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Simultaneous Anterior-Posterior Dynamic
Renal Scintigraphy for the Evaluation of

Congenital Abnormal Kidneys

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To des cri be the po ten ti al be ne fits of si mul ta ne o us an te ri or-pos te ri or dyna mic re nal scin -
tig raphy (DRS) in con ge ni tal ab nor mal kid neys (CAK). MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Si mul ta ne o us an te ri or-pos te ri or
pro jec ti on DRS with 99mTc di eth yle ne t ri a mi ne pen ta a ce tic acid (DTPA) by a du al-he a ded gam ma ca me ra was
per for med in 13 CAK pa ti ents. Dyna mic re nal func ti ons we re eva lu a ted vi su ally; an te ri or-pos te ri or re nog rams we -
re ob ta i ned. Dif fe ren ti al re nal func ti ons (DRF) we re cal cu la ted in 7 pa ti ents using ge o met ric me ans. Eight pa ti -
ents had di mer cap to suc ci nic acid (DMSA) cor ti cal re nal scin tig raphy (CRS). Hypo ac ti ve are as on CRS we re
co un ted and com pa red with DRS on the ba sis whet her they disp la yed “fill-in” with 99mTc DTPA. DRFs of DRS
and CRS we re com pa red. RRee  ssuullttss::  CAK types we re pel vic-hor ses ho e-fu sed trip le-cross ec to pic kid neys. The best
vi su al dyna mic re nal func ti on eva lu a ti on in the an te ri orly lo ca ted kid neys/kid ney parts we re ob ta i ned from the
an te ri or ima ges. Re nog rams of all the an te ri orly lo ca ted CAK ob ta i ned from the an te ri or ac qu i si ti on disp la yed re -
nal func ti ons bet ter than the pos te ri or re nog rams. Twenty two out of 27 re gi ons sho wing dec re a sed DMSA up-
ta ke from the an te ri or pro jec ti on sho wed “fill-in” with 99mTc DTPA on an te ri or vi ews of the DRS. Six te en of 20
pos te ri or hypo ac ti ve re gi ons disp la yed “fill-in” on pos te ri or pro jec ti on DRS ima ges. Fi ve re gi ons with dec re a sed
DMSA up ta ke from the an te ri or pro jec ti on and four from the pos te ri or did not show “fill-in” pat tern on eit her
pro jec ti on in DRS. DRF of DRS we re in con cor dan ce with the DRF of CRS. CCoonncc  lluu  ssii  oonnss::  Si mul ta ne o us an te ri -
or-pos te ri or pro jec ti on DRS in CAK can as sess dyna mic func ti ons of the an te ri orly/pos te ri orly lo ca ted kid neys of
a pa ti ent in a sing le scin tig rap hic study, gi ves the op pur tu nity of cal cu la ting DRF with ge o met ric me an co unts,
and helps to dif fe ren ti a te pa rench ymal da ma ge from di la ted col lec ting systems.

KKeeyy  WWoorrddss::  Tech ne ti um Tc 99m DTPA, ra di o nuc li de ima ging; kid ney; kid ney pel vis

