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Abstract

Importance: Erectile dysfunction (ED) is a common sexual problem that impacts
family relationships and inversely associates with quality of life. Current medical treatment of ED
has a temporary effect. There is growing evidence that hyperbaric oxygen therapy (HBOT) can
improve neovascularization and erectile function. HBOT may be a viable treatment option for
patients with ED in Thailand.

Objective: To study the effects of HBOT on erectile function in Thai males.

Design, setting & patients: Twenty HBOT treated male patients at Somdech Phra
Pinklao hospital were recruited in a prospective non-randomized therapeutic study.

Main outcomes & measurements: Mean and SD of IIEF-5 score among pre-HBOT
and after every ten sessions of HBOT were compared.

Results: Sixteen patients underwent at least twenty sessions of HBOT. Mean IIEF-5
score of pre-HBOT, post-HBOT 10, post-HBOT 20 and post-HBOT 30 were 10.4 (£8.5), 12.0

(£7.6), 12.4 (£9.6) and 11.1 (£8.9) respectively at p-value 0.498.

Mean SD p-value
Pre-HBOT 10.4 8.5
Post-HBOT 10 12.0 7.6
Post-HBOT 20 12.4 9.6

Post-HBOT 30 11.1 8.9 0.498




Conclusions: There was improvement in erectile function in patients receiving HBOT
with statistical insignificance.
Keywords: hyperbaric oxygen therapy, hyperbaric oxygenation, erectile dysfunction,

penile erection.
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n1ddiounazsienisladrsesndounen 100% 1uszer q aeludesdSunseau

{ [ ' [ % o 4
Uii‘c’ﬂﬂ1ﬁﬁﬁui\1ﬂuﬂ’iiEﬂﬂ?ﬁiﬂﬂﬂ’ﬂizﬂ“ﬂiﬂ‘ﬂ%m W%’E) 1 Ui‘iﬂ1ﬂ1ﬁﬁllﬂuim (15)
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2.1. ﬂﬁ"lﬂﬂ1§!!5ﬁﬂ€f'ﬂlﬂﬂﬁﬁﬂ‘lﬂﬂ
. v . :
93AY1A (penis) Uszneuaie Corpus cavernosum 2 @94 4a¢ Corpus spongiosum 1
U A A4 4 LY . . =] .
ay Tﬂmuaw@m@g“lu Corpus cavernosum 1/52n9UA18 Sinusoid Azl Trabeculation network
A Y dy =3 I 1 dy A 1 3| 1 A o Y a
nunaieiseuudaiulsenon (Howoa I Corpus cavernosum Lﬂuﬁ’)uﬂﬂTiﬁ@ﬂﬂ‘b’Tmﬂﬂ
Y 2 o = a A = Y [ = A o A
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BDIABIA Iﬂﬂll 3 ﬂ‘i$‘]J'JLlﬂ'liUlﬂU,ﬂ ﬂiz'ﬂ’)uﬂ'ﬁw\lilﬂ']ﬁhlﬂalﬂﬂuﬂlf)ﬂlﬁf]ﬂﬁl']tj?iﬁ’f]ﬂlﬁ’f]ﬂllﬂﬂ
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ATTUIUMSAAEAIveInANieisounely Corpus cavernosum ¥ 1% sinusoid 781U Corpus
o v A v X o g9 X A ' g X
cavernosum"IIEHEJGI’JLLEIM“HZJ1‘5’03‘UmEJ@LL@QVI,@M1ﬂﬂlu1/1WGlWLuEJLfJ@LmuuaZLLGIN"Uu uae
ATLUIUNTAAMT 111a08NYBIUABART 1AENA INN1TAA Venous plexus 1A8 Tunica albuginea
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Psychogenic erection $1MedzAFYMLTzAMIINANDY ludunas uazriuszuulszam

5@]11&33@%!151@%%!1&‘]5&?71‘]]%1& Cavernous nerve ﬂi:@j’uiﬁ' Endothelial cells ¥4 Nitric oxide
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mel“\lﬂ@nﬂl@\‘]@\‘]ﬂﬂf']ﬂﬂTiJﬂiZU'JuﬂTi‘ﬂﬂﬁTJulﬂ‘U'N@lu ﬂ']!ﬂﬂfﬂ']ﬂﬂ'liﬂ'igﬁluiﬂﬂﬂ']ﬁﬁuWﬁﬂ
a o J o a <R
VILIUIDY 9 f]'JFJ'J%!WﬁGHTUIﬂElﬁi\‘] Gﬂﬂ'ﬂ Reflexive erection ﬁ']i]']ifwnGlﬁlﬂﬂﬂ']ill‘llﬂﬁn‘ll@ﬂ
] @ J ] o 1 @ <Y
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NaVUFeAI1 Nocturnal erection 992N 114529 REM sleep (25)

Flaccid: Lateral view Flaccld: Transverse view

Penile venules
(uncompressed)

