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Introduction

Incide nce  of pros tate  cance r is  incre as ing s ignifi-
cantlyall ove r th e  w orld w h ich  is  a m os t com m on
m alignancy in m ale s  and is  large ly re porte d in de ve -
lope d countrie s . H ow e ve r, in low  and m iddle -incom e
countrie s , its  incide nce  and m ortality h ave  be e n on
th e  ris e .1-6

Since  th e  introduction of trans re ctal ultras ound guide d
biops y (TRUS), a vas t alte ration in th e  pre s e ntation
of pros tate  cance r h as  be e n note d.7,8 Unde r local
anae s th e tic and proph ylactic antibiotics , TRUS is  now
th e  m os t e xte ns ive ly us e d m e th od to diagnos e  pros -
tate  cance r. It is  re porte d th at curre ntly, on ave rage ,
m ore  th an 9 0%  cas e s  diagnos e d at an as ym ptom atic
e arly s tage  (s tage  T1).9
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OBJECTIVE: To de te rm ine  th e  diagnos tic accuracy of trans re ctal ultras ound in de te cting carcinom a of pros tate
SETTING: A pros pe ctive , cros s -s e ctional s tudy w as  pe rform e d from  1s t Fe bruary 2006 to 31s t July 2016.Trans re ctal
ultras ound w as  pe rform e d w ith  gray-s cale  and color dopple r. Late r on, h is topath ology of th e s e  patie nts  w as
conducte d e ith e r by s urge ry or afte r biops y. RESULTS: Out of total 54 patie nts , m e an age  w as  61 ±7.89  ye ars
(range  53 to 9 0 ye ars ). Diagnos tic accuracy of color dopple r trans re ctal ultras ound tak ing h is topath ology as  gold
s tandard s h ow e d s e ns itivity of 79 .0% , Spe cificity 73.0% , Accuracy 77.0% . CONCLUSION: Color Dopple r
ultras ound found to be  a ve ry im portant adjunct to gray-s cale  ultras ound as  it incre as e s  th e  diagnos tic accuracy
of carcinom a pros tate .
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Mode rn trans duce rs  typically are  e nd-firing probe s
s canning at fre q ue ncie s  of 5 - 10 MH z . Th e  pros tate
is  divide d into dis tinct anatom ical z one s  and th e s e
can be  de picte d by trans re ctal ultras ound.10,11

Th e  role  of trans re ctal pros tate  ultras onograph y in
th e  de te ction of s us picious  le s ions  us ually unde re s -
tim ate d,12-14 e ve n a re ce nt s tudy h as  re porte d th e
e fficacy of ultras onograph y only in guiding th e  biops y.14

H ow e ve r, th e  s onograph ic ch aracte ris tics  of nodule s
cons ide re d s us picious  h ave  be e n s tudie d and de fine d,
and h ypoe ch oic s olid nodule s  locate d in th e  pe riph e ral
re gion h ave  th e  h igh e s t pre dictive  value  for cance r.13,15

Curre ntly, w ith  th e  te ch nological advance m e nt of
ultras ound apparatus  and intracavitary trans duce rs
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w ith  incre as ingly h igh e r fre q ue ncie s , th e  num be r of
s onograph ically de te cte d s us picious  nodule s  h as
incre as e d.16,17 For th e  s am e  re as on, th is  s tudy w as
conducte d w ith  th e  aim  to de te rm ine  th e  diagnos tic
value  of trans re ctal ultras ound in carcinom a of pros -
tate  tak ing h is topath ology as  th e  gold s tandard.

