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Nitze was the first to observe the resultant chani;os in tho urin-

ary bladder, and recognize their significance, in syphilis of the central nervous 
1 

syster.i. In 1901, under the direction of i tze, .Iirt published the fir ct C:\se in 

literature of a trabeculated bladder in a tabetic patient . In 1907 the ori,inal 
2 

observ:.:.t ions of Nitze and their significance are recorded in the second edition 

of his urologic textbook. 

Since the time of llitze nuch has been uritten on the c •stoscopic 

findings and treatment in cord bladder in central nervouc system syphilis but 

few observers have recorded the results of such therapy and especially the 

ch~nges in the cystoscopic picture . To this latter point t e oajor portion of 

this study is directed. n endeavor has also been made to cl"rify the varied and 

o_ten complex genito-urinary symptooatoloey occurring in these cases . ~irst, 

to determine the most characteristic and fre~uently occurring sym~toos; second, 

their sequence of appearance in the disease; and third , the time o: appear nee in 

relation to the general sympto~atolo~y, in the hope that earlier diaenosis and 

tre tncnt f!li~ht be est:i. lished before so much irre arable dama&e to t c nervous 

system an<l urinary trrct occurs . It is not my .!_)Urpose to dir;cuss thiG s b"ect 

froo a syphilitic standpoint , but rimarily to shorr the results in urolo~ic 

ther~py in conjunction ~ith adequate antisyphilitio treatment . 

The basis of this stu y is oonposed o fifty-six oases of cord 

bl?.dder complicating syphilis of the centr··l nervous s ·stem, e:i:" ined and 

tre~.ted, or patients irho returned for tre tment durine the .. e~rs 1920 and 1921 

at the !~yo Clinic . 11 patients received coopletc general, cystosco io, 

neurologic, and syphilologic investii~tion with the necessary cerolocic data in 

confirmin~ the dia~nosis, nd were adequately tre~ted fro ~n antis hilitic 

standpoint. T e diatnosis of centr~l nervous system syphilis from the bladder 

Picture presented in cord bladder is highly su&·estive but not conclusive, 
4 

since, ~s .ointed out by str~pel cord bladders may occur in any spinal cor 

3;::~·'089 
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diseases involving the posterio r or posterio r and lat er o.1 pyr:i.r1idal t r · c ts . 

5 
Ceulk and Greditzer als o observed that the bladder picture is s i milar in a lo.rge 

number of non-syphi l i t i c , orgo.nic and presumabl) functional disturbances of the 

c entro.l nervous system. On this account great c::-.re i s necess"ry in exclucUne 

other etiologic fact ors . Complete clinical investi&o.tion is necessary, therefor 

in accuro.te diainosi s . 

Of the fifty-six at i ents sb: 1ere fe:nales :i.nd, f i fty oales . It 

would appear , therefore , t at cord bladders are o more irequent occurrence in 

the male . A history of primary syphiliti c lesion ~-:-as noted in 6a per cent of 

the mc.les . All fenales cave a negative history. A istor~ of secondary 

syphilitic mo.nifestation ~7aS noted in only 19 per cent of the patients , ·11 of 

1hom were males . These patients hlno gave a posi tive history o~ a prino.ry 

luetic lesion . A history of Neisserian infection was lso noted in 78 per 

cent oi the males . A negative history of a rimar~ syphilitic lesion is o! 

frequent occurrence ~nd especially is this so o: secondar~ s:philitic manifest-

o.tions . • history of rei sserian infection is of more frequent occurrence . 

I t i s o~ interest to note that in only 35 er cent o the caccs 

had the diagnosis of syphilis een mo.de else .. :here , and in not a sin_:le in"tance 

had their bladder involvement been reco gnized or treated . In this series 

cord bladder ~as prinarily diagnosed in 16 per cent of the cases at c;stosco.y, 

leading to the ultimate dia...,nosis of central nervou::i system syphilis '17hen it l 

not een susrected durin~ the t:eneral cY.a.mination . It t eref ore occurs t at 

Patients whose initial or chief complaints are urinary disorder:; co sult th'e 

urolo~ist firGt, o.nd he 0 ten ho.s the added advo.nta e of a~~ivinw o.t an e~rlier 

diagno si:; . Various e~ :anctions !or tho occurrence of genito-ur:n"r~ ~:~.to s 

in the to.betic bladder h:i.ve been o.d-, o.nced y different ob servers• 

most ecnero.lly accepted vie Tis that genito-uri nary s. ~toms result primaril~ fro 

di· "tur - · 'h · 1 f +.'_~ 0 bln.c.~der +.o +. c brn.·:i.· n "nd cord cen-... ...nces in "· e sensory im:;iu ces ro ." - • · - ~ 

ter:; , resultin~ in incoord:nation of tl.e muscles of uri ~tion, "nd , ~ccondo.rily , 
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urino.r L ..:ccti J. . Since urinary infection hac lre d ooo rr d in e 

-3 

jority 

of cases cforc a dineno~i:: in made , synptons t• nt .re ·i ·~· · ly due to nerve 

invo vc1'lent n.:·e m:: skcd b:· the " de facto of in ·eot · on . 

~ro t~e histories of va~:ous de. rtncntc , 91 er cent of p ti nt 

co ;?laiuc O- ·enito-u_lno.r:· c:nnptom:: . In 46 per ent of the c :ies t e •'ere 

:ni~ial in onset; in 60 er cent they were the c ic conpla:nt ; SO pc· cent of 

cases also had · rinary sy;npto s of su' sidiar i portanoe . On o.n ve t 

~re o: lon~cr duration thn.n other s: tomatolouY• or er o frequcnc. 

o· occu~rcnce , ~ifficu"ty of urin tion o.p.eare s a c rmptor:i in 69 p r cent 

of oases; incontinence in 60 per cent ; decreased se. al po ~ ·n 58 .er cent ; 