Deep dorsal vein

Corpora cavernosa

Prepuce

Corpus spongiosum

Erect: Lateral view Erect: Transverse view
@ Cavernosal arteries dilate,
engorging corporal tissue
with blood

a

@ Engorging causes corporal lissue
to swell, erecting the penis

@ Engorged corporal tissue compresses penlle
veins and venules, maintaining erection
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#1301 https:/upload.wikimedia.org/wikipedia/commons/1/11/Figure 28 01 06.jpg 8149414

http://tmedweb.tulane.edu/pharmwiki/doku.php/rx_of erectile dysfunction
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2.2 AUHANMIAANIZHADUANITONINMIAUNA
ANTHEOUANTIDNINNIUNA (Erectile dysfunction) Ao N15N0IA%IA L1115
3 o A 2 oY o v A 3 A= ' v
udedavsonInMuLdIA ldeanedmsunnssumanaswiunianelv Taoaunauiald
I 1 [ 1 § a [}
i 2 nquing) Ao nquirtidymioinaninialy (Psychologic) 15y Tsnduad1wse lsansen
T oAA . Yy
HagnguALTYHIN1NENIN (Organic) (22) Iagd1rga1nTyriIn19n 18NN laun qAUNAIN
Y
I OREIGRE (Vasculogenic ED) mm@mﬂiiﬂmﬁzuuﬂizﬁm (Neurogenic ED) 1991052 UU
1 1 ] < o [
Uszamaiunananazszyvlszamaruiats wu Tsaviasa@eaauod Msuany ludunda
4 1 1 J
WaolduilszaIn Pudendal @11AINTLUVEDS U (Hormonal ED) 1¥UAIZ NI 03805 1UU
[ 4 4 a a a ]
NAIINIOTETDEATDS WY LazANUAAYNANIINEINIAYDIIA N 1Y T3n0anra TR
. . A YR ~
(Peyronie’s disease) lAgWLAUMAINHADAROA InLiDeNga
A o ' Y 3 A A o Y A 1
duvgainvasadeadiulldilu mannnasadeauasniildideanaes
o ! o <3 1
29A%IAAAAY LAzIAIINHavAdaad1Ni 1¥idea lvasena1n Corpus cavernosum 15371
a ~ A A dﬁl Y 1 = I v o w ) o <
Und minvaoadeauasdudeauass ldedruiisaneiulatsdnndmiumsudnive
[ g’./ 1 o a o =<3 1
pan¥Ia astiuauiglanh ldinanmsiauiems lvadeuvesiaoaineauaindinaaonis
<Y ] o 1 I
HUIAIVBIDINFIAMIFUA 1FU N1IZHABAIADAUAULTY (Atherosclerosis) AL HABAIADA
1AIYAAY (Arterial occlusive disease) inari1ldidon lnaiing Sinusoid ldrieeas danald
3 o T2 A A 9 U a 1 1
panmaudedl 18 ldeunvs e ldannuni1lngd (23) Taenu a1z o uaus TN AN
niaseides Taun Tsawmau (6,7) Tsnanuaulatings 8) Tsaralauaznasamen (9-11)
Tsadau (12) Tsaluiuluwdeage (13) uagmsguyws (9) Faeandoanumsanyilu
H 1 1 = 1Y o J o o a
Uszina lnefnunnendoudussonmmanaiianuduiusinulsaanuauladags
v A d‘ é qJ 1 U dy 1 Y a
Tsawmnu Tsaalonasnasaidon 1azmMsguyns (26) Ga1ladea19 9 ma1tidama vina

R g a A a [
Endothelial dysfunction Hudunenda33Ine1vesnegouaussanInnIaume (27,28)

2.3 MIIUINYNITHLDUANITTONMNWINAUNS

ANMEHIDUTUTTANMNMANAFINITDINIne Taems 1FuD VAU INNIATIIU

] [ 9
Taouuvuaoun1unienld Ao International index of erectile function (IIEF) &43f1a1unanua
15 90 gniimu1 1A Rosen azanz 1ul 1997 1azuUd0UD 1Y International index of erectile

9

function 5 (IIEF-5) %30 Sexual health inventory for men (SHIM) UAMDUNINUA 5 VO ANWAIU

=t 3}/ a I A Yo 1]
Tae Rosen tazanre 113l 1999 wuvaevauna 2 ¥iladluuvuaeuaiuin ldsumsesnsunas

