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- INCRODUCTION AND TEPININTON OF IBRMS

'{Hﬁ;fsmfm ‘ew‘mm CONSLE Nmm zmr:sm e - FRANGES BAGON: -

| @ﬁﬂblﬁﬂﬁ&hl@ aii£ rﬁmamﬁ Qﬁiﬁh &n ﬁh@ finﬂmnﬁs of
vﬂfffmwurkﬁmg xh@ heve aﬁadied %x@ hyﬁrwaynamiam aﬂ ﬁhe i
'.'{L”jwen@z pelvia, By Bomd (ueuﬁaxaa 1944)$ the @emvz io
F‘A;ﬁ;ragarda& am~a!pumy Whilsﬁ @thar (Ki&l 195?) h&ve
llﬂiﬁagpaate& that iﬁ funetiona aﬁ a ral&ﬁivaly inart

i%?mwmaervoir.‘ Thare ia§ ﬁhereﬂarag no agra@mant abaut
”':ijﬁhe part playeé hy ﬁhe renal welvim in the tm&nmgarﬁ
ot urtnes

| - En aﬁriet anatamical texmag the “yaual pemvia”
"““;Zaf thﬁ alinnnian, 18 ﬁeacr&baﬁ ag the "pelivie oL tﬂa

§? f;¥uraﬁer“ (Gunningham 1943g Qray 1962), B marghaluﬁica15* * S

:'”l}mnd hiatala&iaaﬂ evidanﬂa inﬂiaate that ‘the ?91Vi3 ig

| 3*&5& ert af the ureter . uralaﬁiaal us&&ﬁs hﬁw&Vﬁf hag
:’mmﬁ “Qllawed this greaep% and ag thio term, 13onsl

iiﬁelViﬂﬂ hag gadned, genmrul aacaﬁtanﬂﬂg KA h& been
’f.umed %hr@ughaut ﬂha taa% |

- There ﬁaa hean a pauaiﬁy of mtudies on tho
;'hyéraﬁgnamiaa of the renal @mmvia, poesibly heaauma
”'iﬁﬁe ?ﬁlviﬁ is not eaﬁily aqaaasihle for studiaa ﬁf




'3$m'prcumures‘-

ﬁﬁ\:;‘iunctmon, and beoause, until the 1950's only v&ter

3mun0meters were available for mnasuring intrapelviei"‘

Lf:1 disp1aoement of relatively 1&rge volume and Ho. cannat

ﬂfiaaeurately measura th@ pressure ch%nges asseciatad

“t3ywith the transyort af small volumea of urine in ﬁhe ‘ ﬁ“

* upper urinary traat ”he mere reflned manametera,

fugﬁQV@loﬁed far cardiovaeeular raaearch, wera fir&t f;

usva to measure preasurea in tha renal pelvms in man

fffby Kiil (1953) Aa pressures wera measmred thraugh

"ﬂ;'small ureteraa catheters connected Lo Statham |

”34:phyalelogxeal yressur@ transducers the problcms of
-fluid displacement were overcome but tho questlon of

;"i‘whebher the indwelling ureteria c@theter SGIIQR“IX

'__distorted uret@rlc ﬁynammcs has not bean satlsfactorlly

“:f?z?&nswureﬁ. ‘ Kmil heliaved that, provided the ureteriﬁci*'.

catheterr were small thero wa no signifieant

”’;f ob&bruotman to urine flow,:ts he haﬁ found that

E'presoures in the renal pelvis Were 1ow and did nct

ny34finerease'with pralonged pcrioda of recording‘”

“ﬂﬁg}%other Worhera (Ra%tner, ?1nk and Murphy 1997) uslng

“in the ren&l pelvis,_.!;vnlyf:gg

f?““»imilar m&bhods have: recorded very,much highar pressures?“ﬂ?f o

/7‘f;It ié?imponﬁanﬁ_%ﬁaﬁ a¢Quﬁ§ﬁé pressures are
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'*f;;éebtained from the renal pelvis a theae will

@f@?m&e infﬁrmatimn abeuu the amptying meehanmem
A "Gf ﬁhe renal pelvis ﬂnd wssbxhly conurlhute to an
N undeasﬁanéing ‘of the, aetimlcgy of soOme- types of

‘jahydrone@hra&is--

It tharefore 5eemeﬁ daairable ﬁh@t an amtempt

\”should be made to, meaaure intrapelvic preS&urcs by

.8 mathea which cauld net 1nterfere with urebermo dyn%mics£;;;>y;i

An eﬁaminatzonxof the dnatnmy Qi the pelvis uggested

cﬂ:&tthat this difilculhy Geuld be overcene by inﬁerfinﬁ o

:&‘;ﬁ"‘i"i?;man{)matrie tube thmn{fh th@ 1' enal }anohy me lnt& the.