..: ·eq··enc:· o uri~1ation in 42 per ce t ; and c;i ... i bl ng or :Lack o ... fo oe to th 

ur lnary ctrean in 39 11cr cent; d.:suria ":ro.c re cnt in 10 c. cnt; 

per cent ; " ile los:; o. bl dclcr sencibilit· to • recuure, p 

ncy n 7 

co let 

retention , infrcquen~ urinat · on an .n.in roferrcu tot c t t•cle ooourr d i 

cases c ch . !Iematuria , vesical tenec~us nud nocturnal sc ·n 1 

in one case oac' • In regard to t· c re-ative tioe o ooou.rcnoe of the 

u~i ary c pto~s du.·n~ t e p~o~re so · th. d: ca e , d. r · c lty o urin 

existed on an ~vera'e o ore thnn s · xty-o ne month ; .rcq enc of urin ti 

red in 46 per cent , over ~n nvera~e of 5. mont s; incont·n nee of 

aver~ge of fo t -o ne o~ths , and im_ote ce over an vcr o of 

ile :ac: of force to the urinary stren ad o ioted over th " 

miccion ~o the Clinic . ~hesc , therefore , arc t e oat ch r ct i tio nnd 

oocurrin~ syrn to s c ... orajle to tho een:to-u. in ry tract , nn in th jor · t 

ca es eve op in the above or er :n the co r~e O- t • e dire se . at s o n 1 

percenta ·e o~ cases o- 'abctic bladder n gcnito- .ino.r • to c, nn 

c. ptoms had cen present ove. ~ e· · oa oi ninet. - one ont s efore 

ias reco nized , should be a lea 0 more cnro •l ~ttention to en· to- · 

y t :s menns earlier ia·noses an th 
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doption of tre~tment ri th .'..cproved proi;noci ould b cct i hed in 1 r er 

ercenta e 0 0 e . 
It i c o:: . ... ... to note th t on dmi sion l.:.n · o tl-_n11erccv 

0 in 

o.t.:.entc cave ::l. ncgntive blood l:J. c M ern nn re otion; in Meve onl • (12.5 r o t) . 
rac it ositive . Therefore, n negntive lood I ccer.....::. n re ctio or 1-. r 

o.ces co~rlicctin~ c:rrih.'..lis oft e central nervouc c•wte ic of o t req ent 

ccurrence, and io o: i · ttle ci~n.:. ic".nce ac n n ' d .:.n "ia no 

.. nt.'.. sy 

O! t• c iiit· -six • ::.tic •• ts, :ii.i.tecn ~nvc a istor• of en cine 

.'ourteen nd tcken ercu:-y c~tiler · y or or 

dmicsion to t• e c1.:.n.:.c. ~. ioprove=ent ns t e re lt o s 

nv"rinbl:· ven cc cli~ t or ~ucct ' on le, r.:.nce it h een t ~en 

n over nn incuffic.'..ent .eriod. In the n ·niutr tion of nnt p 

t the Clinic the ·ener"'l oontr~ .:.ndicntionr: ere o cerve • -nd c n£:et: n t 

e oooordin~ to the individunl case , c for e plc , c c ntion of 11 re t nt 

• rnrily, o. t~e intr"venouc injection o codium iodi e in c o j notion t 

ucculnr .eroury s ocinrunidc; or nr oy er le 

nn ·.:.ven in n proT.i ntcly smaller do age ; or 

~~here in"ic ted . Intl' ve ous "rs hen inc n e 

it •• ndua:1_· ·no. e., oin ... do.. geo ro • 3 to • 6 • fo • tel 

n~ectio c to a course. Duri eo.c cour e d · 1· ·ntr use nr in ' c ... i ns of 

e.c\1 •. ::uco.i.n ··e ... o:'.1 1/ to 1/4 i: c. er iY n . t fir t co r 0 

l'c~tmcnt the t · e~t etu.ne ho e o. erio" of a p:-o iI:l tel• 

tercu·o.l inu·ct.:.on:: · r·n~ the econ nd t• i:- on ... . of • crio • 

eturne to t~c Cl.'..n:c O~ furt C. n· tro l 

ocpitn-·=e fort en : -.ou. ou·s ~t least~ tc. cnch r::.hon~ · nc 

•l'c tmcnt , and dur.i.~~ their cou~se 0.1. ther p t t ' e c1 · n ·c da · 1 o· cervnt.:.on 0 

.. '1e ur:ne · ~ s ade , ~~a i i~~icate~ , rena ction cllec':e • frequent~ y . Gen • 1 
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mcacu~es sue ::i.s oT _.otein s lt-.rec "iet, n ,;o • 00 

int::i. :c of ilu.".us and. :i.ll:aline rin'·c, if i·en::i.l .i.c ency in t le at 

sue_ eotel • •ttention to diet, • th es_ecial vo ' nee o co" a or ci 

is insis~c' on, ~nu .oc: o· ln ection ::i.re el"min"tca earl• int e co 

S"' .J 

25 
In 11 c::i.ces fro -~hich the re .. ults oi the com· i ed u o o ic n 

ili tic the :i. y ~ ere e ucte the len th o tr tment ., - • ·o:i:· 

00 

nt 

•oticeo.ble "m:> ove:nent o.c ot onl • 
ei.;llteen to hren·l;y- our months . 

.,.,. tom::i.tic i·eliei but lso · n t' se·o o _o 
in ~ e cener::i.l conl .:.tion an 

t 

::i.c the resul~ of such thcr~P7 • 

Uro o ic '1.'" era 

In ~~e present stuay O• t ~etic bl" der 
"r ttent on 

pri.~..,rily paid to t• c e::clusion o. ot.1er urolo.,ic • thole'; t at ooul b 

considered as etiologic factor .. Lll tlc .reduction of th .to. tology 

cystoscopic fin"ings .resented, cuch ::i.s h,pertroph• o the .roe~ tr•ot·. 

of the u ethr::. or other mcc· anic::i.l obairuct.:.on to t c lo er urin r tr ct . 

3 6 
"'i t::c, Hirt, 

• 
:Jin Bo e re ::i.mon t e f.:.rct to 

o_ t: is fc.ct ac be in 0 t essential, c peci ll, o. t. e .... 1 (!no 

t bee b:· the c ·stoccopic ict· re !> ecente Sin c .:.n th m j rit 0 0 .. of . 
cor la er re:;idu::.: urine ;rit' inicctio .... o! t e urino.r t. ct i re t , 

inte mittent t:1e !;eri::" ti on d le. a{!e t c l der 
~ in 0 t -

c 0. c 
.. 