v
v o

" v Y
I nusg1aniaueluaudsenalannine1ny Sexual medicine @150 1% lanan1ssziiu
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9 1
WUVFBUDIN [IEF UADIUNANUA 15 1913 1Wo1 T2l Sexual function Tuiwer
1 S o o 0o < J
¥18 5 A1 1A MILTIAIVDIDIAWIA (Erectile function, EF) 6 1914 mMsduiandulas
(Orgasmic function) 2 1010 AUADINITNIUNEA (Sexual desire) 2 1D anunanelalu
[ o 4 o
AMTTINATUWUT (Intercourse satisfaction) 2 19134 uazAI1ufane lalaes1y (Overall
o 1 < 1 o
satisfaction) 2 A0 uAazIRNAZIUUIAN 5 AZIUY AUTOUUITEAUANNTUUTIVDINIE
1 o 3 o {
ngouaNIIoNNMUNa lael9azuuunNmONAIUMTUIIAIVDIDIAFIANTAUUUTIY 30
I 1 1 a [ < 19 <
AzLUY oMU 5 naw Taun n@ (26-30 AZLLUN) sTaUan oY (22-25 AZLUN) S GINGL
=1 Q/ = (%
pathunare (17-21 azuuw) imuﬂwuﬂawmgumq (11-16 AZLUYN) LAZUASITETAVTUUII (6-
10 AZLUU)
1 I 1 1 KX A2 Y A 9
AIULVVFDUD N TIEF-5 1l uaiudgevoauudoun1n TIEF 3alvoan laairlu
Y
1 = 19 a < o
MIAoULVVA0UAN 1NN UMDINNINUA 5 99 UTZHUMTUTIRIVDIBIAWIA 4 U0 LA
= =} o Y4 9 Y Y 3’,
auNane lalun1smaauius 1 9o 1dazuuudoas 5 AZUUY AZUUUTINNIHNNA 25
AZUUU mmiﬂuﬁwzﬁ’ummgumwmmazwEi’e)uﬁmﬁamwvm!,Wﬁmuﬂzuuumﬂ
I 1 Y 1 a Y] <3 9 o
TSTSTE S TR REVSTATES nQu 1dun dna (22-25 AgUUN) TeaUanNUBY (17-21 ASUUU) 52D
3 9 = o = Y]
@ndesnlunale (12-16 AzLUY) szﬂuﬂmﬂmamgumq (8-11 AZLUN) UBZLAZTSAY
TUNTI (1-7 ASUUY)
o o o (= I 12
dwmsuluilszmelng §alugimsulavvuasvain NEF Wunwlng ualinng
I @ 1
wilanvveaevaiy HEF-5 1 umwilneg Tasuvvaevoiy MEF-5 1fUn ¥ 1N /I1UAIT

9 A A A 9 Y
ATIVTUANNYNADIUAS ANV UUTINDLIYUIDYLAT (31)

2.4 M3snaMzHdouanssamnmanaluifagiiu
mssnuInzndoudussonwmumalutlagiuldnsSaudiemsdiunms
auuFiamoaatlademeslumana lsaniug lunumsiulszniuenlungu PDES inhibitors
I o o st 4. Y v < nd ;. Y
AumssaeKan (1" line therapy) 1oNINUMITNITLAUIOI (2™ line therapy) HINNITINHI
o oy P ¥ A = a =
wanlldwa Taun msldewersraomdonnnizi Tagn1sine1MoAma (Intracavernous
injection) A1saealasinteanedaa1dy (Intraurethral suppository) 130015 19n52 0N
] [ g‘z o [ [ @ [ [
guame Famssneaasemalumssnymanuazmssnuszauses aanlugiluns

o Aq ¥ o ' o o A rd 4. ] o Y 1w
SN ldnatIngn aaumsInEIsEAUN 3 (3" line therapy) Wumssnwaemsiiaa lag
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worsah lugireniderinlunis e nanadiunssnnenlslunssn Tvimssnm
deewalli'ldwa viselinnunalndnianedinia (14)
1 1 I
fJﬂuﬂipJ PDES inhibitors 1@tn Sidenafil Tadalafil Verdenafil tag Avanafil 11]u
o A 9 [ 1 A Y [ Aa vy
g1ann 19 1unsSAYINIIZHgoUANTIDNNMIUNA 1109910 1iman1TsnINa Tae lideq
o = = Y A o ' ~ ' ¥
Miladsaurauazausunssvedlsn wathufeslaonalylisuuss Anudes'ldun 1aa
= =3 v 9 1 9y 1 . ] <] 1
Aspe Huaa Anayn vilhwas drauauyesnosd Uy (Dyspepsia) 0819 lsnarme1lungy
s Y v f
PDES inhibitors d2u lnajpongniduilszina 4-6 2T i lideenaunusvlsemueinou
= v o o = YN Y 1 A H] < )
MITnATuN LS Uz 30-60 119 taz e la launu 1 asenielu 24 ¥2Tue entdu Tadanafil

v
=4

A Aa o o 9 = v o o 2
TlﬂJﬂWﬂiflG]f'W]‘]Jﬁgll'lm 17.5 "lf’JIIN 'V]'lslﬁﬁ‘éiﬂf]ﬂiuﬂ’liﬂLWﬁﬁ'NWH‘ﬁiﬂﬂﬂJu

