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Introduction

Kidne y trans plant is  th e  tre atm e nt of ch oice  for patie nts
w ith  e nd-s tage  re nal dis e as e . Th e re  are  approxim ate ly
12 m ajor ce nte rs  (0.08) pe r m illion populations  in
Pak is tan1-2 pe rform ing an e s tim ate d 400 trans plants
e ve ry ye ar. Alth ough  th e re  are  m any im m uno s uppre -
s s ive  age nts  us e d in clinical practice , but incide nce
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BACKGROUND: De s pite  th e  introduction of ne w  im m unos uppre s s ive  age nts , th e  incide nce  of allograft re je ction
afte r re nal trans plantation is  s till h igh . Color Dopple r Sonograph y (CDS) is  th e  im aging te ch niq ue  w h ich  is  s afe
for th e  e valuation of a re nal allograft. It provide s  rapid re cove ry room  e xam ination. If w arrante d, th e  patie nt can
im m e diate ly re turn to s urge ry, be  re fe rre d for te s ting, or unde rgo oth e r inte rve ntional proce dure s . OBJECTIVE:

It is  aim  of pre s e nt s tudy to de te rm ine  diagnos tic accuracy of color dopple r s onograph y in acute  re nal trans plant
re je ction w ith  s upport of h is topath ological findings  as  gold s tandard. METHODS: Total 88 patie nts  of e ith e r
ge nde r w ith  age  20 ye ars  or m ore  and s us pe cte d of re nal trans plant re je ction w ith in one  w e e k  to one  m onth
afte r trans plantation w e re  include d in th is  s tudy. Color dopple r s onograph y w as  pe rform e d and abdom inal, s e rial
longitudinal and trans ve rs e  im age s  w e re  as s e s s e d. Re s is tive  inde x >0.8 w as  cons ide re d graft re je ction. Se ns itivity,
s pe cificity, PPV, NPP, and diagnos tic accuracy w e re  calculate d tak ing h is topath ology as  gold s tandard. Th e  data
w e re  analyz e d us ing SPSS and p value s  of >0.05 w e re  cons ide re d as  s ignificant. RESULTS: Male  patie nts  w e re
51.1%  and fe m ale  w e re  48.9 % . M e an age  w as  36.5 ± 10 ye ars . Acute  re nal trans plant re je ction w as  diagnos e d
in 46.5%  patie nts  us ing color dopple r s onograph y and on h is topath ology it w as  obs e rve d in 55.6%  patie nts . Th e
s e ns itivity of CDS w as  79 .2% , w h ile  w e  obs e rve d 9 5%  s pe cificity and diagnos tic accuracy w as  found 86.3% .
CONCLUSION: W e  propos e  th at color dopple r s onograph y (CDS) is  an accurate  te s t for diagnos is  of acute  re nal
trans plant re je ction. It is  non-invas ive  and h e lps  to avoid unne ce s s ary s urge rie s  in s uch  patie nts .
Key words: Diagnos tic Accuracy, Color Dopple r Sonograph y, Re nal Trans plant Re je ction, H is topath ology
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of allograph  re je ction afte r re nal trans plantation s till
around 24% .3

Ultras ound is  th e  principal im aging m odality for th e
e valuation of a re nal allograft; it is  a s afe  im aging
te ch niq ue  to as s e s s  th e  s tructure  of allograft as  w e ll
as  its  pe rfus ion.4 Color dopple r te ch nology pe rm its
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rapid as s e s s m e nt of th e  e ntire  re nal arte rial pe rfus ion
and ve nous  pate ncy. It als o allow s  vis ualiz ation of
th e  m ain re nal arte ry w ith  its  ante rior and pos te rior
divis ions , s e gm e ntal, inte rlobar and arcuate  arte rie s
and corre s ponding ve ins  w ith in th e  graft. Th e  m ain
re nal arte ry s h ow s  norm ally biph as ic w ave form  w ith
flow  ve locity ranging 180-200 cm /s e c.5 Re s is tance
inde x (RI) is  us e d as  a m e as ure m e nt of re s is tance
to arte rial flow  w ith in th e  re nal vas cular be d. Ge ne rally,
RI value  of 0.7 to 0.8 is  cons ide re d norm al.6-7 RI
value  of > 0.8 is  an indicator of trans plant dys function
and in pre vious  s tudie s  its  s e ns itivity and s pe cificity
w as  found up to 9 0%  and 76%  re s pe ctive ly.8

Th is  s tudy is  de s igne d to de te rm ine  th e  role  of re s is tive
inde x (RI) on color dopple r s onograph y to aid in diag-
nos is  of trans plant re je ction and lim it th e  role  of inva-
s ive  proce dure  lik e  biops y. Significant re s ults  m ay
th e re fore  provide  a cos t e ffe ctive , non invas ive  and
e as ily available  m e th od w ith out radiation burde n.

