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OBJECTIVE: To de te rm ine  th e  diagnos tic accuracy of h igh  re s olution color dopple r ultras ound (CDUS) in
de te ction of pe rigraft colle ctions  in s ym ptom atic patie nts  w ith in 3 m onth s  of re nal trans plant. SUBJECTS AND

METHODS: Total 173 patie nts  of e ith e r ge nde r w ith  age  18 to 50 ye ars ,fulfille d inclus ion crite ria w e re  re gis te re d
in th is  s tudy at th e  De partm e nt of Radiology Sindh  Ins titute  of Urology and Trans plantation (SIUT), Karach i.
CDUS w as  pe rform e d on Tos h iba AplioTM 500 and GE Volus onTM 730 PRO us ing 3.75 M H z  conve x probe
abdom inally, s e rial longitudinal and trans ve rs e  im age s  w e re  tak e n and as s e s s e d. It w as  follow e d by
as piration/drainage  of th e  pe rigraft fluid colle ction. RESULTS: In th is  s tudy, th e re  w e re  100 m ale  and 73 fe m ale
patie nts . Th e  ove rall m e an age  w as  36.72 ± 8.9 4 ye ars  w ith  range  32(18 - 50) ye ars . Th e  ove rall m e an duration
afte r trans plantation w as  48.21 ± 16.28 days  w ith  range  67(21 - 88) days . Am ong total 173 s tudy s ubje cts ,
pe rigraft fluid colle ction w as  de te cte d th rough  CDUS in 100 patie nts , pe rigraft fluid colle ction drainage  w as  found
in 9 3 patie nts . O ur re s ults  s h ow e d th at 84 patie nts  w e re  true  pos itive  and 64 patie nts  w e re  true  ne gative .
Se ns itivity, Spe cificity, PPV, NPV and accuracy w e re  9 0.3% , 80.0% , 84.0% , 87.7% , and 85.5%  re s pe ctive ly.
CONCLUSION: Im aging h as  a critical role  in th e  e valuation of com plications  afte r re nal trans plantation. US and
CDUS can facilitate  prom pt and accurate  diagnos is  of pe rigraft fluid colle ctions .
Keywords: ColorDopple r Ultras ound; Pe rigraft Fluid Colle ction; Re nal Trans plantation.

ABSTRACT

Introduction

Re nal trans plant is  th e  ch oice  of patie nts  w ith  e nd
s tage  re nal failure  th at prom ote s  th e ir q uality of life
and dim inis h e s  m orbidity.1 Re nal trans plantation w as
firs t pe rform e d s ucce s s fully in th e  e arly 19 50s . Re nal
trans plantation confe rs  long te rm  s urvival th an doe s
e ith e r h e m odialys is  or continuous  am bulatory pe ri-
tone al dialys is .2 Succe s s ful re nal trans plant, th e re fore ,
provide s  th e  be s t h ope  for m os t patie nts  w ith  e nd

s tage  re nal dis e as e  (ESRD). Re nal trans plantation
is  bas ically th e  ch e ape s t option, only about 5%  of
all patie nts  w ith  ESRD e nd up h aving a trans plant.
Th e re  are  approxim ate ly 12 m ajor ce nte rs  in Pak is tan,
doing an e s tim ate d 400 trans plants  e ve ry ye ar,
re s pe ctive ly.3 Paid donation com pris e s  50%  of all
trans plants  in Pak is tan.4

H ow e ve r, advance s  in m e dical th e rapy, im m unos up-
pre s s ive  th e rapy and re fine m e nts  in s urgical te ch -
niq ue  h ave  im prove d th e  q uality of life  of th e  trans plant
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be caus e  any incre as e  in s iz e  m ay w arrant inte r-
ve ntion. Grow ing colle ctions  m ay be  indicative  of
urine  le ak s , abs ce s s e s , or vas cular injury. Urinom as
and h e m atom as  are  m os t lik e ly to de ve lop im m e -
diate ly afte r trans plantation, w h e re as  lym ph oce le s
ge ne rally occur 4 to 8 w e e k s  afte r th e  s urgical
proce dure . Th e  ultras onograph ic ch aracte ris tics  of
pe ritrans plant fluid colle ctions , h ow e ve r, are  e ntire ly
nons pe cific, and ultim ate ly, diagnos is  m ay be  m ade
only w ith  pe rcutane ous  as piration.10

