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Abstract
Introduction:  Linear  shock  wave  therapy  (LSWT)  is  a  new  noninvasive  therapy  that  uses  low-
intensity shock  waves  to  induce  local  angiogenesis  promising  modality  in  the  treatment  of
erectile dysfunction  (ED).
Objective:  To  evaluate  the  effectiveness  of  LSWT  in  men  with  vasculogenic  erectile  dysfunction
(ED), in  a  Tertiary  Care  Center.
Material  and  methods:  Included  15  men  aged  45---70  years,  sexually  active  with  mild  and  mod-
erate vascular  ED  evaluated  with  the  International  Index  of  Erectile  Function  (IIEF).  The  study
was conducted  in  three  stages:  screening,  treatment  and  results.  Treatment  stage:  4  weekly
sessions LSWT  (RENOVA®)  5000  waves  (.09  mJ/mm2).  Erectile  function  was  assessed  with  IIEFF-
EF, SEP  (Sexual  Encounter  Profile)  and  GAQ  (Global  Assessment  Questions)  at  one  and  six  months
after treatment.
Results:  The  rate  of  success  was  80%  (12/15).  Patients  with  mild  ED  (6/15)  40%  and  moderate
ED (9/15)  60%.  We  found  a  positive  association  between  IIEF-Basal  (average  14.23  pts)  and  IIEF
at one  month  and  six  months  after  therapy  (19.69  pts)  a  difference  of  5.46  pts  (p  <  .013).
Conclusions:  The  feasibility  and  tolerability  of  this  treatment,  and  rehabilitation  potential
features,  make  it  this  an  attractive  new  treatment  option  for  patients  with  ED.
© 2014  AEU.  Published  by  Elsevier  España,  S.L.U.  All  rights  reserved.

PALABRAS  CLAVE
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Terapia  de  ondas  de  choque  lineales  en  el  tratamiento  de  la  disfunción  eréctil
Disfunción  eréctil Resumen

Introducción:  La  terapia  de  ondas  de  choque  lineales  (LSWT)  es  una  nueva  terapia  no  invasiva
vasculogénica;

Ondas  de  Choque
Lineal;
Terapia  de  Ondas  de
Choque  Lineal

que utiliza  ondas  de  choque  de  baja  intensidad  para  inducir  la  angiogénesis  local  controlada  y
mejorar significativamente  la  función  eréctil.
Objetivo:  Evaluar  la  eficacia  de  la  LSWT  en  hombres  con  disfunción  eréctil  vasculogénica  (DE)
en un  centro  de  atención  de  tercer  nivel.
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Material  y  métodos:  Se  incluyeron  15  hombres  de  edades  comprendidas  entre  45  y  70  años,
sexualmente  activos  con  DE  vascular  leve  y  moderada,  evaluados  con  el  índice  internacional  de
función eréctil  (IIEF).  El  estudio  se  realizó  en  3  etapas:  detección,  tratamiento  y  seguimiento.
Recibieron  4  sesiones  de  LSWT  semanales  (RENOVA®)  5.000  ondas  (0,09  mJ/mm2).  La  función
eréctil se  evaluó  con  IIEFF-EF,  Perfil  del  encuentro  sexual  (SEP)  y  Cuestionario  de  evaluación
global (GAQ)  al  mes  y  a  los  6  meses  después  del  tratamiento.
Resultados:  La  tasa  de  éxito  fue  del  80%  (12/15).  Pacientes  con  DE  leve  40%  y  DE  moderada
60%. Se  encontró  una  asociación  positiva  entre  el  IIEF-basal  (promedio  14,23  pts)  y  IIEF  un  mes
y 6  meses  después  del  tratamiento  (19,69  pts)  una  diferencia  de  5,46  puntos  (p  <  0,013).
Conclusiones:  La  factibilidad  y  tolerabilidad  de  este  tratamiento,  y  sus  características  poten-
ciales de  rehabilitación,  hacen  que  pueda  ser  una  nueva  opción  terapéutica  atractiva  para
pacientes con  DE.
©  2014  AEU.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.
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ntroduction and clinical scenario

