian and NZ populations is similar. Comparison
between Australian states also depends on the assumption
that patients accessedHBO in their own catchment area,
apartfrom thosein the Australian Capital Territory (ACT)
who accessedHBO at New South Wales (NSW) units. The
95% confidence limits were calculated assuminga Poisson
distribution of HBO intervention counts and error-free
population estimates. The significance of the variations
in referral rates between Australian states and between
Australia and NZ was tested using the Poisson regression
model. Statistical analysis wasundertaken using SAS9.4.

Results

The meanrate of referral to hyperbaric units in Australia
for treatmentor prophylaxis of patients with, or at risk of
oro-facial ORN wassignificantly higherthantheratein New
Zealand(rateratio 1.7, 95% confidencelimits (CI): 1.4,2.0).
Therewasalso significant variation in referral ratesbetween
Australian states,with Victoria having a significantly lower
rate, and Tasmania a significantly higher rate than the rest
of Australia. Figure 1 shows the area-specific mean HBO
referral rateswith 95% Cls. In New Zealand, patients resident
in theWellington (Wtgn) catchmentarea(in the southof the
North Island) are referred to the Christchurch hyperbaric
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Figure 1
Mean numbers of patients with osteoradionecrosis of the jaw
treated with hyperbaric oxygen per million population 01
July 2009-30 June 2014 for each Australian state and the two
regions of New Zealand; bars represent95% confidence intervals
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unit (in the South Island) for proximity reasons,hence
the categories N.I.(-Wgtn) and S.I.(+Wgtn) in Figure 1.

Discussion

Lack of aspecific ICD-10 codefor oro-facial ORN madeit

impossible to estimate hospital-based incidence or treatment
rates in either Australia or New Zealand, but it seems
unlikely that thesewould vary sufficiently to account for

suchsignificantly different referral rateson purely clinical

grounds. The impact of logistical issues such as travel,

accommodationandthe significant time commitment cannot
be ignored, andit is likely that somepatients will decline
treatmentif they haveto be away from homefor six weeks.
Clinician preferencefor the recently introduced treatmentof

ORN with a combination of pentoxifylline, vitamin E and
clodronate (Pentoclo) over 1-2 years in someregions, but

not others, could contribute to regional variation. An audit
of treatment preferenceamongthe relevant clinicians would

help clarify this matter.

Other possible reasonsfor variation in referral rates are;
modeof radiation delivery (IMRT beingthe mostlikely, but
not invariable, and datanot available for this study), accessto
funding, andclinician attitudesto theuseof HBO for ORN.
In Australia, funding for HBO in oro-facial ORN is readily
available from three sourcesin all states,namely; statehealth
departments, Medicare and private health insurance. Thus,
the three-fold interstate referral variation is more likely

due to clinician experiencewith, or attitude to, HBO use
for ORN. There is no reasonto believe that the attitudes of
Australian or NZ clinicians are likely to differ from those
in the UK, USA or Denmark, previously mentioned. 820

In NZ, the only funding sourceuntil very recently hasbeen
via individual District Health Boards,andthis hascertainly
beenanimpediment to HBO accessfor some patients. The
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lower referral rate in NZ cannot, therefore, be attributed
solely toclinician attitude. With the recentadoptionof HBO
funding in NZ by theNational Health Board, funding barriers
to referral havebeenremoved, somore accuratecomparisons
with Australian referral ratesarelikely in the future.

Weacceptthat alimitation of thisaudit isdueto thedifficulty

in collecting accuratedatafrom all of the hyperbaric units.
In this regard, it was unfortunate that a number of small,
privately operatedhyperbaric units in New South\Walesand
Victoria declinedto participate in this study.Higher referral
numbersin NSW and Victoria would reducethe inter-state
variations in Australia, but they would increasethe variation
between Australia and NZ. We also accept that the above
datarefer to ‘treatment’ rates, but we havechosento usethis
asa surrogate for ‘referral’ rates, on the basisthat referral
for ORN is exceedinglyunlikely to resultin refusalto treat.

If clinician attitude is the reasonfor the apparentunder-useof
HBO in oro-facial ORN, this is understandableonthe basis
of conflicting reports and paucity of high-grade evidence.
Moreover, verification of HBO efficacy in ORN treatment
requires further high-quality research,andthis will in turn
dependon improvements in the ICD coding system so that
patients can be identified from clinical databases.
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