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1. Uluslararasi ED Konsiiltasyon toplantisi onerileri. Kaynak: Jardin A et al, eds. Erectile Dysfunction. Plymouth, UK: Health Publication, Ltd; 2000:711-726.



Penis Anotomisi
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Penil Arteryel ve Venoz Sistem

Intermnal
pudendal a.

Cavermous aa.
Bulbourethral a.
Circumfiex a._
Dorsal aa.

Pernprostatic
plexus

e — Internal
Deep — — pudendal v.
dorsal wv. — Cavermous v.

Bulbar wv.

= Bulbourethral v
Circumfilex wv.

Subtunical venous plexus
Retrocoronal venous plexus




Penil Ereksiyonun Noroanatomi ve

Norofizyolojisi

Byer/Shainberg/Galliano Dimensions Of Human Sexuality , 5e. Copyright © 18808, The McGraw-Hill Companies, Inc. All Rights Reserved.

Spinal Cord Involvement in Erection

Visual
Auditory

5 . Psychogenic ) Tactile

' stimulation | Olfactory
Gustatory
Memory
Imagination

Spinal cord

Thoracolumbar
erection center (T11-L2)

of the genitals

Sacral erection{neﬂexogenic

Cenfer(52-39) stimulation Bowel or bladder

stimuli

[Tactile stimulation

Vasodilation
Erect penis

Increased
blood flow “~~—=
through penis
™ Erection

Flaccid penis

» T11-L2 Sempatik

» S2-4 parasempatik

» Pelvik plexus ve kavernozal sinir stimulasyonu

—> Parasempatik uyari—>tiimesans

» Torakolomber sempatik yol —>detiimesans



Ereksiyon ile Sonuclanan Fizyolojik Siirec l

Cinsel Uyan

Parasempatik aktivite artisi

Periferik direncte azalma

A 4
Kavernoz arterde
kan akim artisi

Intrakavernéz basing artisi

Trabekiiler diiz kaslarda gevseme

Penis ereksiyonu

Melman A, Gingell 3C. J Urol. 1999;161:5-11.



\ Hemodynamics of Erection

Eminsary A ERECT STATE

wain

Subtunical e
Expandea = subDtunical
sinusnes venous plexuns

In the flaccid state, the arteries, arterioles, and sinusoids are contracted.
The intersinusoidal and subtunical venous plexuses are wide open, with free
flow through the emissary veins. The pO2 is venous(35 mm Hg).

In the erect state, the muscles of the sinusoidal wall and the arterioles relax,
allowing maximal flow to the compliant sinusoidal spaces.

Most of the venules are compressed b/w expanding sinusoids. Larger
venules of sub tunicial plexus are sandwiched b/w the distended sinusoids

and the t.albuginea that effectively reduces the venous capacity to a
minimum. The pO2 here is arterial(> 90 mm Hg) and ICP >100mmHg.




Penil Tiimesans ve Detiimans donemimlerinde Penil Kan Akim ve
Intrakavernosal Basin¢ 7 Evreden olusur

» 0, flaccid; 1, latent; 2, Tiimesans; 3, Full ereksiyon; 4, Rigid ereksiyon; 5, Ilk detiimesans 6, Yavas
detiimesans; 7, Hizl1 detiimesans.
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Copyright 2007 b Saunders, an imprint of Elsevier Inc.




Tumesans

] » Sexiiel Uyari
Smooth Muscle Relaxation
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» Kavernozal sinir ucundan norotransmitter
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Corpus cavemosum

Engorged cavermous spaces

Efferent vem

Tunica abugnca“"

Veins are compressed
as cavernosa enilarge

flow

(mi/enin)

Pudendal arternal

5- Inisiyal detimesans
fazi

6- Yavas detimesans fazi
7- Hizli detimesans fazi

Intracorporeal

Pudendal nerve




Increases
sheer stress

Increased blood flow

Endothelial cell T

Angiotensin Il
o PGF,,,
= Endothelin-1

Pi3-kinase

ABOE
vy

GTP " Ad

Guanylyl
cyclase agonists |

o

| PDES inhibitors |

{ Papaverine

Sildenafil i
Vardenafil 5-GMP
Tadalafil ~2 /
NOs  Avanafil PDE-5 Smooth-
L-Arginine —= § NO -----» §cyclic GMP — } iCa?* —= muscle —= Erection
relaxation




Detiitmesans

Contractile
A.gonist

24
- V. a«-ry,m
Ca®*
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o Bl ALB 1818 | T O- Flask faz

1- Latent faz

2- TUmesans fazi

5- Inisiyal detiimesans
fazi

wvas detlimesan
7- Hizli detimesans fazi

Intrakavernozal basincin yavasca

diismesi

Venoz kanallar acilir

Arteryel kan akimi diistirtir

Venoz akim tam kapasiteye ulasir

Detiimesans



Dorsal artery

Circumflex vein Dorsal nerve

— FLACCID
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Contraction Relaxation

Noradrenaline
Endothelins

Angiotensin ll

Serotonin

Prostanoids (PGF,_ ,TXA,)
Tumor Necrosis Factor -a.

Acetylcholine
Dopamine

ATP

Adenosine

VIP and related peptides
Adrenomedullin, CGRP



Projected Global Prevalence of
Erectile Dysfunction in Millions (2025)

3 Europe:;
MNorth America: 128
21
- Africa:
0.8

South America:
26.1

Erektil disfonksiyon 1995 te 152 milyon iken 2025 te beklenen rakam 322 milyon

Data from Aytag 1A, McKinlay JB, Krane RJ. BJU It 1899 84:50-56_ 9 2002, Rete Biomedical
Communications Corp.




Insidans
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60 - 57 %
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ﬂ erection.”
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< ce Material Feldman HA et al. J Urol. 1994;151:54-61.



