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Summary. The present  repor t  concerns investigation 
of bladder  disturbances in 31 juvenile diabetics. I t  was 
shown tha t :  1. The predominant  lesion is one of neuro- 
pathy.  - -  2. Vesical involvement such as increased capa- 
ci ty and a tony was demonstra ted by  cys tometry  in 27 
out  of the  31 cases (87%). --  3. 4 cases had neck hyper-  
t rophy.  - -  4. The most str iking symptom was a large 
volume of first morning urine. This information was 
elicited from the patients.  They had no urological com- 
plaints.  - -  5. A high incidence of impotence was seen in 
diabetics with neurogenic bladder.  --  6. The possible 
causes of such lesions and the value of certain therapeut ic  
measures was discussed. 

Vessie neurog~ne asymptomatique ehez des diabdtigue~ 
]eunes 

Rdsumd. Le prdsent t ravai l  coneerne une investigation 
sur les troubles de la vessie chez 31 diabdtiques jeunes. I1 
a @t6 dgmontrd que: 1. La  16sion pr6dominante est une 
16sion de neuropathie.  - -  2. Des signes v@sicaux tels que 
la capacitd accrue et  l 'a tonie  mesur6es par  cystom@trie, 
ont 6t4 d6montr6s darts 27 cas sur les 31 (87%). - -  3. 4 
cas avaient  une hypert rophie  du col. - -  4. Le symptome 
le plus f rappant  6tait  l ' impor tan t  volume de la premiere 
urine du matin.  Ceci a 6t6 indiqu6 par  los pat ients .  I ls  ne 
se plaignaient  d 'aucun trouble urologiquc. --  5. On t rouve 
une haute  frdquence d ' impuissance chez les diab@tiques 

ayant une vessie neurog6ne. - -  6. Les causes possibles de 
telles 16sions et  la valeur de eertaines mesures th@rapeuti- 
ques sont diseutges. 

Asymptomatische neurogene BlasenstSrung bei jugend- 
lichen Diabetilcern 

Zusammenfassung. Es wird fiber Blasenst6rungen bei  
31 jugendliehen Diabet ikern berichtet .  Es konnte gezeigt 
werden, dal3: 1. die Neuropathie die vorherrschende StS- 
rung darstel l t  ; 2. bei 27 yon 31 F~llen (87%) eine Blasen- 
beteiligung (gesteigerte Kapazi t~ t  und zytometr isch nach- 
weisbare Atonie) vorlag;  --  3. bei  4 F~llen eine Blasen- 
halshypertrophie bestand;  - -  4. hervorstechendes Syrup- 
tom war die grol]e Harnmenge bei der  ersten morgcndli-  
chen Blasenentleerung, fiber das die Pat ienten  auf An- 
frage beriehteten.  Sic iiul~erten keine urologischen Be- 
schwerden; - -  5. Bei vielen Diabet ikern mi t  einer neu- 
rogenen Blasenst6rung ist  eine Impotenz  festzustellen; - -  
6. Die fiir diese Lfisionen in Frage kommenden Ursachen 
und der Wef t  einiger therapeutiseher  Ma2nahmen werden 
diskutier t .  

Key-words. Neurogenic bladder,  juvenile diabetes,  
cystometry,  impotence, neuropathy,  intravesical  pres- 
sures, vesical capacity,  bioelectric test ,  residue urinary,  
first mat ina l  micturi t ion.  

The b l adde r  lesion due to  d iabe t ic  neu ropa thy ,  was 
f i r s t  po in t ed  ou t  b y  Marcha l  de Calvi in  1864 [26]. 
Since t h e n  m a n y  au thors  have  p resen ted  i so la ted  cases 
[1, 4, 39]. These s tudies  were done on pa t i en t s  w i th  
urological  s y m p t o m a l o g y  and  specific vesical  s tudies  
were inc luded  in  the  work-up  [4, 39]. I t  is on ly  l a t e ly  
t h a t  a sys t emat i c  search has  been made  for t he  vesical  
lesion in  pa t i en t s  wi th  no previous  cl inical  d i s tu rbances  
[13, 17, 12, 26]. 

This  p rob lem has  no t  been  specifically s tud ied  in  
juveni le  d iabet ics .  I n  th is  t y p e  of diabetes ,  t he  renal  
lesion is the  mos t  f requent  cause of dea th  [27]. Al-  
t hough  the  d i s tu rbance  is p roduced  b y  g lomeru la r  
v a s e u l o p a t h y  (glomerulosclerosis  of K immels t i e l  and  
Wilson) ,  a n y  add i t iona l  pa thogen ic  factor ,  such as in- 
fect ion,  will be ano ther  e lement  con t r ibu t ing  i t s  share 
to  the  rena l  lesion. 