A de lay in tre ating any of th e s e  com plications  m ay
le ad to th e  los s  of re nal graft function or e ve n to th e
patie nt’s  de ath . Inte rve ntional radiologis ts  can play
a pivotal role  in th e  prom pt diagnos is  and pe rcuta-
ne ous  tre atm e nt of pos tope rative  com plications  by
pe rform ing e ndovas cular tre atm e nt, pe rcutane ous
urinary inte rve ntion, and abs ce s s  or fluid drainage .
Th e s e  m inim ally invas ive  proce dure s  can e ith e r
obviate  ope n s urge ry or s tabiliz e  th e  patie nt’s  con-
dition prior to ope n s urgical re inte rve ntion.11

Th e  purpos e  of th is  s tudy is  to s tandardiz e  CDUS
for de te ction of pos t ope rative  com plications  of re nal
trans plant. Alth ough  th e re  are  m any re nal trans plants
done  annually but th e re  is  ve ry lim ite d data is  available
in Pak is tan to de te ct th e  accuracy of th is  radiological
m e th od in corre ct de te ction of s uch  com plications .
It is  a k now n fact, th at diffe re nt ge ograph ic populations
h ave  diffe re nt re s ults  and th is  s tudy w ill provide  th e
local e vide nce . If ultras ound found to be  accurate  in
as s e s s ing th e s e  patie nts  th e n s tudy w ill re com m e nd
to us e  th e  US for follow  up of all pos t re nal trans plant
and to avoid m orbidity.

patie nt. Afte r re nal trans plantation, pos tope rative
com plications  occur in approxim ate ly 12%  - 20%  of
patie nts . De s pite , continuous  progre s s  in s urgical
te ch niq ue , vas cular com plication continue  to account
for about 3 - 15%  of th e  cas e s  of graft dys function,
as  w e ll as  nonvas cular com plications  th at can aris e
pos tope rative ly.2

Vas cular com plications  include  trans plant re nal arte ry
s te nos is , arte riove nous  fis tulas  or intrare nal ps e udo-
ane urys m s  follow ing re nal trans plant biops y, e xtra-
re nal ps e udoane urys m s , and graft th rom bos is .2 An
incide nce  of 1.7%  re nal arte ry th rom bos is , 1.4%
re nal ve in th rom bos is , 1.7%  re nal arte ry s te nos is ,
1.4%  arte rial rupture  due  to fungal arte ritis , 0.7%
s pontane ous  graft rupture s  and 12%  lym ph oce le s
w e re  obs e rve d. Urological com plications  account for
10-15%  of pos tope rative  com plications . It is  w e ll
e s tablis h e d th at urinary com plications  are  as s ociate d
w ith  s ignificant m orbidity follow ing th e  k idne y trans -
plant ope ration.5

Pe rigraft fluid colle ctions  are  q uite  com m on, occurring
in approxim ate ly 50%  of re nal trans plant patie nts .
Of th e s e  colle ctions , 15%  - 20%  be com e  clinically
s ignificant.  Com pre s s ion of th e  trans plant vas cular
s tructure s  or th e  ure te r can re s ult in trans plant
dys function. Fluid colle ctions  occurring in th e  e arly
pos tope rative  pe riod include  urinom as , h e m atom as ,
and abs ce s s e s . Lym ph oce le s , w h ich  are  th e  m os t
com m on fluid colle ctions , us ually occur w e e k s  to
m onth s  afte r trans plantation. US us ually de picts  pe ri-
graft fluid colle ctions , but th e  findings  are  fre q ue ntly
nons pe cific. US guide d fluid as piration is  e s s e ntial
for th e  diagnos is . CT is  als o us e ful for as s e s s ing th e
anatom ic re lations h ip of th e  fluid colle ction w ith  adja-
ce nt s tructure s  and can als o de m ons trate  a route
for ne e dle  guidance  and cath e te r drainage , e ve n
w h e n US h as  faile d to do s o.6-8