.our of t e "ort ive cc.sec ha ·n resi u~l ur ne , t• e : uenc: o c 
r-

·~::i.tion and l > uc de cndln on t• e _ ant:t o rcs.:.·u l u.·ne nn· t c 
0 

in ect:on ~resent . :n .. d ition to cli:nin tion of foe: of · .cot"on in the 

tons· s,tceth nd accessory sinuses, chronic in:Cections o. o 1t t e 
sic l eo ~ 

UC as pros ~!;itis, vesiculitis an poster"or ret riti 
ere .:.n ·est.i. te nd 

tre~ted, since their presence serves as ::i. possible so rce o. u 
n-

ection, es.ccia · 
.:.n i c _ esence o .·cc: ·ual urine . ,, .. v ·e O- t• c • enal 

Pelvis ras ~iven £or existin~ pyelone' itis, pyelitis na u etc~itis i inu·c t -
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ed , ri ti.J. the ::i.dministra.';ion oi rinc.ry nntiscptio n casuro to 

stimulc.tc elirnin::i.tion b the e~orctory ore 

In \; ic en· c"vor to deorc· so the amount of rccidu~l ur n · t i 

impo ta.nt to impress on the c.t:ent that he shoul wyste tic ll en c o. to 

vo d a.t frequent intervc.ls wit the fullest conoe tr tion on t • c ct , e~peoi ll 

efore c"theterizr.tion of the blc.dQer is a.ttc~ptea . In th.i.c y the funotion 

of the ccessory muscles o ... io7.u1·i·tion ic .i.ncrenscd 1 ic rti ll or 

t c loss in ... unction 0 f those muscle& 1 re dy rend ere tonic b • t c iDC e . 

'.:.' us the jrr.du:i.l recovery of blr.d er notion s f th pro re ivc r 

uct · on of recidu urine . -he ::i.bo e r e surcs .,11 cc ·e to re due re i u 1 

uri~e , overco~c urin::i.ry i nfect:on, there • improving rcn"l funot'on . 
• thcwC 

me::i.ns , the often serious u. :.n::i.ry complicc.tions so freq· cntl. e n in 
t tio 

a. ·e pre-.-enteci . more uequa.te nt ' oy • .i.lit ' c re i e tt n 

improve ro6nosis and re tcr c to tic reli f _c inoe •t is 

encr::i.11.· '::no rn th::i.t :nc and mei·cur h ve es.cc 
. 1 eo r cl cti 

re. e II' 

ini t:· :i.nd in urious ction 0 the ct olo ic involve en no 

me::i.sures n:.c · n preserve 0- in. rove en l fun t· on c a. ov ll in c t 

n con · notion -:;it1 ant cy·philitic thera.p •• 

-he d ration of bla. 'der l · fe "ll · nt • 

rn t l 
.. t t ie Cliz:ic n :n t eoe co.cc 0. 

n 

ont s , .it• f requeno ' o- o. one to three t ·mes of t r n l 

vcn at ;ee'· ; intervo. s or ro si:: to e· {;ht 
c re-

pe te on -ollorl. ~vis t oft e a.ticnt tote Cl ' n ' c 
• n 1 

unction o.o invest:·~ted o.t interv le, ea.coi 11• 
ere n cv·· nee of i 

I:lent ;10.a su:: . ected , by e na of the blood · re ecti " on n oon · notion · :.t 

t e combineu pllenolsulphonephth le:n test , nd gener l rout n 
urcs dopt 

:i.s noted a ove. 
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net.A.on . 

s:nce the combine phenolsul honephthclein tects 

tention occur::; re :i.lnoct routinely incorrect , unlesc routine c theteriz tio of 

the la der is pr~cticed at its conclusion, renter rel· nee :i.s • need on t e 
20 

retention of non-~rotein nitrogen in the blood s :::.n in icntion of renal f·nct · o 

'.:'he ~ollo1;inG blood ure:::. rc:.:.ding:i are indico.ted in il igrrun ... or e o· 100 o . c . 

of blood, in tlTent:-three patients on ho. the com ined D:•:itcm of t 

per o ed. '.:'he uiChest blood urea estimation efore 60 m . ; t 

owe st 1rn s 12 r.lj . ~, c ~ver:i.ge estit:la. ti on ; :i. s 33 . 2 In t enty-one patients 

lood ure:::. estin~tions were determined fter combine thernp • • e t re 

ing ;ms 61 m · . ; the lo :e:::t 16 mt •, w ile the :i.vern{!c ect.A.mation in the so o a 

Of the nine !J:i.tients ·eceiving the co in d urolo io nti-

s philitic ther·p bloou ure:::. eotim tions e·o obt"ine ore n t 

men ts and ;;ere as follows : 

Cr.,~e l 2 '.3 4 5 6 7 a 9 
.,e:fore thera y 24 24 45 34 36 22 50 '.34 30 

ter therapy 30 32 28 42 2 26 50 44 48 

us, in three cases the lood en esti :::.tions r n:::. · ne •t in no "l licltc; 

one c:i.::;e sho;Ted a m:::.r ·ed re uction; one c sc • e::l ine· the s e . • o r en c 

sored ut slight incrc so . m erefore , un er t e urolo io thern in coll notion 

·: · th nnti-cy hilitic tre:i.tmenv, ren:i.l ·unc~ion s :ndicntc y ·loo· r 

"tions is preserv.., • Genera.1 im •• over:ient ··:i.s note :n enc: c se . ~ e co ' nc 

Pheno s~lp one~,t1nlei estimation~ -;-ere of i:i. nost c v le n 35 per c n~ o. 

cases as in ic:i.tive o rinar~· retention, c.:.nce t e re din s 1e 'C • s . ro. o t• on-

o.tely low in comparison 1dth the Dlood urea "indin s . Of fourteen 

avera·e reading be ... ore com ined uroloCic r~ antisy.,ilitic thera. 3. 57 

per ce t , hile fter t e cver~ee rendin~ w s 48 . 21 ~er cent , h.:.ch se. s to 

confirm the blood ure deter~inations . 
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Reddu:i.l Urine . 

Of the fifty-six cases forty-five (so per cent ere note ns 

having residual bl~dder urine during treatment at the Clinic . On n miscion 

thirty-three (59 per cent) of the ;:idients had esidu·il urine noted . Of thece 

t ree c:ises hn.d complete urinary retention. In all cases having .·esidu"l u.-ine, 

infection was demonstrated in the passed urine. In the thirty remaining patients 

residual urine varied frou two to tTienty ounces before therapy. :'ollo-rin& 

t er'J.py variations in residu:i.l urine ram 0. 5 to 30 ounces were noted . :i:!Ol'te•·er , 

of fourteen cases having intermittent catheterization and lavage of t e bl d er 

in 'l'rhich the quantity of residual urine v:i.s noted before and after treatment, t e 

estimations w·ere ::i.s follows : 

C::-.se l 2 3 
Before therapy 6 6 10 
~fter therapy 4 l 3 

"'" 5 6 7 8 
20 6 a s s 

0 l 3 32 l 

9 10 ~l 12 13 
10 3 6 6 L 
13 0 3 1 17 

14 
14 

0 o~. 