Erektil Disfonksiyonun Prevalansi

Turkiye’de 40 yasin tizerindeki erkeklerde

Tam ED & ED prevalansi’

—

Orta Dereceli ED

N —
%33.2 Hafif ED

ED Yok %30.8

Erektil Erekul
disfonksiyon disfonksiyon
var

Genel ED prevalansa: % 69 - 2

\ ok
‘\('73 48) (% 52)

Massachusetts calismasina gore 40-70
yaslarindaki erkeklerde ED prevalan512 =

1. Feldman HA, et al. Impotence and Its Medical and Psychosocial Correlates: Results of the Massachusetts Male Aging Study. J Urol 1994; 151: 54-61. 2. Akkus E, et al. Prevalence and
correlates of erectile dysfunction in Turkey: A population-based study. Eur Urol 41 (2002) 298-304.
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Risk Faktorleri

‘rectiie Dysfunction

Factors required for « IHATH EFrection ....... Rermones, emotions,
n’"”' mmcl.s and n.“- mms_ rectile dysfunction can resualt

from a problem with any of theseo

— LUInrealistic sexual expectations
Aging ED is four times higher in men in
Drugs — Antd depressants, nicotine and
tobacco use, certain prescription

cheir 603 than in men in their 405 = \:

e medications.

‘ / —Ps)chologlcal causes — Depression,
anxiety, soress or other mental health

- Diaberes issues.
- Muldiple sclerosis ‘ \\
- Peyronie’s disease Obesity
- Kidney failure X
- Heart diseases
3 \\ -,‘_’ 3
Clogged blood vessels __— g,
4 =

- Parkinson's disease '

(atherosclerosis) . ’/
/'/ '

Surgeries or injuries thar affece—

the pelvic area or spinal cord

Diseases and AllrnentSQ‘

——High blood pressure

igh cholesterol

-Alcohol and substance abuse.

~———Low testosterone

Genel saglik durumu (sigara,
sedanter yasam , ilaglar, hormonal

faktorler)

BJ\Y

Kardiovaskiiler Hastaliklar
Urogenital Hastaliklar (LUTS)

Psikiyatrik/psikojenik
Rahatsizliklar

Sosyodemografik Kosullar






ED Sebepl
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Tiefer L, Schuetz-Mueller D. Uro/ Clin North Am. 1995;22:767-773.



ED’nin Organik Sebepleri

- Vaskiiler

- Norojenik

- Hormonal

- Penil hasar/hastalik

- Tlaclar

Lue TF. N Engl J Med. 2000;342:1802-1813.
Miller TA. Am Fam Phys. 2001;61:95-104.
NIH Consensus Development Panel on Impotence. JAMA. 1993;270:83-90.




Siniflama

Causes of Erectile Dysfunction

Meurclogic

. ; B%
Endocrinologic

4%

Cperative
1085

Pharmacolagic
A0%

Vasculoganic
TO%s

Lua TF, ed. Impatence and infertility. in: VYWaughan ED Jr, Fardmutier AP, ads. Aflas of Clinfcal
Uralogy. Yol 1. Philadephia, Pa: Current Medicine, Inc; 1999, Reproduced with permission.




ED’nin Psikojenik Sebepleri

- Depresyon

- Performans anksiyetesi
- {liski problemleri

- Psikososyal problemler

- Psikolojik gerginlik

Aizenberg D et al. J Clin Psych. 1995;56:137-141.

Araujo AB et al. Am J Epidemiol. 2000;152:533-541.

Lue TF. N Engl J Med. 2000;342:1802-1813.

Shabsigh R et al. Urology. 1998;52:848-852.

Tiefer L, Schuetz-Mueller D. Urol Clin North Am. 1995;22:767-773.

Usta MF et al. Urology. 2001;57:758-762.



ED icin Major Risk Faktorleri

» Yaslanma

» Progresif fonksiyonel
kay1p
» Psikolojik sorunlar

» Kronik hastahklar

» Hipertansiyon

» Diyabet

» Depresyon

» Kardiovaskiiler hastalik

Feldman HA et al. J Urol. 1994;151:54-61.

» llaclar

>
>

>

H: reseptor antagonistleri

Antihipertansifler
» Tiazid diiiretikler
» Beta-blokerler
Antidepresanlar

» Serotonin geri alim inhibitérleri

» Yasam stili

>

>
>
>
>

Stres

Asiri alkol kullanimi

Sigara tiuketimi

Uyusturucu madde kullanimi
Beslenme bozuklulkari




ED icin Major Risk Faktorleri: Kronik Hastalikla

Kronik Hastahk ED Riskinde Artis*

Diyabet?!~ x 4.1
Prostat hastahgi'?

Periferik vaskiiler hastahk?!

Kardiyak sorunlar
Hiperlipidemit

—_ == NN
o OO OO

Hipertansiyon??

X X X X X X

Depresyon3*

1. Martin-Morales A et al. J Urol. 2001;166:569-575.
2. Braun M et al. Int J Impot Res. 2000;12:305-311.
3. Goldstein I. Am J Cardiol. 2000;86(suppl):41F-45F.
4. Feldman HA et al. J Urol. 1994;151:54-61.
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Goldstein I. Am J Cardiol. 2000;86(suppl):41F-45F.
Goldstein 1. Int J Impot Res. 2000;12(suppl 4):S147-S151.



licin Onemlidir?
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Goldstein I. Am J Cardiol. 2000;86(suppl):41F-45F.
Goldstein 1. Int J Impot Res. 2000;12(suppl 4):S147-S151.
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1. Uluslararasi ED Konsiiltasyon toplantisi onerileri. Kaynak: Jardin A et al, eds. Erectile Dysfunction. Plymouth, UK: Health Publication, Ltd; 2000:711-726.




Vaskuler Patoloji Mekanizma

1) Yapisal Degisiklikler

Kavernozal pO2 l - PGE1&PGE?2 l%TGF-B%KoIIajen Birikimi

2) Diiz Kas Kontraksiyonu ve Vazokonstriiksiyonda Artis

HT
Hiperlipidemi

Ateroskleroz

— RhoA/Rho kinaz akt.