ÖÖZZEETT  AAmmaaçç::  Bu çalışmada, kon je ni tal ano ma li li böb rek ler de (KAB) di na mik böb rek sin tig ra fi si nin (DBS) eş za -
man lı ola rak ön-ar ka po zis yon dan ya pıl ma sı nın po tan si yel ya rar la rı nı araş tır mak ve ta rif le mek amaçlandı. GGee  rreeçç
vvee  YYöönn  tteemm  lleerr::  On üç KAB has ta sı nın Tc-99m “dietilen triamin pentaasetik asit”(DTPA) DBS çe kim le ri eş za man -
lı ön-ar ka gö rün tü le me için çift-baş lı ga ma ka me ra kul la nı la rak ger çek leş ti ril di. Di na mik böb rek fonk si yon la rı
gör sel ve ön-ar ka sin tig ra fik bil gi ler den oluş tu ru lan böb rek za man-ak ti vi te eğ ri le riy le (BZA E) de ğer len di ril di.
Ye di has ta da her böb re ğin has ta da ki top lam böb rek fonk si yo nu na kat kı sı [di fe ran si yel böb rek fonk si yo nu (DBF)]
ön, ar ka sin tig ra fik bil gi le rin ge o met rik or ta la ma sıy la he sap lan dı. Se kiz has ta nın kor ti kal “di mer cap to suc ci nic
aci d” (DMSA) böb rek sin tig ra fi si (KBS) mev cut tu. Bu has ta lar da KBS’de ki hi po ak tif alan la rın sa yı sı bu lun du;
KBS’de ki hi po ak tif alan la rın DBS’de Tc-99m DTPA ile do lup dol ma dı ğı de ğer len di ril di. DBS’den ve KBS’den el -
de edil miş DBF bir bir le riyle kar şı laş tı rıl dı. BBuull  gguu  llaarr::  Has ta lar da sap ta nan KAB tip le ri şöy le i di: Pel vik, at  na lı,
bir leş miş üç lü, kros-ek to pik böb rek ler. Vü cu dun ön kıs mın da yer leş miş böb rek/böb rek böl ge le ri nin sin tig ra fik
ola rak en iyi di na mik böb rek fonk si yo nu de ğer len dir me si eş za man lı DBS’nin ön poz gö rün tü le rin den sağ lan dı.
Öne yer le şim li KAB’ lere ait böb rek fonk si yon la rı nı ön poz dan el de edil miş sin tig ra fik bil gi ler den sağ la nan BZA -
E ar ka poz dan sağ la nan BZA E’ den iyi gös ter di. An te ri or poz da KBS’de 27 hi po ak tif alan var dı; bun la rın 22’ si nin
DBS’de Tc-99m DTPA ile dol du ğu sap tan dı. Pos te ri or poz da ise KBS’de ki 20 hi po ak tif ala nın 16’sı nın DBS’de dol -
du ğu gö rül dü (böb rek içi top la yı cı sis tem). KBS’de ön den beş, ar ka dan dört adet sap ta nan hi po ak tif alan lar DBS’de
Tc-99m DTPA ile hiç bir poz da dol ma dı (pa ran kim ha sa rı). DBS, KBS’den sağ la nan DBF’ler bir bir le riyle uyum -
luy du. SSoo  nnuuçç::  Eş za man lı ön-ar ka DBS gö rün tü le me si KAB’ de di na mik böb rek fonk si yon la rı nın tek sin tig ra fik ça -
lış may la de ğer len di ril me si ni sağ la mak ta, DBS’de DBF’nin ön-ar ka ge o met rik or ta la ma sı nın alı na rak
he sap lan ma sı na ola nak ta nı mak ta, KBS’de sap ta nan hi po ak tif alan la rın pa ran kim ha sa rı/di la te top la yı cı sis tem
ayı rı cı ta nı sın da yar dım cı ol mak ta dır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Tc-99m DTPA; di na mik böb rek sin tig ra fi si; böb rek, pel vik böb rek
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he va lu e of ra di o nuc li de study in eva lu a ting
the pa ti ent with sus pec ted di se a se of the ge -
ni to u ri nary tract has in cre a sed with tech ni -

cal ad van ces. 

DRS is ma inly used to as sess the dyna mic re nal
func ti ons as per fu si on, ra di o ac ti vity con cen tra ti on
and ex cre ti on and gi ves the op por tu nity to cal cu -
la te so me va lu ab le se mi qu an ti ta ti ve pa ra me ters
such as DRF, glo me ru lar fil tra ti on ra te (GFR), ef-
fec ti ve re nal plas ma flow (ERPF) etc.1,2 Sin ce na ti -
ve kid neys are nor mally ret ro pe ri to ne al or gans,
DRS is ro u ti nely per for med from pos te ri or pro jec -
ti on ex cept in re nal trans plant pa ti ents. The re nal
trans plant scan is si mi lar to the stan dard study ex-
cept that an te ri or ima ges of the ili ac fos sa, rat her
than the usu al pos te ri or ima ges are ta ken. Si mi -
larly, it is so me ti mes dif fi cult to eva lu a te the func-
ti ons of CAK with only pos te ri or ima ging sin ce
the ir lo ca ti ons and ro ta ti ons may dif fer from nor-
mal in the ab do mi no pel vic re gi on.

At pre sent, Tc-99m “DM SA CRS” is the most
re li ab le exa mi na ti on when com pa red to ot her im-
a ging mo da li ti es such as ul tra so nog raphy and in-
tra ve no us pyle og raphy for the de tec ti on of re nal
cor ti cal le si ons (acu te pye lo nep hri tis/chro nic re nal
scar ring) used in the di ag no sis of re nal in farcts,
hor ses ho e kid ney, mul ticy stic dysplas tic kid ney,
ec to pic kid ney and it al so pro vi des cal cu la ti on of
the DRF.1-9 Ro u ti nely, DMSA CRS sho uld inc lu de
at le ast a pos te ri or vi ew, ac qu i red for a mi ni mum of
200.000 co unts or 5 min with high-re so lu ti on pa r-
al lel ho le col li ma tor and both pos te ri or ob li qu e vi -
ews. Ho we ver, it is es sen ti al to ob ta in an an te ri or
vi ew to eva lu a te CAK and re nal trans plants. 

