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OBJECTIVE: To de te rm ine  th e  fre q ue ncy of vas culoge nic e re ctile  dys function w ith  color Dopple r s onograph y
follow ing intracave rnos al inje ction of pros taglandin E1. SUBJECT AND METHODS: 77 patie nts  of e re ctile
dys function w h o unde rw e nt color dopple r s onograph y at de partm e nt of diagnos tic radiology, Liaq uat National
Pos tgraduate  Me dical Ce ntre  from  De ce m be r 2013 till Nove m be r 2014 w e re  e nrolle d in th is  s tudy. Th e  pe nile
color dopple r s onograph y w as  pe rform e d on Tos h iba Aplio us ing 7 MH z  line ar array probe  follow ing intracave rnos al
inje ction of pros taglandin E1 20 m cg. RESULTS:  Vas culoge nic e re ctile  dys function w as  obs e rve d in 48 (62.3% )
cas e s . Out of 48 cas e s , arte rial ins ufficie ncy w as  s e e n in 10 (20.8% ) and ve nous  ins ufficie ncy w as  obs e rve d
in 38 (79 .2% ) cas e s . Rate  of vas culoge nic e re ctile  dys function w as  s ignificantly h igh e r in 46 to 50 ye ars  of age .
CONCLUSION: In our s tudy pre dom inant caus e  of e re ctile  dys function is  vas culoge nic w h ich  can be  diagnos e d
e fficie ntly by Color Dopple r s onograph y follow ing intracave rnos al inje ction of pros taglandin E1.
Key Words: Vas culoge nic e re ctile  dys function, Color Dopple r Sonograph y, pros taglandin E1.

ABSTRACT

Introduction

Se xual dys function is  a com m on dis orde r am ong
m e n w orldw ide . In 19 9 5 approxim ate ly m ore  th an
152 m illion m e n s uffe re d from  e re ctile  dys function
(ED) and it is  pre s um e d th at th is  num be r w ill ris e  to
approxim ate ly 322 m illion by th e  ye ar 2025.1-3

O rganic caus e s  are  th e  m os t fre q ue nt (50-9 0% )
caus e s  of e re ctile  dys function. O rganic im pote nce
in th e  pre s e nce  of norm al e ndocrine  balance  and
intact ne rvous  s ys te m  is  vas cular in origin in about
50-70%  cas e s  and is  m os tly due  to com bine d
arte rioge nic and ve noge nic caus e s . Pure  arte rioge nic
im pote nce  accounts  for about 30%  of cas e s  and
is olate d ve noge nic im pote nce  is  found in about 15%
of patie nts . Rare ly, organic im pote nce  is  caus e d by

s tructural abnorm alitie s  of th e  pe nis  s uch  as  Pe yro-
nie s  dis e as e .4

In th e  s e cond Prince ton cons e ns us , Jack s on e t al5

conclude d th at a m an w ith  ED and no cardiac s ym p-
tom s  is  a patie nt w ith  cardiac (or vas cular) dis e as e
until prove n oth e rw is e . Be caus e  of s im ilar path oph y-
s iology ED m ay s e rve  as  an indicator of s ile nt cardio-
vas cular dis e as e  re q uiring furth e r e valuation in th is
re gard. Afte r intracave rnos al inje ction of a vas odilatory
age nt lik e  pros taglandin E1, color Dopple r s onograph y
com bine d w ith  s pe ctral inte rrogation is  pe rform e d to
as s e s s  cave rnos al arte -rie s  and dors al ve s s e ls . It is
one  of th e  m os t e ffe ctive  m e th ods  for diffe re ntiating
Ps ych oge nic and Vas -culoge nic caus e s  of e re ctile
dys function.6 It is  of im m e ns e  im plication as  m os t of
vas culoge nic caus e s  of e re ctile  dys function are
tre atable .
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ve locity of le s s  th an 35 cm /s e c on pe nile  color Dopple r
s onograph y w as  labe lle d as  arte rial ins ufficie ncy. An
e nd dias tolic ve locity of gre ate r th an 5 cm /s e c on
pe nile  color Dopple r s onograph y w as  labe le d as  ve -
nous  incom pe te nce .
Data w as  e nte re d in s tatis tical pack age  for s ocial
s cie nce s  (SPSS) ve rs ion 17 for th e  analys is  purpos e .
M e an and s tandard de viation w e re  calculate d for
q uantitative  variable s  i.e . age , pe ak  s ys tolic and
dias tolic ve locitie s . Fre q ue ncie s  and pe rce ntage s
w e re  com pute d for q ualitative  variable s  lik e  vas culo-
ge nic e re ctile  dys function, arte rial and ve nous  ins u-
fficie ncy. Stratification w as  done  w ith  re gards  to age
and duration of e re ctile  dys function to s e e  th e  e ffe ct
on th e s e  outcom e  variable s  th rough  ch i-s q uare  te s t.
p 0.05 w as  cons ide re d as  s ignificant.