ET-1 artisi

Diiz kas kontraksiyonu

— Vazokonstriksiyon

3)Endotelyum bagintili diiz kas relaksasyonunda zayiflik

Normal Corporal Erectile Tissue

Histology showing |
normal erectile tissue |/

Severe Corporal Erectile Tissue Fibrosis Involving
Bilateral Corpora Cavernosa Post-priapism

i Fibrous erectile
. tissue within

& cprpus cavernosum
A% W

c'
N !
s \

\

e




» Arteryel Yetmezligin Risk Faktorleri
Hipertansiyon

Cavernous

Hiperlipidemi

Sigara

DM A arery
Kiint perineal veya pelvik travma \ X Circumflex
Pelvik RT

Koroner, serebral ve periferal damar hastaliklarinda ED
prevalansinda artis

Hipertansiyonun komplikasyonlar: da ( Iskemik Kalp
Hastalig1 ve Kronik Bobrek Yetmezligi ) ED risk faktorii

Hipertansiyonda kan basinci artisi erektil fonksiyonu bozmaz
; Striikturel ve biokimyasal degisiklikler bozar




Arteriojenik

» Hipogastrik-kavernozal —helisin arter
sisteminin aterosklerotik veya travmatik
Oklﬁzyonu Testicular artery

Extemal iliac artery

Internal iliac artery 1 To penis

Internal pudendal artery 2 To testis

3 To scratum and prepuce

Femoral artery Penile artery

External pudendal artery St

» Sinuzoidal kan akimi zayiflar

) Dorsal artery of penis
Inguinal canal

» Tam ereksiyona ulasma siiresi uzar
Circumflex a/

avernosal a. e

» Rijidite azalir Dorsal a.
Vasculogenic

= Cardiovascular disease (hypertension, coronary artery disease,
peripheral vasculopathy, etc.)
Circumflex cavernosal a

Diabetes mellitus
Hyperlipidaemia

Smoking

Major pelvic surgery (RP) or radiotherapy (pelvis or retroperitoneum)



Santorimt  pleksusu

° ° v \ Superficial dorsal ve n
Venojenik (Kavernoz) | -

Circumflex ve n
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Prostate

Cavernous nerve

Anksiy0z kisilerde asir1 adrenerjik Y. ¢, - Jeamd
tonus ; trabektuler kasin Dorsal artery Hhe .
gevseyememesi Dorsal nerve

l (somatic) 7

Sinusoidallerin yeterince dolamamasi 4 V-

artery Dorsal
Circumfiex

vein pe—— Dorsal nerve
— (somatic)

Emisser venlerin sikisamamasi

Deep Sinusoidal
Tun(ca dorsal vein spaces
albuginea Circumflex
Helic@ne
NO azalmasi kas tonusunu arttirirak RS o = arteries
e Nt inusoida N7, : Helici
venodz yetmezlige sebep olur. 9 -' artories

Corpora 3
smooth muscle

Subtunical
venular plexus




ED’ye yol acan vaskuler ve yapisal degisiklikler

ED’deki Olay

Direnci ylikselir, liimeni daralir

Tonusu artar/ kas kitlesi azalir/K kanallar1 ve
GAP bileskelerinde bozulmalar

Fibrozis
Venookliuziv mekanizma bozulmasi

Endotel bagintili gevsemenin bozulmasi
Elastik ve kollajen liflerde degisim

NNOS, eNOS
Azalmasi




Psikojenik

> 2 ana mekanizma suc;lanmakta; Performance anxiety Relationship problems Problems with intimacy
(e.g. previous failures)
1) Suprasakral inhibisyonun beyin tarafindan egzajere

edilmesi

rEjeciogion Depression
2) Penil diiz kas gevsemesi gereken zamanda sempatik trauma b

desarja bagh katekolaminlerin diiz kas tonusunu

Previous
sexual
abuse

artirmasi

Psychogenic

* Generalised type (e.g., lack of arousability and disorders of sexual
intimacy)

Situational type (e.q., partner-related, performance-related issues or
due to distress)



Norojenik

» %10-19
» latrojenik ve mikst ED t

» Spinal kord, Kavernoz sinir veya Pudendal siniri etkilyen her durum

, Sakral spinal
sinirler($2-3-4)
Buylk Siyatik
foramen

iskial cikints
Pudendal sinir

Kliglik siyatik
foramen

inferior rektal sinir

< - - . &
Derin perineal sinir

Yiuzeyel perineal sinir

Posterior skrotal sinir




Neurogenic

Central causes

* Degenerative disorders (multiple sclerosis, Parkinson's disease,
multiple atrophy, etc.)

= Spinal cord trauma or diseases

* Stroke

Central nervous system tumours

Peripheral causes

Type 1 and 2 diabetes mellitus

Chronic renal failure

* Polyneuropathy

* Surgery (major surgery of pelvis/retroperitoneum, radical
prostatectomy (RP), colorectal surgery, etc.)

Surgery of the urethra (urethral stricture, urethroplasty, etc.)

EAU Guidelines Male Sexual Dysfunction 2016

Nerves to the Penis

Superficial branch
of dorsal v.

Striated
urethral
sphincte& .

- evator fascia (cut)
& Prostatic fascia

Arterial supply
b7 tobladd::l"_\‘:\eck
7

NVB

Cavernous

H astric n.
nerve Pog

(Sympathetic)

.
4

vesical

Capsular 258 W
of the prostat

-Paraympalheuc)

Copyright 2007 by Saunders, an imprint of Elsevier Inc. L - =
47 5PRINGFIELD CLINIC



/ Pelvic plexus

Dorsal nerve
Pudendal nerve

Penil ve kavernoz sinir anatomisi daha iyi
biliniyor

Iatrojenik ED oranlari diismekte

Radikal prostatektomide sinir koruyucu
tekniklerle %30-50

Right Pelvic\

Plexus
Radikal rektal ameliyatlarda %10 civarina Ductos I
geriledi =3

seminal —X S ANGT /7 io Cavernous Nerves ' |
Vesicle 2 el ; Preserved in )
S P Nerve-Sparing .
Right Cavernous /f 4 N Y A A Technique g
Nerve \ A

Pelvik kiriklar , DM ve yashhga bagh
Norojenik ED

Corpora - “

“Urethra and
Urethral Sphincter




( Radical prostatectomy ]
> r Cavermosal nerve injury (Neuropraxia)

W -

l

-
'\\ Loss of daily and nocturnal erections
| P
( : 5 ] Vascular injury (Damage to
' P
N oor Cavernous o:fygenanon (Hypoxia) i < accessory pudendal arteries)
n E . ) = S >
TGF-p1
ET-1
) W PGF’1

l‘.

Production of pro-apoptotic factors (loss of smooth muscle)
pro-fibrotic (increase in collagen) factors

J

-~

Collagen accumulation
Smooth muscle apoplosis
Fibrosis

J

>
.o

Cavernosal veno-occlusive dysfunction

|

v

Loss of erectile tissue and fibrosis

v

Erectile dysfunction



vV vV v vV v v vV v Y

Parkinson Hastalig1

SVO (serebrovaskiiler olay)
Ensefalit

Temporal lob epilepsileri
Tlmorler

DIENENE

Alzheimer Hastalig1
Shy-Drager Sendromu

Travmalar

\aliu dosuLialcu Spitidal CUTU 1Hjutics)




Endokrinolojik

Testosteron
Hypogonadism
Hyperprolactinaemia

Hyper- and hypothyroidism

Hyper- and hypocortisolism (Cushing’s disease, etc.)