Color dopple r s onograph y (CDS) w as  pe rform e d at
biops y s ite s  be fore  th e  biops y. Vas cularity at color
dopple r s onograph y w as  pros pe ctive ly grade d on a
s cale  of 0-2 (0 = no vis ible  pe riph e ral z one  (PZ ) flow ,
1 = m inim ally incre as e d vas cularity in th e  pe riph e ral
z one , 2 = m ark e dly incre as e d PZ  vas cularity). CDS
re s ults  w e re  corre late d w ith  h is tologic findings  from
300 s e parate  biops y s ite s  th at include d 27 focal
le s ions . Core  biops ie s  w e re  pe rform e d in all focal PZ
le s ions  (tw o to th re e  tis s ue  core  s pe cim e ns ), follow e d
by random  or s ys te m atic core  biops ie s  at four to s ix
s ite s  e ncom pas s ing all q uadrants  of th e  gland.
Eigh te e n gauge s  (Bard-Monopty; Bard, Covington,
Ga) biops y ne e dle s  w e re  us e d. All biops y s am ple s
w e re  vis ually ins pe cte d for ade q uacy of tis s ue  core
and th e n place d in form alin. Th e  volum e  of th e  pros tate
w as  e s tim ate d in all cas e s . Volum e  is  e s tablis h e d by
m ultiplying th e  trans ve rs e  diam e te r by th e  le ngth  of
th e  pros tate  and by th e  de pth  of th e  pros tate . All pa-
tie nts  w e re  allow e d to am bulate  im m e diate ly follow ing
th e  biops y and w e re  s e e n again approxim ate ly 1 h our
follow ing th e  biops y to as ce rtain th at th e y w e re  voiding
s atis factorily w ith out s ignificant h e m aturia and h ad
no s ignificant re ctal ble e ding.

Image Interpretation Technique:

Th e  im age  inte rpre tation w as  done  on th e  bas is  of
diagnos tic crite ria for carcinom a pros tate . Th e  pre -
s e nce  of follow ing findings  w as  inte rpre te d as  pos itive
for carcinom a pros tate  in trans re ctal ultras ound; 1)
Enlarge m e nt and h e te roge ne ity of pros tate  arch i-
te cture . 2) Single  or m ultiple  nodule s  w h ich  are  Ech o-
ge nic, h ypoe ch oic or is oe ch oic in te xture . More ove r,
vas cularity at color dopple r s onograph y w as  pros -
pe ctive ly grade d on a s cale  of 0-2, as  Grade  0 “no
vis ible  pe riph e ral z one  [PZ ] flow ”, Grade  1 “m inim ally
incre as e d vas cularity in pe riph e ral z one ” and grade
2 “m ark e dly incre as e d PZ  vas cularity”.
Trans re ctal ultras ound re s ults  w e re  com pare d w ith
findings  obtaine d at th e  h is topath ologic e xam ination.
Th e  final diagnos is  of carcinom a pros tate  w as  confir-
m e d at th e  h is topath ologic e xam ination.

Data Analysis:

Data initially colle cte d on proform a w as  e nte re d and
analyz e d in SPSS ve rs ion 20. Diagnos tic accuracy
including s e ns itivity, s pe cificity, pos itive  pre dictive
value  (PPV) and ne gative  pre dictive  value  (NPV) of

Material & Methods

Th is  cros s -s e ctional s tudy w as  conducte d in Liaq uat
National H os pital during th e  pe riod of 1s t Fe bruary
2006 to 31s t July 2016. All adult m ale  patie nts  clinically
s us pe cte d of h aving carcinom a pros tate  h aving m ore
th an 50 ye ars  of age  w e re  e nrolle d. All th e s e  patie nts
unde rw e nt trans re ctal ultras ound on gray s cale  and
colour dopple r s onograph y, follow e d by ultras ound-
guide d biops y of s us picious  le s ions  as  w e ll as  s e xtant
biops ie s . Late r on, th e  final h is topath ological diagnos is
of th e s e  patie nts  w as  com pare d w ith  trans re ctal
ultras ound e xam  findings .

Transrectal ultrasound Technique:

All patie nts  w e re  couns e le d and inform e d w ritte n
cons e nt w as  obtaine d prior to th e  biops y. Th e  nigh t
prior to th e  biops y, an oral fluoroq uinolone  antibiotic
w as  give n as  th e  firs t dos e , th e  s e cond dos e  w as
give n on th e  m orning of th e  biops y w ith  tw o additional
dos e s  th e  nigh t follow ing th e  biops y and th e  follow ing
m orning. Th e  patie nt w as  give n e ne m a, th e  m orning
of th e  biops y and to atte m pt com ple te  bow e l e va-
cuation. No die tary re s trictions  w e re  place d prior to
biops y. Th e  patie nts  w e re  as k e d to ce as e  tak ing all
m e dications  th at m igh t alte r ble e ding tim e  or blood
clotting (as pirin, coum adin, m otrin [ibuprofe n]) for 7
to 10 days  prior to th e  biops y. Biops ie s  w e re  pe rform e d
on patie nts  w h o h ad an abnorm al DRE or e le vate d
PSA or both , m ore  th an 4.0 ng/m L. Th e  trans re ctal
ultras ound e valuation and biops ie s  w e re  obtaine d
w ith  th e  patie nt in th e  late ral pos ition w ith  k ne e s  and
h ips  are  fle xe d. No oral or intrave nous  s e dation w as
us e d. 2%  Xylocaine  ge l w as  inje cte d into th e  am pulla
of th e  re ctum  and allow e d to s e t for s e ve ral m inute s .
Th e  ultras onic probe  w as  introduce d and th e  pros tate
w as  e valuate d and m e as ure d in both  th e  trans ve rs e
and s agittal plane s . For a biops y, th e  pros tate  w as
im age d in th e  s agittal plane .
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th e  trans re ctal ultras ound w as  calculate d us ing h is to-
path ology as  th e  gold s tandard.

