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Topical hyperbaric oxygen

and low eneryy laser for the treatment of dlabetic foot uicers

Reocived: 3 Janury 1997

Abstract Fifty patients with chroalc disbetic fool ulcen
in whom conventional therapy had failed were treated
with topical hyperbaric oxygen slone (15 petientr) or Ia
combination with u low energy faser (15 patienn). Eleven
of thess patients were treatad on an ambulstory basis with
topical hyperbaric oxygen. The mean time the ulcer way
present before thorapy was ¥ & 6.6 months. The mean
nuimber of oeatments was 23 3 |3, and the mean duration
of therzpy was 3 & 1.8 months. Forty-the of the 50 pa-
tienis were cured. No sdverse niactions were noted. Our
impression is that topical hyperbatic oxygen alone or in
combination with a low power laser are valuable adju-
vants 1o conventional therapy for diabatic foot ulcers.

infroduclion

Sysemic hyperbaric oxygen therpy has proved » be of-
fuﬂvemlheuumtofmdmuwm.dwm-
prsasion sicknead, umhbn;lm.m and evers
carbon momoxide poisoning OXYygon is also
Mloupndnndhunw,mhrd«mﬂ
myonecrosis and for compromised skin grafts and flaps.
The rols of systeroic hyperbaric oxygen in the trear-
ot of problematic wounds, especially disbetic foot ul-
_ceys, is less scientifically establishod, but ruany physicians
?gﬂmﬂwmuuumﬁm
" Whether topical hyperbaric oxygen bas a role in the
“tredtinent of log uicers remalne controvensial. Fisher (3]
IMRIVMIGII {91 have reported favoruble rosults using
topical treatmeant. Leslie o al. [6] in & prospoctive con-
trolled shidy repormad a lack of efficicy of topical hyper-
huwoxypntbmpy. :
+ -More. than threc decades ago, the technology of the low
Whuwumuxdmbcﬁuwwtm.bmn
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has not received enough atiention. A Jow energy laser has
a biostimularing effect on cell mitosis {7], kerutinocye
motility and proliferation |2), and cytokine production
[4). Animal experimental stodiex showed sn enhancing
effoct on wound healing { {1. Clinics! studles with helium
naon, (Ne-Ne) a3y & source of the boer energy showed s
beneficial effect on wound healing {3, 81,

In this swdy we usod topical hyperbaric oxyges slone
or combined with & low enecgy laser for the (reatment of
pathents with chronic disbetic foot ulcers in whom con-
ventionsl therapy with antibiotics, debridement, and
weight reduction had failea.

Putionts and methode

Betwesn May 1993 and May 1996, 30 paticnis with chronl dla-
betic (oot ulots were tresod in our unle. The patiests’ chamdieris-
tics e teproduced in Table 1. Thive wore 28 men amd 22 women.

Table | Chancieristios of patients and effects of mestment R &-
wbtic focet uhoer .

Patizms & wun,
12 women
Ago (years) mesn Wil

Range ls-a3
Diabeigs:

Typa | 14

Type 2 36
Dursiion of uloor before beginning of remiment 926h

(months)

Ruign N
Number of trearoaniz Bald
. Ragge 7-70
Duratipn of trestnasnt {mootha) 3l

Range 1-8
. Treabment resulis

, Complsis recovery 43
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T roas age wes 393 11 yean { JR-UK), The mean time the
“oury ‘wese prunsnt bafore the the bogan wes § & 6.5 months

1;-52-70“}.

- Al pathants wess referrod o our unit after convontional therpy
wilh & axiblotics, sedwidemment, and weight reduction for at
it T mouths had failed to cure their ulcers. ALY patisers wider-
‘alry. ke blood presaure was mesiured, ind the milo (R) of

]
ucatem wad admialistered
‘thmﬂdﬁxydh microonganiam.

Tie hy) chamber corwistad of » o leews
% ‘mmﬂwmmwm'm«
¥ wes puwped into the bag Buough & mguler car wheel valve.

-Xim-opio ead of s dag was sealed Dy an siasic bardage (o e
iaqabove tha kree (Pig. 1). Oxypen was allowed 1o lenk stound tho

it (2) Bmrepy and 2 monthe
i (D) .
Mgy Disbetic foot wicer be-
“fom-Ca) theasgy and 7 Toonthn
sy (b}

157

b c. and the preskan: is the chamber wua kegt (0 between 20
and ) melly (1 .02=1.07 aing above iimusphotic pnssuar .