:ﬁ“ﬁfpelvis. This meohed weulﬁ nm%, of eaurse, be Suitabla

*“ifcr mgaguring pelvic preasures in man, but coul& be

used in 'the dc:{:;o .

1n this ﬁhesiaf wtudiea are descrlbed on @elvie g

: ‘ﬁre&ﬁureu reeorﬁeu thrhugh “paxmanent" manametrlc

' 1nephrestamy tuheg in the deg. To ahtaln the fullest

“»ﬁlfpasszble Lnﬂwled&e pelvie prassureﬁ wer& measnred

ﬁ syatamatically ﬁhreu ghout a range of - urinp flmw rates CoTETE

f?up to maximum diuresis anﬁ other possible factors

:afie¢»ing pelvie pressures were alsa examined._ In ﬁhis o

‘fiif'way, iﬁ B&@ﬂﬁﬂ posalble that more 1nf0rmation wculd be

| fﬁg&lned abou% the Qresﬁnrea in the renal pelvia and -

E;fhenae about mts role in the tranbport of urine.




' GENERAT STATEMENT O THE PROBIEILTO BB INVESTIGATED

| Whatapa@t-deeé,thé renal pelvis B

 play in the transport of ﬁ;i@é?,.ﬂ




mwmmowwmsmmammwuﬁﬁ" L EeE g
F;“Q! . A pernsal af tha 1i%arature en th@ “ﬁyﬁrﬂﬂynamiea"
; T'iﬁﬁf the Renal Felvis”:shews; hat tha ecnbributien Whiohfi

7:%;Ttha renal yelv

'keag_a urine transpart is aloaely'

| bﬂuﬂd witn the funatman_oréﬁheﬂureter,. In ccnsequenceg;ﬂ;?“

*;‘bga ﬁeVlﬁw fail& naturally"intpwﬁhe lelQWlng Sequence' -

f:gaf grouping
: ';?%)gél,.‘A% nal Pe
”inmhe Uretar a

qilabcratory'animals auch as ﬁhe ratJ;gﬁineayigg rabbztgzﬁjiii

“.ﬁyjaab and’ dam( and tha latﬁer in“the pi@, cews_monkey%and“

 jimaH (Hinman11954)h~‘ The unipapili&ry pelvisa nclases

\;ﬂfa 1ong payzll& mnd7mnlt1plevedcentrla iorniee ggéyﬁQﬁ'

Qrmed by the reflecﬁxnnﬁ 3£;thﬁ @elvia‘ aféﬁ%&;“J

de f&ls& ) S




In the mcre complex'multmpapillary Bystem,-

i:iﬁfminor and majar ealyces aenneet the @ﬂpill?@ tO the

w“;lfpelvis. In the 1&11& of the alyees in an ther@ 8BTS

¢H‘i @ircu1ar sphincter muaales (Musehat 1939) anﬁ lengitudinal
'”f[levater musglea (Narath 1940) Alsm in man, the musele

“{Ffibres in ﬁhe wall of the pelvia am colleeta& 1n30 ~3~

itﬁliloeaely arranged bundles, but %hera is no a&reemant an
*5}tc the digtributxan of these hun&les.‘ dhnei&er (1938)

& eoncluded fram a ﬁetallad Stuay th&b the bundle& ware Jﬁifﬁ

‘;arranged in a: %piral mannar eonﬁlnueus wiﬁh the ureﬁaral

ﬂ }ﬂ;muﬁculature._ Warath (1951), nn the ather h&ud fqund

fﬁ“ﬁhat the musale fibres, were interwwven 1n a seemingly

‘ gémrregular manner, whereas a renent editicn ef an.an&tamy

:textbcek (Gray 1962) deseribea an inner 1ongituéinal Mnd

ouﬁer miraular grouy o£ fibres.;