W e  bel ieve t h a t  the  s ta te  of the  b ladder  should  be 
s tud ied  rou t ine ly  in d iabet ics  in  genera l  and  in  juve-  
ni les in par t i cu la r .  B ladder  p a t h o l o g y  and  i ts  influence 

upon  renal  func t ion  is being s tud ied  b y  our  t e a m  and  
will  be the  subjec t  of our  nex t  repor t .  

Tak ing  in to  account  t h a t  the  non -mye l ina t ed  fibres 
are  the  ear l ies t  and  mos t  s t rong ly  d a m a g e d  in d iabe tes  
and  t h a t  the  de t russor  muscle is i nne rva t e d  b y  th is  
t y p e  of fibre, the  exp lo ra t ion  technique  to  be used deals  
wi th  the  mani fes ta t ions  a t  the  vesical  level of the  
possible  engagement  of i t s  nervous  pa thways .  I t  is an  
accep ted  fac t  t h a t  the  absence of vo id ing  desire in- 
d ica tes  t h a t  the  afferent  p a t h w a y  from b ladde r  to  the  
medu l l a ry  centres  is b locked  or i n t e r r u p t e d  [21]. 

Material and Methods 

31 diabetic pat ients  of the  infant-juvenile type  (WHO 
classification) [38] have been s tudied:  24 males and 7 
females, their  ages ranging from 14 to 46 years. The 
average age in the series was 24 years 4 months.  In  17 
pat ients  the diabetes began before age 14; 14 of the  pa- 
t ients  were diagnosed between the ages of 14 and 24. The 
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average d u r a t i o n  of d i a b e t e s  was ove r  9 years, ranging 
from one month to 27 years. All patients were insulin 
dependent (see Table 1 and 2). 

T h e  cl inical  e x a m i n a t i o n s  i n c l u d e d :  
1. c o m p l e t e  phys i ca l  e x a m i n a t i o n ,  f unduscopy ,  

osc i l lomet ry ,  e l e c t r o c a r d i o g r a p h y ,  a n d  specia l  e m p h a s i s  
on  b io -e lec t r i ca l  a n d  cl inical  neuro log ic  tes t s .  

2. urologic  s t u d y :  c o m p l e t e  cl inical  e x a m i n a t i o n ,  dis- 
c a rd ing  p a t i e n t s  w i t h  p r o s t a t i c  h y p e r t r o p h y  or  u r e t h r a l  
s t r i c t u r e ;  m e t i c u l o u s  h i s t o r y  of m i c t u r i t i o n .  C y s t o m e t r y  

scope.  R e t r o g r a d e  cys tog raph i e s  were  m a d e  us ing  a s o d i u m  
iodide  so lu t ion  (12 %) u n t i l  i m m i n e n t  des i re  was  p rovoked .  
l%ad ioc inema tog raphy  was  done  in  3 cases.  

3. Bio-e lec t r ica l  s t u d y  was  p e r f o r m e d  on  24 p a t i e n t s .  
The  e lec t ron ic  records  were  o b t a i n e d  w i t h  a n  e l ec t romyo-  
g r a p h  a n d  D I S A  s t i m u l a t o r .  

The  f o r m e r  ope ra t e s  on  3 c h a n n e l s  w i t h  a f r e q u e n c y  
r a n g i n g  f r o m  3000 to  10000 cycles p e r  second.  C o n t i n u o u s  
a n d  i n t e r r u p t e d  records  a n d  t h e  ve loc i t y  of m o t o r  n e r v e  
c o n d u c t i o n  were  o b t a i n e d  b y  m e a n s  of p h o t o g r a p h i c  
reg is te rs  w i t h  a f i lm speed  r a n g i n g  f r o m  5 to  100 c m  pe r  

Tab le  1. Clinical characteristics 

No. N a m e  Sex Age Duration 
of dia-  
b e t e s  
(Years) 

In su l in -  N e p h r o -  Iqeuro- 
t r e a t -  p a t h y  p a t h y  
m e n t  

l%etino- I m p o -  Vesical  Res id -  
p a t h y  fence  c a p a c i t y  ua l  

1 V.V.  M 20 7 
2 G.M. M 33 10 
3 H.M.  IV[ 27 12 
4 O.P.  M 38 15 
5 M.I .  F 18 13 
6 M . T .  M 4 0  1 7  
7 A . F .  IV[ 2 0  i 