w as  cons ide re d as  graft re je ction. W e  com pare d
findings  of color dopple r s onograph y and re s is tance
inde x value s  w ith  h is topath ological findings  s ugge s tive
of acute  trans plant re je ction.
Data com pilation and analys is  w as  pe rform e d on
SPSS ve rs ion 21. De s criptive  s tatis tics  w e re  calcu-
late d. Quantitative  variable s  w e re  e xpre s s e d as  m e an
± SD and q ualitative  variable s  w e re  pre s e nte d in
te rm s  of fre q ue ncy and pe rce ntage s . Se ns itivity,
s pe cificity, pos itive  pre dictive  value  (PPV), ne gative
pre dictive  value s  (NPV), diagnos tic accuracy of color
dopple r s onograph y w e re  calculate d tak ing h is to-
path ological findings  as  gold s tandard. (Fig.1 &  2).

Material & Methods

Th is  cros s  s e ctional s tudy w as  conducte d in Sindh
Ins titute  of Urology and Trans plantation on patie nts
w h o unde rw e nt living donor re nal trans plantation
be tw e e n 1s t Fe bruary and 30th  Se pte m be r 2011. 88
patie nts  of both  ge nde rs  w ith  age  20 ye ars  or above
w e re  include d in th is  s tudy. Include d patie nts  w e re
s us pe cte d for acute  trans plant re je ction and h ad one
or m ore  of follow ing s ign and s ym ptom s ; blood
pre s s ure  >140/9 0 m m H g, s e rum  cre atinine  le ve l
>20%  above  bas e  line , s e rum  ure a >20 %  above
bas e  line , bruit ove r th e  graft s ite , and urine  output
<1000 m l / 24 h ours . Color dopple r Sonograph y w as
pe rform e d on Tos h iba Aplio 5.0 and GE Volus on 730
PRO V us ing 3.75 MH z  conve x probe  pe r-abdom inally,
s e rial longitudinal and trans ve rs e  im age s  and dopple r
param e te rs  w e re  obtaine d and as s e s s e d for any
ch ange  or abnorm al findings . All patie nts  w ith  pre vious
abnorm al bioch e m ical findings , w h o alre dy unde rw e nt
s om e  inte rve ntional proce dure  and h ave  k now n caus e
of trans plant dys function w e re  e xclude d from  th is
s tudy.
Th e  re s is tance  inde x (RI) 0.7 to 0.8 w as  cons ide re d
as  norm al RI w h ich  w as  furth e r e valuate d and
corre late d w ith  h is topath ological findings . RI of >0.8

Figure 2: Re nal arte ry s te nos is . Color dopple r im age , Pe ak
s ys tolic ve locity (PSV) of th e  re nal arte ry in th e  re gion of

anas tom os is .

Figure 1: Re nal arte ry s te nos is . Color dopple r im age  of th e
trans plant re nal arte ry ne ar anas tom os is  w ith  th e  iliac arte ry (ILA)
s h ow s  alias ing and h e te roge ne ous  s ignal com patible  w ith  th e

turbule nt, h igh -ve locity blood flow  at th e  s ite  of s te nos is .
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In both  proce dure s  re nal trans plantation re je ction
w as  obs e rve d in 38 patie nts  (True  pos itive , corre ctly
diagnos e d) and it w as  als o not re je cte d in 38 patie nts
(True  ne gative , corre ctly diagnos e d) in both  proce -
dure s . Th e  ove rall s e ns itivity of color Dopple r ultra-
s ound w as  79 .2% , s pe cificity 9 5%  and diagnos tic
accuracy w as  86.3%  (Tab. 2).

Results

In th is  s tudy, m ale  w e re  51.1%  and fe m ale  w e re
48.9 %  and m ale  to fe m ale  ratio w as  1.01:1. Th e  m e an
age  w as  36.5 ± 10 ye ars . Age  of 41(46.5% ) patie nts
w as   40 ye ars  and re s t of th e  patie nts  w e re  age d
>40 ye ar. Us ing color Dopple r ultras ound, re nal
trans plant re je ction w as  diagnos e d in 41 patie nts
w h e re  as  it w as  not diagnos e d in 47 patie nts
(Graph -1). In h is topath ology re je ction w as  obs e rve d
in 49  patie nts  and w as  not obs e rve d in 39  patie nts
(Graph -2). Th e  fre q ue ncy of dis tribution of allograft
re je ction is  s h ow n in (Tab. 1).

