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IRTRODUCTLION 4D HISTOR

A i —— T o — e S S S ———

Fruresis is & source of worry to rany nerents and
& problem which urolosists, pediatricians, and neurops
ychiatrists sometimes have difficulty In resolving. I
1,-1

Ay

ig the most freguent urclosic comnlaint in the child =@
approximately 15% of 211 5=-year ~old children still wet

at night (Forsythe and Redmond, 1974).

The word "Enuresis" has been used to nean ina=-
poropriate or involuntary volding or lozeg of wrine ot
an age when conirol would be expscied. nTnuregis™ is
more frequently used to nean nishttime bed wetiing alth-
ough some use the phrase™ nociu-anal eruregiat (Altchel,

1882).

The word " enuresis " iz derived Trem the Greek
"enoureinM= to void urine., Glichiich (1951) hno written
an excellent historr of the medicel liieraiure concerning
the syndrome <a*ins back o the Fanyrus Zders ol 155

oY »r - a -1 - ES P < = S
Co Neerly all the ancient phyrmiziang agcr-ted ae

defect %o something lacking Zn the ldner, Dlco.

Major and Ziem (1771) (mee Ial=oen, 1875) exnlalined

i

enuresis in mouth-bresthing chil ren ee bein due 10
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1~ PHYSIOLOGY OF W ICTURITION
Wicturition is the process oy wiich the urinary
bladder emniies itzelf when it becoies £i1led. Basi-
cally the bladder (1) Progressively £i1lg untile the

A
[%

tens’on in its wells ri=es above a ithreshold velue .
which time (2) & nervous reflex celled the "micturi-
tion reflex" coccurs thet either causes miciturition or

4+ 4% Faila in thisg 2t lecct ceuses & corgeious deglire

to urinete (CGuyton, 196<).

Innervation of the bledder

The bledcer ig sannlied b Ihe caressinaihetic

end gimpatheiic nervous 3.5.el. T oien howetcl, T.E
b, 3. 1]

o

sympathetic piajrs onlr e miner role I nladler Lo
iologye.
The Parogrmneihstvic Iyo arvelion oTLSCE Tom

gninel cord segnents 3= and rrocecds tiros !othe

verlvic nerve ‘nemvlerisents) o the hleller, f.7. o
the pelvieplexus. The mresonLlonic wplvic I.Trea

S - - . -

wave srynapses Ln fensloa LT I onolae ud

bl
)
It

[ - ~

on *he well of te bladler.

Accessery rarag mnotaetis nm oo Sl oren

ihe bledder directlr, ther 72 7ot TT o0 the melvic
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T+ long has been recognized ithat th second
through the Zourth sezments of the gacrsl spinal cord
contain neural pathways invelved in a nicturition
»-flex. Tne nelvic parasy-mpatheiic nerves contain
the najor afferent and eiferent pathways nediating
thig reflex. A mejor source of controversy has cen-
tered about tne cuesilon of what reursel pathways
rodulate this seeminzly simple relfex arc. The theory
proposed py Derny-Drown and Hoberison (1933), sugze-
s-g that the nicturision reflex is nothing more than
e local sacral rellex mediated entirely OF the pelvic
and pudendal nerves. According Lo this theory bla-
dder dissension stimulaies arferent Iibres of the
selvic nerve, wiich enter the spinal cord via the
wosterior rovis of tie secon itnroiga Sourth sacral
cerments. These Ilores s nanse witn neuTons i e
pelvic and zudenle. raclei. The resuiting efrerent

slgehar-es Traverse UneE ap-p ot or moots ol the pelvic

gad nudendal nerves UL causze Aotrasor corirzetion and
strieted spnl Cler Tel&iailol. Thie mLsiturilLion re-
flex me; te either Tacilitated or Twiikited by desce-
1&ins central nervoas syslen N TAWAYS.