Materials and Methods

It w as  a pros pe ctive  cros s  s e ctional de s criptive  s tudy
carrie d out at th e  de partm e nt of radiology Liaq uat
National h os pital and Pos tgraduate  M e dical Ce ntre ,
be tw e e n 1s t De ce m be r 2011 to 30 th  Nove m be r 2012.
Purpos ive  non probability s am pling w as  done . Sam ple
s iz e  w as  77 patie nts  w ith  pre vale nce  of vas culoge nic
e re ctile  dys function 15% , m argin of e rror= 8%  and
9 5%  confide nce  inte rval. All patie nts  w h o w e re
re fe rre d to us  w ith  h is tory of e re ctile  dys function for
6 m onth s  or m ore  and be tw e e n age s  of 20 to 50
ye ars  w e re  include d in th is  s tudy. Patie nts  w ith  k now n
ris k  factors  or dis e as e  e .g, DM, H ype rte ns ion, K idne y
dis e as e , H orm onal im balance , Ne urological dis e as e
(e .g, Strok e  ) and patie nts  on drugs  ( e .g, Antide pre -
s s ants , Anti H TN, Se dative s  ) and patie nts  w ith  Pe y-
ronie s  dis e as e  w e re  e xclude d from  th e  s tudy. Inclus ion
and e xclus ion crite ria w e re  s trictly follow e d in orde r
to avoid confounding variable s . Inform e d cons e nt
w as  tak e n from  all patie nts . Re le vant h is tory w as
obtaine d from  patie nts .
Th e  pe nile  color Dopple r s onograph y w as  pe rform e d
on Tos h iba Aplio us ing 7 M H z  line ar array probe
follow ing intracave rnos al inje ction of pros taglandin
E1 20 m icrogram .
Pre  inje ctional gray s cale  ultras ound w as  pe rform e d
in both  longitudinal as  w e ll as  trans ve rs e  s e ctions
to e xclude  Pe yronie s  dis e as e . A s e nior radiologis t
h aving 5 ye ars   e xpe rie nce  in dopple r s onograph y
as s e s s e d all th e  patie nts  in th e  s tudy. During color
Dopple r s onograph y m e as ure m e nts  of pe ak  s ys tolic
and e nd dias tolic ve locitie s  w e re  obtaine d in e ach
cave rnos al arte ry at 5 m inute s  inte rvals  for 30 m inute s
follow ing intracave rnos al inje ction of pros taglandin
E1 20 m cg. Sam pling factors , accurate  gate  place -
m e nt and angle  corre ction w e re  optim iz e d for
cons is te nt and re producible  re s ults . Spe ctral w ave
form s  from  th e  cave rnos al arte ry w e re  m e as ure d at
th e  bas e  of th e  pe nis  as  ve locitie s  are  h igh e s t h e re
and angle  corre ction is  optim al.
Vas culoge nic e re ctile  dys function occurs  w h e n th e re
is  ins ufficie nt blood flow  to th e  corpora cave rnos a
(arte rial ins ufficie ncy ) or w h e n ve nous  le ak e s  occur
th at allow  los s  of blood from  th e  corpora cave rnos a
( ve nous  ins ufficie ncy).
Pre s e nce  of e ith e r of th e  tw o w as  cons ide re d as
vas culoge nic e re ctile  dys function. A pe ak  s ys tolic

