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Isotope Renography in the Diagnosis of 
Recurrent Abdominal Pain of Children

J . S i e g l e r

Second Department of Paediatrics, Semmelweis University Medical School, Budapest

(Received November 7, 1971)

In 45 children, suffering from recurrent abdominal pain, isotope 
renograms were made. The procedure proved of diagnostic use not only in 
cases of suspected néphrologie disease but even when routine examinations 
failed to reveal the cause of the complaints. From the 45 patients, 21 dis­
played an abnormal renogram; in 11 of these, a significant néphrologie 
change could be proved by other methods, first of all by intravenous pyelo­
graphy. In 5 of these cases the pathologic finding was unexpected. In those 
10 patients in whom in spite of an abnormal renogram no pyelographic 
changes could be detected, a functional disturbance of urine flow was assumed 
to cause the recurrent abdominal pain.

According to everyday experience, 
recurrent abdominal pain is a frequent 
complaint in children over 3 years of 
age. According to A p l e y ’s data  [1 ]  
its incidence in schoolchildren is about 
10%. W hatever the cause of the com­
plaints, the pain is mostly localized to 
the periumbilical region and has there­
fore been term ed “Nabelkolik” .

A p l e y  [1 ]  found in a group of 
children suffering from recurrent ab ­
dominal pain th a t organic diseases 
could be detected only in 8% ; in the 
remaining 92% of the cases psycho­
logical factors played a p a rt in the 
origin of the complaints. In  fact, psy­
chological disturbances m ay have a 
decisive role in recurrent abdominal 
pain, b u t their significance should not 
be overemphasized against th a t of 
organic diseases. In  every case, even in 
the presence of psychological factors, 
we m ust try  to  exclude or find any

organic cause possibly related  to  the 
recurrent abdominal pain.

In  addition to various diseases of 
the gastrointestinal trac t, of the ner­
vous system, of metabolic and of 
gynaecologic disorders, m any types 
of renal disease may induce recurrent 
abdominal pain [6].

We have studied the question, what 
assistance can be expected from ra ­
dioisotope renography, this simple 
and harmless method [5, 12], in the 
diagnosis of néphrologie disorders 
manifesting themselves w ith recurrent 
abdominal pain. We do no t know of 
any paper in the literature concerning 
this type of observation in children.

M a t e r i a l  a n d  M e t h o d s

A total of 45 children observed over a 
period of two years, all suffering from re­
current abdominal pain, formed the mate­
rial of the present study. On the basis of a
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p o s itiv e  h is to ry  o r o f th e  fin d in g s  o f  rou tine  
e x a m in a tio n s  a  disease o f  th e  k id n ey s or 
o f  th e  u r in a ry  t r a c t  cou ld  be su sp ec ted  in  
9 cases , a n d  physica l a n d  la b o ra to ry  ex am ­
in a tio n s  revealed  no  d e fin ite  cause  o f th e  
r e c u r re n t  abdom ina l p a in  in  36 cases.

I s o to p e  ren o g rap h y  w as pe rfo rm ed  a f te r  
m o d e ra te  h y d ra tio n  b y  th e  a d m in is tra tio n  
o f  a b o u t  8 m l p e r kg  b o d y  w e ig h t o f w ate r 
2 h o u rs  follow ing th e  la s t  m eal. O ne h a lf  
h o u r  la te r , a f te r  h av in g  e m p tie d  th e  b la d ­
d e r , th e  p a tie n t ly ing  in  su p in e  position  
w as g iv en  0.3 /iOi p e r  k g  b o d y  w eigh t o f 
so d iu m  125I-h ip p u ra te  in tra v e n o u s ly . R a ­
d ia t io n  m easu rem en t w as done w ith  sc in til­
la t io n  d e te c to rs  o f 40 m m  d ia m e te r  (G am ­
m a  C o., B udapest, N o N D  130-E). The 
le n g th  o f  co llim ators w as 8 cm . R eco rd ing  
w as d o n e  b y  h a lf-m in u te  read ings.

I n  cases, w here th e  h ip p u ra te  s tag n a ted  
in  th e  a re a  o f  one or b o th  k id n ey s , a f te r  15 
m in u te s  th e  p a tie n t w as m a d e  to  s i t up , 
th e n  b ro u g h t in to  th e  o rig in a l recu m b en t 
p o s itio n  to  judge w h e th e r  th e  slow ing  dow n 
o f  u r in e  flow  w as d u e  to  a n a to m ic a l or 
fu n c t io n a l causes [3].

T h e  renog ram  w as reg a rd ed  as  p a th o ­
log ic  (positive) i f  th e re  w as a  sign ifican t 
d e v ia t io n  in  th e  shape  o f  th e  cu rves, o r a  
g r e a t  d ifference  be tw een  th e  h e ig h t o r tim e  
o f  th e  p e a k s  o f b o th  re n a l cu rv es , or if  th e  
d ra in a g e  o f  th e  iso to p e  w as considerab ly  
slow ed  d ow n  e ith e r p e rm a n e n tly  o r for a t  
le a s t  tw o  m inu tes .

R e s u l t s

Table I  shows the results of renog­
raphy.