Results

Initially, 54 patie nts  w e re  include d in th e  s tudy, out
of th e s e  4 patie nts  w e re  e xclude d. Th re e  patie nts
w e re  e xclude d be caus e  of th e  h is tory of anal fis s ure s
w h ile  one  patie nt h ad a h is tory of h e m orrh oids . Th e
final num be r of patie nts  com pris ing th e  s tudy w as  50
patie nts .
Th e  m e an age  of th e  patie nts  w as  61 ± 7.89  ye ars
(range  53 to 9 0 ye ars ). All patie nts  h ad a h is topath o-
logical diagnos is  of e ith e r carcinom a pros tate  w ith  or
w ith out as s ociate d findings  or any of th e  alte rnative
diagnos e s  afte r th e  trans re ctal ultras ound e xam .
A total of 300 biops ie s  w e re  tak e n from  50 patie nts
including focal and s e xtant biops ie s , out of w h ich  180
(60% ) w e re  found to be  path ological. Th e  ave rage
w e igh t of e ach  pros tate  w as  40.2 gm .
Color dopple r trans re ctal ultras ound corre ctly diag-
nos e d carcinom a pros tate  pros pe ctive ly in 162 biop-
s ie s  (True  Pos itive ) w h e re as  color dopple r trans re ctal
ultras ound corre ctly e xclude d carcinom a pros tate  in
70 biops ie s  (True  Ne gative ). (Fig. 1) Ove rall accuracy
w as  77%  for diagnos ing carcinom a pros tate .
A total of 25 biops ie s  w e re  incorre ctly inte rpre te d as
carcinom a pros tate  (Fals e  Pos itive ) w h e re as  43
patie nts  color dopple r trans re ctal ultras ound could
not de te ct carcinom a pros tate . (Fals e  Ne gative ).
Out of 25 m is inte rpre te d carcinom a pros tate , th e re
w e re  3 h ypoe ch oic are as  w h ich  s h ow e d s ligh t incre as e
blood flow  on color dopple r s tudy, th e s e  w e re  found
to be  acute  pros tatitis , 18 is oe ch oic are as  w e re  found
to be  acute  pros tatitis , 4 h ype re ch oic are as  w e re
found to be  ch ronic pros tatitis .
Diagnos tic accuracy of color dopple r trans re ctal ultra-
s ound tak ing h is topath ology as  gold s tandard s h ow e d
th e  s e ns itivity of 79 .0% , Spe cificity 73.0% , Accuracy
77.0% . Th e  pos itive  and ne gative  pre dictive  value s
w e re  86.6%  and 61.9 %  re s pe ctive ly. (Tab. 1)

Discussion

Th e  findings  of our s tudy s h ow e d th e  good e fficacy
of trans re ctal ultras ound in de te cting carcinom a of

Figure 1: A 60 ye ar old m ale  w ith  urinary re te ntion. (A) Enlarge d
pros tate  gland s h ow ing h e te roge nous  e ch ote xture  and calcification
w ith  h ypo and h ype re ch oic nodule  in pe riph e ralz one . (B) Th e s e
nodule s  s h ow  vas cularity on color dopple r. (C) Th e  corre s ponding

h ypoe ch oic nodule  s h ow ing arte rial flow  on puls e  dopple r.