Results

A total of 77 patie nts  pre s e nting w ith  e re ctile  dys -
function w e re  include d in th is  s tudy. Th e  ave rage
age  of th e  patie nts  w as  34.55 ± 8.24 ye ars  (9 5% CI:
32.67 to 36.42). Age  range d from  20 to 50 ye ars .
vas culoge nic e re ctile  dys function w as  obs e rve d in
48 (62.3% ) cas e s . Out of 48 cas e s , arte rial ins uffi-
cie ncy w as  s e e n in 10 (20.8% ) and ve nous  ins uffi-
cie ncy w as  obs e rve d in 38(79 .2% ) cas e s .
Rate  of vas culoge nic e re ctile  dys function w as  s igni-
ficantly h igh e r in 46 to 50 ye ars  of age  as  s h ow n in
(Tab. 1). Duration of e re ctile  dys function doe s  not
s e e m  to be  th e  s ignificant affe cting factor. Vas culo-
ge nic e re ctile  dys function w as  s e e n in 25 (59 .5% )
patie nts  w h os e  duration of dis e as e  w as  be low  and
e q uals  to 1 ye ar. O ut of th e s e  25 patie nts , 5 (50% )
patie nts  h ad arte rial ins ufficie ncy and 20 (52.6% )
patie nts  h ad ve nous  ins ufficie ncy. In 23 (65.7% )
patie nts  duration of e re ctile  dys function w as  above
1 ye ar (Tab. 2). Out of th e s e  25 patie nts , 5 (50% )
patie nts  h ad arte rial ins ufficie ncy and 18 (47.4% )
patie nts  h ad ve nous  ins ufficie ncy. Arte rial ins ufficie ncy
and ve nous  ins ufficie ncy w e re  als o e valuate d w ith
re s pe ct to age  groups  and duration of dis e as e  as
pre s e nte d in table  3 and 4 re s pe ctive ly.
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Discussion

Th e  norm al m ale  s e xual re s pons e  cycle  can be  fun-
ctionally divide d into five  inte rre late d e ve nts  th at
occur in a de fine d s e q ue nce : libido, e re ction, e jacula-
tion, orgas m , and de tum e s ce nce . Th e  functional cla-
s s ification of th e  m ale  s e xual cycle  is  th e  m os t ph y-
s ically q uantifiable  one .
In 19 82 during a vas cular re cons tructive  proce dure ,
Ronald Virag note d th at infus ion of papave rine  into
th e  h ypo gas tric arte ry produce d e re ction. In 19 85
Lue  e t al introduce d th e  te ch niq ue  of h igh  re s olution
s onograph y and q uantitative  Dopple r s pe ctrum
analys is .7 In 19 86 Is h ii publis h e d th e  firs t clinical
s e rie s  on intracave rnous  inje ction of pros taglandin
E1. Pros taglandin E1 be caus e  of its  e fficacy and
s afe ty (low  priapis m  rate s ) is  th e  drug of ch oice  for
pe nile  inje ction. Th e  de m ons tration th at vas oactive
inje ctions  could produce  pe nile  e re ction w ith out
be ne fit of ps ych ic or tactile  s tim uli re volutioniz e d th e
diagnos is  and tre atm e nt of e re ctile  dys function by
providing a dire ct te s t of e nd organ inte grity and offe -
ring an e tiology s pe cific th e rapy.
In pre s e nt s tudy fre q ue ncy of vas culoge nic e re ctile
dys function w ith  color dopple r w as  obs e rve d in 48
(62.3% ) cas e s . Out of 48 cas e s , arte rial ins ufficie ncy
w as  s e e n in 10 (20.8% ) and ve nous  ins ufficie ncy
w as  obs e rve d in 38 (79 .2% ) cas e s . In anoth e r s tudy
by Bari V e tal (3) it w as   obs e rve d th at vas culoge nic
caus e s  w e re  note d in 23 patie nts  (33% ), 12 w ith
arte rial ins ufficie ncy and 11 w ith  ve nous  le ak . Th e
low e s t pe ak  s ys tolic ve locity in arte rial ins ufficie ncy
patie nts  w as  10-13 cm s /s e c and h igh e s t ve locity
ach ie ve d w as  22 cm s /s e c. In patie nts  w ith  ve nous
le ak , th e  e nd dias tolic ve locity w as  above  6 cm s /s e c