In seven of these cases, therefore , residual urine decre"sed to pr ctical!y 

negligible anounts , and in the remainder :i. noticeable decrease .as oted ,'th 

three exceptions . Of the three exceptions , one case ad urolo ~c treatoent 

adopted late in the course of the disease , one case had carried out local bl aer 

ther:i. y irregul:i.rly, ·~hi le in one cn.se residual urine al)r>arently peruistc in 

spite o tlerapy. T e relation of decre sed residual urine to renal function s 

noted from the fact thr.t in five cases shoring a d.eorecse residual · •· ne un er 

lndder catheterization and lava~e, the bloc urea estimations cho·~d n 
r ed 

ecrease in one case; in tuo cases it rem:1.ined 1iithin normnl li i~s; .i:l one it r 

mained the srune; iV"hile but a moder:i.te incren.se -;vas noted in the blood urea 

ectim~tion in the remo.inin c se . 
In the la te oo.se mode.ate enla ~cment o. 

the restate glt>.nd 1ras noted , bu-~ '\'T:l.S re;:iorted nonobctructive at cystoscopio 

examination. Llso in seven cases sho;rin a decreased residual urine un er bla 

dcr dr::-.in:i.ge and l:i.vage, ren:i.l function as indicated by t e combined phenol-

sulphonephth:i.lein test w::-.s consi ero.bly increased in five cases, re a·ne t e 

same in one case , and \;ithin normal l ini ts in the rem~inin" case . 
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In t rce :i.tients l.:i.ving comple e u. ino.r:r retention m kod infection 

in tho urine o.s a result . Permanent co.theteriz t "on in,th so c exoe 

ally ell tolerated 1tlth irnme io.te sy:optomatic relief n i prove. ent in the 

eenero.l condition. These results stand out in m r od contr st to t e oond"tion 

frequently obt:i.ine by the sudden ;ithdra nl o 1 re qunntit"ec of reci u 1 

urine in co.ses o! mechanical o str ction .hich frequentl p.cc.:pit te t e on et 

of uremi ~ ~nd in which cro. uo.l decom rescion as roved co cuccew tul . he 

e~plo.no.tion of these divergent results is un oubtedly seen from the bloo e 

findin_;s in cord u:::i.dders ;rherc even ;ii th co letc retent on en l funct ·on m y 

be norm:.l. !fo•rever, in cor bladders .: t ur nar retention, m"' l:e" · ni' otion 

and pathologic cha.nl!es occur w ere residual u inc i "{!nore , ac chor.n b.· t 

ftccompo.:.:ying pl::i.tes, so tho.t ;ith complete retention in oor· r he c 

blood ureo. occur~, grad al decompression choul c e::l lo. o 

Urin::i.ry In ection. 

.ccording to many observe s, urlno. n cct.l.on .:n c of 

he cent nl nervous system is above nll other co plio ti.one o t r.e 

es!lecially to be i;uo.rue ft .:;c. not is tl e occur ence o . •lone. s . 
3 13 12 H 

ftnd urns, sc ere .at oloCic ohnn{!o in the s own y }!irt, Orth, :Oo.rno 

u.!le urin ry tract frequently cooplicate the t betic e • • Dil~t tion of 

the urc t c~ is usually ver pronounced hen .t occurs, n oc 'on 1 · in ol e 

tac renal pelvis an cnlicec . Consequently ether dil tati n of th P r 

urln ry tr ct be p ·imaril·· atonic or o:!: :i.n in ect"o s or · i;in, it i'" 

to sn· on account of the coexistent in cot.ion ever present in the o onnc • 
12 

Barney concludes th t fully 60 per cent of th ~e nt.:.ents a.:c as t c cc·-t 
10 

0 ~ 
~innry tr ct infection . Squ · er nlso dr s nttcn~:o~ to t e coul " r 

suscept.:bility oft etics to urino.r "niection. In the .r ent ut d. of "'!t 

si:: case~ ., , forty-nine or a7 .1 4 er cents o.e· in ection o- t• e s.,ed u.i e on 

admission to the Clini·c , i·n ihirL ~ ur .. ,,y- .... o o- 1hich the u ... .:.ne as check.c o.s to .. o 
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presence of infection before :::.nd ~ftcr reoeivin~ bl:::.dder dr~in cc n lav gc . 

ll eforc ther:::.py all ·.rere infected. Thirty-one oases renuined positive a ... ter 

therapy, 'l'Thile three became neg::i.tive for infection. 1:owever, the degree of in-

fection of the urine was also estinated by the nw11ber of pus cells n the low 

po1Tcr field of the microscope· before ::i.nd ~fter urologic ther::.py. !3 this eans ,~ 

thirty-four cases under urologic therapy, nine cases retained the s me degree o 

infection; in ten co.ses the infection was deoreo.sed , three of uhioh became neg:i.-

tive, ~·;hile in fifteen oo.ses infection ;as sli..;'htly increo.sed . 
22 

Tho.t residual urine , as concluded by Fearnr.ides , is of m ·or 

etiolo~ic si j nifico.nce in the production of urin::i.ry infect·on, o.p~ears conclusive 

for the follo~ing reasons : 

In 87 per cent of the patients the urine was infected on admi sion 

to the Clinic . Residual urine ~ras noted in 58 er cent oi e n e on a 
c~:on, 

o.nd was infected in every case; similarly, also , in 80 per cent o co.ses in 

l~ich it wfts noted durin~ thero.py it w~s ~lso infected in every co.se . 

In eleven co.ses in which residual urine did not occur, three 

cases 1Tere nei~tive for infection, seven sho.ed :::.n occasion•l pus cell int e 

passed urine , 1rhi e in one nodero.tc infection ;; s l'esent . 

Also, in eleven co.ses which sho11ed ft dee e:::.sed residual urine 

under blo.dder draina~e and lav Je , the de ree of :n~eotion decre~sed in seven 

c:i.sea , prevented froo increasin;! in three , ·rhile in one sli "llt inoreo.se in in-

fection was noted . 