2.5 M3NVANIBOINBIIUNFIAUG (Hyperbaric oxygen therapy)
o o 9 a [ I Y a o A Y Y 1
msiafgeenFuLauguiuinamssianilanlngieuaazsienisle
Y a A I Y 1 o A A o
AWONTIUNOY 100% 1T Uszez 9 MeluriesdTuusIauyIseMANNLSIAUDTToIN A
WA 1 uIseAdNysal (15)
Y v
2.5.1 Tou9¥lumssauIN1A5UN158915UIN Undersea and Hyperbaric Medical Society
(UHMS) laun
A %) @ A . )
2.5.1.1 Tsanesoimarsenosmagaduranaidon (Air or gas embolism)
2.5.1.2 anziviasa@enauad 1uifieane (Arterial insufficiencies)
- TsArinoAdoAlaIve9991l52 A 1MA19AAY (Central retinal artery occlusion)
- FUATUNTHIOVDILHAY88N (Enhancement of healing in selected problem
wounds)
a (2] J J . . .
2.5.1.3 WHVINMBASVOULOUD 1% (Carbon monoxide poisoning)
9 9
2.5.1.4 MIAAIDIINFOAADEANIIAYY (Clostridial myonecrosis, gas gangrene)
2.5.1.5 M3gnogiImiisunnIed (Compromised grafts and flaps)
< ~ o
2.5.1.6 MIVIAVIINMITVVDA (Crush injuries and skeletal muscle-compartment
syndromes)
9
2.5.1.7 13A91nM3aANNARBINIANI® 15AHIMTIL (Decompression sickness)
<3 g 4 o
2.5.1.8 AMFVIARVVDUUBIHDIINAITRIBTIT (Delayed radiation injuries, soft tissue

and bony necrosis)
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25.1.9 Tsagadens 18undssamyitenedaufsundy (Idiopathic sudden
sensorineural hearing loss)

2.5.1.10 1sa Aluaueg (Intracranial abscess)

2.5.1.11 Lﬁ@ﬁﬂﬂlﬂumﬂﬁ]mmi am% ® (Necrotizing soft tissue infections)

2.5.1.12 ﬂﬁs@ﬂaﬂéag‘gaﬁ'aﬁé@d@mﬁﬂm (Refractory osteomyelitis)

2.5.1.13 7IFATUT (Severe anemia)

2.5.1.14 Lmallwll‘ﬂfl}(Thermal burns)

mathiadveonduusssugaiumssauInddmiuaizndouanssonw
mamea d9lumaszma 185 msAneisouaznaaea ¥ udnyaifunsinuonteied
(Off-label indication) (17-20)
2.5.2 WaT1aRBILATN1IZUNINFEUIINNTTNTARIBDONFIOULTIAUGY (32)

2.5.2.1 MIVIARVIINANNAY (Barotrauma) ﬁwﬂﬁ’ﬁaaﬁqﬂ Ao MItadUveaYy
FUNAINANUARY (Middle ear barotrauma) FaWU52 3181 2% ﬁmmig’mﬁiﬂamﬁﬁ)uﬁu%
udmnzg daulnainnuanuguusedt innuazannsomeldiosTaelidessne aunse
Hoari 1@ Tasmsaou Auto inflation techniques @IuMIVIAB VUL TNTI ly1iainauaL
(Sinus squeeze) ﬂ’ﬂwu“lumfﬁmsﬁﬂL%@ﬁﬁwuwmﬁum&%dmuu (Upper respiratory tract
infection) #3011 IsAaYASNIAUINYUUNW (Allergic rhinitis) 3IA20 1aZAIZYBALIATLIN
A214AY (Pulmonary barotrauma) ’e)1%Wu‘lﬁ’“lurj’ﬂaaﬁﬁﬂﬂgmqm%uﬂmaum&iw%ﬂg'u
melavazaanNuAULITEIMA

2.5.2.2 WHUDIDONTIIU (Oxygen toxicity) o1 iRz e d (Progressive

a [ 1 (XY 1 A 1 [} a J @ @
myopia) 1aena lInmsnage lunsiuulidauadoiningmannauda szaumeainaug
a A o 4 o [ Z’, 1 a a 1
Unamelunarlindleanindimssamnssganie aunivvesoonsauaoiloa (Pulmonary
.. =2 v < ) Y o A
oxygen toxicity) J01m15uauyou 190 nag loamelud wuldluaisemsinuniinig
v W a o I ] o ~ [ A
duATeeNTIUTEAUGUT WA HU A1319NITTNBIN 4 M1TNNMTTNYIN 7 1azA1319N5
$n11N 8 YBINBINNIGOEANTFOINTN (US Navy treatment table) ua liwnlugnldsumsiinia
] '
AWOONTIIULTIAUFITUAL 1 AT N 2 ATA WU 120 WIT W30 2.4 ATA W 90 WAl uaz 1l
wuns)aeunilasues Pulmonary gas efficiency Menain1stindieoondunsaugilo
1 Y o o w ?x’/ a Y . . 1
afFeunewisumsiiansluauilnduas Tlugile Adult respiratory distress syndrome @31
NyVeILeNFIUADTTUVUsT A MaIUNA1S (CNS oxygen toxicity) WU luvsizsumsiiiniaaie

a 1Y d' ] d‘ 9 =X a A 2 A L é v A
DINHIULIIAUGI DINITNNY LB ﬂ’duulﬁ UUIN Nlﬁﬂﬁﬂiﬁiut’i NI BN PPIDINITVNY
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wa

g1iAn13al 0.01-0.03% 1uﬂﬁﬂwﬂ’ﬂﬁaﬂ@aﬂ%mumqﬁuqq‘ﬁ 2-3 ATA a¥n liwuwanszny
ANAI (Residual effect) naNIananAsIMUIATIMIMennluvazdn'1&