Qontractlons of tha renal pelvis of a. rhythmie and

““T;ﬁlaeting nature hava been Qbaerved in the dog; and in nan R

ﬁ:fMchh&t (1939) has ﬂ&&crib&d VEry pawerful contractiona

‘w“; #in a 1&rge human gxtrarenal pelvis¢ Hjart (1954) durins

e ;ﬁlﬁha pelvis by tha airecﬁ anfusian of fluid thraugh a

'”l<inee&le and he noted thav the pressure increased aurlng v-_’?:“if

;!ﬁhe eanﬁr&aﬁieng. ?elvzo contraet¢ans hmvas hGWGVan‘

ibe@n mcre aommanly Qbsarved at pyalcaaopy. “his ﬁechnique




f'fof the pelvis propelllng the contenvs into the urctex

-1 .= “

was first aascribed by Nanges (1918) and later improved
‘methods permitted the making of serial - films (Leguou, =
ﬂey and Truchot. 1925) and cinexmcamera recordn (Jarre

 and Gumming 1930) of pelvie mnvementa.

Gonhraaticn@ of - the calycas followed by caﬂtraetmons

wore reported by Jona (1936) e alse recarde& ph aie

:‘presuure waves with 2 madifloation of “Trattner‘s

fj_hydranorograph" an& noted wmall waves asaoeiated wiﬁh

 ca1y¢ea1 oontractiona an& 1arge w&vea with eontractmons

".1;Yof the pelvis. qudside (1944) thovght that theae :

l jiM;ehanges in appearance implied a pumping action by the

calyces and pelvis. Moore (1950)aﬂd Oldham (1950) %lso

i\c':c;\mz;.’Lé'.e:ved that there wad a regular sequence of mavements

o of the calyces anﬁ pelvis with systole and diaatele._é}

) a review of the 1iterature on gerial pyleegraphy Nerrath , .

(1951) was of the opinmon that the viscus and irritating
\
:aolutions used by earlier workers éetraated from the

‘wvalue of themr expcriments. He sugpested that the

. ealyces emptled the tubules of" urlne by- a milklng actlon,

,,vil‘an& that during the pamvio emptying phagg the Galyceal j'~ Q fHFﬁ

sphineters prevented a baak flew of urinea . The
development of the X~ray image intensifier has madc )
. possible more careful study of the normal and abnonmal

upper urinary traet unﬁersphysiglogical eandit;ons. -




“'Ohservetmons by Hanley (1955) have not confirmed a set
o rhyﬁhm of conﬁuetlen in the ealyaes and pelvis the"

2 “-P%b ern changing from one individual to avother and irom

 f}minuLe to minute in tho same kidney. Hanley (19;9) alsa

E .naboa that urine regurcitated frebly 1nto the calgces

: dur;ng nelvia cantractionq.f~‘

2 ﬁi?f The 1itarature oontains cnly 8 f@W recorda of

ifattempts to meamure the presaures in the renal pelvid 15

"’Tl;in either animals or man. In animals, Lucas (1905*7:

1908) faund that ﬂhe intrapelvie ‘pressure wag low and -

Mﬁrales, Growder, Pishman and maxwell (1952) reported

?$i;§ﬁhat 1t increased to 10~15 cm water during diura51sm;"'

',During lumbar sympathectomy in man Underwocd (1937)

frecor&ad a ranpe of 8m16 em water in: the pelvis.

denndje (1949) described a technique whinh

permitted the recordinﬁ of 1ntrapelvie nreuaures from B

"w'the undishurbad human kianey. Undex flucroaeowle control _

'”VSThe wau ahle tg 1ndert a neadle into the pelvis Gf normal

éfkidneya but unfortunately he dzd nnt report ﬁhe valueu |

“%of the presqures measuredg~ Au recently as 19)4» avis

\'5ﬂeronsidered that basic phyﬂiolo 1ca1 data., such as the -

'""normal 1ntrapelvi¢ pressure, haﬁ ngt been determined.