~he incidence of urin::i.ry infection observeC: in th.i.s stu Y is 
6 7 8 9 10 11 

hi~her th::rn th::i.t reported by Bohl'.!le , Gowers , So.cha, .... rb, Squie , Oppenh im, 

12 21 
B:i.rney, o.nd : ro.r:r.rell, ::i.nd is of si~nificance , and ::i.rr:::.n~s the enrly est bl:sh-

men~ of bl::i.dder lav~~e :::.nd intermittent c::i.thetcr dro.ina~e in c a ses 'rith residunl 

urine vhether infected or not , since they undoubtedly ultimftt el· beco e so . e 

severity of 0 , stiti::; occurrin~ in cord bl~dders seeos also directl:· dependent on 
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th q ntity o rco d al bl d r urin i 

(57 p • ce~t) of the cases . In nine o e oheo c or 

n. er urolo ic treatment ~nd n hie t e deer e o! o stit s ot 1 fo r 

o~ses showed m~r-cd improverient , th co c e r ilo 1 

cases it uas apparently sli~ tly inore sed . In the 1 tt 

esi u~1 urine .nd persisted ppnrently n ' tc of tr in o in 

the oti1er rc::idu 1 urine nnd .:.n • otlon per i ted becau c urolo ic t 

ccn i ·e~ularly pcr.o ed y t e pcticnt • 

. en"l Infection . 

:n the pre ent ctud • t nt ·-t 0 o. ! f 

urete ·:; C".a. 
~-- eteri::ed t cystosoo.io on. Of the e 

t e nresence of renal in· ct ' on uret r 1 c t etc i:::i.t on . 1 of 

lone. rit":; ti. v r --.in degrceo 0 0 stltic resent cy tOwCO l 

infected _ ddcr urlne . In o o e in -0 t 

ren 1 pelvis ~nd cnlioe me n o the e our 2 

the ot o. c modi hnd occ rred p t 

ho n rot r dil~t t "on int e e•cto r (c:i. e 31 s35) . 

In ttro c se in loll t t c t , on 

oth uret c {c oe 3•177 ) t 

ter l dil"t~t on - 0 con£ined to one cide onl. {C e 3626o3) . In 

tholo ic c cn~ec presen ere deoonctr"te y t c re ux of o 

ro. the b "de:.- ., s evidence in the c.- to{Ir ot c ha 

L ... f st.:. tis _re ent . he efo. e , · xtecn of t { r 0 ) o ... 

C" cs . ae· · n.:.te cv "dencc ,:1in r; tr ct in c on 

,.,. 
.I. t l'Cduction in res i d 1 ur ' ne e. r in e 

~even.a.c o improve~ nn does not incrcace t• e ch"nces of ren 1 in. otion 

evi en.a. since in cix c sec · :i.vinu ~e ccd resid l u inc under _ocnl b- dder 
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Case A223928 . Right pyelo-uroterogram demonstrating marked dil~tntion of minor and major 
oalyoes, renal pelvis and ureter• 

I 
I-' 
I\) 

I 
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Caso A34l774 • Cyctogram(Typo 2) demonstrating the onlnrged atonio typo of cord bladdor in 
syphilis of the central nervous system with slight formation of trabeculations 
and collules oonfinod chiefly to done nnd lateral 'ro.lls, and marked bilateral 
dilatation of uroterc . No dilatation of sphincters evident . 

I 
...... 
t 



Ca yato~r 

trabcoul 
rl:cdl7 

1) deconstratlng enlarged irregular bladder outline due to 
nd cellular f orroation of lateral walls and dome . Right ureter 

Dilatation of internal ophinoter and prost~tio urethra . 

I .... 
IJl 
I 
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Case 252a5a . Cystogro.m(Type 2) deoonstrating c ue 
enlarged atonic type ot cord bl dder . 
Dilatation of internal sphincter with 
funneling of prostatic urethra . Un
uaual ~~sencc o~ trabeculations . 

-1 



therapy in 11hich ureter:i.l :::pecinen::: o.L u ine 10::-e obtoined , none s o ed the 

presence o renal inrcction and the ren~l unction remcined normol . , .i.lc :n 

one cc.:::e r-arked bilateral ren~l infection 11as present on drn:s:::ion Case 22392s) 

"l'Thic responded rcm:i.rkabl y t o l oc::i.l bl::.dder thera :· coo'uineti. T .:t _:,v .;e of the 

renal pelves ; .;hen l::i.st :::een t .:.s cc.so h:i.d only sliCht unilateral inf ction 

present , ui th a norm::-..1 ren:i.l function :i.G indicated by t c ·lo d re:. est --t.i n. 

!n marked contr:c..st to these result::: :i.:..~c tho:::e in i ic .. ren=:.1 infection :i.nd de-

cre~sed ren~l !unctior proGrcss in the urolo~ic·lly untre·te c cc. It is 

therefore logical to co~clude that t~e absence or ec::-ecsc o rcn l .:n cction is 

dirflctly responsible for the preservation or iQpro-.- oent o ... r n~ :function. 

n intimate relation is there ore seen to e:ist c~~cn decrc sc of rcn"l 

function on t e one hand, and the occurrence o~ residual ur-nc an lo.er 

tr:~ct infection , ~ nd, inaJ.ly, the insidious develop_ ent o! : e:!.on ritis 

other . ~hese, therefore , are t e i~)ort~nt etiolo ie factors in re"uce renal 

ctivity in the t~~ctic bl:i.dder . 

It can be concluded, t ercfo::-e, th t .reccrv~tion or i ~ ovcmont 

of renal function in coru bladder complicat.:n& syph:lis o- t c ccntr l ne1 •ous 

system epends on our a~:lity to com nt in cct "on o the• ~.:.n r t. ct, an. 

ec ecio.llu the occurrence o- pyclone h~.itis - t e :rc·uct· o.L rec· u~l ur.:.nc . 

In this systCl:lntic interr.iittent bladder octhetcri~ation -n lnv ·co. t e ·-~d-

der, ;tlth lav~3c of the renal clvi::: if indic:lted, 

combined uith :i.deo,:uatc nntisyphi itic rei:;i ,e . 

Cyatosco i_c_~d~-

s ro d oot s cceacful, 

The contour of the bl dder in these c~scs from cysto cop~c ob-

servo.tion and :i.s evidenced rom roentgenovr s of the bl dder -·11 cd .·t an 

opaque mcdiun presented t1.-o i.;ener~l types . 