Graph 2: Pe rce ntage  of re nal trans plant re je ction in H is topath ology

Graph 1: Pe rce ntage  of re nal trans plant re je ction in color Dopple r
ultras ound

n=88 Frequency %

Color Doppler U/S

Findings

Histopathology

Findings

Reject

Not Reject

Reject

Not Reject

41

47

49

39

46.6%

53.4%

55.7%

44.3%

Table 1: Fre q ue ncy dis tribution of re nal trans plant re je ction
be tw e e n tw o proce dure s

n=88
Histopathological Findings Total

Color Doppler U/S

Findings

Reject

Not Reject

38 (79.2%)*

10

48

40

48

88

Table 2: Diagnos tic accuracy of color Dopple r ultras ound for
de te ction of re nal trans plant re je ction.

Reject Not Reject

2

38 (95.0%)**

40Total

*Se ns itivity
**Spe cificity

PPV= 9 5.0%
NPP=79 .2%
Diagnos tic accuracy=86.3%

Effe ct m odifie rs  i.e . ge nde r and age  w e re  s tratifie d.
Pos t s tratification analys is  bas e d on m ale  ge nde r
s h ow e d th at s e ns itivity of color dopple r s onograph y
w as  84% , s pe cificity w as  9 5.2%  and diagnos tic
accuracy w as  87.2% . Am ong fe m ale s , s e ns itivity w as
73.9 % , s pe cificity w as  9 4.7%  and diagnos tic accuracy
w as  83.3%  (Tab. 3).

Pos t s tratification re s ults  of age  40 ye ars  s h ow e d
th at s e ns itivity of color dopple r s onograph y am ong
th e s e  patie nts  w as  80.8% , s pe cificity w as  9 5.2% ,
and diagnos tic accuracy w as  87.2% . Am ong patie nts
w h os e  age  w as  40 ye ars  th e  s e ns itivity w as  77.3% ,
s pe cificity w as  9 4.7%  and diagnos tic accuracy w as
85.3%  (Tab. 4).

Male Female(n=88)

Sensitivity

Specificity

Positive Predictive Value

Negative Predictive Value

Diagnostic Accuracy

84.0%

95.2%

95.5%

83.3%

87.2%

73.9%

94.7%

94.4%

75.0%

83.3%

Table 3: Diagnos tic accuracy of color Dopple r ultras ound for
de te ction of re nal trans plantation re je ction according to ge nde r.

Discussion

K idne y trans plantation is  th e rapy of ch oice  in e nd
s tage  re nal dis e as e  (ESRD) w h ich  re s ults  in im prove d
s urvival and q uality of life . Advance m e nts  in s urgical
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Th is  s tudy aim s  to inve s tigate  corre lation be tw e e n
CDS and acute  re je ction of re nal allograft in particular
clinical s e tting and to de fine  RI cut off in th is  diagnos is .
Som e  re s e arch e r did not s upport th e  corre lation be t-
w e e n dopple r param e te rs  and function of trans -plan-
te d k idne y,25 h ow e ve r, th e re  are  m any s tudie s  w h ich
s h ow  acce ptable  corre lation be tw e e n dopple r param e -
te rs  and trans plant function. Kah rm an e t al s h ow e d
th at m e as ure m e nt of RI in th e  firs t pos t-trans plant
w e e k  can pre dict one  m onth  and one  ye ar function
of non-com plicate d re nal allograft.11 Radar-m arch ar
e t al re porte d RI th e  be s t pre dictor for k idne y trans plant
failure  and re cipie nt’s  de ath . In th e ir pros pe ctive  s tudy
th e y re porte d s e ns itivity of 56%  and s pe cificity of
9 6%  in m e as ure m e nt of RI = 0.80 in re nal allograft
3 m onth s  pos t-trans plantation.24 Mc Arth e r e t al in
re tros pe ctive  s tudy re porte d a s ignificant corre lation
be tw e e n RI and PI le ve ls  m e as ure d in firs t w e e k  to
3 m onth  pos t trans plantation and re nal allograft func-
tion 1 ye ar afte r trans plantation. H e  argue d th at
patie nts  w ith  PI >1.49  and RI >0.74 m e as ure d be t-
w e e n firs t w e e k  and 3 m onth s  pos t trans plantation
are  at h igh  ris k  of graft dys function firs t ye ar afte r
trans plantation.9