Panhypopituitarism and multiple endocrine disorders




Androjen Yetersizliginde
>

NORMAL PRIMER HIPOGONADIZM

Ses Tonunda
Degisme

Dar Omuziar o Gogus Killarinda
58 g

Azlhik/Yokluk
Gogluslerde
Blyiume \ Kas Kitiesinde

Uzun Kollar _ o / Azalma

ve Bacaklar
“Genital

\Gel imde Gerilik

Genis Kalca |



Hipogonadizm

4

Hipogonadotropik Hipergonadotrpik

(pituiter adenoma /ilaca bagli gelisen) GnRH de testosteron diistikligi
ve testosteron diisiisii ve prolaktin yiiksekligi nedeniyle
reprodiiktif ve seksiiel disfonksiyona yol agar !! de libido kaybi1 nedeniyle

Libido kaybi, ED, galaktore ,jinekomasti , infertilite ED goriiliir




KAH& ED

: Su‘?.ﬁi‘&l CARDIOVASCULAR RISK FACTORS lﬂl LOW ANDROGEN LEVELS |

ENDOTHELIAL I, Pudendal a.
Rl DYSFUNCTION

Sirku
arter

Sep

Sol ana koroner
o et i ATHEROSCLEROSIS ulbar a.

s arter (LAD

Sirkun
arter {{

. N - ex cavernosal a

ERECTILE DYSFUNCTION/CORONARY ARTERY DISEASE
Q’ [/




(1]

SO =—~03C=0< O

Age -CVD risk factors
(Hypertension, Diabetes,
Obesity, Dyslipidemia)

Testosterone deficiency

Endothelial “ Inflammation
dysfunction
-

-
J NO, PGI2
MET-1, ACE
1 ADMA

MAdhesion molecules
(ICAM,VCAM, E-Selectine)
‘1 CRP, fibrinogen, Interleukins

JCNP .. M Chemotactic proteins (MCP-1)
Initial stages M Apoptosis, Tissue factor

®

Penile Coronary
vasculature vasculature

( Arterial plaque destabilization

Acute coronary
syndromes

/ @ Thrombus

. Penile Coronary
Obstructive CAD vasculature vasculature

@ @, Lipid core

Penile Coronary
vasculature vasculature

Clinical
manifestation

Artery
diameter
(mm)

Artery lumen
obstrudtion

(%)

Stable/Unstable
Angina/ Acute Intermittent

Tm‘;';' Claudication

O O

Internal carotid
39 artery
{(5-7)

Cut-off for symptom development
(50% artery lumen obstruction)

\ 4

Clinical
manifestation

Artery
diameter
(mm)

Artery lumen
obstruction

(%)

Stable/Unstable
anginafAcute Intermittent

myocardial Claudication
infarction

Internal carotid
artery
(57)

Cut-off for symptomn development
(50% artery lumen obstruction)




Diabet ve ED

Anatomik

Fonksiyonel

Sexual and
Erecftile Dystfuncftion

and T2 Diabertes

HKnow the Facts and Treatments

Structural changes

Hypertension
Atherosclerosis Dyslipidemia
Diabetes

Arteries

stenosis

Trabeculae

Arterial —- Arterial iInsufficienNncy < —" Impaired

S—lp- | \enoO-Occilusive Q_v _./

Functional changes

Impairment

of neurogenic
selaxations Arteries

vasodilation

+
Reduced penile inflow
Excessive penile outflow Trabeculae
t

-

dysfunction - =




ED is 3 times more common
and more severe in men
with diabetes compared to
men without diabetes.®

suffers from some
degree of ED"

Ages
W 20+

ED occurs in men with
diabetes 10-15 years sooner
than in men without

10-15
years

Of the men with diabetes, more
than 50% have ED caused by their
diabetes which means 1in 2 men
you see could be suffering with
BB

Sometimes ED can be the symptom that leads to
a diabetes diagnosis. In 12% of cases, ED is the
presenting symptom that results in a diagnosis
of diabetes.*

Men with diabetes are 1.5-2 times more likely to
proceed with more advanced treatments for ED
compared to men without diabetes.™

Men with diabetes are 2 times as likely to
proceed with a penile implant compared to men
without diabetes.'




LUTS & ED

COMMON PATHOGENETIC MECHANISMS

A

Reduced NO-—- Increased
cGMP RhoA-ROCK
signalling signalling

Autonomic Pelvic
hyperactivity atherosclerosis

o

Reduced function of
FUNCTIONAL nerves and endothelium

CONSEQUENCES AT

TISSUE LEVEL Altered smooth muscle

o S PR (e relaxation or contractility BPH/LUTS
: ___-9
prostate, urethra, and Arterial insufficiency, ED
bladder functional reduced blood flow, and
alterations) hypoxia-related tissue
damage
—
Chronic Steroid hormone
inflammation unbalance

Comorbidities:

hypertension, metabolic
syndrome, diabetes, etc.




Detrusor
fibrosis

gehwion | ] b [ | dsfn

Increased Rho-kinase
activity

—_———————

| h L Uoteld
muscle function sfunction

Inflammation Androgen signaling

BPH-LUTS and erectile dysfunction



SINIF

Antihipertansifler

Antiandrojenler

Opiatlar
Titiin

Alkol

Ilaca Bagh ED

ED Nedeni Olan

Tiazid ditiretikler
Genel B Blokerler

Androjen res. Antagonistleri
LHRH agonistleri
5-alfa red. Inh.

Fazla miktarlarda

Alternatif Oneri
Alfa blokerler

Ca kanal blokerler
Spesifik B blokerler
ACE inhibitorler
Anj. II reseptor ant.

Sigaray1 birakmak

Miktar1 azaltma




Ilaca Baglh ED

1)Ditiretikler ; Tiazidler

2)Beta-blokerler; non-selektif olanlar (propranolol gibi)
3)Alfa-blokerler ; (alfa 1 reseptor lizerinden)
4)ACE Inhibitorleri ; etkisi yoktur

5)Anjiotensin II Tipl Reseptor Antagonistleri, ; Losartan , valsartan vs.