_Ha stated "thexe is no sultable methcd far measuring the

_1ntrapelv1e pressure, either etnerlmentdlly or cilnically "4-*




1“' The refined methcds Gf pressure measurement
haing u&ed in nardiavasculqr reaearch (Hanaan 1949)
were applied to the human upper urinary traat by Kill

(1953) whe maﬁe a preliminary report of his teehnlque

| of “urometry" A prelimin&ry nommunication was also

:f? maae by Sorensan and Anﬁraassan (1954) "These author39

emplaying 1955 mtable manometers than. Kiil, noted that

ccnﬁraetiens in the ranal pelvis were less grequent and -

f;f more diffuae than in the ureter. Oﬁcillations dua ta tha

s

pulsatlcn frqm adjaoent arteries were alqo reaarded.

alute pelvis prasgures wpréfnot quoteﬁ and: the L7
'};?In 1957, Kidl

al?uﬁtrailanS'wcre nab @alibrateﬁ

ﬂuhllﬁhﬂd @he resulta Qf an investigaumcn in’ wnieh

1ntrwpelvie pressures were recaxded in npariy 200

examinﬂtions in man.; Normal pr@sgures wore lcw and wereﬁj"*-”‘

uninfluanaed by ahanges in the flcw of urine,. or by

inareases in hladdar pressure.; Respiratery waveﬁ,

3‘:f reilecting intra»abdominal prpssure fluctuatlona during

N

respiraﬁlon, were reaarded from the renal palviﬁu~ Low f*‘*w‘f'

contrauhian complexes were nacasmanallv seen anﬁ Vﬁre
pre ent both 1n the recumhent and ﬁhe upright positian
Thera aomplaxus were interminﬁled with reapiratory wavesil.-

so thaﬁ it was impessibla tn aéoertain when the melviu -




-0

,#was in, a reatinL phase and When 1t waq contract;ng.-'

i_Only in exceptlenal GﬁuFB Were fluctuationq as high s _i'?fﬁﬁ-v

| })~4 i Hg. recor&ed and in the e pelvea aome blight

:ammten 1on was notad. ' K;il eon*i&orod that his fw1lure

-La demanstrw?e high intrapelvie prgasures excluded 1 f*

'f:f“pump action and suggested hhat ﬁhe pelvia functioned R

| aniv as a reaarvair ana candui%.f He thaught that low i, 

'pr@saurcm,'eﬂaured cantinuoua exaretion by thc idney}f3f

.tnaulos thus m@k;nb it unnccuasory to attrxbmte an

ﬂ'ﬁﬁinwenaum preﬁective mechwnlsm tm the Rz lvco 1”uystemj:

Rattner, Pink and Murmhy (1957) using uimmlar

"5§:ﬁmeth0ds and raaordiﬂg aquipmeni determined the pressures

Tt

wf‘fin.the pelves af 7 nnrmal femalea.u ?ressuras ranged 5:355

ﬁ gﬂtfrom 6~24 cm H20, avera 7e 14 T GM‘HQO and W&VQS Qf

"E“;maximum amplituée of 11 em H20 were raaarded.: ‘There.

 J;was no. apparent relatian.bebween urlna flow rate and

"-f*p@lVlo preasurea.

ﬂavi« (1962) aonslﬁerod that "urometrv" would

%iﬁgaaon take. its place as @’ routine Qiagnostia methed in

_”‘urclogyﬂ, He reported the xeaults of a few intrapolvic e

“Pressurﬁa measured by thia technique to illuﬂtrate "haw::i--* o

‘t‘zravolutionary the preeise Lnowledge of uraéynanlaa wmll_;

- ;Lprﬂb bly Hell, - He founﬁ a range cf 7-9 T Hg. ‘;

P?eﬁsﬂ?és inﬁthe pigtpelvis measgxed;hy m@ligk?zﬂ;‘fiff'




ey f’:as‘aryka- a;ixiéi -_Séhmiaé‘i;tmﬁi>a mnged frvmll—-u mHg

As in the dcg so in man, ﬁhe anatomical transition

’"‘;ffcom the @elvis to the ureter may bﬁ illwdafined and

'w_{in Kanley's series (1960) a closea pelviwureteral

\Hf?juncti@n 3harp1y separauiﬂs QBJViS from “raﬁp? 5

-foﬂﬁﬂnt in 1@58 than 1oﬁ ef normal individualsa_ Farath

“°§§(1°40) eonsidered tnat there was a functional sphincter

'fat the gelv:»ureteral Juaetien anﬂ H&tz (1950) deseribed

"ﬂfd cancontrntmon of rin musele in.this rcaion. vurnaghan

'!“f“(1950) on the other hand found a un*fowm dl@tribution

I:vfnf mixed muucle bundlam which, he bali@Vad, were: neeesadry

'¥e§3icr QQwordlnated centruation Qf pexvms and ureter.,

) The_“urometrie“ studiea of kiil (195?) lend no-
fli{uupyerﬁ fcr & functxonal Pphlncter and alﬁhough there