2.5.2.3 AMIENdHINUAY (Claustrophobia) Wi ldszanas 2% vesdilae utiezlins
Snundreieaiuns s semageriiag1dnSiaznaonu (Multiplace chamber) 13181

amenaagen 9 ansnnligihesumsihiase 118

2.6 nalms3nEIveINDAAIBRaNTIOUNINUGY
msihiadiseendaunssaugaling lnuaneg 2 dszms fie nalnmsmiunssan
A @ A a X A o A )
ieanvuianeanisluideansoioweni 9 lulsanedein1Agadunasalaon (Air
Y
embolism) 1482 15A91NN15AAAIUNABINIANTO 15A1IHIIY (Decompression sickness) 1Az
A YR a A X A o ' ¥ 1 AA =
na lnmsmiunssaugesvoeondioulufeauaziiionon1a q voesumeludotddu q &
I Y 1 P [ o v Y a @ Y o w Y a
Wudireanlvgninsumsiniadigesndunsiaugs Tagnmslimsidadigeendion
v H v
useaugalivetinananuautazszoznan i la luuaazass msliunuazayldwad lu
. . A o Yya A A 9] ~ 9 ~ Aa
Biological response luvaiznilvmanyanesndgauiiosnga nsviielanlgesnsiauini
USIAUERBINY 1 ATA 11 1¥IAANT 519 Reactive oxygen species (ROS) 118 Reactive nitrogen
] Y v
species (RNS) 11131 330584117 a519 Growth factors 11ag Cytokines 714 9 5aud a1 1%

(% o

Y
msasruduidonlna (Neovascularization) (33) HeNVINHNT1NTAAI800NTIIULTIAUFS

e

o o o @ o Y 1 dy A [ A = R
duiusnunIsaan1sonay aaudy 11111159850 UUUBIERHAINITVIAA0ARTY (34)
(NNN 2.2)
@ o o 9 a [ 1 < @ [ 1
agiiuna lnvesmsthiiadaeeondauns s ugaaon1sudIA1v0909nA6S 1a
9 Wa’/ o o Y a @ o Y A a ~
awnsonla ldnanue Tasmsihiameeondnuussauganlilsmasengnuiazaislu
A 2 a v v Y a v
139AFIVY 1NANITEA319 ROS 1Az RNS N3gduIninan1sa319 Stem cell 1ag Stem cell
I o A Aa <
differentiation liiluiraaieldiviaeaiaen (Endothelium cells) nizduliinsnas Hypoxia
< I Y o o
inducible factor-1 (HIF-1) tta Vascular endothelial growth factor (VEGF) Fauiluarnarad 1Y
mhllgmyasaududonlni (Neovascularization) (33)
1 o Y qya Yy 9 2 T A a
NN HBOT d3%unszaulinamsaiiudullseamyumnlvuiiomnanis

< v ' Y o ¢ A 44 2
UW@L%U%@QLﬁHﬂi%ﬁ'Iﬂ (16,35) IﬂEl“W“]J'ﬂ"U’Lﬂ@Lﬂuw1uﬂuﬂﬂﬁ1ﬁlﬂﬁﬂﬂlﬂﬂ Axon NMNWUUY
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HBO,

.

ELEVATED CEI‘-LULAR O,LEVELS

HO-1, HSPs, HIF-1

! ! ' /

v
| INCREASED ROS & RNS _
F i
INCREASE WOUND | | SPCs MOBILIZATION [ NEUTROPHIL LOWER MONOCYTE :?g:;‘_:l'g;:g'
GROWTH FACTORS FROM BONE B-ACTIN CHEMOKINE mlaperbhunca
SYNTHESIS MARROW S-NITROSYLATION SYNTHESIS

ELEVATED TISSUE: INCREASED PERIPHERAL IMPAIRED g, DIMINISHED
SDF-1 SITE SPCs HIF-1/2 INTEGRIN INFLAMMATORY
ANGIOPONTIN CONTENT FUNCTION RESPONSES
BASIC FIBROBLAST GF & HIF-RELATED
TRANSFORMING GF pi1 GENE PRODUCTS \ /!
VEGF ( via HIF-1) //
] \ ‘!.
/
- ¥
« >
IMPROVED IMPROVED POST-ISCHEMIC
NEOVASCULARIZATION TISSUE SURVIVAL

o

3 [ o v 9 a [ { o
ﬂTWﬁ 2.2 ﬂTW5’J?JGU'OQﬂaVlﬂfﬂiiﬂ'ﬂ'l"lJ’6\1ﬂ'li‘].lWUﬂﬂﬂﬂﬂﬂﬂcﬁlﬂulLiﬂﬂuﬁ\TﬁﬁﬂJ u YUNS

U

1 Y ]
LW?JL!E\?WL!ﬂ@ﬂﬂlﬂ\‘]ﬂﬂﬂ%’ﬁ]uiulﬁﬂlﬁﬂ

nuNYLKe. ROS = Reactive oxygen species, RNS = Reactive nitrogen species, GF = Growth
factor, VEGF = Vascular endothelial growth factor, HIF = Hypoxia inducible
factor, SPCs = Stem/progenitor cells, HO-1 = Heme oxygenase-1, HSPs = Heat

shock proteins)

