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Renal Localization of Ga-67 Citrate in Noninfectious Nephritis

Kang Wook Lee, M.D., Min Seo Jeong, M.D., Sunn Kgoo Rhee, M.D.,, Sam Yong Kim, M.D.
Young Tai Shin, M.D. and Heung Kyu Ro, M.D.

Department of Internal Medicine, College of Medicine Chungnam National University, Daejeon, Korea

Ga-67 citrate scan has been requested for detection or follow-up of inflammatory or neoplastic
disease.

Visualization of Ga-67 citrate in the kidneys at 48 and 72 hr post injection is usually interpreted as
evidence of renal pathology. But precise mechanisms of abnormal Ga-67 uptake in kidneys were
unknown.

We undertook a study to determine the clinical value of Ga-67 citrate imaging of the kidneys in 68
patients with primary or secondary nephropathy confirmed by renal biopsy and 66 control patients
without renal disease. Renal uptake in 48 to 72 hr images was graded as follows: Grade 0=back-
ground activity:1={faint uptake greater than background;2=definite uptake, but less than lumbar
vertebrae; 3=same uptake as lumbar vertebrae, but less than liver; 4=same or higher uptake than
liver.

The results were as follows.

1) 42 of 68 (62%) patients with noninfectious nephritis showed grade 2 or higher Ga-67 renal uptake
but only 10 percent of control patients showed similar uptake.

2) In 14 patients with systemic lupus erythematosus, 8 of 9 (89%) patients with lupus nephritis
exhibited marked renal uptake.

3) 36 of 41 patients (88%) with combined nephrotic syndrome showed Grade 2 or higher renal
uptake.

4) Renal Ga-67 uptake was correlated with clinical severity of nephrotic syndrome determined by
serum albumin level, 24 hr urine protein excretion and serum lipid levels.

5) After complete remission of nephrotic syndrome, renal uptake in all 8 patients who were initially
Grade 3 or 4, decreased to Grade 1 or 0.

In conclusion, we think that the mechanism of renal Ga-67 uptake in nephrotic syndrome might be
related to the pathogenesis of nephrotic syndrome. In systemic lupus erythematosus, Ga-67 citrate
scan is useful in predicting renal involvement.
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Fig. 1. Grade of Ga-67 renal uptake.
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Grade 0: Background only

Grade 1: Minimal uptake just above background

Grade 2: Definite uptake but less than the lumbar
vertebrae well defined renal outline

Grade 3: Uptake equal to lumbar vertebrae

Grade 4: Uptake, Same or higher uptake than liver
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Table 2. Grade of Ga—67 Renal Uptake in Patients with
Noninfectious Nephritis and Controls

67Ga renal Nephritis (%)  Controls (%)

uptake grade n=68 n=66

Grade O 12( 18) 53( 80)
Grade 1 15 ( 22) 7( 10)
Grade 2 12( 18) 3( 5)
Grade 3 19 ( 30) 2( 3)
Grade 4 0( 14) 1( 2)
Total 68 (100) 66 (100)

Table 3. Grade of Renal Ga—67 Renal Uptakes in Pri-
Hz2FaAEY A Ga67 F54AEE Grade 0 mary GN
Table 1. Ga—67 Renal Uptake in Controls without Evid- Renal Pathology No. of Grade0 1 2 3 4
ence of Renal Disease or Severe Hepatic Dys- Pts
f .
unction Poststreptoccal GN 2 1 1
No. of Minimal change 5 1 3.1
y G
Patients rade0 1.2 3 4 Focal and
segmental GN 11 11T 6 3
Acute leukemia 6 3 1T 11 IgA nephropathy 8 2 6
Lymphoma B 8 11 1 Membranous glo-
Lung cancer 18 16 1 1 merulopathy 7 16
Other soft Membranoprolifera-
tissue tumor 16 13 2 1 tive GN 1 1
FUO 15 13 Crescentic GN 1 1
Total 66 53 73 21 Total 35 3 9 3155
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Table 4. Grade of Renal Ga—67—Citrate Uptakes in Sys-
temic Disease Associated Nephritis and Neph-

ropathy

Disease ng)t‘SOf Grade 0 1 2 3 4
Lupus nephrits 9 1 2 2 4
Hepatitis B asso-

ciated GN

MGN 5 12 2

MPGN 1 1
H--S purpura 2 1 1
Diabetic nephropathy 3 3
Acute interstitial

nephritis 5 1 2 2
Preeclampsia 1 1
HFRS 1 1
Hypertensive ne-

phropathy 1 1
Total 33 10 4 8 6 5
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Table 5. Grade of Renal Ga—67—Citrate Uptake in Pa-
tients with Systemic Lupus Erythematosus