8 F .D.  F 36 20 
9 C . C .  ~VI 28 23 

10 C.A. lVl 18 1 
11 1V[.S. F 22 11 
12 l%.V. M 14 1 
13 t t . P .  F 16 4 
14 I.T. IV[ 38 24 
15 1~.S. F 33 27 
16 V.1%. ]Vi 18 5 
17 J . B .  M 17 4 
18 A.A.  F 19 I 
19 M.L. M 27 14 
20 H . 0 .  M 16 2 
21 L.C. F 22 i 
22 J .C.  M 24 4 
23 L.G.  l~I 16 6 
24 F .P .  lVl 19 6 
25 J .C.  M 21 11 
26 ~I.G. M 31 7 
27 J .O.  M 20 8 
28 A.L.  M 25 1 
29 A.F .  M 25 1 
30 F.E. M 45 24 
31 M.P.  M 17 6 

+ + + 
+ - -  + 
+ + + 
+ --  + 
+ + + 
+ + + 

-+- - -  - -  

+ + + 
+ - -  + 
+ + 
-.{- - -  - -  

+ + + 
§ + 
-+- - -  - -  

- + -  - -  

+ + + 

+ - -  + 

-{- - -  - -  

+ - -  + 

@ - -  _ _  

+ - -  - -  

- + -  - -  - -  

+ + 1000(ml)  0 
+ + 430 0 
+ § 1000 180 
+ + 700 0 
- -  900 75 
5- + 750 0 
- -  - -  750 0 
- -  550 0 
Jr  + 630 0 
- -  -- 1 0 0 0  0 
+ 1000 0 
- -  - -  550 0 
- -  720 0 
+ + 470 0 
+ 1000 0 
--  - -  700 50 
- -  - -  570 0 
- -  8O0 0 
+ + 750 0 
- -  --  950 0 
- -  500 0 
- -  - -  700 0 
- -  - -  800 0 
- -  -- 1 0 0 0  0 
+ - 850 o 
- -  + 700 0 
- -  - -  450 0 
- -  - -  800 70 
- -  - -  500 0 
+ - -  900 70 
- -  - -  800 0 

T a b l e  2. Classification according to duration of diabetes 

0 t o  l y e a r  l t o 5 y e a r s  5 t o  1 0 y e a r s  ove r  1 0 y e a r s  

7 5 7 12 

w i t h  c a t h e t e r  Bequi l le  C-16-18, conec t ed  to  a w a t e r  cys to-  
t o n o m e t e r ,  u s ing  0 .9% NaC1 ( the  records  were  t a k e n  a t  
t h e  level  of t h e  p u b i s  of t h e  p a t i e n t s ,  check ing  a n d  record-  
ing t h e  p ressu re  e v e r y  100 ml) .  T h u s  a p re s su re  c u r v e  for  
e ach  p a t i e n t  was  d rawn .  F i r s t  v o i d i n g  des i re  a n d  t h e  
i m m i n e n t  s e n s a t i o n  of m i e t u r i t i o n  were  d e t e r m i n e d .  I n -  
s t i l l a t i on  of f luid was t h e n  i n t e r r u p t e d .  Vesical  capac i t i e s  
ove r  500 ml  were  cons ide red  pa tho log ic .  B o r s  Tes t - sen-  
s i t i v i t y  of u r e t h r a l  m u c o s a  to  cold  ( ins t i l l a t ion  of ice wa-  
t e r  for  1 rain) was  done .  

A f t e r  t h e  b l a d d e r  was  e m p t i e d  we p e r f o m e d  a cysto-  
scopic s t u d y  in  d o u b t f u l  cases u s ing  t h e  ,Genti le  Cysto-  

second.  I ) i sa  E l ec t rodes  were  used  [b ipo la r  eoaxia ls  of t h e  
K 14, 722 type] .  E l e c t r o m y o g r a p h i c  records  were  t a k e n  
us ing  t h e  t e c h n i q u e s  m e n t i o n e d ,  on :  t h e  quadr iceps ,  
a n t e r o l a t e r a l  e x t e n s o r  d i g i t o r u m  of t h e  foot ,  a n d  t r i ceps  
surae  musc l e s ;  b i l a t e r a l l y  a n d  o n  a t  l eas t  10 u n i t s  of e ach  
of t h e m .  