6)Kalsiyum kanal blokerleri ; ereksiyona etki yok

7) Aldosteron reseptor antagonisti; spironolakton,epleronon androjen reseptor
blokaji nedeniyle libido kaybi, jinekomasti, impotans
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Ilaca Bagh ED

Psikotropik Ilaglar
Antipsikotikler
Antidepresanlar
Anksiyolitikler
Antikonviilzifler
Tutun

Alkol (az miktarda anksiyete azalmasi sebebiyle olumlu ; fazla miktarda libido
azalmasi,merkezi sedasyon nedeniyle olumsuz etki

Antiandrojenler ; flutamid, bikalutamid
REM uykusundaki ereksiyon androjen bagimli
NOS aktivitesi kastrasyonla azalmakta




Diger Hastaliklar ve ED

Yaslhilik




Metabolik Sendrom ve ED

100
mg

MetS
by the Numbers

Affects

40%

of people over
60 years old

Fasting blood sugar level
of 100mg/dL or higher
is a metabolic risk factor

Large waist circumference that’s
at least 40 inches for men and
35 inches for women is visible
sign of metabolic syndrome

Combines at least 3 of the
following issues: abdominal
obesity, high blood sugar, high
triglyceride levels, high blood
pressure or low HDL ("good®)
cholesterol

OO

A loss of just 3%-5%

of your current body weight
can lower your risk for
metabolic syndrome

3 5"

40"

Blood pressure of

130/85 mmHg

or higher is a metabolic risk factor

About 85% of people who
have type 2 diabetes also
have metabolic syndrome

HDL cholesterol level of less Triglyceride level of
than 50 mg/dL for women and 40 mg/dL 150 mg/dL
lessthan S0 mg/dL forAmen L — or higher is a metabolic
a risk factor for metabolic T 50 mg/dL tererspsats
syndrome

Dr. Axe

FOOD != MEDICINE



KBY ve ED

» %45 -%52 oraninda ED
» %51.5 ejakiilasyon bozuklugu tespit edilmis

» Uremi;
Hipotalamo-hipofizer-testis hormon aksini bozuklugu
Hiperprolaktinemi
Ateroskleroz
Psikojenik

Noropati ile erektil disfonksiyon yapar




Tanisal Degerlendir

» Cinsel, Tibbi, Psikososyal Oykii

» Fiziksel Muayene

» Anketler ve Cinsel Islev Semptom Skorls
» Laboratuvar Testleri

Lipid Profili
Serum Total
PRL

LH

Patient with ED (zelf-reported)

¥
Medical and psychosexual history (use of validated instruments, e.g. lIEF)
¥ l‘ ¥ ¥
Identify othar than
ED sexual problems

Identify comman
causes of ED

Identify reversible
rigk factars for ED

Assess psychosocial
status

¥

Focused physical examination

¥ l ¥ ¥

scular and
neurological status

Signs of Cardiova

Penile deformities hypogonadism

Frostatic disease ‘

¥

Laboratary tests

¥

Total testosterone (moming sample)
If indicated, bio-available or free
testosterons

Glucoze-lipid profile
iif not assessad in the last 12 months)

N—arartila dheobmedinm- L —batarmads 'O T N o
ED=erectile dysfunction; lEF=intemational Index of




ED Teshisinde kapsaml Oykii

Cinsel oykii Tibbi oykii
» Erektil yetmezlik e Eslik eden hastaliklar
: . . » Aterosklerotik risk faktorleri ve vaskiiler
» Hasta ya da partnerinde cinsel istek £ B VoSKU
desisilci hastalik

?glsl &l . Ilag/eglence amach 1la¢ veya sigara
» Ejakiilasyon kullanimi
» Orgazm e Cerrahi girisim veya pelvik/perineal

travma oykiist

» Cinsel iliski kaynakl1 genital agri _
» Depresif semptomlar

1. Uluslararasi ED Konsiiltasyon toplantisi 6nerileri. Kaynak: Jardin A et al, eds. Erectile Dysfunction. Plymouth, UK: Health Publication, Ltd; 2000:711-726.
Bakim Prosesi Konsensus Paneli. Int J Impot Res. 1999;11:59-70.



» Laboratuvar: AKS, Li i K , Testleri , Elekrolitler vs (Son 12 ay

, I
icinde yapilmamis

> Radyoloji:Pei'
» lleri Tetkik: , L Iité acisinda)

RS | | ;
Rllaime |



lleri Degerlendirme ve Testler

» Dinamik Infiizyon Kavernézometrisi ve Kavernozografi

Hayati boyunca ED olanlarda, primer ED, perineal pelvik travma sonrasi
gelisenlerde

Penil Vaskiiler Cerrahi oncesi

» Penil Anjiografi
Travmatik arteryel yaralanma ya da penil kompresyon yaralanmasina sekonder ED’de

Penil revaskiilarizasyon cerrahisi



lleri Degerlendirme ve Testler

» Psikofizyolojik Degerlendirme

NPT (noktiirnal penil timesans) ile psikolojik kokenlilerin ayrimi1

» Gorsel-Isitsel ve Vibrasyonlu Uyarim

Organik ve psikojenik ED prezentasyonlarii ayirt etmek icin NPT ye cost-efektif bir
alternatif yontem

» Psikolojik ve Norolojik Degerlendirme



lleri Degerlendirme ve Testler

» Vaskiiler Degerlendirme

» Kombine intrakavﬂiz Enjeksiyon ve Stimiilasyon (CIS)
» Alprostadil
» Papaverin — Trimiks
» Fentolamin - Bimiks

S T

» Dupleks Ultrasonofgrafi (Gri tonlu-Renk Kodlu)
» 5 dk ararliklarla PSV o6l¢iimii /20 dk
» PSV<25 - Arteryel Yetmezlik
» PSV>35-> Normal Arteryel Akim
» RI PSV-EDV/PSV > 0,9 ise Normal
<0,75 ise Venookluzif Disfonksiyon




Hormonal Degerlendirme

gaatat » MR Gériintiileme
- WL seeitloninge otk » Ciddi santral hipogonadizm (testosteron
» 280-1000 ng/d| <150 ng/dI)
» Serum Gonadotropin Olciimleri » Hipofiz Bezine ait hastalik siiphesi
» Artmis FSH-LH - Testikiiler yetmezlik » Serum Tiroid Fonksiyon Testleri
» Azalmis FSH-LH - Hipofizer » Hipertiroidizm testosteronunun Jstrojene

aromatizasyonunu artirarak veya adrenerjik

» Prolaktin toniisi artirarak ED

» Hiperprolaktinemi—=> Hipogonadizm



TURK UROLOJI YETERLILIK KURULU

Ny Sertifikasyon Sinavlarina Hazirlik Kursu '