So me ti mes hypo ac ti ve are as on DMSA CRS
are chal len ging and dis cri mi na ti on bet we en acu te
pye lo nep hri tis/re nal scar ring and di la ted col lec ting
systems in si de the kid neys can not al ways be ma de
de fi ni tely only by DMSA CRS. Mo re o ver, ul tra so -
nog raphy is so me ti mes not ap prop ri a te for this eva -
lu a ti on, es pe ci ally if the kid ney is mal lo ca ted or
mal ro ta ted and if the pa ti ent is over we ight. In the -
se si tu a ti ons, DRS is usu ally war ran ted to se e whet -
her the se hypo ac ti ve are as show “fill-in” with
ra di ot ra cer du e to di la ted col lec ting systems or not.
It is al so dif fi cult to ma ke this in ter pre ta ti on with
only pos te ri or DRS ima ging in CAK.

Un der the sco pe of the se is su es, the aim of this
study was to des cri be the po ten ti al be ne fits of si-
mul ta ne o us an te ri or-pos te ri or DRS ob ta i ned by
du al-he a ded gam ma ca me ra in CAK.

MA TE RI AL AND MET HODS

Si mul ta ne o us an te ri or-pos te ri or pro jec ti on DRS was
ob ta i ned in 13 pa ti ents (6 fe ma le, 7 ma le, age ran ge=
0.5-68 ye ars; me an= 13.4 me di an= 8) with CAK who
we re re fer red to the nuc le ar me di ci ne De part ment
for the as sess ment of in di vi du al re nal func ti ons. In
this study, no ad di ti o nal in ter ven ti on ot her than ro -
u ti ne scin tig rap hic pro ce du res was per for med on the
pa ti ents, con si de ring the Hel sin ki Dec la ra ti on. 

Scin tig rap hic Pro to col for Si mul ta ne o us 
An te ri or-Pos te ri or Pro jec ti on Dyna mic Re nal Scin tig raphy 

1. Ra di op har ma ce u ti cal agent: Tc-99m DTPA [37-
370 MBq] was used as the ra di op har ma ce u ti cal
agent. Tc-99m DTPA was pre pa red in the fol lo wing
way:  Tc-99m so di um per tech ne ta te was ob ta i ned
from a ge ne ra tor (MON-TEK 99Mo/Tc-99m ge ne ra -
tor, Mon rol) and was la be led with a DTPA kit
(Tech nes can DTPA, Mal linc krodt Me di cal) ac cor -
ding to the ma nu fac tu rer’s re com men da ti ons.

2. The pa ti ents we re hydra ted orally with 300-
500 mL wa ter du ring the 30 mi nu te-pe ri od pri or to
the study in or der to ob ta in an ade qu a te uri nary
func ti on and they vo i ded just be fo re the be gin ning
of the si mul ta ne o us an te ri or-pos te ri or DRS. 

3. The pa ti ents li ed su pi ne on the ima ging tab le. 

4. DRS was per for med by a du al-he a ded gam -
ma ca me ra (Si e mens, E-CAM, Er lan gen, Ger many)
equ ip ped with a high re so lu ti on, pa ral lel ho le col-
li ma tor. An te ri or-pos te ri or pro jec ti on with 180o

de tec tor du al he ad con fi gu ra ti on over the ab do mi -
no pel vic re gi on was used. Tc-99m DTPA was in-
jec ted in tra ve no usly, fol lo wed by a ra pid
ac qu i si ti on in dyna mic mo de. 60 x 1 se cond fra mes
we re ac qu i red for kid ney per fu si on pha se. Af ter
the per fu si on pha se, di gi tal ima ges we re con ti nu ed
to be ac qu i red (160 x 15 se cond fra mes; mat rix= 64
x 64) for con cen tra ti on and ex cre ti on pha ses and
se ri al 2 mi nu te con den sed ima ges we re ob ta i ned by
the help of the gam ma ca me ra com pu ter soft wa re
pac ka ge for vi su al ins pec ti on.
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5. Per fu si on, con cen tra ti on and ex cre ti on func-
ti ons of each kid ney both from the an te ri or and pos-
te ri or pro jec ti on vi ews we re in ter pre ted vi su ally. 