T h e  speed  of m o t o r  n e r v e  c o n d u c t i o n  was  r eg i s t e r ed  
in  t h e  c o m m o n  p e r o n e a l  w i t h  p r o x i m a l  s t i m u l a t i n g  areas ,  
a t  t h e  level  of t h e  f ibula  a n d  d i s t a l  s t i m u l a t i o n  a rea  a t  t h e  
level  of t h e  ankle .  Responses  were  r eco rded  b y  m e a n s  of 
e lec t rodes  a t  t h e  musc les  of t h e  foot .  The  c o n d u c t i o n  speed  
was  r eg i s t e red  four  or more  t i m e s  a n d  t h e  r e su l t s  ave rag-  
ed. S t i m u l a t i o n  was  p e r f o r m e d  us ing  s u p r a m a x i m a l  
r e c t a n g u l a r  waves  w i t h  surface  e lec t rodes  (d is ta l  n e g a t i v e  
pole).  

A g roup  of 8 con t ro l s  (5 males ,  3 females)  of t h e  s ame  
age, w i t h o u t  d i a b e t e s  a n d  uro logica l  p rob l ems ,  was  s tud-  
ied  in  t h e  s ame  w a y  as t h e  d i a b e t i c  p a t i e n t s  (F igure  1 --  2). 



170 I. Faerman et al. : Asymptomatie Neurogenic Bladder in Juvenile Diabetics Diabetologia 

Results and Discussion 

The results obtained in this study have demostrat- 
ed several facts. 

First, we have noted the high percentage of pa- 
tients with neurologic lesions of the bladder in juvenile 
diabetics (Tables 3). Larcan [26], Fagerberg [17], 

Table 3. Percentage of abnormal bladders 

Abnormal bladder 27 patients 87 % 

Normal bladder 4 patients 13% 

Table 4. Urological disturbances 

Residual urine 5 patients 16% 

Neck hypertrophy 2 patients 6% 

Neck esclerosis 2 patients 6% 

Table 5. ~elationships between vesicat volume and duration 
of diabetes 

0to 1 1 to 5 5to i0 over i0 
year years years years 

Normal 1 1 1 1 

Abnormal 6 4 6 11 

pathological cases 85% 80% 85% 91% 

Table 6. Bioelectrical test 

Normal 5 21% 

Abnormal 19 79 ~o 

Totals 24 100% 

and Ellenberg [13] when considering the same 
problem showed an incidence of between 58% and 
83%. These figures overlap the ones we have found, 
although no special group of patients of the juvenile 
type is presented. I t  is worth while mentioning here 
tha t  Yamagata [40] at the Congress of the Internatio- 
nal Diabetes Federation, in 1967, pointed out tha t  in 
his series diabetic neuropathy eventually affected 99% 
of the cases [40]. 

The control of diabetes and its relation to neuro- 
pa thy  is difficult to assess since the determination of 
good or bad control turns out to be very complex. This 
is a subject under active discussion. The complexity of 
the problem is very well treated in the excellent mono- 
graph of Knowles [25], by Larson [27] and in the Ban- 
t in t  Lecture of 1967 by hIarble [28, 29]. 

As regards the duration of diabetes, it is obvious 
that  the longer the duration the greater is the incidence 
of neuropathy, and consequently also of the bladder 
lesion (see Table 5). 

We agree with other authors in the fact that  the 
older the lesion, the higher is the frequency and the 
severity [14, 15, 16, 31, 32, 33). The lesion seems to be 

independent of the degree of control of diabetes (Ta- 
ble 5). 

None of the patients complained of urinary symp- 
tomatology. Nervertheless, careful questioning elicited 

2o 
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12-  

j / " Diabetics . . . .  

> oo----," 

c 

0 200 400 600 800 1000 1200 
Votumen in m[ 

Fig. 1. Average of intravesical pressures. Control group: 
intravesical pressures in the normal range. Diabetics pa- 
tients: intravesical pressures lower, in spite of greater 

volumes 

some mention of vesical disturbances, which were later 
confirmed by means of instrumental study. The ab- 
sence of nocturia in many cases was striking. This 
pleases the patient since he does not have to interrupt 
his sleep. I t  pleases the physician for the thinks his 
patient is metabolically compensated with tittle or no 
glycosuria. However this is not so. The first morning 
urine volume is frequently over 1000 ml, and in many 
eases 1300 ml was found. These patients excrete urine 
during the night into an insensitive bladder. Hence 
no nocturi~. The first micturition in the morning 
should be measured by  the patient as it is an interest- 
Lug datum for the doctor. He would then find neuro. 
genie bladder more frequently. 

