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Abstract : The renal function of 331 obstructive uropathies, 
of which 112 were unilateral, were studied using the radioac
tive Hg renal uptake technique. The results obtained lead to 
the following observations t 
1. Kidneys silent because of a chronic pelvi-ureteric-obs-

truction maintain a minimum function representing approximat
ely one guar ter of the normal value, which does not seem to 
be improved following the removal of the obstacle. ' 

2. Operative relief of obstruction on unilateral obstruc
tive uropathies, except for cases of silent kidneys, are 
followed by a significative improvement in the function of 
the kidney on the operated side in more than a third of the 
cases studied. 
3. In 43% of obstructive uropathies considered as unilate

ral, the functional value of the two kidneys is decreased. 
• .INTRODUCTION 

The accurate measurement of the functional value of both 
kidriv/s has been possible for several years using a new 
technique, the radioactive Hg renal uptake test(1,2). This 
test, well accepted by patients and relatively simple to 
carry out, can be repeated several times on the same patient. 
In addition, it has two particularly important characteris
tics, its accuracy and its use as a tubular functional in
dex . First , its accuracy is higher than that of other 
existing quantitative tests; its relative standard error is 
only 13% whereas that of the most thoroughly studied clea-
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ranees, such as inulin and PAH clearances, is roughly 25% (3). 
Such accuracy, which probably cones fro* the fact that a sta
bilised uptake level is measured, i.e a static phenomenon and 
not a kinetics of excretion, provides meaning to minimum va
riations and should make possible the detection of functional 
disorders considered inaccessible until now. Secondly as a func
tional tubular index basically exploring the proximal tubule 
(5), like the Tm of PAR, the renal uptake test provides quan
titative data on active tubular transport. Such data is quite 
different from that provided by hippuran clearance, the only 
other quantitative test which can be measured for each kidney 
and which can be considered an index of renal blood flow. 

After analyzing the results obtained with this test in 
slightly more than 300 cases of obstructive uropathies, we be
lieve it possible to provide answer to some aspects of renal 
physiopathology which have remained without solution until 
now, including the functional future of silent kidneys due to 
chronic pelvi-ureteric obstruction, the effect on renal func
tion of removing the obstruction and the frequency of bilate
ral functional alterations in unilateral obstructive uropathies 

EQUIPMENT AND METHODS 
We will briefly recall here the technique of the Hg renal 

uptake test which is studied in detail elsewhere(6-8). Forty 
197 eight hours after intravenously injection 150 uCi of HgCl,, 

renal radioactivity is measuied using an external counting 
system. This measurement, whether made using a scanner or a 
gamma camera, should be corrected to account for the depth of 
the kidney and to deduct the participation of the liver which 
also fixes Kg. The results are expressed in percent of the 
normal mean value. In a normal subject the uptake level of 
each kidney is 100-13% of normal and the total uptake level, 
i.e the uptake of both kidneys, is 100-11% of normal. The 
values of 13 and 11 respectively represent a relative stand
ard error(4). If the function of the kidney decreases, the 
uptake decreases; if the function of a kidney increases, the 
uptake increases (5)• The rssults obtained using this test 
can be simplified as follows t when only one kidney is 
diseased, its uptake decreases and the uptake of the sound kid-
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ney increases so that total uptake remains normal. This is 
the case of strictly unilateral nephropathies and of the so
litary sound kidney, the uptake of which doubles and reaches 
a value of 200-26. When both kidneys are diseased» total upta
ke is always less than normal; this is the case for bilateral 
nephropathies with symétrie or asymétrie involvement or for 
the solitary pathological kidney which has an uptake always 
less than 200±26 (4). 

The normal values indicated are reached in children only at 
the age of 4. Beyond that age children and adults have the 
same normal values» at least until 50 or 60 . The normal va
lues of babies are not well known until the 12th month and 
we have available only temporary normal values for this pe
riod. As of the 12th month, normal uptake reaches more than 
two thirds of the definitive value and will increase imper
ceptibly until the age of 4(4). 

331 patients with an obstructive uropathy were examined; 
130 had a pelvi-ureteric obstruction ; 55 a ureteric obstruc
tion ; and 146 a mega-ureter.Of this number, 112 had an obs-. 
tructive uropathy considered unilateral. This diagnosis was 
mainly based on the results of intravenous urography, pyelo
graphy and cystography. 

Some patients were examined twice or even three times.A 
difference in the results obtained is considered significant 
if it is more than a standard error» i.e. more than 13% for 
the uptake of each kidney and 11% for total uptake. 