6. Re nog rams, which are ti me-ac ti vity cur ves
of the kid neys, we re de ri ved from com pu ter-pro -
ces sed dyna mic re nal ima ging using the se lec ted
kid ney re gi ons. An te ri or re nog rams we re ob ta i ned
from the an te ri or pro jec ti on da ta and pos te ri or re -
nog rams we re ob ta i ned from the pos te ri or pro jec -
ti on da ta. 

7.  Ad di ti o nally DRF, which is per cent right
or left re nal cor ti cal ra di op har ma ce u ti cal up ta ke,
was cal cu la ted se mi qu an ti ta ti vely in 7 pa ti ents
using the fol lo wing equ a ti on: DRF= Co unts of
one kid ney-back gro und/to tal co unts of the kid-
neys-back gro unds. Re gi ons of in te rests (RO Is)
we re drawn ma nu ally over each kid ney both on
the an te ri or and pos te ri or ima ges by the help of
the com pu ter soft wa re pac ka ge and even tu ally
ge o met ric me ans from the 2nd mi nu te me an up-
ta ke co unts of each kid ney was cal cu la ted from
the an te ri or and pos te ri or da ta. RO Is for back gro -
unds we re al so put on the la te ral as pects of the
kid neys. Ge o met ric me ans we re used for the equ -
a ti on.

Eight of the pa ti ents al so had DMSA CRS wit hin
1 month with si mul ta ne o us an te ri or-pos te ri or DRS. 

Scin tig rap hic pro to col for DMSA 
Cor ti cal Re nal Scin tig raphy

1. Ra di op har ma ce u ti cal agent: Tc-99m DMSA (37-
185 MBq) was used as the ra di op har ma ce u ti cal
agent. Tc-99m DMSA was pre pa red by la be ling Tc-
99m so di um per tech ne ta te ob ta i ned from the ge n-
e ra tor with a DMSA kit (Tech nes can DMSA,
Mal linc krodt Me di cal) ac cor ding to the ma nu fac -
tu rer’s re com men da ti ons.

2. Tc-99m DMSA was in jec ted in tra ve no usly.
Fo ur ho urs af ter the in jec ti on of the ra di op har ma -
ce u ti cal, sta tic ima ging was per for med from the
pos te ri or, left pos te ri or ob li qu e, right pos te ri or ob -
li qu e and an te ri or pro jec ti ons (500 kco unts and 256
x 256 mat rix for each pro jec ti on) over the ab do mi -
no pel vic re gi on fo cu sing on the kid neys by the du -
al-he a ded gam ma ca me ra (Si e mens, E-CAM,
Er lan gen, Ger many).

3. The pos te ri or, left pos te ri or ob li qu e, right
pos te ri or ob li qu e and an te ri or CRS ima ges we re in-
ter pre ted vi su ally. 

Num ber of re gi ons which sho wed dec re a sed
DMSA up ta ke we re co un ted and we re eva lu a ted
for “fill-in pat ter n” on si mul ta ne o us an te ri or-pos -
te ri or DRS both from the an te ri or and pos te ri or
pro jec ti on vi ews. “Fill-in pat ter n” was de fi ned as
the ra di o ac ti vity ac cu mu la ti on in the pre vi o usly
des cri bed hypo ac ti ve are as on DMSA CRS du ring
the ex cre ti on pha se of DRS. 

DRFs from DMSA CRS we re ob ta i ned in a si -
mi lar way as des cri bed abo ve in si mul ta ne o us an te-
ri or-pos te ri or pro jec ti on DRS

DRFs ob ta i ned from the DRS and DMSA CRS
of each pa ti ent we re com pa red with each ot her.

RE SULTS
Types of CAK in the pa ti ents we re as fol lows: Pel -
vic kid neys (PK) in 7 pa ti ents (1 pa ti ent had so li -
tary kid ney), hor se sho e kid ney (HK) in 3, fu sed
trip le kid neys (TK) in 1 and cross ec to pic kid neys
(CK) in 2 pa ti ents (Tab le 1).

The best vi su al in ter pre ta ti on of per fu si on,
con cen tra ti on and ex cre ti on func ti ons in all of the
PK, CK and an te ri orly po si ti o ned re gi ons of HK
and TK we re ob ta i ned from the an te ri or ima ges.
The pos te ri orly lo ca ted re gi ons of HK, TK and all
uni la te ral nor mal kid neys of PK pa ti ents we re bet-
ter as ses sed from the pos te ri or vi ews (Fi gu re 1).