Erektil Disfonksiyon Tedavisi

Dr. Memduh AYDIN

T.C. Saghk Bakanlig1 Saglik Bilimleri Universitesi
GOP Taksim Egitim ve Arastirma Hastanesi
Uroloji Klinigi / ISTANBUL



Erectile Dysfunction: Treatment

1998
Viagra




Massachusetts Erkek Yaslanma Calismasi: ED
Yeterince Tedavi Edilmiyor

n=639 (>45 yas)

Tedavi goren veya
Tedavi olmak
isteyen

%90
Tedavi icin basvurmayan

McKinlay JB. Int J Impot Res. 2000;12(suppl 4):S6-S11. Massachusetts Erkek Yaslanma Calismasi (MMAS) verilerine dayanmaktadir. Kaynak: AARP Modern Maturity. Sexuality Study.
Washington DC, 1999.



Erektil Disfonksiyon Tedavisinin Algoritmast

Treatment algorithm for erectile dysfunction

Treatment of erectile dysfunction

+ -
Identify and treat

Lifestyle changes Provide education and
‘curable’ causes of and risk factor counselling to patients
ED modification and partners

Identify patient needs and expectations
Shared decision-making
Offer conjoint psychosocial and medical treatment
Apomorphine SL
PDES inhibitors =——————————— Intracavernous injections

Intraurethral alprostadil
Vacuum devices

-

Assess therapeutic outcome:
- Erectile response
- Side-effects

Satisfaction with treatment

-

Inadequate treatment outcome
Assess adequate use of treatment options
Provide new instructions and counselling

Re-trial

i Consider alternative or combination therapy |

! Inadequate treatment outcome
i1
C

onsider penile prosthesis implantation



» Yasam Tarzi Degisikilikleri

DM ve Kardiovaskiiler
hastaliklardan korunma
Sigara birakilmasi

Kilo kontrolii

Artmis Egzersiz

Ilac Degisimi

Antihipertansif ilaclar

SSRI lar

Tedavi Yonetimi

10 NATURAL REMEDIES TO OVERCOME ERECTILE DYSFUNCTION
RISSIR ARG VANICIS NATURAL REMEDIES

o -

MAINTAIN DENTAL HEALTH
> POMEGRANATES

WEIGHT LOSS > RAW CACAD
é STOP SMb
"\

LIMIT ALCOHOL
PELVIC EXERCISES




» Psikoseksiiel
Tedavi

Kaygi1 azaltilmasi
Duyusal odaklanma
Kisiler arasi terapi
Bilissel- davranis¢i terapi

Cinsel egitim

Psikosekstuiel Tedavi

Psikoterapi
+ PDE-5 Inh.

+Intravkavernozal Enj.

+Vakum terapisi ile kombinasyon



Farmakolojik Tedavi

» Pro-erektil mekanizmaya destek

» Anti-erektil mekanizmaya engel

e oy

acrea g ot
GENERIKA W‘. :““ oy

Mirodenafil



Farmakolojik Tedavi- Oral Tedavi

PDE-5 Inhibitorleri

Kavernozal diiz kasta relaksasyon ve
Ere kSiyOn Sexual stimulation
%70 etkinlik ve basari m oo, Smooth muscle cell

I e . I.
Nitric ' l
oxide cGMP- speclfi:

prntein kinase

Sildenafil ve vardenafil r
PDE-6 inhibisyonu gérme bozuklugu TR

YD e
Tadalafil ile PDE 11 inhibe ediyor relaxation

and erection

PDE-5 inhibitor



Slidenafil Tadalafil Vardenafil Udenafil Mirodenafil  Avanafil

Approval by 1999 2003 2003 2006 2008 2011
Korean FDA

Dosage (mg) 25,50, 100 510, 20 10, 20 100, 200 50, 100 100, 200
T1/2 (hr) 4 17.5 4-5 11-13 2.5-3 7-10

Lasting time of 4 38 4 4-12 6-8 7-10
drug effect (hr)

Bioavailability 40% No data 15% No data 24-43% No data

SE >10% Headache, Headache, Headache,  Facial flushing Facial flushing Facial
facial flushing  facial flushing  dyspepsia flushing

IC50 (nM) 0.9-8.5 0.9-6.7 0.1-0.7 0.9-8.5 0.33 9,2
Selectivity PDES, 6 PDES, 11 PDES, 6 PDES, 6 PDES, 11 PDES

Excretion Fecus 80% Fecus 61% Fecus 91-5% Fecus 94.2% Fecus 91.3%  Fecus 62%
Urine 13% Urine 36% Urine 2-6%  Urine 5.8%  Urine 1.3%  Urine 21%

Time for use 30 min-4 hr 25 min-1 hr 30 min 30min-12hr 30 min-4 hr ~ 15-30 min
(before intercourse)




PDE-5 inhibitorleri

)
[
|

Y

Sildenafil 25, 50
F

Tadalafil 5,10

.|

Vardenafil
B

Avanafil 2

AN



ilecekler
Bl

» Tiim PDE-5 inhil

-CI."

1.NO salinimina ¢

2.1lag emilimr 1
3.Gerektiginc

1. 0P

e

s o I 1
4. Tlag etkinligiyini engelleyen sz ghk kontrol, lipid kontrolii,
androjen replasmani ) ; -
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Alfa blokerlerle dikkatlice k
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Yan efikileri

Table &: Commaon adverse events of the four PDES inhibitors currently EMA-approved to treat

Bas agris1 %15-16
] aevent Eﬂﬂmg
Flushing %4-10 } X

Miyalji/sirt agris1 %0-3
Nazal konjesyon %3-4
Gorme bozuklugu %0-3

kMyalgia

* Adapted from EMA statements on product characteristics.
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Diger oral teday

» Alfa adrenorese e

o

» Dopaminerjik

» Melanokc .