Ultras ound and cre atinine  m e as ure m e nt are  routine
inve s tigations  of k idne y function afte r trans plantation
and for de te ction of any com plications . Ultras ound
im aging is  th e  m ain im aging m e th od to de te ct any
ch ange s  in s h ape  of th e  trans plante d k idne y. Th is  is
a ve ry s afe  m e th od and w ith out ioniz ation and intra-
ve nous  contras t to as s e s s  s tructure  of th e  trans -
plante d k idne y com pare d w ith  oth e r m e th ods .9

Pe ritrans plant fluid colle ctions  include  urinom as ,
h e m atom as , lym ph oce le s , and abs ce s s e s . Th e ir s iz e
s h ould be  docum e nte d at bas e line  US e xam ination

Material and Methods

Patie nts  of e ith e r ge nde r be tw e e n 18 to 70 ye ars
h aving done  re nal trans plant at SIUT w ith in las t 3
m onth s  and w illing to participate  include d in th is
s tudy. CDUS w as  pe rform e d on Tos h iba Aplio 50
and GE Volus on 730 PROv us ing 3.75 MH z  conve x
probe  abdom inally, s e rial longitudinal and trans ve rs e
im age s  w e re  tak e n and as s e s s e d by a s e nior
radiologis t (h aving m inim um  5 ye ar’s  e xpe rie nce  in
re le vant fie ld). It w as  follow e d by as piration/drainage
of th e  pe rigraft fluid colle ction. Inform e d cons e nt w as
tak e n from  all th e  patie nts  afte r e xplaining th e  s tudy’s
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patie nts  of = 36 ye ars , 9 0 (52.0% ) patie nts  of >36
ye ars . Th e  ove rall m e an duration afte r trans plantation
w as  48.21 ± 16.28 days  w ith  range  67(21 - 88) days .
Th e  dis tribution of duration of trans plantation is
pre s e nte d in (Fig. 2). 57.8 %  patie nt s h ow s  pe rigraft
fluid and 42.2%  patie nts  s h ow  no pe rigraft fluid.
Pe rigraft fluid w as  as pirate d in 9 3 (53.8% ) patie nts
out of 173.

purpos e , proce dure , and ris k - be ne fit ratio and
approval of th e  e th ical com m itte e  w as  give n. H is tory
w as  tak e n in e ach  cas e .
Patie nts  w ith  com ple te  or partial graft re je ction
confirm e d on CT s can and/or s e rum  cre atinine  or
patie nts  w ith  abnorm al bioch e m ical labs  (de range d
PT and INR) or ch ronic live r dis e as e  patie nts  h aving
h is tory of as cite s  and cys tic colle ctions , s uch  as
adne xal cys ts  in fe m ale s  w e re  e xclude d from  th is
s tudy.
Th e  s tatis tical analys is  w as  done  us ing SPSS
w indow s  pack age  ve rs ion 22.0. De s criptive  analys is
w as  conducte d, th at is , fre q ue ncie s  and pe rce ntage s
for cate gorical variable s lik e  ge nde r, m e an, and
s tandard de viation for th e  continuous variable s  lik e
age . Fre q ue ncy w as  calculate d in te rm s  ofpre s e nce
or abs e nce  colle ctions . P value  of e q ual to or le s s
th an 0.05 w as  cons ide re d s ignificant. Se ns itivity,
s pe cificity, and ne gative  and pos itive  pre dictive  value s
w e re  de te rm ine d by tak ing fluid analys is  as  re fe re nce
s tandard.

Result

Total 173 patie nts  of e ith e r s e x w ith  age  be tw e e n 18
to 50 ye ars  w h o re fe rre d to radiology de partm e nt of
SIUT, Karach i from  trans plant OPD and fulfille d re s t
of th e  inclus ion crite ria, w e re  include d in th e  s tudy
to de te rm ine  th e  diagnos tic accuracy of CDUS.
Th e re  w e re  100 (57.80% ) m ale  and 73 (42.19 % )
fe m ale  patie nt in th e  s tudy.Th e  ove rall m e an age
w as  36.72 ± 8.9 4 ye ars  w ith  range  32 (18-50) ye ars .
Th e  dis tribution of age  is  pre s e nte d in (Fig. 1). Th e
age  is  furth e r s tratifie d in tw o groups , 83 (48.0% )

Figure 1: H is togram  pre s e nting fre q ue ncy dis tribution of age .