As seen in Table I, from  the 21 
patients exhibiting a positive reno­
gram, in 11 cases significant néphro­
logie changes could be proved by other 
methods, first of all by intravenous 
pyelography. In  5 of these (Table I  c) 
on the  basis of the history and routine 
investigations, renal disease was not 
suspected until the renogram had 
turned the attention to this possi­
bility. F u rther néphrologie investiga­
tions then  revealed renal abnorm ali­
ties as the  cause of recurrent abdom ­
inal pain. The data of these patients 
are shown in Table II.

Fig. 1 shows the renogram of p a ­
tien t No. 1. The prolonged drainage 
phase on the left side was the conse­
quence of hydronephrosis clearly v i­
sualized by  the intravenous pyelo- 
gram  performed following the isotope 
renogram  (Fig. 2).

In  pa tien t No. 5, the renogram 
(Fig. 3) showed weak secretion and a 
prolonged drainage phase on the left

T able  I

Diagnosis at admission Diagnosis at discharge Number 
of cases

Number of isotope 
renograms

positive negative

N ephro log ie  disease (9 eases)
a) néphrologie disease 6 6 0

b) no néphrologie disease 3 0 3

No néphro log ie  disease 
(36 cases)

c) néphrologie disease 5 5 0

d) no néphrologie disease 31 10 21

T o ta l:
néphrologie disease 
no  néphrologie disease 11

21
34

24
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T able II

No. and 
initials

Age,
years Complaints at admission Renogram Diagnosis at discharge

l.
K. Zs. 10

Recurrent abdominal 
pain. Urine sedi­
ment repeatedly 
negative

Drainage phase prolonged 
on left side Hydronephrosis

2.
T. J. 6

Recurrent abdominal 
pain on the left side. 
Once an epileptic 
seizure

Twice prolonged drainage 
phase on left side, once 
normal finding

Pyelectasis. Intermit­
tent stenosis of 
pyelo-ureteric junc­
tion

3.
T. J. 13

Recurrent abdominal 
pain

Plateau of the peak and 
somewhat prolonged 
drainage on right 
side

Pyelectasis. Low grade 
stenosis of pyelo- 
ureteric junction

4.
Sz. P. 5

Recurrent abdominal 
pain since one year

Weak secretion and 
plateau on left side. 
Periodic drainage on 
both sides

Pyelectasis. 1. s. Com­
pression of left 
ureter

5.
Se. F. 11

Periumbilical and left 
side abdominal pain 
since three weeks

In supine position weak 
secretion on left side. 
When sitting, normal 
curves on both sides

Pyelectasis. Aberrant 
vessel ?

side. Repeating the examination in 
the sitting position, a normal reno­
gram was obtained (Fig. 4). An in­
travenous pyelogram, performed in 
the supine position, showed a stretch­
ing of the left renal pelvis and a

hindrance of urine flow, while in the 
prone position urine flow was free. 
This finding suggested th a t the 
periumbilical and left-side recurrent 
abdominal pains of the child origi­
na ted  from interm ittent inhibition of 
urine flow.

In  patient No. 2, an epileptic seizure 
was mentioned in the h istory  and a 
positive electroencephalographic trac­
ing was found. One could have thought 
th a t the recurrent abdom inal pain of 
this child was a visceral epileptic equi­
valent. His renogram (Fig. 5) showed, 
however, a prolongation o f urine flow 
on the  left side, which was postural 
and ceased on sitting up. On the basis 
of th is finding, the clinical picture and 
the now performed pyelogram (Fig. 6),
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F i g . 2

showing a pyelectasis suggestive of 
an aberran t vessel on the  left side, 
m ade it more likely th a t  th e  cause of 
the  complaints was an in term itten t 
disturbance of urine flow.

As seen from Table I  d, 10 patients 
with recurren t abdominal pain ex­
hibited a  positive renogram, although 
no renal disease could be diagnosed in 
them. The renogram of one of these 
patients is shown in Fig. 7. According 
to the  above criteria, several abnor­
malities could be observed in this 
case; these pointed to a repeated 
stagnation of urine flow. The possible 
significance of these findings will be 
discussed below.

5 10 15 min. 5 10 15 min. 20

F ig. 3 F ig. 5
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F m . 6

which otherwise would have remained 
undetected. In  some of these cases, 
urinary infection or the pressure of 
the inhibited urine flow would have 
led to an irreversible renal damage.

Concerning the 10 “pseudoposi­
tive” renographic cases, the question 
arose whether there was some relation 
between their recurrent abdominal 
pain and the positive renogram. 
H a r v e y  and K e e l i n g  [4] stated  that 
in half of the adults whose isotope 
renogram showed tem porary urine 
flow disturbances for more than 2\'., 
minutes, complaints of recurrent ab­
dominal pain were noted w ithout any 
pathological finding in the urine and 
in the intravenous pyelogram. There­
fore, the term  “spastic ureter” was 
coined in analogy to the concept of 
the spastic colon. In  our 10 patients 
exhibiting a positive renogram with­
out verified renal disease, the question 
arose whether their recurrent abdom­
inal pains were connected with some 
functional disturbance of urine flow, 
suggested by their isotope renogram.

To sum up, isotope renography, a 
simple and harmless method, may 
suggest the possibility of a hitherto 
unsuspected renal disease, or of a 
functional disturbance of urine flow as 
the cause of recurrent abdominal pain 
in children, necessitating further inves­
tigations.

D i s c u s s io n

In  5 of our 45 patients examined for 
recurrent abdominal pain, positive 
renographic curves drew the attention 
to a possible néphrologie background,
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