rectile  dysfunction  (ED)  is  the  persistent  inability  to
chieve  and  maintain  the  erection  sufficient  to  permit  sat-
sfactory  sexual  intercourse.1 Vasculogenic  ED  is  due  to
iseases  such  as  diabetes  mellitus,  hypertension,  hyperlipi-
emia,  smoking,  or  vascular  occlusive  disease.2,3 Although
D  is  a  benign  disorder,  it  affects  physical,  mental,  and
ocial  health  and  has  a  significant  impact  on  quality  of  life
f  men  and  their  partners.4 LWST  stimulates  the  expression
f  angiogenesis-related  growth  factors,  such  as  endothelial
itric  oxide  synthase,  vascular  endothelial  growth  fac-
or,  and  endothelial  cell  proliferation  factors.  Also  LWST
nduces  neovascularization  and  cell  proliferation.5 LWST
ould  improve  penile  blood  flow  and  endothelial  function
y  stimulating  angiogenesis  in  the  penis.6 This  technology  is
ecoming  a  new  modality  in  the  treatment  of  patients  with
D.

linical cases

e  evaluated  15  men,  with  vasculogenic  ED,  between  45  and
0  years  of  age  sexually  active  (sexual  activity  with  a  partner
r  manual  stimulation)  with  mild  to  moderate  vasculogenic
D.  Patients  were  assessed  with  the  International  Index
f  Erectile  Function  (IIEF-EF).  The  study  was  conducted  in
hree  stages,  from  June  to  December  2013.  The  first  stage
onsisted  of  screening,  including  complete  medical  history
nd  physical  examination.  The  second  stage  was  the  treat-
ent,  which  in  turn  was  carried  out  in  two  phases,  the  first
hase  is  called  ‘‘physical  therapy’’  in  which  all  patients
eceived  4  sessions  with  LSWT  (RENOVA®) 5000  waves  of
.09  mJ/mm2,  300  intensity  waves/min  (5  Hz),  40  mm  deep,
n  four  areas  (cavernosum  right,  left  waves  on  each  side
00,  and  left  and  right  crus  waves  1600  on  each  side);  each
ession  lasting  20  min  with  an  interval  of  one  week  between
ach  session.

The  treatment  is  performed  on  an  outpatient  basis  with-
ut  using  any  anesthetic.  The  second  phase  of  treatment

onsisted  of  ‘‘rehabilitation’’  at  home  between  sessions
sexual  activity  with  a  partner  or  manual  stimulation);
nd  finally,  the  third  stage  of  the  study,  evaluating  the
linical  results  using  IIEF,  EHS  (Erection  Hardness  Score),

r
<
b
i

EP  (Sexual  Encounter  Profile),  GAQ  (Global  Assessment
uestions)  at  one  month  and  six  months  after  treatment.

We  analyzed  quantitative  and  qualitative  variables  such
s  age,  body  mass  index  (BMI),  smoking  history,  diabetes
ellitus,  hypertension,  ischemic  heart  disease,  Basal  IIEF

Grade  ED),  EHS,  SEP,  years  with  ED.  The  statistical  analy-
is  is  done  with  GraphPad  Prism  6.0  and  SPSS  19  statistics
sing  the  following  tests:  Student  t  distribution  (t),  Pearson
orrelation  (r),  (p).

esults

ifteen  men  with  a mean  age  of  59.6  years  (45---70)  with  mild
o  moderate  ED  were  enrolled.  40%  of  patients  (6/15)  had
ild  ED,  and  60%  had  moderate  ED  (9/15).  Patients  with
ild  ED  had  a  basal  IIEF-EF  average  of  18  points,  and  13
oints  for  patients  with  moderate  ED.  Treatment  efficacy
as  evaluated  with  IIEF-EF,  GAQ,  and  SEP.