Figure 2: H is togram  pre s e nting fre q ue ncy dis tribution of duration
of trans plantation (days )

De s criptive  s tatis tics  of age  according to ge nde r and
age  groups  is  pre s e nte d in (Tab. 1).
Th e  duration of trans plantation is  furth e r s tratifie d in
tw o groups , 74 (42.8% ) patie nts  of  45 days  and
9 9  (57.2% ) patie nts  of > 45 days . De s criptive  s tatis tics
of duration of trans plantation according to ge nde r
and pe rigraft fluid colle ction de te ction is  pre s e nte d
in (Tab. 2).
Se ns itivity, s pe cificity, pre dictive  value s  and diagnos tic
accuracy of pe rigraft fluid colle ction de te ction tak ing
pe rigraft fluid colle ction drainage  as  re fe re nce  s tan-
dard is  calculate d. Ove rall re s ults  s h ow s  84 (48.6% )
patie nts  w e re  true  pos itive  and 64 (37.0% ) patie nts
w e re  true  ne gative . 16 (9 .2% ) w e re  fals e  pos itive
and 9  (5.2% ) w e re  fals e  ne gative . Se ns itivity, Spe ci-
ficity, PPV, NPV and accuracy w e re  9 0.3% , 80.0% ,
84.0% , 87.7% , and 85.5%  re s pe ctive ly. Th e s e  re s ults
are  als o pre s e nte d in (Tab. 3).
Th e  s tratification according to ge nde r, age , and
duration afte r trans plantation w as  done  and s e ns itivity,
s pe cificity, and diagnos tic accuracy w as  als o calcu-
late d pos t s tratification. Pos t s tratification as s ociation
of outcom e  w ith  age , ge nde r, and duration afte r
trans plantation w as  calculate d us ing ch i s q uare  te s t
cons ide re d P 0.05 as  s ignificant. Th e  re s ults  are
pre s e nte d in (Tab. 4), (Tab. 5), (Tab. 6), (Tab. 7), (Tab. 8),
and (Tab. 9 ).
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Table 1: De s criptive  s tatis tics  of age  (ye ars ) according to ge nde r
and age  groups

Gender Age Groups

Male

(n=100)
Female

(n=73)
 36 years

(n=83)
> 36 years

(n=9 0)

Mean 36.51 37.01 29 .19 43.67

SD 9 .37 8.36 5.83 4.64

95% CI
34.65 To

38.37
35.06 To
38.9 7

27.9 2 To
30.47

42.69  To
44.64

Median (IQR) 35.0 (15) 37.0 (10) 30.0 (10) 44.0 (8)

Range 32 32 17 13

Minimum 18 18 18 37

Maximum 50 50 35 50

Table 2: De s criptive  Statis tics  of Duration afte r Trans plantation
(days ) According to Ge nde r and Pe rigraft Fluid Colle ction De te ction

Gender
Perigraft Fliud

Collection Detection

Male

(n=100)
Female

(n=73)
Yes

(n=100)
No

(n=73)

Mean 47.31 49 .44 46.84 50.08

SD 15.21 17.67 15.32 17.44

95% CI
44.29  To

50.33
45.32 To

53.56
43.80 To

49 .88
46.01 To

54.15

Median (IQR) 46.0 (20) 50.0 (25) 47.0 (20) 50.0 (26)

Range 63 67 63 67

Minimum 22 21 22 21

Maximum 85 88 85 88

Table 3: Diagnos tic Accuracy of Pe rigraft Fluid Colle ction De te ction
to Pe rigraft Fluid Colle ction Drainage

Perigraft Fluid Col-

lection Detection

Total

Sensitivity

90.3%

Perigraft Fluid Collection Drainage P-Value

Yes

(n=9 3)
No

(n=80)
Total

No (n=71)

Yes (n=100)

93

Specificity

80.0%

9

84

80

PPV

84.0%

64

16

173

NPV

87.7%

73

100
0.000*

Accuracy

85.5%

Ch i Sq uare  te s t w as  applie d to ch e ck  as s ociation.
P-value  0.05 cons ide re d as  s ignificant.

