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Introduction

Radionuclide  re nal s cintigraph y is  th e  m os t com m only
pe rform e d functional im aging to as s is t in th e  diagnos is
and m anage m e nt of patie nts  w ith  a varie ty of urinary
tract proble m s . Te ch ne ntium -9 9 m  labe le d Me rcapto
Ace tyl Triglycine  (9 9 m Tc MAG-3) is  th e  m os t com m only
us e d age nt for dynam ic re nal im aging for as s e s s m e nt
of re nal pe rfus ion, e xcre tory and cle arance  functions .1
9 9 m Tc Dim e rcaptos uccinic Acid (9 9 m Tc DMSA) is  an
e xce lle nt cortical im aging age nt w h ich  is  us e d
prim arily in ch ildre n to e valuate  re lative  function,
pye lone ph ritis , and re nal s carring globally.2 In patie nts
w ith  im paire d re nal function, th e re  is  re duce d pe r-
fus ion, im paire d re nal uptak e  and cle arance  w h ich
is  de picte d on re nal im aging as  re duce d re nal pe r-
fus ion, re duce d re nal cortical localiz ation and
e nh ance d uptak e  ove r live r, s ple e n and blood back -
ground (im paire d cle arance ).3 H ow e ve r, vis ualiz ation
of bone  m arrow  on re nal im aging in patie nts  w ith
ch ronic re nal failure  (CRF) is  not w e ll docum e nte d
in lite rature . W e  pre s e nt a cas e  of patie nt w ith  CRF

w h os e  re nal im aging s tudie s  pe rform e d w ith  9 9 m Tc
M AG-3 and 9 9 m Tc DMSA re ve ale d e nh ance d bone
m arrow  uptak e .
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Abs tract: Re nal s cintigraph y us ing 9 9 m Tc M AG-3 and 9 9 m Tc DMSA are  th e  m os t com m only pre s cribe d functional
im aging for patie nts  w ith  various  re nal dis e as e s . Vis ualiz ation of bone  m arrow  on re nal im aging is  an unus ual
finding. W e  pre s e nt a cas e  of ch ronic re nal failure  w h os e  re nal s cans  w ith  9 9 m Tc MAG-3 re ve ale d e nh ance d
m arrow  pe rfus ion and 9 9 m Tc DMSA s tudy s h ow e d uptak e  of trace r in axial and appe ndicular s k e le ton.
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ABSTRACT

Case History

Th is  07 ye ar old girl w as  re ce ntly diagnos e d to h ave
rais e d s e rum  cre atinine  (7 ng/100 m l) and h e r
ultras ound abdom e n re ve ale d e ch oge nic k idne ys
cons is te nt w ith  bilate ral re nal pare nch ym al dis e as e .
 Sh e  w as  ane m ic (h e m oglobin 7 gm /dl) and h e r blood
ure a w as  als o rais e d (109  m g/dl). Sh e  w as  re fe rre d
to Nucle ar m e dicine  De partm e nt for h e r re nal function
s tudie s . On day 1, a dynam ic re nal s can w as  pe rfor-
m e d us ing 5 m Ci of 9 9 m Tc MAG-3 intrave nous ly and
30 m inute  dynam ic s can w as  acq uire d us ing s ingle
h e ad gam m a cam e ra (Sie m e ns , Ge rm any) w ith  low
e ne rgy h igh  re s olution (LEH R) collim ator. Scan s h o-
w e d re duce d pe rfus ion ove r both  k idne ys  w ith  good
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trace r uptak e  ove r live r and s ple e n and incre as e d
back ground activity. W e  als o notice d vis ualiz ation of
bone  m arrow  ove r s pine  and both  s acroiliac joints
in e arly (pe rfus ion) im age s  w ith  progre s s ive  de cline
in s ubs e q ue nt im age s  (trans ie nt m arrow  vis ualization)
(Fig. 1). Afte r 48 h ours , a re nal cortical im aging s tudy
w as  pe rform e d w ith  5 m Ci of 9 9 m Tc DMSA inje cte d
intrave nous ly and m ultiple  s tatic im age s  w e re  acq ui-
re d afte r 3 h ours . DMSA s can s h ow e d poorly outline d
k idne ys  but ve ry nice  vis ualiz ation of m arrow  in
lum bar s pine  and vis ualiz e d pe lvic and both  uppe r
lim b bone s  (Fig. 2). A w h ole  body im age  (w ith  9 9 m Tc
DMSA) w as  als o acq uire d w h ich  s h ow e d vis ualiz ation
of w h ole  s k e le ton as  good as  in s k e le tal s cinti-
graph y but w ith  e nh ance d blood back ground activity
(Fig. 3). Due  to th is  unus ual finding and pos s ibility
of faulty k it pre paration, w e  h ave  e valuate d DMSA
s can of oth e r patie nt w h ich  w as  norm al (Fig. 4).

Figure 2: 9 9 m Tc-DMSA s can s pot vie w  s h ow ing poorly outline d
k idne ys  w ith  e nh ance d trace r uptak e  by bone  m arrow  in lum bar

and s acroiliac re gions .

Figure 1: 9 9 m Tc-MAG-3 dynam ic im aging s h ow ing e nh ance d
pe rfus ion ove r bone  m arrow  in lum bar and s acroiliac re gions  and

poorly pe rfus e d and outline d k idne ys .