Vasculogenic ED

Yes  n=48 No  n=29

 25 Years

26 to 30 Years

31 to 35 Years

36 to 40 Years

41 to 45 Years

46 to 50 Years

10(76.9%)

9(56.3%)

11(78.6%)

7(41.2%)

3(37.5%)

8(88.9%)

3(23.1%)

7(43.8%)

3(21.4%)

10(58.8%)

5(62.5%)

1(11.1%)

Chi-Square= 11.05; p=0.05
Row wise percentage were computed

Table 1: Fre q ue ncy of vas culoge nic ED w ith  re s pe ct to age  groups
n=77

Age Group

Yes  n=48 No  n=29

 25 Years

26 to 30 Years

31 to 35 Years

36 to 40 Years

41 to 45 Years

46 to 50 Years

10(76.9%)

2(20%)

2(20%)

2(20%)

0(0%)

3(30%)

3(23.1%)

7(18.4%)

9(23.7%)

5(13.2%)

3(7.9%)

5(13.2%)

Chi-Square= 3.16; p=0.675
Colum wise percentage were computed

Table 3: Fre q ue ncy of vas culoge nic ED w ith  re s pe ct to age  groups
 n=48

Arterial Insufficiency
n = 10

Venous Insufficieny
n=38

Vasculogenic ED

Yes  n=48 No  n=29

 1Years

> 1 Years

25(59.5%)

23(65.7%)

17(40.5%)

12(34.3%)

Chi-Square= 0.312; p=0.57

Table 2: Fre q ue ncy of vas culoge nic ED w ith  re s pe ct to age
duration of ED  n=77

Chi-Square= 0.022; p=0.88
Colum wise percentage were computed

Table 4: Fre q ue ncy of vas culoge nic ED w ith  re s pe ct to duration
of e re ctile  dys function  n=48

Vasculogenic ED

Arterial Insufficieny
n=10

Venous Insufficiency
n=38

 1 Years

> 1 Years

5(50%)

5(50%)

20(52.6%)

18(47.4%)
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m ate  th e  re al pre vale nce  due  to diffe re nt e pide m io-
logical crite ria us e d in th e  s tudie s  to de fine  ED. Th e
Mas s ach us e tts  m ale  aging s tudy s h ow e d th at th e
pre vale nce  is  52%  in m e n be tw e e n age s  40 and 69
yrs .19  Oth e r s tudie s  re porte d value s  as  low  as  4.6%
for m e n unde r 25 yrs  old, and 37.6%  for m e n ove r
74 yrs .20 Ne ve rth e le s s , it is  com m on in th e  e lde rly
population as  w e ll as  th e  young.
Ere ctile  function is  an im portant q ue s tion in law s uits
for divorce , rape , and dam age s . Law ye rs  m ay abus e
th e  as s e rtion of ED in law s uits  for divorce  and rape .
Dopple r e valuation is  of cons ide rable  h e lp in s uch
cas e s . Th e  inve s tigation, inte rpre tation, and ch arac-
te ris tics  of m e dicole gal cas e s  m ay diffe r in countrie s
w ith  diffe re nt culture s . Th e  availability of e ffe ctive
and w e ll-tole rate d oral m e dications  h as  dram atically
ch ange d th e  clinical approach  to e re ctile  dys function.
Ph arm acoth e rapy is  th e  pre fe rre d cos t-e ffe ctive  firs t-
line  th e rapy in th e  vas t m ajority of patie nts .21 It is
im portant th at w e  diagnos e  th e  tre atable  caus e s  of
e re ctile  dys function in w h ich  vas cular caus e s  are  an
im portant e ntity. Dopple r ultas ound plays  an im portant
role  in diagnos is  and tre atm e nt planning.Local
e xpe rtis e  de ve lopm e nt is  e s s e ntial in th is  are a and
can re s ult in s ignificant contribution to m ank ind.
Manage m e nt of e e ctile  dys function ne e ds  te am  app-
roach  w ith  te am  dynam ics  involving urology, e ndo-
crinology, ps ych iatry, vas cular s urge ry, diagnos tic
and inte rve ntional radiology. Aw are ne s s  at gras s root
le ve l including ge ne ral practitione rs  and public w ill
als o im prove  th e  s cope  of dis e as e .