* H igh ly s ignificant at 0.01 le ve ls

Table 5: Diagnos tic Accuracy of Pe rigraft Fluid Colle ction De te ction
to Pe rigraft Fluid Colle ction Drainage  According to FEMALE

GENDER

Perigraft Fluid Col-

lection Detection

Total

Sensitivity

90.6%

Perigraft Fluid Collection Drainage P-Value

Yes

(n=32)
No

(n=41)
Total

No (n=35)

Yes (n=38)

32

Specificity

78.0%

3

29

41

PPV

76.3%

32

9

73

NPV

91.4%

35

38
0.000*

Accuracy

83.5%

Ch i Sq uare  te s t w as  applie d to ch e ck  as s ociation.
P-value  0.05 cons ide re d as  s ignificant.

* H igh ly s ignificant at 0.01 le ve ls

Table 4: Diagnos tic Accuracy of Pe rigraft Fluid Colle ction De te ction
ToPe rigraft Fluid Colle ction Drainage  According to MALE GENDER

Perigraft Fluid Col-

lection Detection

Total

Sensitivity

90.2%

Perigraft Fluid Collection Drainage P-Value

Yes

(n=61)
No

(n=39 )
Total

No (n=38)

Yes (n=62)

61

Specificity

82.1%

6

55

39

PPV

88.7%

32

7

100

NPV

84.2%

38

62
0.000*

Accuracy

87.0%

Ch i Sq uare  te s t w as  applie d to ch e ck  as s ociation.
P-value  0.05 cons ide re d as  s ignificant.

* H igh ly s ignificant at 0.01 le ve ls

Table 6: Diagnos tic Accuracy of Pe rigraft Fluid Colle ction De te ction
to Pe rigraft Fluid Colle ction Drainage  According to AGE 36 days

Perigraft Fluid Col-

lection Detection

Total

Sensitivity

88.2%

Perigraft Fluid Collection Drainage P-Value

Ye s
(n=34)

No
(n=49 )

Total

No (n=44)

Ye s  (n=39 )

34

Specificity

81.6%

4

30

49

PPV

76.9%

40

9

83

NPV

90.9%

44

39
0.000*

Accuracy

84.3%

Ch i Sq uare  te s t w as  applie d to ch e ck  as s ociation.
P-value  0.05 cons ide re d as  s ignificant.

* H igh ly s ignificant at 0.01 le ve ls
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Discussion

Re nal trans plants  are  th e  m os t fre q ue nt vis ce ral
trans plant, and be caus e  of th e  abs e nce  of ne ph ro-
toxicity and radiation, ultras ound is  w ide ly us e d to
m onitor grafts  and as s e s s  for com plications . Com -
plications  can be  cate goris e d as  vas cular, pare n-
ch ym al, ure te ric and pe rine ph ric colle ctions , w ith
m any occurring at pre dictable  tim e s  pos t trans plant.
Aw are ne s s  of th e s e  path ologie s  and th e ir fe ature s
is  vital for all radiologis ts  to e nable  e arly inte rve ntion
and prolong graft s urvival.12

For th e  follow -up of re nal trans plant re cipie nts
cre atinine  is  th e  m ain param e te r for th e  de te ction of
ch ange s  in re nal function. In addition to clinical s igns
and h e m atological and s e rological param e te rs  CDUS
is  cons ide re d valuable  for m onitoring th e  vas cu-
lariz ation and nonvas cular re s is tance  of th e  graft
ve s s e ls . Th e re fore , it is  pe rform e d routine ly afte r
trans plantation, e s pe cially in cas e s  of a s ignificant
incre as e  in cre atinine  as  w e ll as  during th e  annual
as s e s s m e nt of trans plant re cipie nts . Ne ve rth e le s s ,
s om e  auth ors  doubt th e  us e fulne s s  of is olate d de te r-
m inations  of re nal blood flow  ve locity indice s  in
e valuating acute  re nal allograft dys function.13