‘iwas a 1evel of" sudden tranbition from the low umnlitude~--"

. | pglvig complexaa tu high ureual waves,:ﬁhmm pomnﬁ vafied

“;:ﬁfwiﬁh dibtentlon of ﬁhe tract. f,‘w

ﬁﬁ{? The Ureter | Investiﬁatiﬁn Gf th@ Df°Perties ot

jf,bhe ureter has d@minated researdh on the upper urinary |

‘??&iﬁract*- Unﬁgrtun&taly, mnch‘af the data recorded’ is

:ffljconuradietory and may reflect uhe unphysiologlcwl

~;f:§mothodw used” in many af thc exparmmantu‘

‘“ffy'A:éieagfkhgﬁiéaééfbffﬁhe §§§§1¢$§atféfn:éﬁghtﬁﬁﬂ- ‘
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tf:{%ﬂiawuiighﬁ oﬁ‘ﬁha dynamic‘aetioﬁtéf the uréﬁef‘ but
ipe%sibly beaauae of- technical difficulties there is |
3 #ﬂno agreement on the direation or grouping of the muscle
b fmbres. gA utandard anatcmy bexthaok (Gray 1962) |
| describes only 1ong1tudinal and ciroular muscle fibrew4
_ff.:but the preaence of oblique flbres Vas recorded by ~
;ggﬁnwelmann (1869) and %atani (1919) Sehneider (1938)

o fin :) detailed ﬂtudy of the musculatura of the unper

:::::

m ’.'urinary passagas, foun& that in the main, the muscle

'ﬁffgfibres formed a. spiral, running downwarda from the.
‘ﬁoutside %o form a middle circular layer anﬁ ‘end as an

‘*ﬁinner longitudinal 1ayer next the muCosa, » It Uﬂm?

o _howev@r? 1mpos&ible to distinguldh ﬁeparabe 1ayers

7fthough an imolated secﬁicn aould give ﬁhas apgenrsnae‘
4.;unrnaghan (1957) observed that the tightnesa of the
;;spiral changed between the upper, middle and lawer

”j thixda of the ureter, anﬂ the movement gatternﬁ on

: ;perfu 1on were, in his opinion, explained by the
? ,l‘different direetions of the musele fibres.f'~

‘ The calibre of the ureter is not uniform and even
Cdin xoetal life the 1umbar ureter i: fla%tened whereas
‘_the pelvic ureter is ciroular (Wllliams 1951) The
’suggestlon Lhat the vreter eould be. divided into apindles
was made by Tuchs (1933) who h&d found in his pest—mortem

:faﬁudles, narrnwings of the ureter in which tho sub~mueo




Wt

“fiﬁwas dende with few elastia ilbres. Betueen.these f‘

=~}na:ravings were spindles 1n whieh the sub-muB0ss, via.s

nflcose anﬁ the elastic fibreﬁ profuse. on. perxurion the .. 70

.“spindle areaa were more dmstensible ‘than tho narrovings.;gj;ffﬁu

'“wtﬁnegg (1946) confirmed these ohuervationa in speciman <

"'?fremovod at cporatien from man.

”ha movements of tha ureter war@ carefully

";Tidedcribeﬁ by Engelmann (1359) ) In the anaeﬁthatiueﬁ o
;  an, cat and rabbit he natea that when the peristaltic

~wave p&@&ed down erm the palvia to nny part in the

. fureter, that Qart dildﬁﬁﬂ became eylindrmaal qnﬁ darker

and mcved towmrds the kidney.l The ureter then eontraeted,] |

*.the walls became thicker and whiter n& moved ﬁewnwarda f

’"ﬁ;{am the aontrwction reached its maximum.. Thereafter,~

{:;fﬁureter returned to its eriginal pos;tion, ta pauue there '

,Ejuntil ﬁhe next peristaltic vae pasaed dcwnwards from

 the kiéney. Normally, the con%raotian wave always

. 5starﬁed in the pelvia and there was ne antmmperistal is,.vaT;*?