Re nog rams of the all an te ri orly lo ca ted CAK
ob ta i ned from the an te ri or ac qu i si ti on disp la yed
the re nal func ti ons bet ter than the pos te ri or re nog -
rams (Fi gu re 2).

Eight pa ti ents al so had re cent DMSA CRS sho -
wing dec re a sed Tc-99m DMSA up ta ke re gi ons. The -
re we re 27 re gi ons sho wing dec re a sed DMSA up ta ke
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Types of CAK Patient number
Pelvic kidneys 7 (solitary kidney in 1 patient)

Horse shoe kidneys 3

Fused triple kidneys 1

Cross ectopic kidneys 2

TABLE 1: Types and number of CAK.

CAK: Congenital abnormal kidneys.



from the an te ri or pro jec ti on and 22 of them sho wed
“fill-in” with Tc-99m DTPA on an te ri or vi ews of the
DRS. Twenty re gi ons sho wed dec re a sed DMSA up-
ta ke on DMSA CRS on pos te ri or vi ews and 16 of
them disp la yed “fill-in” with Tc-99m DTPA on pos-
te ri or pro jec ti on ima ges of the DRS. The se re gi ons
we re com pa tib le with di la ted col lec ting systems. Fi -
ve re gi ons with dec re a sed DMSA up ta ke from the
an te ri or pro jec ti on and 4 from the pos te ri or pro jec -
ti on did not show “fill-in” pat tern on eit her pro jec ti -
on in si mul ta ne o us an te ri or-pos te ri or DRS and they
we re con sis tent with pa rench ymal da ma ge (Tab le 2).
“Fill-in” pat tern ob ser ved on an te ri or vi ews co uld not
be eva lu a ted pro perly from pos te ri or vi ews. Si mi -
larly, “fill-in” pat tern on pos te ri or vi ews co uld not be
as ses sed cle arly from an te ri or vi ews (Fi gu re 3-5).

Eight pa ti ents al so had DMSA CRS wit hin 1
month with si mul ta ne o us an te ri or-pos te ri or DRS
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FI GU RE 1: Si mul ta ne o us an te ri or-pos te ri or DRS with Tc-99m DTPA of a

pa ti ent with a pel vic kid ney is disp la yed. Per fu si on pha se (1 sec ima ges)

on the top: Per fu si on of the pel vic kid ney is very well ob ser ved on the an-

te ri or pro jec ti on ima ges (black ar rows) whi le the per fu si on of this kid ney

can not be eva lu a ted from the pos te ri or pro jec ti on vi ews. Si mi larly, the

per fu si on of the ot her nor mal lo ca ted-right kid ney of the sa me pa ti ent is

very well as ses sed from the pos te ri or pro jec ti on ima ges (whi te ar rows).

Con cen tra ti on and ex cre ti on pha ses (2 mi nu te con den sed ima ges) on the

bot tom: From the an te ri or ima ges, it is cle arly iden ti fi ed that the pel vic kid-

ney con cen tra tes and ex cre tes Tc-99m DTPA very well (black ar rows).

Ho we ver, the pos te ri or pro jec ti on vi ews can not de fi ne the con cen tra ti on

and ex cre ti on func ti ons of the sa me pel vic kid ney as go od as the an te ri or

pro jec ti on ima ges. Whi te ar rows show fi ne con cen tra ti on and ex cre ti on

func ti ons in the nor mal lo ca ted-right kid ney of the sa me pa ti ent from the

pos te ri or pro jec ti on vi ews.

FI GU RE 2: Top: Pos te ri or dyna mic vi ews of si mul ta ne o us an te ri or-pos te -

ri or DRS and pos te ri or re nog rams of anot her pa ti ent with pel vic kid ney.

Bot tom: An te ri or vi ews of si mul ta ne o us an te ri or-pos te ri or dynamic renal

scinticraphy and an te ri or re nog rams. Gray ar rows disp lay the nor mal lo ca -

ted right kid ney and black ar rows show the pel vic kid ney. An te ri or re nog -

ram of the pel vic kid ney shows the re nal func ti ons bet ter than the pos te ri or

re nog ram of this par ti cu lar kid ney. Si mi larly, pos te ri or re nog ram of the nor-

mal lo ca ted right kid ney disp lays the kid ney’s re nal func ti on bet ter than

its an te ri or re nog ram.