Fur mmbwiminty ireativicnt. o i gulw axy guen convemminr {ued
(oc palignts wht) suffer from prrimooyy dixtrders) wis b asan
VEYPON HWTE (OXypen cuncunfrution Y68 ),

Low eneigy luser

Fur the fow energy laser ws wwd Uniluser Soan 60 tEletronks,
Puguny, Ttaly). The unii had an summuic wanncr wd provitked
(w0 tources of el He-Ne wuvelmpih ALK mm ond wfreced
lasee wovcicagth 904 mon. The power of the Ple-Ng was S W ad
thal of the infrared laser B W. In esch tieztinont 4 Jaemd win ime
dived 1o 1he surfeoe of the ulcer,

Each Lremment consistod of 2.5 hof oxygen application und 20
min o/ voncomitwat infrared und He Ne irradislion. These e
mants were ghven 1-3 Umek a wevk, Amtbutatory hypurburic ory-
mnnpy wai given 2=) h duily wntil o complete core wun cf.

The study was by the Hulsinkt Commitiee of the Ka
p}mdm try the Helvinki Commines of the larwad Mimiury
o Y

Fifieon patients were treaed with opical hyperbanic oxy-
foo alone. There was no significant clinicul difference be-
tween them and those who were irtated with » combina-
tion of hyperbaric oxygen and laser. In fact, the decision
for sresmnent with hyperbaric oxygen akonc was baved on
logistic considertions. Eleven of these patients were
tresied on an ambulstory basis because of Iack of space in
oar unit, and the rest had difficultiex i mobitization: sta-
s posi-corcbrovascular secidem and hemiplogia, and af-
ter amputation of one limb. All 13 wore cured.
Thirty-five patents were treated with » combination of
hyperbaric axygen snd » nw power lpser. The masa num-
ber of reatioenis was 25 £ 13 (renge 7-10), and the mesn
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time wtil complete healing was 3.1 £ 1.8 months. Figures
2 and ) show diabetic foot ulcers before and after treal-
ment.

Aroong the 50 pailenty with a digbetic foot uker, 43
wmcurulmd?mt.mmmmwhmtlumm
failod and a limb or Mnger had to be amputated had severe
peripheral vascular disexse, ankle pressure below 100
mmHg, and R < 0.4. No recurrence of uloers was noted
during the follow-up of ! yesr

In the group of patients with concomitant laser iradia-
tion, pain reduction and decresse of leg sderna appesred
faster than in those who did nol recaive leser thorapy.

There were no advense reactions dwing and afwer the
thevapy either in the hyperbaric oxygen group or in twe
combination terapy group.

Diecusaisn

In this smdy two modahties (topical hyperbaric oxygen
combined with low power Jasor, or topical byperbaric
orygen slone) ware usad Lo rest patients with chronic di-
sbetic foot ulcers who had not reaponded 10 conveational

The rationale of troating dibetic foot ulcer with hyper-

baric cxygen was to use the lethal effact of the oxygen on -

the snscrobic becieria which are part of the flors of dis-
bexic foot uloers, and & sxpectad, the foul odor of anaer-
obic bacteria disappeared aficx o few treatments. Never-
theless, hypectaric axygen has move effect than jmt being
satiscptic. Jt is known that hyperbaric oaygen stimulates
fibroblast growth, increasss collagen formation, promiotes
mpid growth of capiilacies, mdmomhulh‘mpwb-
lomatic wounds, and through these offocts stimuluas

wound hesling.

In maoss of the patients who recaived combined trest
ment, some effects could be attributad to the laser alope:
the skin around the ulcer which was iradiased changed in
<olour to pink, probably due to the vasodilatation in the ir-
radiated skin. Bdema aad pein ceased more rapidly in pa-
tients treated with laser compared 10 those who bad hy-
porberic onygen alone, sven though the time antil com-
Plato cure waa not different in the two groupe. This fact
mught be attributed to differcnces in size, the chronicity of
the uicem, and the varistion in the circulstion to the logs.

Bvaa though this sudy is not contrulled. it soems that
the combination of & low power laser anu topical hyper.
baric oxygen have additive effects compared with con-
ventional methods. This saggestion is compatible with an
oservatimn in four patients who doveloped an acute new
ulcer whike on hyperbariv oxygen therapy, in whom im.
mediste Jaser application cured their lesions very quickly.

The use of polysthylene baga as 1the hyperbaric cham.
ber has several advantages: they arc chesp. disponabie,
wd do adt require sterilization. They are flexible and en-
ablod us to troat 24 putients aitting on chairs in one room
and ambulatory patienis.

No sdverse reactioms o the oxygen or to the lusers
ware rigticed during the study.

In conclusion, tapical hyperbaric caygen combined
with » low power laser or topical hyperbaric oxygen alone
are atoective modaiities which should be considered in
the treaument of chronic disbetic fout ulcers.
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