In curre nt s tudy it w as  found th at ove rall diagnos tic
accuracy color dopple r s onograph y w as  86.3% . As
of age  s tratification re s ults  s h ow e d th at diagnos tic
accuracy of color dopple r s onograph y w as  87.2%  in
age  <40 ye ars . On ge nde r s tratification it w as  found
th at m ale  patie nts  h ad diagnos tic accuracy 87.2% .
W e  us e d s pe cific clinical s e tting and tim e  fram e  in
e arly pos t trans plantation pe riod, th e re by incre as ing
th e  prognos tic re le vance  and providing m ore  accurate
re lations h ip be tw e e n RI and trans plant re je ction.
Th e  s tre ngth  of th is  s tudy is  s tratifie d analys is . Mos t
of th e  oth e r s tudie s  h ave  re porte d ove rall diagnos tic
accuracy. Th e re  are  als o s om e  lim itations  in th is  s tudy.
Firs t, in th is  s tudy diagnos is  of re nal graft re je ction
bas e d on s ingle  re ading but it m ay re q uire  s e rial
ultras ound. Th ough  SIUT is  th e  large s t public s e ctor
h os pital in Pak is tan for re nal dis e as e s , h ow e ve r, th e
re s ults  of th is  s tudy m ay not be  ge ne raliz e d. For
ge ne raliz ation m ultice nte r s tudy s h ould be  done  in
orde r to ge t m ore  valid re s ults  th at can be  ge ne raliz e d
to population.

te ch niq ue s  and im m unos upre s s ion th e rapy provide d
im prove d trans plant s urvival. In Unite d K ingdom , 5
ye ars  re nal graft s urvival rate  is  83%  for de ce as e d
donor organs  and 89 %  of living donor organs .9  De s pite
th e  introduction of ne w  im m unos uppre s s ive  age nts ,
th e  incide nce  of allograph  re je ction afte r trans plan-
tation s till range s  around 24 % .3 For prope r th e rapy
e arly diagnos is  plays  a vital role  th at im pact patie nt’s
life . Sonograph y and s e rum  cre atinine  s cre e ning are
com m only us e d to as s e s s  th e  function and conditions
of re nal trans plant. Kidne y biops y provide s  h is tological
inform ation cons ide r as  gold s tandard in diagnos is
of trans plant dys function and acute  trans plant
re je ction. But it is  an invas ive , contraindicate d in coa-
gulopath y and can re s ult in com plications  s uch  a
pe rine ph ric h e m atom a, vas cular ane urys m  or fis tula
w h ich  e ve ntually le ad to or w ors e n re nal failure .10

Color dopple r s onograph y (CDS) provide s  inform ation
of re nal m orph ology s uch  as  urinary tract obs truction
or pe rine ph ric colle ction as  w e ll as  about graft vas cu-
lature , blood flow  and h e m odynam ic s tate . It is  us e ful
in e arly diagnos is  of k idne y allograft vas cular th rom -
bos is  and RAS.11-15 It is  re liable  noninvas ive  tool
re adily available  for ide ntifying patie nts  w h o m ay
be ne fit from  k idne y allograft re vas culariz ation and for
as s e s s ing th e  e ffe ctive ne s s  of th e  proce dure .16-19

H e nce , patie nts  w ith  re nal ve s s e ls  th rom bos is  and RAS
could be  diagnos e d noninvas ive ly and tim e ly.20-23

Dopple r param e te r m e as ure m e nt at inte r-lobar arte ry
include ; PSV, EDV, PI and RI w h ich  re fle ct th e  ch ange s
in blood flow  and corre late  w ith  ce rtain h is tological
type . Re s is tive  Inde x (RI) as s e s s  th e  h e m odynam ic
s tate  lik e  re nal vas cular re s is tance  w h ich  h as  be e n
vas tly u s e d to as s e s s  re nal allograft dys func-
tion.9 ,10,11,24 RI > 0.8, is  an indicator of trans plant
dys function.24 In pre vious  s tudie s  th e  s e ns itivity and
s pe cificity of RI re ach e d 9 0%  and 76%  re s pe ctive ly,
in diagnos is  of re nal trans plant dys function.8

 40 years  40 years(n=88)

Sensitivity

Specificity

Positive Predictive Value

Negative Predictive Value

Diagnostic Accuracy

80.8%

95.2%

95.5%

80.0%

87.2%

77.3%

94.7%

94.4%

78.3%

85.3%

Table 4: Diagnos tic accuracy of color Dopple r ultras ound for
de te ction of re nal trans plant re je ction according to age .
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Conclusion

Th e  re s ults  of th e  s tudy conclude d th at th e  color
dopple r s onograph y is  s e ns itive , s pe cific and accurate
te s t in th e  diagnos is  of acute  trans plant re je ction.
Th is  proce dure  is  non-invas ive  and h e lps  to avoid
unne ce s s ary s urge rie s  in patie nts  unde rw e nt re nal
trans plantation.
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