Pelvic kidney

Pelvic kidney
Anterior Posterior

Simultaneous anterior-posterior DRS
(concentration-excretion phases)

Simultaneous anterior-posterior DRS (penfusion phase)

Anterior Posterior

FI GU RE 3: On the top row, a part of si mul ta ne o us an te ri or-pos te ri or DRS
and dimercaptosuccinic acid (DMSA) cortical renal scinticraphy (CRS) ima -
ges of the pa ti ent in Fi gu re 1 are shown from the an te ri or pro jec ti on. The hy-
po ac ti ve are a in the midd le of the pel vic kid ney on DMSA CRS disp lays “fill-in”
with Tc-99m DTPA on DRS (ar rows) which was mostly com pa tib le with the
col lec ting system of the kid ney. Ho we ver, on pos te ri or vi ews at the bot tom row
ne it her DMSA CRS nor DRS in di ca te the sa me are a cle arly.

Scintigraphy Number of Regions
Anterior Posterior

Decreased DMSA uptake 27 20

Positive “fill-in” pattern on DRS views 22 16

Negative “fill-in” pattern on DRS views 5 4

TABLE 2: Results in 8 patients who had both Tc-99m
DMSA CRS and simultaneous anterior-posterior DRS.

DMSA: Dimercaptosuccinic acid,
DRS: Dynamic renal sinticraphy.



as we men ti o ned be fo re. Among our pa ti ents who -
se DRFs we re cal cu la ted on si mul ta ne o us an te ri -
or-pos te ri or DRS by using ge o met ric me an co unts
on the 2nd mi nu te ima ges, only 4 had cal cu la ted
DRF on DMSA CRS. Un for tu na tely, it was im pos -
sib le for us to cal cu la te the DRF on DMSA CRS in
the re ma i ning 4 pa ti ents sin ce the se scin tig rap hic
stu di es we re per for med in anot her ins ti tu ti on. The -
se re sults are lis ted in de ta il in Tab le 3. The ob ta i -

ned DRF va lu es on si mul ta ne o us an te ri or-pos te ri -
or DRS and DMSA CRS in each pa ti ent we re com-
pa rab le with each ot her.

DIS CUS SI ON
It is es pe ci ally im por tant to eva lu a te the re nal func-
ti ons in pa ti ents with CAK sin ce they are mo re pre-
dis po sed to re nal di sor ders such as obs truc ti ve
uro pathy, in fec ti on and ve si co u ret he ral ref lux be-
ca u se of the ana to mi cal va ri a ti ons and dif fe rent ro-
ta ti ons and lo ca ti ons in such kid neys. Ad di ti o nally,
re nal scars can le ad to the la ter de ve lop ment of hy-
per ten si on or even end-sta ge re nal di se a se in a sig-
ni fi cant num ber of pa ti ents.10,11 So it is es sen ti al to
iden tify re nal pa rench ymal di se a se pro perly es pe -
ci ally in this par ti cu lar gro up of pa ti ents. Tc-99m
DMSA CRS is the gold stan dard for the de tec ti on of
scars.10 The most com monly en co un te red prob lem
in the DMSA CRS in ter pre ta ti on is the hypo ac ti ve
are as du e to the di la ted col lec ting systems mi mic -
king pa rench ymal in jury. Alt ho ugh his tory and so -
me scin tig rap hic cri te ri a li ke sharp ness of kid ney
con to urs co uld be help ful in the dif fe ren ti al di ag -
no sis,1,3 DRS is so me ti mes war ran ted as a comp le -
men tary func ti o nal ima ging mo da lity to iden tify
the na tu re of the se kid ney re gi ons (re nal pa rench -
ymal di se a se ver sus di la ted col lec ting system), es-
pe ci ally in CAK. Ho we ver, it is usu ally dif fi cult to
eva lu a te the func ti ons of an te ri orly lo ca ted or mal-
lo ca ted/mal ro ta ted kid neys or kid ney re gi ons with
only pos te ri or pro jec ti on da ta on re nal scin tig rap -
hic stu di es. 

The co unts co ming from the an te ri orly lo ca -
ted kid neys we re se ve rely at te nu a ted in the body
du ring pos te ri or ima ging, ma king the pro per eva lu-
a ti on of re nal func ti ons im pos sib le. So, we per for -
med si mul ta ne o us an te ri or-pos te ri or pro jec ti on
DRS in 13 pa ti ents with CAK to as sess the func ti -
ons al so from the an te ri or pro jec ti on in ad di ti on to
the ro u ti ne pos te ri or in ter pre ta ti on and we ai med
to des cri be the po ten ti al be ne fits of si mul ta ne o us
an te ri or-pos te ri or DRS ob ta i ned by du al-he a ded
gam ma ca me ra in CAK.