In r;:y e 1 , the moat frequently occ rrin ·, t e l:i. dcr is seen to 

be l:::.ree and distinctly tro.beculatcd . It is o:;ten vertic~11y elong ted ::i.nd 
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diotortcd •·rith i rreguli?.r walls due to the preaence of numerouo eel ulc .. "nd 

charPcteristic trc.bcculations . The tr:i.'bcculc.tiona arc aecn to ln>olvc, as point-
6 

ed out by r;hme , chiefly the later:i.l walla and dome. 

In Type 2, the bladder mi.s usually seen to e of art: er cariaci ty 

1dth marked a.tony of ito walls . The trabeculations nd oellule Ior ation, i · at 

all present,; as noticeably less distinct and disappeare ~eadily on u "ctencion 

of the bladder with fluid injected through the c~stoscope . 

~hese t•ro &ener:?.l ty es of cord bladder corn. licatin oyphilic of 

the centrri. l nervous syctem showed v:i.rying de~rees O- relax tion of the internal 
15 

sp incter, described y Caull~ and Greditzer. '.::'he external sphincter r.lso s 01 ed 

rel ... :;>;;:l.tion freauently, hut a1;7ays to "' less or equal de{!ree than tLat of the in-

ternal sphincter. The small contracted tabetic bladder wit1 com. ete relnxation 

of both vesica.l sphincters was not noted in thic study. 

In Type 1 bladder, an unuou:i.l contrsctibilit,• or spas of t e 

detrusor musculature was noted in one case, ~soociated 11~ an wP. rent hy er-

aesthesia of the veoical mucooa . On this account ractica.117 norm 1 :::'orce to th 

crir it:i.bil-urin, ry strerun 'l'To.O :i.p a.rent throu[;h the cystooco e . '.!.'his pecu-i~r 
16 12 26 

ity h:i.c been e~ lained by lalker , ~arney, Sr •th, anu otherc s ~oo~i • si :_•r 

to the hy er:::.esthesiao seen in peri her 1 nerve lesiono, or 'ue to the sc'°ere 
17 

accompanying cystitis :i.s noted in normo.l bladders b:· fo ues. 

7he :::.tonic or ~ype 2 lauder ns noted ~s occurrinu in thirteen of 

t e fifty-six cases . 

The uretera.l orifices uere also noted as "tonic and g:i.ping ·n 
18 

nine ca.sea, 11ith slui;g.:.oh or absent contr· c'!.ions as eocr:be b ::all 
19 

or "S 

ixcd :i.nd riuid as noted by Greenber~. Severe l~dder ulcer.tions ere noted 
13 

in one case th:i.t could possibly have been of trophic oriCin as sug~ested by Orth . 

Chronic posterior urethritis and prostatitis ~-as noted in five 

ca.aes that necessito.ted treatment . Increased vo.scu~a.rit· of the tri&onc und 
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interureteric ridge as noted by ::.,U:er o.nd Kol vaa not noted in this study. 

The size of the bladder as in types 1 and 2 io frcquc1 tly ceen to 

be enl:"rged . This ;·ras noted in sixteen co.ses on cysto:ico y before ther:i.py. On 

bladder drainage o.nd lava~e of cases checked cystoscopico.lly the size of t e 

bladder ecreased to normal or remained normnl in every case . It seems a.p"'rent , 

therefore 1 that the size o. t c bl:"dder ~nd tone of ~~s musculature returns to 

normal more re~dily under bladder draina&e and lava~e . T is st~nds out in marked 

contrt.st to results seen in cases 11here re sic ttal urine r1ersists :from irrei;ular 

or neglected urologic therapy. 

~r::.beoulations. 

1 
1'itze oboervcd trabecula.tions of the bl dder in any ca.ces oi 

tabes dorsti.lia 11hen no other sign or cympto~ o the disease · s rirccent . In 

'.3 
1901 Hirt described the charrcter o tabetic tr·beoulaticns as •net ~orme w an 

noted them conver&ing toTar the 1::. der ori~ice in cert in c"'ses • . ~me ob-

served them to be o! greatest delicacy and rcvulority n~ .ointcd out t eir 
12 

characteristic distribution in the lndder 1~ic D rne on.irmed in 80 per cent 

of hie cases . ,!o.lker also re orted caseo of unil:i.tcr:il tra ecul:i.tionc ile 

5 
Caulk :i.nd Gre itzer deccribed them as fanning out later lly rom the ureter l 

orifices . Y:i.rious theories :i.s to the etiolof!:: o tra ecular for:::iation in co::-a 

lr.dders have been advanced, b t that the a::.· e genuine locoli::ed by ei·troph_ o. 
':> 
J 

the bladder ousculatur", o.s .rirt demonstr~ted by oicroccop· c ceot.:.on, o.1- "'re 

o.~reed . ..any believe them to be ririm:i.ril • hypertrorihic, ho•1ever, ;; .:. e others 

suc~est that the are ririm:i.ril o.tonic in 0 igin ':iith the ~rndunl develop ent of 

secondary hypertrophic chan~es . 

In this ctudy fifty-three of the ~ifty-six {95 per cent) po.tients 

~ere noted a.shaving tr·becul:i.tions of the bl d er wet er before , uurint or 

after thera y. In thirteen cases the• ere note s cf sli "ht de rec; in t rent• -

five ~ s woderrte; in eleven as marked ; :ind in four as e~trcme. In t.:o cases thcr 
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uo.s :i. pcculi :i.r :i.baence of trabecul:i.tions . T e cajority o c:i.scs , tl e1·efore , 

have tr. becul~ti ons resent of slight or moderate decree , ~nd usually 0 not sho, 

the deep cellule orm·tion :i.nd prominent type of tr:i.becul:i.tions seen in c~ses of 

mechanical obstruction. The tr:i.beculations 11ere almost without exception o~ the 

fine , fibrillary, ridCe-li~e ty ~ , involvin chiefly the l:i.ter:i.l lls u.nd dome 

of the bl:i.dder . 

Of eleven caaes in -:;hich the deer ee of trnbecul:i.tion ~.--o noted 

before and after therapy, the trabeculations ret.ined their origin:i.l prom nence 

in seven In three c:i.ses they ·ere notice:i.bly lees distinct; :i.nc i~ one they 

appeared slightly more prominent . .hat trabeculations :i.re due to rimnry 

nuscular hype:·trophy from mech:.mical obstruction, froc a.:p:i.sm o. t e e:l"'tern· l 

vesic:i.l sphincter , seems improbable , since in no c~se ·:as it note t t incre c d 

tone or sphincter spasm was preaent , the cystoscope being :ntroduccd more re dily 

t :i.n normally. 