31: Thom (2011) $1analu Camporesi & Bosco (2014, p.243)

v
v A

2.7 NN TeINeINUMITNIAGIB0ONTRUITIWTHG I MINTIRIVDIRINTIA
ao v o
2.7.1 avgludainaass (13199 2.1)
S < Y
2.7.1.1 Muller tagamg Mnuans lurynimsaduveaduilszam Cavernous

[~} o o
naz e mNeun1TUYIAIVI0IAYIA 1AYN15IA Intracavernosal pressure/mean arterial

pressure (ICP/MAP) 5211191 yngui ldsumsihiiasigeondouussaugenunyngud 114

Q

iUﬂ15U1Uﬂ®ﬂﬂcﬁ!ﬂuLLi\1ﬂuﬁﬂ I@ﬂﬂ?ﬂﬂﬁ\iﬂ?ﬂﬁq %l‘ljﬂ?i‘]jW‘]jJﬂg]j’JEl’t]’é]ﬂ%tﬂulliﬂﬁuﬁﬂ 3

U

ATA 90 w1ii pafuiunar 10 fu wudmynguitldTunsiniadleeendaunsadugaiia

Q
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v
' = v aa

ICP/MAP ganmyngui li1d5unsthiiadeeendnuussaugeesnuiivedidgynidna
(55% Uag 31% Aa1al p = 0.005) HONIATTIND N Corporal tissue maqwgﬂzjuﬁ"lﬁ’%’umﬁ
11iadlseonFRULTIAY q 33 Nerve growth factor (NGF) 1t8¢ Endothelial nitric oxide synthase
(eNOS) ganimynguii 1185 umsiiadseenFiounssdugeedaiiedidyneada

o w X @ i < 2
(p<0.054ag p<0.001 91UAIAY) G?Nauuauquyﬁﬁamﬁummmmamwmﬁuﬂu

Cavernosal oxygenation Tagr1u Neurotrophic (482 Endothelial factors (16)

19197 2.1 MIANEUNEINY HBOT 1ag erectile function 1Udainaand

msan1  iszwns nguafSewiiey  HBOT protocol 35 HANSANEN
Muller et Rat model HBOT(H+) vs HBOT 3 ATA ICP/MAP C+/H+ 55% vs C+/H-
al. cavernous control (H-) 90 min daily x 31% (p=0.005)
(2008) nerve injury 10 sessions NGF, eNOS in  C+/H+ AN
(C+orC-) corporal tissue ~ C+/H- p819%
HedAynana

Hwueyin HBOT = Hyperbaric oxygen therapy; ICP/MAP = Intracavernosal pressure/mean arterial pressure;

NGF = Nerve growth factor; eNOS = Endothelial nitric oxide synthetase.

a o J

2.7.2 g luuy e
. . Y A o oA Y '
2.7.2.1 Cormier A Theriot 51891UR118910801g 54 YnTTaruwaraaiui 1

k2 9
WoLazlingzgnAAIToT 05 WNTNFOUNYWAI9I1NNITHIAA Transmetatarsal amputation 1A
Y dyd o @ A d’d 9 [ d‘ 9 A d'
AtheseiiliTsndsziiaa Ae Tsawmmunlidulszamonan Tsaladon idudoauah
= @ A a (% = Y ] dy [
au Tsalviuludeags TsndannaiauazFuiei) 1agn1MZHIoUTNITONNNINAITOF