Th e  rate  of com plications  follow ing pe rcutane ous
biops y of trans plante d k idne y is  about 5-8% . Pe rine -
ph ric h e m atom as  cons titute  25-30%  of all s uch
com plications . Th e  fe ature s  on CDUS include  low
re s is tance , h igh  ve locity arte rial flow  w ith in th e  fe e ding
arte ry and h igh  ve locity arte rializ e d ve nous  flow  in
th e  as s ociate d draining ve in.9

Pos tope rative  lym ph oce le s  are  caus e d by lym ph atic
le ak age  from  th e  allograft be d or from  th e  allograft
its e lf, w ith  a re porte d pre vale nce  of 0.6% -18% . Re nal
trans plant patie nts  are  an infe cte d h e m atom a, w h ich
is  us ually s us pe cte d on th e  bas is  of clinical and
laboratory findings , can be  s ucce s s fully tre ate d w ith
pe rcutane ous  drainage  us ing 12-14-F drains  and
pe riodic irrigation w ith  s aline  s olution to pre ve nt drain
clogging. H e m atom as  th at form  in th e  im m e diate
pos tope rative  pe riod and th e n e nlarge  can re s ult
from  dis ruption of a vas cular s uture  line , ve s s e l inju-
rie s  in th e  graft be d, or s pontane ous  graft rupture .13

Pe ritrans plant colle ctions  diagnos e d as  h e m atom a,
s e rom a, or abs ce s s  are  typically addre s s e d w ith
traditional inte rve ntional radiology proce dure s  utiliz ing
as piration and drainage  on a cas e -by-cas e  bas is .

Table 7: Diagnos tic Accuracy of Pe rigraft Fluid Colle ction De te ction
to Pe rigraft Fluid Colle ction Drainage  According to AGE >36 days

Perigraft Fluid Col-

lection Detection

Total

Sensitivity

91.5%

Perigraft Fluid Collection Drainage P-Value

Yes

(n=59 )
No

(n=31)
Total

No (n=29 )

Yes (n=61)

59

Specificity

77.4%

5

54

31

PPV

88.5%

24

7

90

NPV

82.8%

29

61
0.000*

Accuracy

86.6%

Ch i Sq uare  te s t w as  applie d to ch e ck  as s ociation.
P-value  0.05 cons ide re d as  s ignificant.

* H igh ly s ignificant at 0.01 le ve ls

Table 8: Diagnos tic Accuracy of Pe rigraft Fluid Colle ction De te ction
to Pe rigraft Fluid Colle ction Drainage  According To  DURATION

OF TRANSPLANTATION 45 days

Perigraft Fluid Col-

lection Detection

Total

Sensitivity

88.1%

Perigraft Fluid Collection Drainage P-Value

Yes

(n=42)
No

(n=32)
Total

No (n=28)

Yes (n=46)

42

Specificity

71.9%

5

37

32

PPV

80.4%

23

9

74

NPV

82.1%

28

46
0.000*

Accuracy

81.1%

Ch i Sq uare  te s t w as  applie d to ch e ck  as s ociation.
P-value  0.05 cons ide re d as  s ignificant.

* H igh ly s ignificant at 0.01 le ve ls

Table 9: Diagnos tic Accuracy of Pe rigraft Fluid Colle ction De te ction
ToPe rigraft Fluid Colle ction Drainage  According To DURATION

OF TRANSPLANTATION > 45 days

Perigraft Fluid Col-

lection Detection

Total

Sensitivity

92.2%

Perigraft Fluid Collection Drainage P-Value

Yes

(n=51)
No

(n=48)
Total

No (n=45)

Yes (n=54)

51

Specificity

85.4%

4

47

48

PPV

87.0%

41

7

99

NPV

91.1%

45

54
0.000*

Accuracy

88.8%

Ch i Sq uare  te s t w as  applie d to ch e ck  as s ociation.
P-value  0.05 cons ide re d as  s ignificant.