Since tr:i. eculations occurred in 95 per cent of co.d bl~dders of 

the characteristic type , their occur~encc is o: tl c ,re tect i ·n"f "c nee int e 
2 

O.ia.~nosis . s poi:cted out b.r r.a=e , H:rt 

":> _, 6 • 
nnu Bolu::.e, their 

the early iagnosis of tabea be-ore a·mptoras o. signs el e re c elo:;:i . to le , 

nontr:i. eculated cord bladders do occur as the result of s. ilia o t e centr l 

nervous system, but since other characteristic bladder sic~ nr usual y .reaent , 

diafnosis is not difficult on c stosco : • Tra cc tions in t e t 

therefore , ten t o become less distinct or rec :n the c~ c un or urologio nd 

~ntisyphilitic treatment . 

Rel -.tion of the intern 1 vcsic 1 s incter ·n co. 1::-.d ere r. s 

noted in the recorca of the ~yo Clinic y Era sc ns fr ·-o: cl 10. !n the 

resent study 9~ per cent of the ~tients nn ver ·ng e(re s of in~ern l 

sphincter relaxation resent . 

:!:n eii;ht er.sos rec ch· in com .. ineu ··rologic :i.nd ~ntis • hili tic 
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ther::o.py t e de!!ree o inte n:::.l rela~:o.cion iw.ll noted before :i.nd :i.ftcr ther:i.. y . In 

si::c ccses :i. noticeo.ble increase in function of thio Ullclo u:i.s note , n of 

the:ie, t ;o ohoi·red :.-. complete return to norm~l function ~-1erc previouoly n11.r ·ed 

relr.::o.tion u11.s present . In ~;o oases rel:i.x:i.tion re:c::1.ined t e s~c, ;· i-e none 

showed incre sed re :i.x:i.ticn . 

Relaxation of the intern~l vcsioal s.hinctc .uccle :o, t c c4ore, 

of ~rco.t dio.~nostio v·lue in the diagnosis o: cord bladder in :iyphilic o~ tho 

ce~tro.1 nervou:i oyotcm. n incre a se in :uncti n o this ~uscle doec occur -n 

m:i.y return to norm:i.l under combined treatment. 

Rel~::ation o_ the e::terno.l veoicnl sphir.ctcr uccle r.:i.s note in 

~ourteen of fi t•-six patients (25 per cent). In :::.1 of these o•ces .cl xntion 

of the intern"l sphincter i:::.s :i.lso resent to an e.u 1 or greeter decree • • o 

extern l sphinote4 1as noted be ore therapy as sli 1ltly relaxed in five O" es , 

mo er:i.tcly in six c cee, and :i.s marked in three co.cos . Co lete extern 1 

ophincter relaxation 1ras not noted . o_ the fourteen cnGes sho. · n(! e.:te1·n l 

sphincter relcxo.ticn an co:c~l inin of inoontinenoe, nine o ses hn notice le 

improver_ent of incontinence . T ercfore, it oecns ~ost .ro le th::i.t e. tcrn:i.l 

sphincter f nction is :i.lso :nproved . Oft e fourte n c es so.in "ot intern~ 

:i.n c::ternt l o. incter rcl:i.:::i.tion, "n e. - degree o :nvolvomcnt ao noted in 

eight cases; in six cases t• e degree of intern l sp incter r 1 x·tion , o 

g e ter . ihat internal vesiccl s hinct . ·nvolve ent in cord l~dd r is pre nt 

in o.dv~nce , ~nd al ys to a grc ter r e. 1 d ere th n the ext .n:i.l s h·not r, 

is evident . Improvement in f nction of the vcsiccl s. inoters occurG ·t 

s il:lpto atic relic under comoine t crap·· 

Decre:-::e ::ensi ilit-- of the t bctic bl cHier first o cc ed b. 

, 3 
riitze- and 1 ter re orted by Hirt. T e~ noted t M a" ~ell as the oss o sense 

~o urinary pressure, cystoccop·· ~n catheteriz ticn "'S strL:ingl ir.cen ·tive . 
16 

~hie fact is undou tedly t e usual occurrence but .al~er re or~c caces .lt 
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unu::;uo.l hyper::;ensibility to cystoocopy. In the precent study only one c::.sc ms 

noted ::?.s being hyper::;en::;itive to cystosco • end with it W"o ::i.ssoointcd u peculio.r 

sp::i.sm of the detrusor musculature . Of the fifty-siz cases a6 per cent h de-

cre~sed lad er o.nd posterior urethral sensation ~nd in m n:· c ::;es distension of 

the bl~dder with abnoro::i.1 .y l::i.rge o.nounts of fluid •7:-:,s ossi le 1;it .out pain. 

In seven c::?.se::; rcceivinL: combined tre:i.tment, the de roe of vesical 

sens::.tion was checked before o..nd after therapy. In two case:; sens tion ~r'.s mark-

edly improved; in three it rem::i.ined :i.pp::.rently unchr-.n0 ed; an in t'l7o it 1;::.:; 

app~rently decre:i.sed . ~herefore , in five of the seven cnscs the ~r~ u~l decrease 

in bl:i.dder :i.nd urethr:i.l sense seen in the untreated tnbetic po.tient uns improved 

or remained the same under combi ned urologic ~llld ::.nti:iy hilitio trc .. tment . ~h t 

incre::i.sed sensibility of the bl dder occurs unaer the comb"ncd system oft er::.p • 

is of great im orto.nce to the patient, since bl:i. der senci ilit•• is i ti tely 

::.csooi:i.ted in the initirtion o t e norm l urin::i.r re_lux. 