Table 1: Se ns itivity analys is  of TRUS by h is topath ology (n=300
biops ie s )

Histopathology

Total
CT Lymph Node

Positive

Negative

Total

Sensitivity

Specificity

Positive Predicted Value

Negative Predicted Value

Overall Diagnostic Accuracy

162 (True +ve)

43 (False -ve)

205

79%

73%

86.6%

61.9%

73%

187

113

300

Positive Negative

25 (False +ve)

70 (True -ve)

95

A

B

C
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th e  pros tate . Sim ilar findings  w e re  re porte d by s e ve ral
s tudie s .18-21 In a s tudy be tw e e n T2-w e igh te d MRI
and trans re ctal ultras ound for s taging of pros tate
cance r, B-m ode  ultras ound de m ons trate s  s im ilar
accuracy for de picting locally invas ive  dis e as e  as
com pare d to T2 w e igh te d M RI. Th e  auth or als o
re com m e nds  th is  proce dure  m ore  th orough ly w h e n
e valuating for an e xtracaps ular e xte ns ion.21 Anoth e r
s tudy h as  re porte d e fficacy of TRUS and re porte d a
m ore  pre cis e  re s ult in te rm s  of tum or e xtracaps ular
e xte ns ion w ith  h igh e r de te ction rate  in patie nts  w ith
e ch ograph ic s ign of re ve rb ultras ound at pos te rior
s urface  of pros tate .21

In our s tudy, all patie nts  h ad a h is topath ological
diagnos is  of e ith e r carcinom a pros tate  w ith  or w ith out
as s ociate d findings  or any of th e  alte rnative  diagnos e s
afte r th e  trans re ctal ultras ound e xam . Sim ilarly, in a
com parative  s tudy of h is tological and ultras onic appe a-
rance s  of th e  pros tate , it w as  re porte d th at in s pite
of th e  finding of a re gular, w e ll-de fine d ultras onic cap-
s ule , th e  h is tological caps ule  w as  fre q ue ntly e ith e r
abs e nt or corre late d ve ry poorly.17

Lik e  our s tudy, s e ve ral re ce nt s tudie s  h as  re porte d
low e r fre q ue ncy of com plications .22,23

Th e re  are  fe w  lim itations  of th is  s tudy. Firs tly, patie nts
w ith  re ctal ulce rs , fis s ure s , pe r-re ctal ble e ding, h e m orr-
h oids  and ch ronic cons tipation patie nts  w e re  not
e valuate d. Se condly, fe w  of th e  pote ntial patie nts  did
not give  cons e nt for TRUS.
H ow e ve r, th e re  are  s e ve ral s tre ngth s  of th is  s tudy as
w e ll. Firs tly, w e  h ave  collaborate d gray s cale  im aging
w ith  th e  color dopple r ultras ound w h ich  ultim ate ly
incre as e d th e  probability of de te cting pros tatic cance rs .
Se condly, our s tudy com pris e d not only of focal le s ions
as  s h ow n by TRUS and dopple r e xam  but it w as  als o
follow e d by random  or s e xtant biops ie s  w h ich  h ave
incre as e d th e  yie ld of carcinom a pros tate  on biops y
th at w as  not pick e d up on TRUS. In addition to th is ,
our finding als o s h ow e d th e  incide nce  of carcinom a
pros tate  according to e ch oge nicity of th e  le s ion.
H e nce , TRUS is  an e ffe ctive  m e th od us e d to h ave  a
dire ct vis ualiz ation of th e  pros tate , prim arily be caus e
it is  e s s e ntial for im aging-guide d pros tate  biops ie s .
In addition to its  cos t e ffe ctive ne s s , it is  a re al-tim e
im aging te ch niq ue , w h ich  is  e as y to h andle  and h as
th e  advantage  of portability as  w e ll.
Future  s tudie s  are  re com m e nde d w h ich  inve s tigate
s trate gie s  to incre as e  its  diagnos tic accuracy w ith

m e th ods  s uch  as  contras t-e nh ance d ultras onograph y
and e las tograph y.24

Conclusion

Color dopple r ultras ound is  s ugge s te d as  a ve ry
im portant adjunct to gray-s cale  ultras ound as  its
incre as e s  th e  diagnos tic accuracy of carcinom a
pros tate . Se xtant biops ie s  are  re com m e nde d follow ing
trans re ctal ultras ound for th e  ultim ate  diagnos is .
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