* H igh ly s ignificant at 0.01 le ve ls
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Urinom as  are  m ore  com ple x, re q uiring a coordinate d
approach  w ith  ope rative  re pair and/or pe rcutane ous
drainage . Lym ph oce le s  can be  m anage d w ith  cath e te r
drainage  and s ubs e q ue nt s cle ros is .1,14

Re s ults  of a s tudy s h ow e d th at Dopple r ultras ound
w as  cons ide re d for de te ction of com plications  in th e
e arly ph as e  afte r k idne y trans plantation, it could be
us e d as  a pre dictor of long-te rm  k idne y function.
USis  a conve nie nt noninvas ive  w ay to ch e ck  trans -
plante d k idne ys  in cas e  of s h ort and long-te rm
com plications . In th e  acute  s tage , th e s e  com plications
include  acute  re je ction, obs truction of urinary tract
accom panie d w ith  h ydrone ph ros is , acute  tubular
ne cros is , and re nal arte ry and ve in th rom bos is  for
w h ich  gray s cale  and color Dopple r s onograph y are
diagnos tic m e th ods  Dopple r im age s  can h e lp in
diagnos is  of k idne y dys function on th e  firs t day
pos ts urge ry. Balbooacoe t al.15 argue d th at th e re  w as
a s ignificant as s ociation be tw e e n s e rum  cre atinine
le ve l and Dopple r inde xe s  in e arly ph as e  afte r re nal
trans plantation. Th e  as s ociation be tw e e n re cipie nts ’
age  and Dopple r inde xe s  h as  be e n prove d by oth e r
s tudie s .14,15,16

In our s tudy 100 m ale  and 73 fe m ale s  patie nts  of
m e an age  37 ye ars  w e re  e xam ine d. Mos t of th e
patie nts  w e re  m ore  th an 36 ye ars  of age . Th e  m e an
duration of trans plantation w as  48 days  and m os t of
th e  patie nts  h ad trans plant m ore  th an 45 days . CDUS
de te cte d fluid colle ction in 100 patie nts . Th e  re s ults
s h ow e d th at 84 patie nts  w e re  true  pos itive , corre ctly
diagnos e d and 64 patie nts  w e re  true  ne gative ,
corre ctly diagnos e d. Se ns itivity, Spe cificity, PPV,
NPV and accuracy w e re  9 0.3% , 80.0% , 84.0% ,
87.7% , and 85.5%  re s pe ctive ly. Th e re  w e re  h igh ly
s ignificant as s ociation of fluid de te ction w as  obs e rve d
w ith  ge nde r, age  and duration of trans plantation.

Conclusion

Trans plantation is  curre ntly one  of th e  acce pte d tre at-
m e nts  of irre ve rs ible  k idne y dis e as e . Im prove m e nts
in s urgical te ch niq ue s  and m ore  s oph is ticate d, pote nt
im m unos uppre s s ive  drugs  h ave  re s ulte d in re m ark -
able  advance s  in s urvival of patie nts  and re nal grafts .
Ne ve rth e le s s , s ubs tantial com plications  occur in both
th e  im m e diate  pos tope rative  pe riod and late r. Im aging
h as  a critical role  in th e  e valuation of th e s e  com pli-
cations , and inte rve ntional radiologic te ch niq ue s  are
ofte n s ucce s s fully applie d to th e ir tre atm e nt. US can
accurate ly de pict and ch aracte riz e  m any of th e
pote ntial com plications  of re nal trans plantation. Fam i-
liarity w ith  th e  clinical s e tting and th e  appe arance  of
pote ntial re nal trans plant com plications  as  de picte d
w ith  th e  m os t com m only us e d m odality, CDUS, can
facilitate  prom pt, accurate  diagnos is  and tre atm e nt.

CONFLICT OF INTERESTS

Th e  auth ors  de clare  th at th e re  is  no conflict of
inte re s ts  inre lation to th is  w ork .

Study Limitations

Th e  s tudy w as  conducte d on a s m all s cale  and at
urban e nvironm e nt th e re fore , th e  findings  m igh t not
be  ge ne raliz e d to large r populations . Oth e r lim itations
of our s tudy w e re  th e  num be r of patie nts  and cours e
of follow  up, it s e e m s  th at e valuation of m ore  cas e s
in longe r tim e  w ill h ave  be tte r re s ult.
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