k4
1 1 [ 9 a

NAoAenITNEIA28011UNgU PDES inhibitors Menasninilasunistiadigeendiou
H 9

[ [ U o 1 T3 2
u33eugai 2.4 ATA 90 wrHi A5y 20 ATausn fredunaiieinsveseenyia lundediaiu
[ 3 o Y I d’dzg Y o [ < o
TagnuMsLAIAIVEIDIATIARDUIF I UBINITUSNNAUY LlfﬂgPQJJ’IJ'JEJENS”IEN"IH’NTTTELHNGYJ
1 @ 4 [ o w a o g’/
maqmﬂ%mmm%’mwgum 24 ﬁ‘]JﬂTViﬂTfJ‘I’TfI\ﬁ]”Iﬂﬂ1i1J”I‘]Jﬂﬁ}?ﬂﬂﬂﬂcﬁlilulliﬁﬂuq\iﬂi\i
9 Y1 2 Yo o v 9 a @ Y 2 g @ 4
gany IQEJE!‘]J'JEJS”IEJ‘L!llﬂi’]Jﬂ"li’]J”l’]Jﬂﬂ?ﬂ@@ﬂ%tﬂulliﬂﬂuq\i%Qﬁu 60 159 n1alu 15 dla
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= 91 ) ' 2 0 A~
2.7.2.2 Yuan HagAig 318UMIANYIRY 18019008091 45 VI 114U 24 518911
ﬂmumﬁeﬂ’d SRREL (Urethral stricture) uax'lﬁ’ FUNITHIAA Posterior urethral reconstruction
i Y [] < o v o ] 1 1 I [
Tagnnouraa lulidyminsudedivesesna Aaveiinmsuigielaemsguiiu 2 ngu
Aonqui IdsumstiniadieoenFaunssnuganasrda (HBOT) 12 518 LagnguaIuau 12
519 lunqu HBOT 1&5un1siiniadie0onFaunsaqugei 2.0 ATA w1y 90 wIfi S1u7u 14
Y ! x Yy 9y v o o ' P ~ o
a59 drunguarauiile lahdestSunssauussemauanislagiseoinei 1 ATA $1uou
Y
14 A59 wansanEInuI TuiaNULANAAUYBIALIUY TIEF ag [IEF-5 A0UNTHIAA
v
sEUINATINI 2 NN 1ANENAINTHIAR 3 1RO AzIUY TIEF uaz IIEF-5 nsanadodned
Y [l
vedian lune 2 ngu uazien/FeuMousz i NNguNLIINGN HBOT diAziuy IIEF-5 11nAN
NUAILIANEE N TBd A NaDa (17)
9
2.7.2.3 Hadanny 1azANZ 518U IANEIRT I8N 1IZNEOUANTIDNHUNUNAIT DTS
[ Y
naglinmsiniadieoonBaunsadugei 2.0 ATA 90 W17 $1U9U 40 A5 Tidsaideau
< s g’/ A = [ 1 =1 a [
AFVAUNNNA 30 510910 37 510 0190 59.2 = 1.4 T wundihelinamadsziliunzndou
Y
= < o
AUTTANUMUNAlAsUUD TN HEF AT 15-88% (p < 0.01) Tunnaiu Tasarumsuiiadi
. . aX 2o 1A ) Y A
V9I9IAYA (Erectile function) AVU 88% (p < 0.0001) UONIINUEGINLINUMITAI 1T ULAON
T11i1109n119 (Angiogenesis) 91NN15A5ID Penile perfusion 728 Perfusion MRI (18)
. = EA o A Yo o o 9
2.7.2.4 Sahin azany MEUMIANEIRIeT 1LY 50 19 N lasumsitiiaae
a o Fl 9 ] dy 1 = 3 oA 1 <3
PONFIUUTIAUFIA18T01ITA19 tazlidynresnyia luudeaan lulinisuiauves
Y
cavernous 139 No1faa17y @28 HBOT 2.4 ATA 75 ¥1H 911491 30 Ase Tasdszilunounay
WAINIITNBIRIGUVUTOUD I TIEF WU post-HBOT IIEF-EF score (19.50 £ 10.91) g4n11
pre-HBOT IIEF-EF score (15.74 + 10.52) 0819018 1AYna0a (p < 0.001) (19)
= 91 AN Yo o o Y A o
2.7.2.5 Sen tazAmz S18UMIANB RN a5 uMTINTAR 0 N T ULTIAUGA
Y 9 ] dy 1 =1 [~ TV | Y o 9
A109019%0 19 9 uazlityriesnaa liuiedsaua1e31uIU 43 518 A28 HBOT 2.4 ATA 75
Y v
wH $1U9IU 30 AT WUNAURABV TIEF-EF score Had11n131111/aa 2000 nFauns 1 Uga
A ~ o 9 o o Y A o A X 1
(25.4+£5.3) mmiﬁ‘EmmGUﬂUﬂauiwmimmmﬂaaﬂmmuuﬂﬂuqq (20.6 £5.1) I(NUUYUDY
hisd1Anmeana (p<0.001) ualunuanuuanaegeiiiodAgn1eadaszna19a Total

' [ o w 9 a [
testosterone LY Free testosterone NOULAZHANNITUIUAAIYDDNFIULITIAUEGN (20)
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msfny  dszns gUuuumsIe HBOT protocol A7%3A HANSANK
Cormier  Chronic swnuadadilie  HBOT 2.4 M5 Aumdansn 20
& refractory ATA 90U ¥03 ASauiIn uazaeg e
Theriot ~ ED patient 60 A%alu 15 PIATIANBY WU 24 dlaninga
(2016)  (n=1) dland 1 (Moming  m3$nynsagaie
tumescence)
Yuan et Posterior Prospective, HBOT 2 ATA IIEF and HAINIAA 3 Pou ‘1/%’5
al. urethral randomized 90 W17 vs Air IIEF-5 HBOT (ta¢ control
(2011) reconstructi  control trial 1ATA 90 w1 (preoperative  group A1 TIEF uag
on patients 14 ﬂ%ﬁ vs 3 month IIEF-5 anaq08133
(n=24) postoperative) Wad A1 UNNA 0@
1ANgY HBOT 1l
AZLUU total IIEF,
IIEF-EF gan1nqu
control 98193
HgdAgyn1aann
Hadanny  Chronic Prospective trial HBOT 2 ATA  -IIEF - Improved all IIEF
et al. non- 90 11N 40 ﬂ%ﬂ domains 15-88% (p <
(2018)  surgical ED (5 adydland) 0.01)
patients Improved EF domain
(n=37) 88% (p < 0.0001)
-GEQ - Positive outcome
88% of patients
- Penile - Angiogenesis
perfusion (increase K-trans value
(Perfusion in corpus cavernous
MRI) 153.3+£432% (p<
- 0.0001)
- Adverse Barotrauma (6),
events claustrophobia (1)
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msfny  dszwins guuumsie HBOT protocol CRERL) HANSANY
Sahinet  HBOT Prospective trial HBOT 2.4 IIEF-EF score pre-HBOT vs post-
al. treated ATA 75 U HBOT IIEF-EF 15.74
(2018) patients 30 ﬂ%ﬂ +10.52 vs 19.50 £
with ED 10.91, p <0.001)
(non
cavernosal
or urethral
injury)
(n=50)
Senetal. HBOT Prospective trial ~ HBOT 2.4 -Mean IIEF - Pre-HBOT 20.6 +
(2020) treated ATA 75 Ul 5.1 vs post-HBOT
patients 30 ﬂ%ﬁ (6 ﬂ%ﬁ/ 254 +53(p<0.001)
with ED dlan) -Serum TT - TT: Pre-HBOT (4.0
(n=43) (ng/ml) and +2.3) vs post-HBOT
FT (pg/ml) 41+2.0(p=0.797)