The radiation dose absorbed by the kidneys and the ovaries 
in an adult is respectively 4.8 rads and 5.7 mrads. For child-197 ren , although the Hg doses are lower, the dose absorbed by 
the kidneys is 5.6» 5.9, 9.7» 8.5. and 8.8 rads for children 
15,10, 5,1 and new born babies respectively . The dose absorb
ed by the ovaries for children of the same ages is 4.2, 6.4, 
9.0, 12.2 and 3.7 mrads respectively (9).The amount of stable 
Hg injected is negligible , approximately 1 ugr with the so
lution of high specific activity used. As a comparison , we 
can mention that the amount absorbed through our daily diet 
ranges from 5 to 20 ug of Hg(10). 
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RESULTS AND DISCUSSION 
X. Functional Value of Silent Kidneys Due to Chronic 

Prêteric Obstruction. 13 patients had a silent kidney. In 
all, the obstructive uropathy was a unilateral pelvi-ureteric 
obstruction. By silent kidney we mean kidneys which on intra
venous pyelographies are truly silent as well as those whose 
secretion is extremely low. 7 of the patients were examined 
during the period in which the kidney was silent . The mean 
value of their Hg uptake was 22 and the individual values 
were 0,17,23,26,28,29 and 33% of normal (table I). 6 other 
patients with a silent kidney had a plasty of pelviureteric 
junction and were examined at least 12 months after the ope
ration . The mean value of the Rg uptake was 26 and the indi
vidual values were 0,16, 25,33,33 and 50% of normal (Table II). 

It is interesting to note that when the kidney is silent 
its functional value is not null. The uptake levels measured 
are quite close to the mean value of 22 and we may well won
der whether this does not represent a minimum or residual 
functional activity which can be maintained for a long time. 
The mean value of the group which had a plasty is very close 
to that of the non operated group. The slight difference ob
served may be due to the composition of the two groups; it 
would have been preferable if they had consisted of the sane 
patients. In fact, almost all the patients in the first group 
were rapidly nephrectomized and the effects of the plasty had 
to be studied in another group, so that a dif ferenc in sam
pling of two groups cannot be excluded. For how long can such 
minimum functional activity be preserved? In the case of our 
13 patients, the time cannot be evaluated but in another pa
tient it was accurately known. This was an 8-year-old girl 
whose right ureter had been accidentally tied during an ope
ration . The girl was only seen by a urologist three months 
later; the right kidney was then silent on an intravenous 
pyelography and a pyelostomy was performed soon after. The 
Hg uptake level measured 15 days after pyelostomy was 26 for 
the right kidney(table III). In this case after three months 
of complete ureteric obstruction, the right kidney 
conserved an uptake level comparable to that of the 
two groups of silent kidneys studied above, ftemeasured two 
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years later, the uptake level of this right kidney was bare
ly higher, 32% . Here again removal of the obstacle was only 
followed in the long-term by a very slight improvement. This 
quasi-experimental observation confirms that when the urete
ric obstruction is prolonged (in this case three months), the 
functional activity of the homolateral kidney is reduced to 
a minimum and will barely be improved by removing the obsta
cle. 

What we have observed for chronic obstruction is quite 
different from what we have observed when the obstruction is 
temporary . In a patient, 38, the extension of a pelvic tu
mor compressed the right ureter. On the urography, the right 
kidney was silent and its uptake 20% of normal (table III). 
Under the effect of radiotherapy, the tumor decreased and 
dirappeared; the ureter was freed and the uptake of thw right 
kidney increased to 69% one month after the end of treatment. 
It was normal with 98% and 94% , 17 and 36 months later res
pectively. After a temporary obstruction, the kidney can in 
fact recover an absolutely normal functional value(11). But 
when does an obstruction cease being temporary and become 
chronic or when can functional restoration be anticipated. 
These details were studied in animals using clearances(12). 
He do not have such information for man. The obstruction on 
the child with a ureteric ligature only indicates that such 
time should be less than thrae months. 

XI. In obstructive uropathies, is the relief of obstruc
tion followed by an improvement in the functional value of 
the kidney on the operated side ? Such improvement has never 
been established,In order to analyze this, we studied patients 
with a unilateral obstructive uropathy ; and among these, 
those who had been examined before and after the operation 
and had a symptomatology of chronic obstruction. Of these 19 
patients(table IV), 13 had a pelvi-ureteric obstruction, 3 a 
ureteric obstruction, 3 a megaureter. Except for one patient 
on whom post -operatory uptake was measured only 3 months af
ter the operation, uptake was measured on all the other pa** 
tients at least 5 months after the operation. 

The results show that the uptake of the kidney on the ope
rated side increased significantly in a third of the cases 
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and that the uptake of the kidney on the operated side increa
sed significantly in a third of the cases and that it was 
Identical in at least two thirds of the cases after an opera
tion. In fact, in 7 patients pre-operatory uptake was normal 
and could, therefore, hardly increase. If we consider only the 
12 cases in which uptake was less than normal before the ope
ration, the results are quite different. In 7 of the .12 pa
tients, uptake of the kidney on the operated side increased; 
in 4 patients uptake did not change; and in 1 patient it de
creased. The operation was consequently followed by a signi
ficant improvement in the function of the kidney on the ope
rated side in more than half of the cases. It is important to 
stress the fact that these results cover only patients with 
a chronic obstacle. We have seen in fact that in complete, 
but temporary(Obstructions of the urinary tract(11) the value 
of the uptake of the homolateral kidney can be reduced to a 
very low value and yet recover a value close to the normal 
after removal of the obstacle as in the second case of Table 
III. It was consequently necessary to exclude from our group 
all cases of temporary obstruction. In a single case, that of 
the last patient in Table IV, the existence of a complete obs
truction caused by a stone cannot be completely overlooked. We 
conserved it, however, since the uptake of this controlled 
kidney three months,after removal of the stone/had clearly de
creased and not increased. In all the other cases, the cause 
of the obstruction was a congenital, consequently chronic, ano
maly and the cause of the error mentioned cannot'be retained. 

III. In obstructive uropathies considered unilateral re
nal function is often decreased on both sides. In our patients 
with obstructive uropathies, non operated, the obstruction was 
considered as unilateral in 112 cases. We expected that 
these patients would have complete compensatory hypertrophy 
and, consequently, normal total uptake. This is what we obser
ved in 57% of the cases in whom uptake decreased on the side 
of the obstruction and increased on the other side with normal 
total uptake. In 43% of the cases, total uptake was less than 
normal, indicating that compensatory hypertrophy was incomplete 
and that renal repercussion was bilateral . We can, therefore, 
deduce that in almost half of the cases,unilateral obstructive 
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uropathy was accompanied by an alteration in the function of 
the contralateral kidney completely unobserved with ordinary 
diagnostic techniques. This result stresses the need of using 
accurate quantitative methods which separately test the func-
tional value of each kidney. 

CONCLUSION 

Jk number of conclusions stem from the results obtained 
with the radioactive Hg uptake test in obstructive uropathies. 
The functional value of silent Kidneys caused by chronic ure
teric obstruction is not null; it represents approximately a 
quarter of the normal. Such residual function may last a long 
time and is only slightly, at all, improved after removal of 
the obstruction. Relief of obstruction, except for special 
cases of silent kidneys, causes a significant increase in the 
functional value of the homolateral kidney in more than a 
third of the caser studied. In obstructive uropathies conside
red as unilateral, the function of the contralateral kidney is 
less than normal in almost half of the cases. This bilateral 
aspect of renal lesions is generally not recognized. 
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TABLE I. Silent kidneys with pelvi-ureteric obstruction(p.u.o) 
Pile 
n # Age Diagnosis 

Hg renal uptake(% Nle) 
RK LX RK+LK 

73-484 16 Y. .Left p.u.o. LK silent 
75-024 15 Y. .Right p.u.o. RK silent 
73-480 20 H. .Right p.u.o. RK silent 
74-02O 11 Y. .Left p.u.O. LK silent 
71-597 10 Y. .Left p.u.o. LK very low 

secretion. 
61-462 33 Y. .Left p.u.o. LK silent 
72-439 18 N. .Left p.u.o. LK silent 
TABLE II. Silent kidneys due to pelviureteric obstruction (p.u.o.) 

on which a plasty or a nephrostomy has been performed. 

114 26 
0 148 
33 118 
124 28 
163 17 
99 29 
100 23 

70 
74 
75 
76 
90 
64 
62 

File 
n» 

73-S64 
Age Diagnosis 
10 Y. .Right p.u.o. with silent 

Hg renal uptake(% Nle) 
RK Li. RK+LK 

RK, examined three years 
after plasty 50 68 

72-520 4 Y. .Left p.u.o. Silent LK exa 
mined 20 m. after plasty 144 33 

72-198 3 Y. .Left p.u.o. with LK si
lent , examined 1 year af
ter plasty 138 16 

75-318 4 Y. .Left p.u.o.,with LK si
lent examined 15 m. af
ter plasty -123 25 

74-235 3 Y. .Left p.u.oj with LK si
lent , examined 1 y. af
ter nephrostomy 170 0 

73-482 41 Y. .Left p.u.o.with LK silent 
examined 2 y. after plas-
ty_. 127 33 

59 
89 

77 

74 

80 

77 
TABLE III. Evolution of the renal function of two silent kidneys. 

In one, the first, obstruction is complete 
and chronic / functional restoration is absent or mi
nimum. In the other, obstruction is temporary and func
tional restoration perfect. 

Pile 
n # Age Diagnosis 

Hg renal uptake (% Klo) 
RK LK RK+LK 

73-456 8 Y. 

69-194 38 Y. 

.Accidental ligature of the 
right ureter, nephrostomy 
3 m. later. Examined 15 
days after nephrostomy. 26 
.Reexamined 2 y, later 32 
.Uterovaginal reticulosar-
coma with right ureteral 
compression and silent RK 
.Reexamined 1 m. after ra-
diothsrapy tumor had dis
appeared 
.Reexamined 17 m. after 
radiotherapy 98 
.Reexamined 3 years after 
radiotherapy 94 

179 
136 

20 158 

103 
84 

89 

69 159 114 
142 120 
117 105 
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TABLE IV. Unilateral obstructive uropathies examined before and 

after conservative or corrective surgery. Pelviureteric 
obstruction» p.u.o . 

i 

Pile 

69-217 
71-711 
71-688 
74-110 
74-34 
70-529 
71-32 
69-476 

66-217 
73-542 

70-512 

71-391 

68-655 

70-536 
68-634 
75-322 
75-456 

73-437 

Age Diagnosis 
Hct renal uptake (t Nl) 
RK LK RK+LK 

2 Y. 
11 Y. 
6 Y. 
10 Y. 
8 Y. 
2 Y. 
8 Y. 
54 Y. 

34 Y. 
17 M. 

3 Y. 

7 Y. 

1 Y. 

75-377 23 M. 

23 Y. 
14 M, 
12 Y. 
8 Y. 

9 Y. 

.Left p.u.o. 

.Reexamined 9m.after plasty 

.Left p.u.o. 

.Reexamined 9 ra.after plasty 

.Right p.u.o 

.Reexamined 3 

.Left p.u.o 

.Reexamined 5 

.Right p.u.o 

.Reexamined 5 

.Left p.u.o 

.Reexamined 4 

.Right p.u.o 

.Reexamined 4 

.Left p.u.o. 

.Reexamined 1 

.Reexamined 2 

y.after plasty 
m.after plasty 
m.after plasty 
y.after plasty 
y.after plasty 

115 
112 
105 
96 
90 
81 
96 
108 
101 
92 
99 
99 
69 
66 
133 
94 
90 

111 
99 

91 
116 

y.after plasty 
y. later 

.Right p.u.o., solitary Kidney155 

.Reexamined 8 m.after surgery 138 

.Stenosis of the left ureter 177 

.Reexamined 2 y. after reim
plantation, high blood pressu
re found. 164 
.Left megaureter 131 
.Reexamined 1 year after re* 
implantation 
.Left megaureter 
.Reexamined 17 months after 
reimplantation + ureter re
construction 
.Left megaureter 
.Reexamined 2 y.after reim
plantation and ureter recons
truction. 104 
.Right p.u.o.+ high blood 
pressure 
, Reexamined 6 m.after plasty 
.Left p.u.o + lithiasis 
.Reexamined 9 m. after plasty 
.Left p.u.o. 
.Reexamined 12 m,after plasty 
.Left p.u.o. 
.Reexamined 12 m.after plasty 101 
.Accidental ligature of the 
right ureter.Hg uptake 15 days 
after nephrostomy 
.Reexamined 2 y. later 
. Stone in the right ureter 
.Reexamined 4 m. later, 3 m. 
after removal of the stone 36 144 

77 
105 
91 
91 
111 
108 
116 
107 
104 
104 
94 
98 
114 
94 
38 
68 
74 

35 

31 
99 
112 
93 

90 
84 

90 

96 
108 
98 
93 
100 
94 
106 
107 
102 
98 
97 
99 
91 
80 
85 
81 
82 
77 
69 
106 

97 
115 
111 
96 

90 
100 

97 
47 125 86 
67 164 115 
62 82 72 
91 95 93 
112 44 78 
98 88 93 
99 80 89 
101 108 104 
s 
26 179 103 
32 136 84 
60 182 121 

90 
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