Owing to detrussor atony, the patient can initiate 
voiding only with the help of abdominal pressure. This 
can be easily shown by having the patient t ry  to 
void urine when in the horizontal position. We have 
been able to register some of the cases by means of 
radiocinematography [15]. I t  is interesting to point 
out that  voiding desire in some patients is replaced by 
hypogastric heaviness, on account of the exaggerated 
bladder distension [1, 2, 3, 21, 15]. 

As regards the absence of urinary symptoms in this 
group of patients, our series agrees with that  of Ellen- 
berg [13], Larcan [26], and Fagerbcrg [17] who studied 
all diabetics systematically to find asymptomatic 
vesical lesion. Our series differs from theirs in the fact 
that  we have worked with juvenile diabetics, who are 
not usually suspected of having the lesion. 

Another fact worthwhile pointing out is the fre- 
quent association of vesical neuropathy and sexual 
impotence in these patients [22, 23, 24, 31]. Table 7 
shows this association. I t  can be understood ff we re- 
member that  innervation of sexual erection as well as 
tha t  of micturition runs along the same nerve cords 
with spinal centres at $2- -$4 .  
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We believe tha t  these findings favour our thesis 
tha t  sexual impotence in a diabetic is due to visceral 
neuropathy [3, 22, 23, 36], and not to a hormonal 
disturbance as some authors affirm [34, 35]. Owing to 
the nearness of the spinal centres tha t  govern these 
functions, and the fact tha t  all nerve cords run along 
the same pathways,  we suggest tha t  vesical function 
should be explored in all diabetics with impotence [3, 
~5]. 
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Fig. 2. Vesical capacity. 27 diabetics patients with vesical 
capacity above the normal values (mean 750 ml) ; 8 con- 

trol cases in the normal area (mean 350 ml) 

Finally, we point out the usefulness of studying 
diabetic neuropathy using bio-electrical methods 
which measure the speed of conduction and record 
muscle activity [6, 7, 15]. On account of their extra- 
ordinary sensivity these methods should be systemati- 
cally used to discover diabetic neuropathy and to meas- 
ure the degree of illness [19, 20]. 

Patients not showing symptoms at  clinical exami- 
nation may  already have the lesion when examined 
with the electrical recorder. This fact increases the 
number of patients with neurologic disturbances [19, 
20]. The excellent studies of Gregersen [19] and S. Fa- 
gerberg [17] which our findings have confirmed, show 

Table 7. Correlation between sexual impotence and neuroge- 
nic bladder 

Neurogenie bladder Impotence % 
21 7 33 

Impotence Neurogenie bladder % 
9 7 78 

In the neurogenic bladder group the impotence is 
present in 33%, while in the impotent group the neuro- 
genie bladder is present in 78%. 

that  neuropathy can appear very early during the 
course of diabetes, and may  even be the first symptom 
to lead to a diagnosis, the patient  being still ignorant 
of his disease (Table 6). I t  has been shown tha t  motor 
lesions, in diabetic neuropathy, may  precede the sen- 
sory lesion in the bio-electrie record and the detrussor 
muscle may  be involved in this phenomenon [19, 20]. 
In  the series of Gregersen [19, 20], 40% of the patients 
examined, already had the motor lesion before eom- 
pleting five years of known diabetes. According to 
those data that  author comes to the conclusion tha t  
diabetic neuropathy is initiated early and develops 
gradually with the duration of diabetes [20]. 

Fig. 3. Comparison between two bladders ~ in diabetic 'patienlbs. Left. Normal bladder 350 ml capacity. Right: Ab- 
normal bladder 950 ml capacity 



172 I. Faerman et al. : Asymptomatic Neurogenic Bladder in Juvenile Diabetics 

As far as pathogenesis  and phys iopathology of dia- 
betic neuropa thy  is concerned, there  is much  l i terature  
avai lable so tha t  i t  will not  t rea ted  here [2, 8, 9, 10, 14, 
18, 31, 33]. 

Final ly,  according to our da ta  presented here, we 
suggest t ha t  the vesiea] dis turbance mus t  be looked for 
in diabetics pat ients  because of its impor tance  and of 
its f requent  occurrence. 

Therapeutic Measures 

In  presence of a neurogenic bladder  in a diabetic  
pa t i en t  we suggest the following measures:  
1. Obviously, a correct diabetic  t rea tment .  
2. l~e-education of mic tur i t ion :  voiding every  3 - - 4  h, 

and helping with  in t rabdomina l  pressures. 
3. T rea tmen t  of ur inary  disturbances such as obstacles, 

adenomas etc. 
4. Avoiding of ins t rumenta l  procedures. 
5. T rea tmen t  of infections, if present.  
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