and h igh e s t ve locity re corde d w as  16-17 cm s /s e c.
In H us s ain8 e t al s tudy cons is ting of 40 patie nts  ED
due  to organic caus e s  w as  found in 18 patie nts .
Ve nous  le ak  w as  ide ntifie d as  a caus e  am ong 9 /18
(50% ) patie nt and arte rial ins ufficie ncy in 6/18 (33% )
patie nts . O ne  patie nt (5.6%  ) e ach  h ad m ix picture
of ve nous  le ak  and arte rial ins ufficie ncy, low  flow
priapis m  and Pe yronie ’s  dis e as e  re s pe ctive ly.
Vas cular ins ufficie ncy s e e m s  to be  th e  m os t com m on
caus e  of organic m ale  s e xual dys function.9  Ere ctile
dys function (ED) s e condary to e xce s s ive  ve nous
le ak age  is  be ing re porte d w ith  s ignificant fre q ue ncy
in clinical s tudie s .10 Pe nile  dis e as e s , s uch  as  conge ni-
tal m alform ation, Pe yronie 's  dis e as e , priapis m  and
ph im os is  m ay inte rfe re  w ith  e re ctile  function. Vas culo-
ge nic ED patie nts  h ave  m ore  m ark e dly im paire d
e ndoth e lial and s m ooth  m us cle  functions  com pare d
w ith  patie nts  h aving s im ilar ris k  factors  but no ED.11

A s urve y carrie d out by Sh abs igh  e t al  re ve ale d th at
pre vale nce  of co m orbiditie s , s uch  as  vas cular dis e a-
s e s , incre as e d w ith  ED s e ve rity,  w h ich  m ay s ugge s t
th at  ED is  an indicator of h e alth  s tandard.12

PGE-1 (alpros tadil) , a m e tabolite  of arach idonic acid
caus e s   s m ooth  m us cle  re laxation re s ulting in  vas o-
dilation in m an. It als o h as  an -2 adre ne rgic block ing
e ffe ct and h e nce  h as  th e  pote ntial of re ducing s ym pa-
th e tic ove rtone  in patie nts  w ith  ps ych oge nic e re ctile
dys function.
Th e  ove rall e re ctile  re s pons e  to pros taglandin intra
corpore al inje ctions  is  about 70% .13 Pain is  th e  m os t
com m on s ide  e ffe ct, occurring in 13-80%  of patie nts
and is  dos e -re late d. Oth e r s ide  e ffe cts  as s ociate d
w ith  PGE-1 inje ctions  include  local corpore al h ae m a-
tom a or e cch ym os is  (8% ), prolonge d e re ction to be t-
w e e n 4 and 6 h ours  (5% ), priapis m  of gre ate r th an
6 h  (1% ), pe nile  oe de m a (2% ), and fibros is  (2.3% ).14

Ve nous  ligation re s ults  in initial re cove ry of e re ctile
function w ith in th e  firs t 6 m onth s  of th e  s urge ry as
re porte d in 60%  to 70%  of patie nts .15 H ow e ve r, th e
long-te rm  s ucce s s  rate  of pe nile  ve in ligation is  poor,
w ith  only about 20%  of patie nts  able  to h ave  norm al
inte rcours e  m ore  th an 1 ye ar afte r s urge ry.16

In our s tudy rate  of vas culoge nic e re ctile  dys function
w as  s ignificantly h igh e r in 46 to 50 ye ars  of age . In
H us s ain e t al8 s tudy am ong 40 patie nts , 26 (65% )
w e re  age d > 40 ye ars  w h ich  is  in accordance  w ith
th e  fact th at e re ctile  dys function m os t com m only
occurs  at a late r age  group.17,18 It is  difficult to e s ti-

Conclusion

Color Dopple r e valuation of e re ctile  dys function is
an e ffe ctive  m e th od for diffe re ntiating vas culoge nic
caus e s  of e re ctile  dys function. Th is  is  im portant
be caus e  m any of th e s e  cas e s  are  tre atable . Manage -
m e nt of e re ctile  dys function re q uire s  a te am  appoach
w ith  m ultidis ciplinary involve m e nt and aw are ne s s  at
m e dical and public le ve l.
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