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PRE- AND POST-OPERATIVE CORTICAL FUNCTION OF
THE KIDNEY WITH STAGHORN CALCULI ASSESSED
BY 9#Tc-DMSA RENAL SCINTIGRAPHY

Juichi Kawamura
From the Departmient of Urology, Faculty of Medicine, Kyoto University
(Director: Prof. O. Yoshida, M. D.)

9mTc-DMSA renal scintigraphy consisting of the cortical image and DMSA renal uptake
was used to assess the pre- and post-operative renal function in 39 patients with staghorn
calculi or complicated calculi occupying more than 2 major calices. Extended pyelolithotomy
was performed on 14 patients, nephrolithotomy on 14 patients, pyelolithotomy combined
with nephrotomy on 7 patients, and partial nephrectomy on 4 patients.

Nine out of 14 patients who underwent pyelolithotomy and 4 out of 14 patients who
underwent nephrolithotomy showed an increase or no change in the postoperative DMSA renal
uptake in the diseased kidney. However, there was no increase in the postoperative DMSA
renal uptake in the patients who underwent pyelolithotomy combined with nephrotomy or
partial nephrectomy. Eight percent of the preoperative DMSA renal uptake in the diseased
kidney seems to be the absolute level for predicting a postoperative recovery of the kidney
function. ‘

The contralateral kidney function can affect the postoperative recovery of the function in
the operative side. It seems to be hard to expect an increment in the DMSA renal uptake
postoperatively when the ratio of DMSA renal uptake in the operative side to the total DMSA
renal uptake is less than 209.

At least 6 months of the follow-up period is necessary for the evaluation of the kidney
function in the operative side. i

DMSA renal scintigraphy is a useful modality to assess pre- and post-operative kidney
function in nephrolithiasis from the point of both morphological and functional changes in

the renal cortex.

Key word : 9%mTc-DMSA renal scintigram, 9mTc-DMSA renal uptake, Staghorn calculi, Nepholi-
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Clinical subjects according to the mode of operation

Mode of operation

No. of patients

Male/Female Age (years)

Extended pyelolithotomy 14 6/8 37.0

Extended pyelolithotomy 7 1/6 43.7

Nep:rotomy

Nephrolithotomy 14 6/8 45.8

Partial nephrectomy 4 3/1 40.2
Total 39 16/23 416

. Z :
DPyelolithotomy Pyelolithotomy + Nephrotomy % Nephrolithotomy
7.

lPartial Nephrectomy % Nephrectomy

24
22
20
18
16
14
12
10

Patients

Number of

O NG

April, 1977 ~
March, 1978

April , 1976 ~
March, 1977

Fig. 1.

April, 1978~

April, 1980~
March, 1981

Aprit, 1979~

March, 1979 March, 1980

Number of patients who underwent stone operations from

April, 1976 to March, 1981.
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Table 2. Fundamental patterns of nephrolithiasis on %mTc-DMSA renal scintigram

Pathological process

Renal cortical image

Obstruction

normal uptake, normal contour

generally decreased uptake

focal faint or poor visualization

Inflammation

irregularly decreased uptake

faint visualization

Scarring

irregular renal margin

contructed kidney

deformity




1030 WIRICE 28% 85 19824
36 e o Extended
;; o /' Pyelolithotomy
E} ,’/ ° a Extended
= , Pyelolithotomy
= s, .
‘u
° R Nephrotomy
L * 7
= b, ’m
< OA o s ® Nephrolithotomy
[ A L[] .
K « =2~ * Partial
_5} . . /& Nephrectomy
a I/o
*
& s %20
= L’
=) .
o 10 ’
2 Y om mm
ud o AG Normal range
© d
g .
] .
a e
’ V27727277274
0 10 20 30 36

Postoperative

DMSA Uptake in the kidney (%)

Fig. 2. Pre- and postoperative DMSA renal uptake in the diseased kidney
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the Kidney

DMSA Renal Uptake of the Kidney (%)
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Infected hydronephrosis / ¢
Pyonephrosis (n=8)

Renal hypertension (n=2)
Renal cysts (n=2) [ B
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Intractable hemorrhage
during operation (n-=2)

Norm:
Rang

Fig. 4. Relationship between associated pathological conditions and
DMSA renal uptake in the nephrectomized kidney
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Case Kl R-Pyelolithotomy

Case KI ‘R—Pyelolithotomy
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Fig. 5. Case 1. K.I., 27-year-old female, right staghorn calculi.
a: Pre- and postoperative IVP, b: Pre- and post-operative
DMSA renal scintigrams and uptakes
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Case S.I R-Pyelolithotomy g# L-Pyelolithotomy

Case SI R-Pyelolithotomy y# L-Pyelolithotomy PREOPE .
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PREOPE. 1 month R: 20 %
S L:20 %
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R: 15 % (2 monthg
L: 18 % (1 month)

Fig. 6. Case 2. S. 1., 2l-year-old female, bilateral staghorn calculi.
a: Pre- and postoperative IVP, b: Pre- and post-operative
DMSA renal scintigrams and uptakes
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Case MM. R-Pyelolithotomy + Nephrotomy

PREOPE.

Case MM. R-Pyelolithotomy +Nephrotomy
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R. 23%,
L.- 5%

POSTOPE .(1 month)
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R 19 %
LI 4”/0
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Fig. 7. Case 3. M. M., 5l-year-old female, right renal stones. Left hydronephrotic contracted kidney after
ureterolithotomy.

a: Pre- and postoperative IVP, b: Pre- and post-operative DMSA renal scintigrams and uptakes

FC01

AL NIV

587

£ 8

7861



Case A.T.

PREOPE.

L-Nephrolithotomy

Fig. 8.

Case AT. L-Nephrolithotomy

PREOPE.

POSTOPE. (1 month)

POSTOPE. (1 month)

Case 4. A.T., 29-year-old male, left staghorn calculi.
a: Pre- and postoperative IVP, b: Pre- and post-operative
DMSA renal scintigrams and uptakes.
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Case TH.  R-Nephrolithotomy Case TH.  R-Nephrolithotomy
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n R 25 %
L. 8%
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1 month
R. 20 %
P
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R:.26 %
12 9
a b
Fig. 9. Case 5. T. H., 33-year-old female, right staghorn calculi. Left
contracted kidney after nephrolithotomy.
a: Pre- and postoperative IVP, b: Pre- and post-operative
DMSA renal scintigrams and uptakes
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Table 3. Factors affecting the renal function before and after
the operation for nephrolithiasis

“preoperative”

“during operation”

“postoperative”

Obstructive nephropathy

Inflammation

Previous surgery

Mode of operation
Renal ischemia
Nephrotomy
Nephrolithotomy
Nephrectomy

Residual stone

Urinary stasis

Infection

Bieeding

Table 4. Isolated microorganisms before operation

Microorganisms

Pyelolithotomy Nephrolithotomy

E. coli >10° 2 3
10%~1Q0°% 2 2

Proteus mirabilis >10% 2 2
Proteus vuigaris > 108 - 1
Pseudomonas aeruginosa > 108 1 —
Enterococcus >10¢ - 1
103 1 —

Staphylococcus 108 1
No growth 4
Total 14 14
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Fig. 10. Relationship between preoperative colony counts in urine
and pre- and post-operative DMSA renal uptakes
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