The theories of Zredley 4) and De 3reat
(197%) ard their acsoclases ceny et nolmed volding
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is the result of a sisnle sez-.exial sacral deirugor
r={lex as such. [hese investi-astors believe that
loce. st wull arising Trom tae bladder cause alle-
rent dischiar~es in the zexvic nerve, wiich iraver-
ce vatawarys in the srinel cord to synapse in a sup-
ragpinal nicturition center in the pontine mesence-
phalic reticular formation, This pontine niciuxri-

erter nodulstes the neural impulses in such a

of
-
Q
)
0

renner to eflect detrusor costrecilon and sphiazcter

relaxation., Azcording vo 3radley and associales

- 2
|

(2974) voluntery costrol of volding is accoenzlisked

hv connections between ine frorntal coriex and tne

o

micturition center i e restorsl DONS.

- . . . ,
Jolurmtery conitroe.s o Thne strlated sloalnTer LB
- ] - cen T - P e - =
edizted 27 & corilcosvilal S oihwar CoLnecionlloul
. . - -
Sy e = P e . . -
Trontal corver Wit Ti€ ulendsl TATIENS. .8 LLelILES
. . . s X
S nnA T pes P, ; e ER - memaAn
{6 TEULEN Ly BT B ST0WY Lo ) LUEL LILELD E5s500
T et oe A - P AT A ks A mmmv A AT 2 o o tToTIOE
LETES CLTLEY L rLy Cver Lilg fQXLEZTerncEeE CL & ZEoclaped

—a - - - o o e —~ - . - LR N " L s E
revisiiar formsoicn end tle nelvis Sul_sum, YLLon He
- 3 e - - — . N - -+ - -
roaet and ssgoocloicg Ve censntruted Lo Tog TAET OUT
- - o R - s .
wnicn Iradley and escocliates feny. <+ BlLLRLCR U
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gacral grey matter. The anstomic integrity of this
loop i a necesgsary prerequisite for developmeni of

a coordinated detrusor reflex of adequate tempcral
duration o produice total evacuation of intravesical

content.

Loop III consisis of connections between the
detrusor nuclei and the pudendal nuclei in the grey
matter of the sacrel spinal cord. Whenever detrugor
aferents are stimulated by bladder contrection impu-
1ges are generated that inhibit the g triated muscula-
ture of the pelvic floor. The net result of operation
of this loop is coordination of detrusor and urethral
function.

The Fourth circult comsists of the Sensory and
motor tracts from the motor siri» In the fronial cortex
to the pudendal nucleus. The ne: effect of these lmpu=
1ses is to provide voluniary conirol of the coniractiion
and relaxation of the straited gretnral sphincter. Since
tne periurethral striasted muscle is of substaniial buik
in the male but is only & rudimentary structure in the
female, this loop 1s of greater significance in nale

then female continence.
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We can summerize all the above data according
to Yeates (1982) in the folilowing acceptable hypoihe-
sig: coordinated micturition (that is a sustained
bladder contraction combined with reciprocal relaxa-
tion of the pelvic flcor), regquires reflex arcs about
as high as the upper pert of the brain stem and the
hypothalamus, and 1t is useful to conceive of their
being a functional micturition centre at this site.
Even inp infency micturition is a coordinated aci =0
thet it occurs through the seme centre. This centre is
charged by impulses from the distending bladder. When
a sufficient nunber have accumulated the tension in
the centre is transmitied to the cerebral cortex pro-
ducing an ealy warning of bladder distensiocn. The
tendency for the cenire to fire down the efferent traci
to gtimulate bladder contraction is suppressed by un-
conscious inhibitory impulses from the ovasal gargliia
and the cerebral corieX. Later tlese are reinforced
by inhibitory impulses Irom tne coriexX. When micturi-
tion is desired the exciiatory siate in the cenvre is
guprplemented by timulation from the cerebrel coriex
combined wiih removal of the inhibition. Kicturition
then occurs by the combination of a sugsteined bladder
contraction with reciprocal relaxzation of the pelvic

floor.
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