'ﬁﬁ:fbut medhanical stimulatian reaulted in’ a contracﬁlon N

”Qwave proceeding in both d*reetiens from the pﬂlnu 0£

":injuryt‘ Satani (1919) uaed bhis 1angihudin&l mmvement

. of the Qiﬁ ureter ta reaard the contra ction of. the oo
N;\aircular musele; Whiﬁh h@ QO“ﬂiaGrea aceurred

“fsuimultﬂﬁeou513~‘ Kiil (1957) has aanfarmc& that ﬁhe ;25 
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I‘71ongitﬁﬁiﬁ31 uretéri¢f@dﬁémen#”éiéq_Qcours_iﬁ m&h;:.'

_ Urine stained hy the eXcretnmn ef intravenous

N indigo carmine enabled “ucn (l93)) o observe tha ;;‘;‘
i.pas age ef fluiﬂ dawn_the ureter. . He iound thab

| narmally urine asss@d by ccntinuoum permstaltie wavc‘;‘
from ﬁhe pelvls ta thc bladders but ii the blad&ar \
Wa.s distendad tha through perimt&ltma vuva coased and
th@ HﬁObGT dxvided itself into 10ng columnu;‘ ﬁvarated
by ohort empty'segments. ?elvic eontraetlon forced

a spindle of urine inta ﬁhe upper column and ﬁimulﬁdneausly
a similar Splnﬁl? detached itsplf frem the 1ower end of

. the same column without &ny app@rent intprvening l_
-perlutﬂlﬂis.. This process was repeaﬁed through all the :
columns dcwn to the blqdder. Puehs amscaiate& ﬁhe |
aewmanis with the marpholoyiaal FEymentatian which he
‘had soen at disseotion, and emah of these units he

.aalle& a cyﬁtoxﬂt

No. apeeiea dleeremce W, notea in the ureteric
mavemvntr ﬂbserved bv ﬁould Halah & miﬂqklar (1955) &nd
‘thesa auﬁh&rs demcrihad 8- run bdak mnte th@ lower stﬁom&,
l distinet Irom antimperistalsis, when the aontr&ctzon Wave
relaxed at high urine flew rates. In dcgs, artificially
uxteraoxiwed triganes nermmttad mnrales and aﬁhers (1952)

jte Stuﬁj the flow of urine from the ureteric orifices. ;*




"“1jAt low flow rates urine spurtad weakly, but as

C-15-

5o
o “':

ﬁ“:dmuresim incraaaed the spurt was more pnwerful and

.1asted several saconds, until, at extreme diur331s,‘
“the. Derlstaltic naﬁure disappeared and urine poured v

b

l‘contlnuously ffom the orifiaes at low preaaures~ i }1

The. 1selated ureter h & haen a favourite

ﬁ}'ﬂpreparahlon far the studv of uxeterza functimn.

'“1i:Preparations conaistad of 1engtha of ureter (Lucas 1908)5

““*ffwhnle ureters (Mingera 1935), or 1ongitudinal strip&

- -and rings of ureter (Macht 1917) which were immersed

“?1n oxygenated physiologzoal 501Ut10ﬂm anﬁ the effects

?‘faf drugs added te the medium were Gbﬂerveda Adrenaline :

'f~fwad reparﬁed to innreaue tha amnlitude and rato of -

ff:ﬁ;contracﬁions (Rﬂﬁh 1917’ Satani 1919) but this was not

;'ffcanfirmeﬁ by Agar (1948) who found ﬁhe urvter insensitive .

IQQ;;tO s’ drug~ An increaSP in the rate of contraetlon,:

‘l‘and in some instances the force of contraction when
“«Taaetyjchaline mns added ta ﬁhe baﬁh was reported by
"QGruber (1930) L%pides (1948) considered that isolated
:f preparations were'"highly unphyaiolegical and 1n many

2; 'inutanees ‘the.. rasults Were nnt applicable o the intact

Y'"human strucbure."“ “his view W&m not held by Murnaghan -
'¥*,(1957) who thought that the study of movement patterns
| of the iacla%ed normal an& abnarmal ureter under

J:;controlled conditions of nressure and flow, would permit
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‘gorrelation of djﬁamicffﬁgétian with muscle paