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CLINICAL EVALUATION OF RADIONUCLIDE
STUDY IN DIAGNOSIS OF
POLYCYSTIC KIDNEYS

Awato Fujino, Shigeru Ikepa, Jun Kurorawa,
Akira IsuiBasur and Kenji SAKURAI
From the Department of Urology, Kitasato University School of Medicine.
Sagamihara, Japan (Director: Prof. K. Koshiba, M.D.)

OQur clinical experiences with 70 cases of polycystic kidneys were reviewed and presented with
the pertinent radionuclide and other radiological findings. Radionuclide scanning and excretory
urography provided satisfactory diagnostic informations in cases with normal renal function. How-
ever, in cases with impaired renal function, with serum creatinine over 4 mg per 100 ml or blood urea
nitrogen over 50 mg per 100 ml, ultrasonography and computed tomography should be recommended
as useful additional diagnostic measures. The investigation of associated polycystic lesions in the
other organs revealed polycystic lesion of the liver in 37 of 60 cases (61.6%).

The value of radionuclide study in diagnosis of urological disorders is generally recognized as
a harmless and non-time-wasting technique. The diagnostic value of it was estimated and compared

with that of the other radiological and pararadiological studies,

MATERIALS

Our study consists of 70 cases of poly-
cystic kidneys seen at the Kitasato Univer-
sity Hospital during the years 1972 to 1978.
The youhgest patient is 3 years old, while
the oldest is 80 years old. The highest
incidence is noted in the fourth decade.
The sex distribution is almost equal; 37
males and 33 females.

The diagnosis of this lesion is based on
clinical history, physical examination, labor-
atory data, and radiological examinations,
including renal radionuclide study, ex-
cretory urography, ultrasonography, com-
puted tomography, and angiography. Uni-
lateral nephrectomy was performed in 5
patients and bilateral nephrectomy followed
by hemodialysis in a patient. In three
patients, the final diagnoses were confirmed
by autopsy.

Their presenting symptoms varied depend-
ing on the stage of progression of the each
patient. However, abdominal, lumbar
or loin pain, hematuria and hypertension
were the most common symptoms. Ten

percent of the patients had chief complaints
unrelated to the urinary system, such
as hepatomegaly or right hypochondrial
pain. The diagnosis of polycystic kidneys
on these patients was made secondary,
after polycystic liver disease was pointed
out as initial diagnosis. A definite family
history of polycystic disecase was obtained
in 9 families of our series.

METHODS

Our study includes excretory urography,
radionuclide scanning, ultrasonography,
computed tomography, and angiography.
Renal scanning was performed in all
patients and liver scanning in 60 patients.
The scanning on spleen, pancreas, and
lungs were performed in limited cases.

The HP or LFOV type gamma camera
(Nuclear Chicago) was used for radio-
nuclide scanning. As listed in Table 1,
9rTc-DMSA or 97 T'c-PAC was used mainly
for renal imaging and "Tc-phytate or
9mTc-colloid for liver imaging. Spleen
imaging was obtained by Tck-11 or 203Hg-
MHP (5 cases), pancreas imaging by 7Se-
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selenomethionine (2 cases), and lung imag-
ing by 97Tc-MAA (3 cases). Aloka 120
or Toshiba SAL 10A was used for ultra-
sonography. ACTA 0100 was used for
computed tomography.

RESULTS

Excretory urography was performed in
56 cases. Thirty-nine of them had typical
findings of polycystic kidneys on excretory
urogram. However, 17 patients failed to
show contrast media on excretory urogram,
because of poor kidney function. Inciden-
tally, renal calculus was found in 8 patients
and calcification of cyst wall in 3 patients.
In 4 patients, duplication of renal -pelvis
and ureter was found. In a patient, uni-
lateral renal angiomyolipoma was associated
with polycystic kidneys, the diagnosis of
which was confirmed by surgical explora-
tion and biopsy.

The comparison among radionuclide
study, ultrasonography, computed tomo-
graphy, and angiography as to diagnostic
value of this lesion is summarized in Table
2. Radionuclide study failed to demon-
strate polycystic lesion of the kidneys in
2 patients. - Dynamic studies with %m™Tc-
DTPA and static studies with **Tc-DMSA
on these patients, also failed to identify
kidneys. However, the other three studies
successfully detected polycystic lesion of
the kidney. These 2 patients revealed sig-

Table 1. Scanning agents.

I') Renal imaging

* gom

Tc-DMSA 33 cases

" Tc-PAC 22

**' |-hippuran 9

" T¢-DTPA 6
: - 70 cases

2) Liver imaging

%" T ¢-phytate 30 cases

#" T ¢-colloid 25

**® Au-colloid 3
58 cases

* 0omTe-DMSA ; 99mTe-dimercaptosuccinic acid,
9mTc-PAG; 9mTc-penicillamine acetazol-
amide complex, 9mTc-DTPA; diethylene
triamine pentaacetic acid.

nificantly impaired renal function, with
serum creatinine 11.3 and 9.7 mg per
100 ml and blood urea nitrogen (BUN)
141 and 103 mg per 100 ml, respectively.

Of the 60 patients, who had investigation
of the liver, 37 patients (61.6%,) demon-
strated polycystic lesion of the organ (Fig.
1,2,3). On the other hand, only one of
7 patients (14%,) noted polycystic lesion
of the spleen.

Intracranial arteriography was performed
in 7 patients who had severe hypertension
and complaints related central nervous

Tabe 2. Radiological findings of pblyéystic lesion in 70 cases.

NM us cT ~ AG

Px Nx Px Nx Px N x Px Nx
KIDNEY 68 2 21 (o} 12 (o 25 (o}
LIVER 3g'e5 20 17(7N) 7 6 (55) 5 6 (75) 2
SPLEEN 0 6 | (o - - 1 0
PANCREAS 0 1 - - - - - -
LUNG 0 3 - - - - - -
ANEURYSM OF

- - - - - - (o] 7

CEREBRAL ARTERY

NM  NUCLEAR MEDICINE
US u.TRASOUND

CT COMPUTED TOMOGRAPHY

AG  ANGIOGRAPHY

PX POSITIVE CASE
yx NEGATIVE CASE
( } % PosTIvE
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Fig. 1. A example of polycystic liver. The
right lateral view of “mTc-phytate

liver scan.

Fig. 2. Transverse ultrasonogram shows

polycystic lesion in the liver.
system. None of them, however, revealed
aneurysmal change (Table 3).

DISCUSSION

Polycystic kidney disease is a structural
disorder that results in the conversion of
a perceptible portion of the renal parench-
yma into cysts of various size, and is divided
into two major types; infantile and adult
type”.  Adult polycystic disease of the
kidney is generally known to be a progres-

Table 3. Polycystic lesions in the other
organs.
|') investigation of liver
not performed 10 cases
performed 60
| positive 37 (616%)
| negative 23
2) investigation of spleen
not performed 63 cases
performed 7
[ positive 1(14 %)
| negative 6
3) investigation of aneurysm
not performed 6 | cases
performed 9
positive O (=)
negative 9

Table 4. Creatinine clearance and serum

creatinine level.

1) Cer (L/DAY)
range : 45 —-241.3

100 - Il (24 %)
50 - 99 I (24 )
20 - 49 14 (33 )
10 - 19 6 (13 )
5- 9 12 )
- 8 2(4 )
total 45 (100 )

2) serum creatinine level (MG/DL)

- 15 39 (56 %)
1.6- 2.0 7(10 )
2.1- 30 8(114)
3.1- 40 4( 57)
4.1- 50 2( 28)
5.1- 60 4( 57)
6.1- 7.0 1( 1.4)
7.1- 80 o( 0 )
8.1- 9.0 1 1.4)
9.1-100 2( 28)
10.1-11.0 1 14)
I1.1-120 1( 1.4)
total 70 (100 %)

sive, frequently familial, and bilateral cystic
degeneration. The progression of this
disease is divided into three main stages;
the asymptomatic, the symptomatic, and
the uremic. Usually themajority of
patients die in the fifth, sixth, or seventh
decade by renal failure or aneurysm
rupture.

On diagnosis of this disease, preliminary
estimation of renal function is essential.
Table 4 shows creatinine clearance in 45
patients and serum creatinine level in 70
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Fig. 3.

Scans taken at 2 cm intervals demonstrate polycystic lesions in the liver and kidneys
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Fig. 4a. 9mTc-DMSA scan.

(Unidentified

patients of our series. These tests were
done within 2 weeks before and after
the renal radionuclide studies were per-
formed. In our series, 31 of 70 patients
(44°) revealed abnormal serum creatinine
level, over 1.5 mg per 100 ml, the highest
being 11.3 mg per 100ml. In 23 of 45
patients (519,), creatinine clearance marked
under 50 L per day. In other words,
about a half of our series had impaired
renal function of various degrees.

The renal images were evaluated and
classified into the following four groups;
Excellent, Fair, Poor, and Unidentified.
A sample case of the each group is intro-
duced as following.

CASE 1. The image of this 56-year-old
female (Fig. 4a) is classified as Unidentified.
The kidneys are not visualized on this image.
The dynamic study using *“™Tc-DTPA
(Fig. 4b), which was done before *m™Tc-
DMSA study, also demonstrated no kidneys,
but the image of liver, spleen, and bones.
The diagnosis of this case was made by
ultrasonography and computed tomography

CASE 2. The renal image of this 71-
year-old male is classified as Poor image
group (Fig. 5). Renal contour is not
clear and multiple large cold areas are
seen. Radionuclide scanning alone is not
satisfactory enough to confirm diagnosis in
this case.

Fig. 4b. 9mTc-DTPA scan.
group)

L ke R
Fig. 5. 9mTc-DMSA scan (Poor image group)

CASE 3. The renal image of this
39-year-old male is classified as Fair image
group. This group is situated between
Excellent and Poor image group (Fig. 6).

CASE 4. This 6l-year-old female is a
case of the Excellent image group (Fig.7).
This group has clear renal contour, mul-
tiple small or moderate sized cold areas,
and is easily diagnosed as polycystic
kidneys.

Throughout our series, two kinds of
scanning agent were used mainly for
renal radionuclide static study, “"Tc-PAC
(22 cases) in the begining and *“"Tc-DMSA
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Fig. 6. 9mTc-DMSA scan (Fair image group).

L e g

Fig. 7. 9mTcDMSA scan (Excellent image
group).

(33 cases) lately.

The diagnostic
scanning agents are grossly similar and
provide excellent scan images at the renal
cortex even in patients with impaired renal
functionz~®. The correlation between
renal function and renal image of “"Tc-
DMSA series is listed in Table 5, and
that of “"Tc-PAC series is listed in Table
6, respectively. The sum upped data of
these two series are listed in Table 7.

The difference between the means of
serum creatinine or BUN in each group

value of these two

has been verified by statistical analysis
(t-distribution).  In all patients of the
Poor and Unidentified groups and 5 of
the Fair group, excretory urography did
not contribute to diagnose this lesion.
Ultrasonography and/or computed tomo-
graphy were employed on those patients
to confirm diagnosis. As the upper limits
of serum creatinine and BUN value, within
which one may expect to obtain satisfactory
renal image to diagnose the polycystic
kidneys, we conventionally prefered sum
upped figures of the mean and a standard
deviation of the Fair image group; 4 mg
per 100 ml in serum creatinine and 50 mg
per 100 ml in BUN (Fig. 8 and Fig. 9).

Tannenberg®  reviewed radionuclide
scans of patients with varying levels of
renal insufficiency using 2°Hg-chlormero-
drin, defined three scan grades, and
concluded that a good scan may be obtained
if serum creatinine or BUN is less than
2.4 mg per 100 ml or 39 mg per 100 ml
respectively.