Success  of  treatment  was  defined  as  an  increase  of  >2
oints  and  >5  points  in  groups  of  mild  and  moderate,  respec-
ively  (9).  No  adverse  effects  occurred.  The  rate  of  success
as  80%.  We  found  a  positive  association  between  the  basal

IEF  (average  14.23  pts)  and  IIEF  after  one  month  and  six
onths  (19.69  pts)  with  a  difference  of  5.46  pts  (p  <  0.013)

Table  1).
Patients  with  mild  ED  83%  (5/6)  had  improvement  >2  pts;

nd  patients  with  moderate  ED  78%  (7/9)  had  an  increase  of
5  pts  (p  <  0.56).

We  found  no  association  between  minor  age  (mean  59.6
ears)  and  treatment  success,  (7/15)  46%  of  patients  were
60  years,  all  these  (7/7)  had  a  positive  response  to  treat-
ent,  and  (8/15)  54%  patients  were  <60  years  in  this  group,

2%  (5/8)  were  successful  with  the  treatment  (p  <  0.01).
We  observed  that  patients  who  had  1---5  years  with  ED

0%  (9/15)  showed  an  improvement  of  4  points  in  67%  (6/9)
f  patients,  (p  <  0.20);  and  we  did  not  find  an  association
etween  the  IPSS  (average  9  points)  and  the  success  of  treat-
ent  (p  =  0.0712).
We  analyzed  the  influence  of  the  smoking  index  on  the
esponse  to  the  treatment.  Patients  had  a  smoking  index
20  and  >20,  and  there  is  a  negative  association  (p  <  0.05)
etween  these  groups,  73%  (11/15)  of  patients  had  a  smoking
ndex  (SI)  <20,  92%  (10/11)  of  them  were  successful  with
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Table  1  Results  of  sexual  function  questionnaires  before
and 1  month  after  low-intensity  extracorporeal  shockwave
therapy.

Test  Score  Baseline  Score  Score  1  mo
after  treatment

p  value

IIEF  15  (11---18)  pts  20  (11---23)  pts  p  <  0.013
EHS 2  (2---3)  pts  4  (2---4)  pts  p  <  0.01
SEP III  7  patients  12  patients  p  =  0.0013
GAQ ---  12  patients

IIEF: International Index of Erectile Function 21---25
points = normal, 16---20 = mild erectile dysfunction,
11---15 = moderate erectile dysfunction, 5---10 = severe erec-
tile dysfunction. EHS: 0 = the penis enlarges, 1 = the penis
enlarges, but not flabby, 2 = the penis hardens, but not enough
for penetration, 3 = the penis is hard enough for penetration

Table  2  Patient  characteristics  and  the  effect  of  low-
intensity  extracorporeal  shockwave  therapy  on  the  Interna-
tional  Index  of  Erectile  Function  score.

Patient  characteristics  No.  Patient  that
improve  IIEF

p  value

ED  grade
Mild  (5/6)  p  <  0.56
Moderate  (7/9)

Age
<60  years  (5/8)  p  <  0.01
>60 years  (7/7)

ED duration
>3 years  (6/6)  p  <  0.20
<3 years  (6/9)

Smoking  index
>20  (2/4)  p  <  0.05
<20 (10/11)

Quality  of  life
QoL  >15  (10/10)
QoL  <15  (2/5)  p  =  0.19

Body mass  index
>30  (2/4)  p  =  0.009
<30 (10/11)

Diabetes  mellitus
Diabetic  patients  (5/8)
Non-diabetic  Patients  (7/7)  p  =  0.1

Trust  to  achieve  and  maintain  erection
Q15  >3  (10/10)
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long-term  evaluation.  Based  on  our  results,  LSWT  can  be
but not completely hard, 4 = the penis is completely hard and
stiff. SEP: Sexual Encounter Profile; GAQ: Global Assessment
Questions.

the  treatment,  and  only  50%  (2/4)  of  patients  with  a  SI  >20
showed  improvement.