Hypertroph of the rost to o.s noted in 5 _c. cont of co.wes n 
20 

this series, ~ut o.s Bran.so. had noted, o;in~ to the rclo.Aat·on o t c usc:ec o! 

the pelvic £loor o.nu periprostatic ticsue, t e ~otent· 11·· o atr ctinC cnl::.ree 

._l::i.nd .ms non-obstructing in :i.11 c:i.::;e:;. Tis point ·s c.m l demonst:.,ted as 

seen through the direct vision cystoscope; the injection or lui the en.l r ed 

roctatic lo e:; are re dily dicpl:i.ccd l:i.tero.lly. Sur ic - · tc ·cntio in 

hypertrophied roctate complio tini.; cord iil:i.dders should be n 'crt ·en ri th er .,t 

23 
care , "nd, :i.:i Jua :i.n _r:i.o.ach point out, t e dCI:lonstration o! a normal functi n-

a.tin~ extern:i.l s~hincter is o~ .~ice im)ort:i.nce. iheJ report s ccessf 1 results 
24 

1th s pto~atic relief followi~g prostatectomy in cord bl.d er co.cos. ~oung 

obccrvcd si:nil:i.r results in is c ses . 

Improvccent in Genera._ •• e"l t • 

In thirty-nine co.ses in . .:.ch urolo ic thern.::?:r ;·:i.s s •stem tic lly 

:i.nd conscientiously performed by the patient under the combine s. ste~ of ther-
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c.py, noticeable improvement in the gener ... l condition cf the patient occurred . In 

many cases im rovement was strikin~ and imnedic.tely seen, from the rene~ed cenco 

of mentc.l c.nd physic::i.l '\Tell-being of the !Jatient, by the disappe::.ro.nce of allor 

c.nd generc.lized inertia., and by the elimination of the distressin~ urincry 

symptoms. Since the syI:ptom:.1.tic relief, recervc.tion of ren:i.l function ~nd 

improvement in the patient's gener:i.1 condition, obtained by c•stematic urolo~ic 

treatment directed a&::.inst the etiologic actors of enc.1 dama&e, o.llor of :i. more 

efficient o.ntisyphilitic t ler:py, I felt that t . .i..s stud' w:i.s ';7"rr:i.nted. 

Conclusions. 

In centrc.l nervous system syphilis, 91 per cent O- c so:: ho.d 

tenito-urinary symptoms before :i. dia nosis of cord bladder 'ITaS a e. In 60 .er 

cent of cc.ses they' ere the chief complaint; in 46 per cent o cases t ey ·-ere 

the initial symptoms . An earlier diaunosis ::i.s .rim::i.r.i..ly m::i.de possible in 16 

per cent oi cases by the cystoscopic picture prcsente • On ·n avcra~e, ~cnito-

u in::.ry symptoms :.re o longer duration t n other cym to atolo·y. · e ost 

characteristic sJ ptoms rcfer::i.ble to the genito-uri.~r· tr ct .:.n order of _re-

c;.ucncy .·ere difficulty, incontinence, .:.mpotencc,.:. ere ced ·.equc::::.o, n.n l.o.cl: 

of force . ~hereforc , more careful. consideration o: genito-urin r syr.i.tomc.tolo( 

::.nd urologic investigation will o:i.teric.lly facilitate e rlier 
o. nosis . 

Under combined urol.o~ic o.nu antis·ph"litic t 1 ero.py (l' t c si=c o 

the blo.d er rcm::.ina norm 1 or is decre~:;ed to normal s observed cystoscopicnll.; 

(?) ~ra eculo.tions , occurr· n in 95 er cent o c oeo, t n to bcco e lesw .. ro-

no need; (3) internal s~ incter rcl"'xnt·on, occ rrlng ln 93 per cent of cnyes, 

is::.p eo.rs or improves or rem"'ins the s c; in no cnsc .'..d relax t.:.on incrc::.cea 

(4) e~ternal c.hincter rel x"'tion occ··rred in 25 per cent o C"':;c ; its · nctio 

.no iMprovcd n:; seen _ram i provement of incontinence in nine O- fourteen c sec; 

(5) aeore::.sed l <l er :;enso.tion occur · ig · n 86 per cent O- c::.ses, • nd.cr t"ier:i.py 

is freruen+.l·.1· inc,.ecsed o-. S''r.-!:~ .... _·ne • •11 o~ t C'"C c'· nc-:es ..,_ t .,, • .. --· .u. - - " J.! u .. e s on evidence 
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oi o. return of norreo.l blo. der funct · on trith o.rked cymptom:i.tic rel"ef . 

~esidu~l bladder urine oocur·ed in 80 er cent of cord blo.d era 

end >'i::i.c in:feoted in every case . Inc c.ses .:.n TI .'..ch rcci u l urine did not ooour , 

infection r~s c. sent or nei:;1 · Cible . :n c.ppro::ima.tcly 80 per cent o 0 es 

urin:i.ry infection is prccent in si~nifio t de r cs before cor la der is re-

co~nized . In urolo&ic:i.lly untre:i.tcd c~~es ren l ir.fcct"on occu·rc' .:.n ·out to 

thirds of the c o.ses o.nd ... l·equentl:r s o red gr:i.ve lesion:: of t• e i·in r; tr ct s 

seen in the o.ccomp:i.nying pl.ntes . In ever; case ·hero reno. n ection not 

demonstr::i.ted , ren::i.1 function rem ined norm 1 . 

'Jnder s ·stcmo.tic urolof!ic ther •· residu 1 urine ':i':i.c cr.tc ... · lly 

reducctl in practico.11" c ·er:r cc.se , nl'ovent· n · nd u.· inichin[; · n eotion o ... t c 

urinary tr ct an especially the occu ... rence o p_clo. c r"tis, .re r .. .:.!l.,. 

i'"..lnct on . 

..esidu·\l urine is , therefore, t• c o.jo et "olo io f oto int e 

ro.luction of lo·rcr ri:::10.... in ·ection nd subs ent ronnl in·eot"on, t pri 

~ ctor in ~ e ... cuuct.'..on o ~i ne• _u otion. 

It n be cone::. t o.t pre~ ... v tlon o ent of en 1 

unction .:.n co · 1 dders oom ... llo~t · n· s·~· .:.lis o ... t oe .tr crvo 

epends 0.. lity to reduce ... e i"u l ur ne, 00 
. t on our 

ccpcoia-1. the ocou :.•ence of ye lone hr it· o . In this c 

catheter dr .:..n3 c.nci lo.vo.{!c , • . t• lo.v·.,c o ... t• c :-en . e - . f 

h3ve .... ove mocrt s·cceus.u: co~o~nec ith a.de u tc nti::yp i.l"t·c 

Of fort - four • t "ents ecc · v co~ n rol c n' nt· -

c ilitic ther3 ·' thirt;-n·ne s·o~· pro·•c:nent n i:cne .. "- oo .:. t.:.on .... • 

::::i1 p-to· c. tic • elief . 
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