» Serotonin-
o

> L-Arjinin,L-DoNaIf son-



Diisiik Yogunluklu Sok Tedavisi

High

N voltageline

@

Shock-waves

Reflector




DUSUK YOGUNLUKLU
EKSTRA-KORPOREAL SOK DALGASI

llk olarak 1990’1 yillarda Young ve Dyson tarafindan arastiriimaya
baslanmis

2010 ve 2012 yillarinda, Vardi ve ark. LI-ESW’nin penil safta
uygulanmasi ile kavernoz hemodinamiklerin iyilestirilebilecegi
gosterdi

Calisma katilimcilarinin higbirinde yan etki raporlanmamastir

Oral farmakoterapiye ek olarak kullanilabilecek minimal invaziv bir
prosediir olmaya adaydir

Electrode

High
voltage line

, Reflector
Shock-waves




v _ "... ad
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Diisiik Yogunluki Tedavisi Protokolu

> 0.09 Mj /mm? ene

» 120/dk frekans

» Haftada

> 3hit.ara!



Intrakavernozal Enjeksiyon

| Alprostadil Cavernous body DO NOT
> C , (Cross section) ll;ll .IJE E\ %T
| THESE
AREAS
>
>
>

Injection of Alprostadil
into the cavernous body

Top side

Corpora
Cavernosa

Underside

H. Cross-section of penis




Intrakavernozal Enjeksiyon Kontrendikasyonlari

P riapizm riski ya da oykiisii olanlar
Agir koagiilopatisi olanlar

Unstabil kardivaskiile hastalik

El becerisi iyi olmayan
MAO-inhibitorii kulanan

Psikolojik instabilite

PENILE INJECTIONS...

Many drugs have beaen successfully

used, but the most popular worldwide

have been used for 30yoars now

are the most effective pharmaceutical treatment for ED

The injection is done by the man himself, after having been trained
by the Urologist, with a special syringe and fine insulin needle directly
into the two sides along the penis

Erection Is Induced 10 minutes after the injection, regardless of sexual desire

It is a practically painless
and particularly effective therapy

EFFECTIVENESS ACCEPTANCE

of injections

PHENTOLAMIN and ALPROSTADIL

is the combination of PAPAVERINE, N T
0 J '\.-’j & _> \,) [»
(tri-mix) 0
The only drug that needs prescription »
is ALPROSTADIL

COMMON SIDE EFFECTS
O PROLONGED ERECTION

(>4 hours needs emeargency treatment)

o PAIN

(alprostadin



Alprostadil

cCaverject®

20mcg ALPROSTADR

» PGEL analogu
» 10 ve 20 mcg dozlarda %70-80 yanit

Avantajlari Dezavantajlari

Agrili ereksiyon fazla

Daha pahali

Sulandirildiktan sonra buzdolabinda
saklanmasi gerekliligi




Papaverin Fentolamin

Y. V V V¥V

Nonspesifik PDES inhibitorti Fentolamin mesilat (Regitin)
KC de metabolize yar1 omrii 1-2 saat

<%255 etkinlik
Pahal1 degil , oda sicakligi

Alfa 1 blokaj

Hipotansiyon, refleks
tasikardi, nazal konjesyon,
KC enzim yiiksekligi, priapizm,penil fibrozis GIS rahatsizlig
dolayisiyla monoterapi den uzaklastirdi

PAPAVERIN HCI.
0,05 g.

10 Amg. 2 mi
@ STERIL - APIROJEN
ANTISFAZNOLITIK
\/

‘ 1ol AarsawD Tock oS

GALEN BAC SAN ve T T A S
KADIKOY  ISTAaNBUL




intrakavernozal Enj. Etkinlikleri

Caverject Alprostadil 5-40mcg

Edex Alprostadil 5-40mcg
Bi-mix Alprostadil+fentolamin - 20mcg+0.5mg
Bi-mix Papaverin+fentolamin - 30mg+0.5mg

Tri-mix Alprostadil+fenfolamin+ 10 mcg+30mg+1md
Papaverin

invicorp VIP+Fentolamin

Thymoxamine Moksisilit




Transdermal Topikal Tedavi

» Nitrogliserin

» Papaverin

» Alprostadil + t
--Alprostadil %1+
--Alprostadil+Ne

» intraiiretral te

l
s

e

» Daha fazla klinik c;éhsﬁia "‘"‘ ¢



Hormonal Tedavi

> Testoseron Replas m:

Hipogonadizmde

A |

Klinik seyri ‘-,'ff Tedavi oncesi ve sonrasi kontrollerde!!
- AT

Testosteron dﬁz- ‘

3 ay tedaviye kll'

DRM ve PSA

J N
Kesilir . KCFT
Lipid profili
Medikal (bromokriptin vs.)
Cerrahi



Oral

metil testosteron (metandren)

Testosteron undekonat

(andriol)

fluoksimesteron
metandrostenolon
Bukkal Striant

Transdermal Patchler
Testoderm TTS

Testoderm
Androderm

Transdermal Jel
Androgel %1

Testim %1

Intramuskuler
Sipionat (depo-testosteron

Enantat(delatestryl)

10-30mg

120-160 mg

5-20 mg
5-10 mg
30 mg

5mg
4-6 mg
2.5-5 mg

°g
°g

150-300mg

150-300mg

dilalt1

oral

Oral
Oral
bukkal

Deri
Skrotum
Deri

Deri
Deri

Kasici

Kasici

giinliik
giinliik

giinliik
Gunluk
12 saatte bir

Gunluk
Gunluk
Gunluk

Gunluk
Gunluk

2-4 haftada 1

2-4 haftada 1




Medikal Cihazlar

» Diger tedavilere yanitsizlarda vakum ereksiyon cihazi

» Penis etrafinda negatif basing olusturarak

» Fizyolojik ereksiyon elde edilmez (genelde venoz kan)

» Glaniiler ereksiyon

> Vakum silindiri heid purmg
» Pompa o

» Elastik Bant ( )

Vakum cihazi kullananlar ereksiyon memnuniyeti %67-90
cihazdan memnuniyet %34-68

‘ Constriction band
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Medikal Cihaziar

Proksimal vendz kage
Arteryel yetmezlik
Protez enfeksiyont

Priapizme sekonc

- ::I
Oral / intrakav oriani -
farmakolojik aj riapizm , protez ¢ikariimas,
r Peyronie cerrahi sonrasi kullanilmasi
basarili ]

L)

s esneklik

i
="