Dyna mic re nal func ti ons of both the an te ri -
orly and pos te ri orly lo ca ted kid ney tis su e of CAK
in our pa ti ent gro up we re as ses sed pro perly with
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FI GU RE 4: In a patient with a horse shoe kidney, anterior projection images
show that the significant hypoactive area on dimercaptosuccinic acid cortical
renal scinticraphy on the upper pole of the left component (white arrow) shows
“fill-in” with Tc-99m diethylenetriamine pentaacetic acid (DTPA) on dynamic
renal scinticraphy (DRS) and the relative hypoactive area on the lower pole
of the right component does not display “fill-in” pattern (black arrows). The pa-
tient had a recent urinary tract infection with fewer and positive laboratory
findings and the scintigraphic findings of the lower pole of the right component
was most probably due to acute pyelonephritis in that region. 

FI GU RE 5: An te ri or kid ney ima ges of the pa ti ent with trip le kid neys cle arly
show the hypo ac ti ve are as on dimercaptosuccinic acid cortical renal scintic-
raphy and “fill-in” pat tern on si mul ta ne o us an te ri or-pos te ri or dynamic renal
scinticraphy (ar rows).

Horse shoe kidney



si mul ta ne o us an te ri or-pos te ri or DRS ob ta i ned by
du al-he a ded gam ma ca me ra. In ad di ti on to vi su al
eva lu a ti on, si mul ta ne o us dyna mic re nal study ga ve
the op por tu nity to ob ta in both an te ri or and pos te -
ri or re nog rams of the CAK and this hel ped to ma -
ke an ap prop ri a te in ter pre ta ti on of the re nal
func ti ons.

Exis ten ce or ab sen ce of “fill-in” pat tern on
DRS of the kid ney re gi ons sho wing dec re a sed Tc-
99m DMSA up ta ke on CRS we re bet ter eva lu a ted
by si mul ta ne o us an te ri or-pos te ri or pro jec ti on ac-
qu i si ti on. Ad ding the re sults of si mul ta ne o us an te -
ri or-pos te ri or DRS to the ro u ti ne eva lu a ti on with
DMSA CRS hel ped the cli ni ci an to de ci de on the
type of the the rapy and fol low-up for the se par ti -
cu lar pa ti ents. Our re sults sho wed that DRS sho uld
be per for med with si mul ta ne o us an te ri or-pos te ri -
or ac qu i si ti on in CAK to as sess the dyna mic re nal
func ti ons of an te ri orly and pos te ri orly lo ca ted kid-
ney tis su e sin ce the se types of kid neys may ca u se
dif fi culty in in ter pre ta ti on of DRS du e to the va ri -
a ti ons in the depth of the re nal tis su e. For examp -
le, as a re sult of the as so ci a ted mal ro ta ti on, a
sig ni fi cant pro por ti on of the CKs disp lay pel vi ca li -
ce al dysmorp hism that si mu la tes hydro nep hro sis
and in so me ins tan ces, an ab nor mal pel vi u re te ral
junc ti on po si ti on or an aber rant ves sel may in ter -
fe re with pel vis-emp tying to pro du ce obs truc ti on.12

In ves ti ga tors re por ted that re nal scin tig raphy was
mo re ac cu ra te than so nog raphy in iden tif ying ec to -
pic re nal tis su e and ad di ti o nally the pa ti ent’s obe-
sity may ham per ul tra so nog raphy. Si mi larly, it is
dif fi cult to di ag no se a HK by ul tra so und, es pe ci ally

if the ist hmus is not vi sib le. Hydro nep hro sis, uro -
lit hi a sis and in fec ti on are the thre e most com mon
cli ni cal comp li ca ti ons of HK.13 Re nal mal de ve lop -
ment may le ad to qu an ti ta ti ve and qu a li ta ti ve de fi -
ci en ci es in re nal pa rench yma. So, we aga in sug gest
to eva lu a te the dyna mic re nal func ti ons of HK with
si mul ta ne o us an te ri or-pos te ri or DRS. 