There  is  no  influence  between  obesity  and  treatment
response  in  these  patients,  according  to  the  BMI.  Overweight
73%  (11/15)  and  obese  27%  (4/15)  patients,  in  the  obese
patients  group  had  50%  (2/4)  success  with  the  treatment,
the  trend  is  that  there  is  no  association  between  obesity
and  no  improvement  in  IIEF  (p  =  0.15).

Diabetic  patients  were  53%  (8/15),  of  which  62%  (5/8)
had  a  favorable  response  to  treatment,  and  47%  (7/15)  of
non-diabetic  patients  were  successful  with  the  treatment.

During  the  study,  we  compared  the  strength  of  erec-
tion  with  baseline  and  post-treatment  level,  finding  that
53%  (8/15)  of  patients  had  EHS  <2,  and  of  these,  33%  (3/8)
showed  improvement  with  treatment  (p  <  0.01)  (Table  2).

In  reviewing  the  responses  on  the  GAQ,  in  our  study  we
found  that  80%  (12/15)  of  patients  responded  ‘‘yes’’,  there-
fore  we  consider  it  a  successful  treatment  for  these  patients
(Table  1).

Discussion

All  treatments  available  for  ED  improve  sexual  function  and
the  quality  of  erections,  but  they  are  not  curative.  The
search  for  a  cure  for  ED  is  the  next  step,  and  it  should  be  the
goal  in  the  coming  years.  Scientific  evidence  casts  contro-
versial  results,  so  efficiency  will  be  demonstrated  in  LSWT
double-blind  controlled  studies.

We  selected  measurement  tools  validated  and  accepted
as  the  IIEF  and  EHS,  these  questionnaires  have  a  high  degree
of  sensitivity  and  specificity  for  detecting  changes  in  the
mechanism  of  erection  associated  to  the  treatment.7---9

The  results  in  our  study  show  that  EHS  was  >3  in  80%
of  patients  after  LSWT.  It  is  a  remarkable  improvement  in
patients,  and  it  is  noteworthy  that  it  was  achieved  with-
out  using  any  medication.  Subjective  evaluation  of  erectile
function  coincides  with  the  fact  that  LWST  has  an  effect

on  the  mechanism  of  erection  by  improving  blood  flow  to
the  penis.10 It  is  suggested  that  successful  LSWT  for  mild  to
moderate  ED  is  defined  as  an  increase  >2  and  >5  points  in
the  IIEF.11

e
T
a
g

Q15  <3  (2/5)  p  =  0.19

SEP  evaluates  sexual  encounters  with  two  questions;  SEP-
 in  the  past  4  weeks,  were  you  able  to  penetrate  your
artner?,  SEP-3  Have  you  had  an  erection  long  enough  for
ou  to  have  successful  intercourse?  The  GAQ  questionnaire
valuates  treatment;  GAQ-1  in  the  past  4  weeks,  Has  the
reatment  you  have  been  following  improved  erectile  func-
ion?,  GAQ-2  if  the  response  to  GAQ-1  is  YES,  Has  the
reatment  improved  its  ability  to  engage  in  sexual  activity
uring  the  past  4  weeks?  In  reviewing  the  responses  to  these
uestionnaires,  in  our  study  we  found  that  80%  of  patients
esponded  ‘‘yes’’,  so  it  is  considered  a  successful  treatment
or  these  patients.

The  initial  trend  indicators  help  us  identify  risk  factors
hat  contribute  to  negative  results.  We  consider  that  moni-
oring  should  be  extended  to  obtain  long-term  results,  and
o  far  there  are  no  reports  of  long-term  results.

onclusions

ur  short-term  results  are  encouraging,  but  they  demand  a
ffective  and  safe  for  the  treatment  of  vasculogenic  ED.
he  feasibility  and  tolerability  of  this  treatment  make  it  an
ttractive  new  treatment  option  for  patients  with  vasculo-
enic  ED.
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