Renal pathology Grade0 1 2 3 4

Patients with nephritis’
(n=9)

Mesangeal
Focal and segmental
Diffuse proliferative

w N NN
N

Membranous

Patients without
nephritis 5 4 1

Total 14 4 2 2 2 4

Table 6. Grade of Renal Ga—67—Citrate Uptake in Pati-
ents with Nephrotic Syndrome

No. of

Renal ) N

enal pathology patients Grade 0 1 2 3 4
Minimal change 4 31
Focal and segmental 13 11 6 5
Mesargeal

proliferative 6 31 11
Membranous 15 1 4 91
Membranoproli-

ferative 1 1
Diffuse prolifera~

tive lupus 2 1 1
Total 41 0 5 819 9
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Fig. 2. Serum albumin vs. uptake grade of ga 67.

Table 7. Blood Chemistry and 24 Hour Urine Protein Excretion in Patients with Primary or Secondary Nephritis ex-

cept Interstitial Nephritis

Blood chemistry &
24 br urine protein

Grade of Ga—67 Renal Uptake

excretion 0 (n=12) 1 {n=14) 2 (n=11) 3 (n=16) 4 (n=10)

Serum albumin 3.60+0:81 3.81%0.55 2.92+0.75* 2,02+0,30** 2.09%0,32%*
(M = SD g/dl)

Serum cholesterol 18253 22586 285+101% 4484121 ** 432+123%%
(M £ SD mg/dl)

Serum triglyceride 17763 197+69 269:78% 479+253%* 324+118%*
(M = SD mg/dl)

24 hrs urine protein 2.68+5.1 3.5+3.1 5.5%2.2 18.4+8,9%* 10.4+7.3%

(M £ SD g/day)

* p < 0.05 vs Grade 0 value,

# p <0.01 vs Grade 0 value,

** p < 0,001 vs Grade O value,
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Table 8. Renal Ga—67 Uptakes after Complete Remiss-

. Renal Localization of Ga-67 Citrate in Noninfectious Nephritis—
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Fig. 3. Serum cholesterol vs. uptake grade of Ga 67.
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Fig. 4. 24hr. urine protein vs. uptake grade of Ga-67.

ion in Patients with Nephrotic Syndrome

Patient

(n = 8) Renal Pathology I(?ri;idaé trei?r;t;nt
Grade
Y} Ahn FSGS 4 0
IM Lee FSGS 4 0
DS Lee FSGS 4 1
HD Chung  FSGS 4 1
Y) Kim MesPGN 4 1
MS Kim Lupus class |V 4 0
BJ Youn FSGS 3 0
YY Kim FSGS 3 0

84 Grade 3 o] A9 Ga-67 AAY FFAEE ¥l
3, (53 o] EF 4% Grade 1 o|3t& 743,
A 84 Grade 2 £71& 2w 299 FAe F333
FoE Ga-67 AW F-H o Al gokew v
2 1€ ZAe A &AH Grade 2004 32038 AEF &
3#] F7Fetgi et (Table 9),
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Pre-treatment Grade 4

After remission Grade 0

Fig. 5. JM LEE, 30/M Nephrotic syndrome (FSGS).

Table 9. Renal Ga—67 Uptakes after Partial Remission
in Patients with Nephrotic Syndrome

: " Post-
?st:'e;‘ (t)s) Renal Pathology 'g:;‘g; treg'(c:r:::t
MS Choi Lupus class |1 4 0
KJYoun MGN 3 1
YH Song Minimal 3 1
KC Song MGN 3 1
JS Kong FSGS 3 2
TS Lee MGN 3 3
SP Kim MGN 3 3
SH Bae MesPGN 2 2
Y| Kim Lupus class IV 2 2
YH Song Lupus class 11 2 3
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