Alt ho ugh the num ber of the kid neys we re li -
mi ted, DRFs which we re cal cu la ted both on si-
mul ta ne o us an te ri or-pos te ri or DRS and DMSA
CRS we re well cor re la ted in our study (Tab le 2).
An im por tant ad van ta ge of si mul ta ne o us an te ri -
or-pos te ri or DRS was the cal cu la ti on of DRF by
using ge o met ric me an co unts on the 2nd mi nu te
ima ges. With an te ri orly lo ca ted PKs, the pel vis
forms a bar ri er bet we en the ra di o ac ti vely la be led
tra cer and the gam ma ca me ra, re du cing the amo -
unt of ra di a ti on de tec ted on ro u ti ne pos te ri or im-
a ging and this is su e can al so ca u se
un de res ti ma ti on of the re al func ti on of the kid-
ney.14 One sho uld be awa re that at te nu a ti on du e
to the pel vic bo ne struc tu re gi ves ri se to a sig ni -
fi cant un de res ti ma ti on of the func ti on in the ec-
to pic kid ney. The split func ti on is unab le to as sess
the qu a lity of the in di vi du al kid ney func ti on on
only pos te ri or vi ews in the se types of kid neys.
When de ci ding for a nep hrec tomy or par ti al nep -
hrec tomy, the sur ge on may be in te res ted in eva l-
u a ting the func ti on of the re ma i ning mo i ety. DRF
cal cu la ted with only the pos te ri or da ta on DRS
may un de res ti ma te the re al split func ti on of the
CAK or kid ney re gi ons. DRF ob ta i ned with ge o -
met ric me an co unts on si mul ta ne o us an te ri or and
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Differential Renal Functions (DRF) (%)
Congenital abnormal kidneys (CAK) Tc-99m DMSA CRS Tc-99m DTPA DRS
Pelvic kidney Ectopic Normal Ectopic Normal

33% 67% 33% 67%

Pelvic kidney Ectopic Normal Ectopic Normal

30% 70% 34% 66%

Triple kidneys K1 K2 K3 K1 K2 K3

23% 34% 43% 21% 31% 48%

Horse shoe kidney Left Right Left Right

54% 46% 55% 45%

TABLE 3: A summary of DRFs which were calculated both on DMSA CRS and simultaneous anterior-posterior DRS.

K: Kidney, DMSA CRS: Dimercaptosuccinic acid cortical renal scinticraphy, DRS: Dynamic renal scinticraphy.



pos te ri or ima ges of DRS gi ves a mo re pre ci se es-
ti ma ti on of split re nal func ti on, in this par ti cu lar
gro up of kid neys.

Si mul ta ne o us an te ri or-pos te ri or DRS al so has
the ad van ta ge of eva lu a ting both the an te ri orly and
pos te ri orly lo ca ted kid neys of a pa ti ent in a sing le
scin tig rap hic study. This ob vi a tes a se cond study
from the an te ri or pro jec ti on le a ding to pa ti ent
com fort and cost-ef fec ti ve ness.  

Ad van ta ges of si mul ta ne o us an te ri or-pos te ri or
DRS in CAK may be lis ted as in Tab le 4.

In conc lu si on, we sug gest to per form si mul ta -
ne o us an te ri or-pos te ri or pro jec ti on DRS with a du -

al-he a ded gam ma ca me ra (if ava i lab le) in pa ti ents
with known CAK in or der to gi ve an op ti mum
scin tig rap hic in for ma ti on. This ob vi a tes per for -
ming a se cond ad di ti o nal DRS from the an te ri or
pro jec ti on in this par ti cu lar gro up of pa ti ents.
Func ti ons of both the an te ri orly and pos te ri orly 
lo ca ted kid neys of a pa ti ent can be as ses sed in a 
sing le scin tig rap hic study. It gi ves the op por tu nity
to cal cu la te the dif fe ren ti al func ti ons by using 
ge o met ric me an co unts. It helps to dif fe ren ti a te 
re nal scar and di la ted col lec ting systems mo re con-
fi dently in ab nor mally lo ca ted con ge ni tal ab nor -
mal kid neys sho wing dec re a sed Tc-99m DMSA
up ta ke.
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Obviates performing a second additional DRS from the anterior projection in this particular group of patients, leading to patient comfort and cost-effectiveness.

Functions of both the anteriorly and posteriorly located kidneys of a patient can be assessed in a single scintigraphic study.

Gives the oppurtunity to calculate the differential functions by using geometric mean counts.

Helps to differentiate renal scar and dilated collecting systems more confidently in abnormally located CAK showing decreased DMSA uptake.

TABLE 4: Advantages of simultaneous anterior-posterior DRS in CAK.
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