Figure 3: 9 9 m Tc-DMSA w h ole  body im age s  s h ow ing ge ne raliz e d
e nh ance d m arrow  uptak e  of radiotrace r.

Figure 4: 9 9 m Tc-DMSA s can s pot vie w s  in anoth e r patie nt inje cte d
w ith  s am e  DMSA vial.



Discussion

Re nal s cintigraph y us ing 9 9 m Tc MAG-3 and 9 9 m Tc
DMSA are  th e  m os t com m only pre s cribe d functional
im aging for patie nts  w ith  various  re nal dis e as e s .
9 9 m Tc M AG-3 is  a h igh ly prote in bound w ith  a
e xtraction fraction of 40-50% .4 It is  from  th e  bas o-
late ral m e m brane  of th e  proxim al re nal tubule s  and
th e n trans porte d into th e  tubular lum e n via organic
anion trans porte rs  on th e  apical m e m brane . 9 9 m Tc
DMSA is  an e xce lle nt cortical im aging age nt and
approxim ate ly 40%  of th e  inje cte d dos e  is  re taine d
by th e  re nal tubule s  w ith in 1 h  afte r inje ction and
re m aining activity is  s low ly e xcre te d in th e  urine  ove r
th e  s ubs e q ue nt 24 h . Th e  uptak e  of 9 9 m Tc-DMSA is
de pe nde nt on re nal blood flow , glom e rular filtration,
and proxim al tubule  re ce ptor-m e diate d e ndocytos is .1

Trans ie nt appe arance  of bone  m arrow  on e arly 9 9 m Tc
MAG-3 im age s  indicate s  an e nh ance d pe rfus ion of
bone  m arrow  and th is  can be  e xplaine d by e nh ance d
bone  m arrow  h ype rplas ia s e condary to ane m ia in
th is  patie nt. In patie nts  w ith  ch ronic re nal failure ,
ane m ia is  m ultifactorial and ane m ia of ch ronic dis e as e
(h ype rplas ia) is  m os t com m on pre s e ntation s e e n in
45%  follow e d by h ypoplas ia in 38%  patie nts  w ith
CRF.5 Pe riph e ral bone  m arrow  e xpans ion ofte n is
as s ociate d w ith  m ye lofibros is , w h ich  in turn can occur
as  a s e condary proce s s  induce d by s e ve ral ne o-
plas m s , toxic e xpos ure , and s ys te m ic dis e as e , inclu-
ding re nal os te odys troph y.3 H ow e ve r, th e  path o-
ge ne s is  of bone  m arrow  fibros is  in re nal os te o-
dys troph y is  unk now n.3 Enh ance d uptak e  of DMSA
by m arrow  in axial and appe ndicular s k e le ton is
cons ide re d to be  due  to be  due  to colloid form ation
due  to alte re d m ine ral dynam ic in patie nts  w ith  CRF.6

Ge ne raliz e d m arrow  uptak e  of DMSA is  due  to
h ype ractive  re ticuloe ndoth e lial s ys te m  (RES) in
conjunction w ith  bone  m arrow  h ype rplas ia.
Anoth e r pos s ibility of m arrow  vis ualiz ation is  colloid
form ation due  to e ntry of air in th e  vial.6 H ow e ve r,
w e  h ave  e xclude d th is  pos s ibility as  anoth e r patie nt
inje cte d w ith  s am e  vial h ad norm al DMSA dis tribution.
Bone  m arrow  vis ualiz ation on re nal im aging (9 9 m Tc
MAG-3 and 9 9 m Tc DMSA) in patie nts  w ith  ch ronic
re nal dis e as e s  is  an e xpe cte d finding. Bone  m arrow
h ype rplas ia, colloid form ation of DMSA due  to alte re d
m ine ral dynam ic and an e fficie nt RES are  th e  pos s ible
m e ch anis m s .

39PJR January - March 2016; 26(1)PAK ISTAN JOURNAL OF RADIOLOGY

References

1.

2.

3.

4.

5.

6.

Taylor AT.  Radionuclide s  in Ne ph rourology, Part
1: Radioph arm ace uticals , Quality Control, and
Quantitative  Indice s . J Nucl Me d 2014; 55: 1-8.

Ros s le igh  MA. Re nal infe ction and ve s ico-ure te ric
re flux. Se m in Nucl Me d. 2007; 37: 261-8.

Sh apoval A, Ch am arth y M, Blaufox McD,  Fre e m an
LM.  Marrow  Vis ualiz ation on Re nal Scintigraph y:
An Ofte n-Ove rlook e d Finding in Az ote m ic Patie nts .
J Nucl M e d 2011; 52: 9 01-4.

Bube ck  B, Brandau W , W e be r E, Kälble  T, Pare k h
N, Ge orgi P. Ph arm acok ine tics  of te ch ne tium -
9 9 m -MAG3 in h um ans . J Nucl M e d. 19 9 0; 31:

1285-9 3.

Alvi H , Nas e e m  L, H as s an K, Us e fulne s s  of Bone
Marrow  and Patte rn of Morph ological le s ions  in
Patie nts  of Ch ronic Re nal Dis e as e . Int J Path ol
2014; 12(2): 83-6.

Caglar M, Naldok e n S. Incre as e d bone  m arrow
uptak e  on Tc-9 9 m  DMSA s cintigraph y in a patie nt
w ith  re nal os te odys troph y.  Ann Nucl Me d 19 9 3;
7(4): 281-3.