Cerrahi

Genital ve pelvik travma

Peyronie

Uzamus iskemik priapizm

Enfeksiyona sekonder kavernozal fibrozis

ED’nin medikal tedavisinde basarisizlik,

kontrendikasyon veya istenmemesi

Ikinci basamak tedavinin istemem yada basarsiz

olmasi

Rods are bent
up and down
by hand

Mechanical
implant

——— Fluid bulb

Inflatable cylinders

Pump
? Release valve

Inflatable
implant




lleible)
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Dezavantaji




Protez Tipleri — 2 parcali

* Pompa voliimii kisith
» Flaksisite ve ereksiyon daha az memnuniyet verici
* Paralin veya Inhibizone ortiilii form yok




3 Parcali Penil Protezler

Abdominal Sivi Rezervus

Bir ¢ift sisirilebilir intrakorporal silindir
Skrotal Pompa

Medscape Source: Int J Impot Res @ 2008 Nature Publishing Group



> Abdominal boslukta bir 1

AR

—> Takilmas1 .‘ o1




RTES

» Biiylik penislerden (18-24 cm) ziyade
kiiciik ve orta biiytikliikteki penislerde




Momentary Squeeze pump (MS)

» AMS, 2006
Dokunma butonlu anlik sikma pompasi

» 1 defa basmayla kolay sonme

» Daha kiiciik

» Kolay hissetmek i¢in palpabl ¢ikinti
» 700 serisinin tiim silindirlerinde

» n=50 ,cerrahiden sonraki 6. ayda;
» %386 kolay sisme
» %92 kolay sonme

(Bella AJ, Lue TF, J Sex Med 2008)



Titan OTR

One Touch Release pump

» Tek bir dokunma ile deflasyon,

» Pompa ve siv1 rezervuarlar i¢in solid
silikon elastomer

» Silindirleri Biofleks

anevrizma ve kacgak olasiligi diisiik




Cerrahi Yaklasimlar -Penoskrotal




Cerrahi Yaklasimlar-Infrapubik

gy

Limitli korporal goriis alani

Pompa yerlestirmede glicliik

Penoskrotal vs Infrapubik
Hasta memnuniyeti ve enfeksiyon oranlari ayni



Surgical Techniques l

No-Touch Technique

Francois Eid, MD

Amac :

Protez ve hastanin derisi arasindaki direkt veya
indirekt temasi ortadan kaldirmak



No-Touch

N\

asyasl
Sonrasinda
ortuliir

Buck fasyasinin Korpotomi
acilmasi



Korporotomi (infrapubik)




Korporotomi (penoskrotal)




Dilatasyon (infrapubik)
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Silindirlerin yerlestirilmesi (penoskrotal)




erlestirilmesi (Infrapubik)




Surgical Techniques

aditional (Retroperitoneal) and Abdominal Wall (Ectopic)

Reservoir Placement
Finger palpates medial aspect of external inguinal ring " Speculum perforates transversalls fascla

Paul E. Perito, MD, FACS® and Steven K. Wilson, MD, FACS, FRCST? External Inguinal ring

“Department of Urology. Coral Gables Hospital, Coral Gables, FL. USA; TInstitute for Urolo Transversalis fascia
USA

Geleneksel yontem
(retroperitoneal)

1: Perito PE, Wilson SK. Traditional (retroperitoneal) and abdominal wall

(ectopic) reservoir placement. J Sex Med. 2011 Mar;8(3):656-9. doi:
10.1111/3 .2011. PubMed PMID: 21711485,




Ektopik yerlesim (Transvers fasyanin arkas

Reservoir placed between peritonsum
and transversalis fascia (PTF)

,' “\/ ~= Rectus abdominis

== Anterior rectus fascia

_——Infrapubic skin incision
closed with subcuticular
sutures

Corporotomy sutures
using previously

Pump device in place —

10.1111/3.1743-6109.2011.082202.x. PubMed PMID:

1: Perito PE, Wilson SK. Traditional (retroperitoneal)
(ectopic) reservoir placement. J Sex Med. 2011 Mar;8(3)

7171148




Ektopik yerlesim (Transvers fasyanin onu

Reservoir placed between
transversalis fascia and rectus
- Peritoneum

abdominus muscle (ATF) g 3 |‘ 7l
\[ ; i) j‘“ Transversalis fascia

Rectus abdominis

= Anterior rectus fasci=

_— Infrapubic skin incision
closed with subcuticular
sutures

Corporotomy sutures

using previously
placed stay-sutures

X)’;’ Implant in place

Pump device in place ~—____

(retroperitoneal)
Sex Med. 2011 Mar;8(3):¢
PubMed PMID: 21711485.




Rezervuar yerlestirme (infrapubik)

AAAN R
i ‘l L "*V“‘

LS U




Korpotomilerin kapatilmasi (infrapubik)




Korpotomilerin kapatilmasi (penoskrotal)



Dartos posu ve pompa yerlestirme

4 (infrapubik

P GRRERE L




artos posu ve pompa yerlestirme
penoskrotal)




Protez Cerrahisi Komplikasyonlari

Complication

Incidence

Comment

Mecharnical Malfunction (AMS)

Mechanical malfunction -C oloplast
(formerly Mentor)

Corporal Crossover

Erosion

Corporal Perforation
Urethral P erforation

Infection

Glanshowing (S5 T)
Reservoir hemiation
Deep venous thrombosis

Reservoir erosion into adjacent
viscera

10.3%
0.8-31%
Common
intraoperative
finding

1-11% (distal)
0.66-1.06%
Up to 1096*
0.7%

E xtremely rare

Extremely rare

Long-term data, AMS CXIZ XM (91.5-month median
followveupX11)

S-year survival data; 0.8% first 3.5 years, then 3.1%
veatly thereafter(12)

Avord inadvertent intatable device perfaraion by not
placing cinders until needles are through glans on each
side

Proximal perforation less common(13, 14)

More comm on in redo/ibrotic cases(12)

Inhibizone or hydrophilic coated devices, B monthsand 1
year, respedively(15, 16)

*Based on one group's experience (17)

Limited to the penoscrotal approach (18)

Reservoir compression of pelvic vessels due to lateral
displacement (19)

Previous major abdominal pevic operation predisposing
factor

(16, 20, 21)




EREKTIL DISFONKSIYONUN GELECEKTEKI
TEDAVISI

» NO-cGMP yolagi ile indiiklenen vazorelaksasyon
» NO-cGMP bagimsiz vazorelaksasyon
» Antiinflamatuar ve Antifibrotik terapiler

» Toksinler
» Polifenoller
» Eksternal penil destek aletleri

» Impuls manyetik alan tedavisi

» Endovaskiiler tedavi
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Managements & treatments