FT: pre-HBOT 8.6 =
3.8 vs post-HBOT 8.9

+3.5(p=0.658)

NNYLTiA. EF = Erectile function; IIEF = International index of erectile function questionnaire; GEQ-Global

efficacy question; IIEF-5 = International index of erectile function questionnaire 5; TT = Total

testosterone; FT = Free testosterone
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3.2.2 INUKRNMIAABONIINNTIVY (Exclusion criteria) HAIL
32.2.1 gihed luawnsaaeuuuudeuniuaisaies1d
' A o 3 o @
3.2.2.2 dihenfilseialsauany ludunds (Spinal cord injury)
3.2.2.3 giheniilsamedansh luawisaniugueims 14
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3.2.2.7 fihendithedelsameunauaud e us nedaluTsamennavaeans wmsate
P d‘ I ) Y a o
3228 dihendedialuvazdismmsive
3.2.2.9 fiheNvenoudiosna NIt
FA A Yo o o Y a o 9 1 g‘/
3.2.2.10 dihenldsumsihtiasigoondouuseaugaiosnidn 20 A5
9 1 d‘d 9 ) v 9 a [} ]

3.22.11 diheniinnzunindouninmsthiasigesndounsiaugau liawiso

Sumsihiiadleeendaunsinugeae Ia
3.2.3 YUIAVBINGUAIDE
= 2 dy I = 1 o ] o 9

msanu luassilillums@nyinguaie1asiuau 20 au TasldTdsunsuy Stata
version 12 A1UINUA283T Repeated measure 1A8H199991N414I98U04 Sahin azanmy N1
Mean pre-HBOT 904 IIEF-EF score #43A11M101 15.74 11ag Mean post-HBOT U84 IIEF-EF
score FINAWNINY 19.50 11a¢ Pooled SD N1 1A91INMIAUINA 10.717 f1iUA Significant level
0.05 Power 0.8 Baseline measurement 1 Follow-up measurement 2 llﬁ'mmﬂﬂ’cjmﬁadn 16 AU
ya o Y (v A I 1 o ] o ) Y o [ 1 Y ] ~ 1
A0 1AU TN 20% samiungualedisiiuau 20 au dr1ses3dmiunguaiediai

Y av Y A o
NI ldaunivua (19)

. sampsi 15.74 19.50, sd1(10.717) alpha(0.05) power(.80) pre(l) post(2) rl(0) r01(0.5) onesampl
> e method (ancova)

Estimated sample size for one sample with repeated measures

Assumptions:

alpha = 0.0500 (two-sided)

= 0.8000

alternat = 19.5

sd = 10.717

number of follow-up measurements = 2

correlation between follow-up measurements = 0.000

number of baseline measurements = 1

correlation between baseline & follow-up = 0.500

Method: ANCOVA

relative efficiency = 4.000
adjustment to sd = 0.500
adjusted sdl = 5.359

Estimated required sample sizes:
nl = 16

MUN 3.1 MIMUIVUVUIANGNAI0819910 1151051 Stata version 12

3.3 1nseaianlylumsniimadde
dy =) a o
3.3.1 10NEIBUIT10aZD0a IATINITIY

3.3.2 WINAOUAAUIALITUIDUATINNTIVG

3.3.3 nuuiiuiindoyadiiumsive

3.3.4 uuuiunnasyanmsive

U
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3.3.6 LUVADUDIY International index of erectile function 5 (IIEF-5) RjUNH 1lne

HUUFOUDIN International index of erectile function 5 (IIEF-5) %30 Sexual health

. Y a g I Ay Yo o
inventory for men (SHIM) llﬂgﬂﬂﬂ‘lluiﬂﬂ Rosen HATAUE Lﬂmmuaaumw"lmumi goNIU
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J o 4

coefficient (ICC) 0.92 (31) Taofase Idveoyqiaurounnd 1lsudud deaiqu lunisin
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