Rosenthall® and Staab et al.” also
reported similar estimations using 3']-
hippuran. Beside these, a lot of radiological
and pararadiological studies have been
presented in recent years in regard to the
visualization of the renal image in remal
insufficiency. The diagnostic usefulness of
combined study with ultrasonography and
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Table 5. Correlation between renal imaging by 9mTc-DMSA and renal
function in #33 cases.
evaluation of No. of serum blood urea
image patients credtinine nitrogen
Excell |7 R: 056—22 R:2—34
t
xeetlen .14+ 0.52 192+ 6.3
Fai 8 R: 11— 53 R: 14— 59
ar 26 £ 1.4 328+ 13.8
s R: 4.1—95 R: 49— 96
Poor 6.03+ 1.96 65.2+ 18.2
- R: 97—11.3 R:103—141
Unidentified 2 105 + 0.8 122 £ 19
* Indicating ranges, mean values, and standard
deviations in milligrams per one-hundred
milliliters,
Table 6. Correlation between renal imaging by ®mTc-PAC and renal
function in 22 cases.
evaluation of No. of serum blood urea
image patients creatinine nitrogen
R:05-25 R:13-30
Excellent '3 1.07+058 198+ 5.1
Fair 6 R: 1.5—-42 R:20-53
292+095 38.7+106
Poor 3 R: 57-83 R:60-87
67 +1.i4 707117
Unidentified - -

¥

Indicating ranges, mean vaiues, and standard
deviations in milligrams per one - hundred
milliliters

Table 7. Correlation between renal imaging and renal function in 55 cases.

evaluation of No. of serum blood urea
image patients creatinine nitrogen
R:05-25 R: 12-34
Excellent 30 1.11£054 194+ 57
Fair 14 R:1.I-53 R: 14-59

274+1.18 3531123

R:4.1 - 95 R: 49-96
626+163 67 154

Poor 9

R9.7-11.3 R:103- 141

Unidentified 2 105 +08 122419

*Indicating ranges, mean values, and standard
deviations in milligrams per one-hundred
milliliters.
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Serum
Creatinine level
(mg/100ml)

(14)

(@)

(9)

1 1 i
Excellent Fair

renal

T 1 T !
Poor Unidentified

imaging

Fig. 8. Correlation between serum creatinine level and renal imaging. The
meanvalues and standard deviations are demonstrated. The number
in parenthesis indicates number of the patients in each group.

renal radionuclide study in polycystic di-
sease has been stressed by Sanders et
al.89”  On the other hand, Sagel'® and
Levitt!® have emphasized the specific ad-
vantage of computed tomography in the
diagnosis of polycystic kidneys in their
articles. .
Rothermel'® has described the clinical
usefulness of #’Ga-citrate study and angio-
graphy in evaluation of focally infected
polycystic kidneys. In our series, 23
patients were investigated by Ga-citrate
because of suspicious abscess in their

polycystic kidneys and 12 patients received
appropriate treatment.

Search for polycystic lesion of the liver
was done in 60 patients of our series.
In 37 patients (61.69,) polycystic lesions
of the liver were found by liver scan and
other radiological examinations. None of
them presented clinical signs of liver
dysfunction.

The incidence of associated polycystic
liver in patients with polycystic kidneys
ranges from 30 to 50 percent in most
literatures! 13~15 On the other hand,
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BUN (mg/100ml)

1404

1304

1204

1104

100+

90+

80+

70+

60+

5O — - — - —-———

40
(30)

(2)

(9)

T

T T
Excellent Fair

renal

T

T 1 T
Poor Unidentified

imaging

Fig. 9. Correlation between blood urea nitrogen and renal imaging. The
mean values and standard deviations are demonstrated. The number
in parenthesis indicates number of the patients in each group.

Melnick and his associates'® have reported
70 cases of polycystic liver and found 35
cases (50%) of polycystic kidneys as
associated condition. In Japan, 187 cases
of polycystic disease of the liver and the
kidney were reviewed by Hasumi et al.1?
and they reported the co-existing cystic
formation in 7 cases in pancreas, 6 in
ovarium, 2 in spleen and 1 in prostate,
uterus, esophagus, and thymus respectively.

These polycystic lesions are commonly
silent, as long as the sizes of cysts are not
large enough to impair the function of

the proper organ or compressing the
surrounding structures.

The authors believe that radionuclide
study combined with ultrasound and com-
puted tomography is a helpful addition
in diagnosis of this disease.
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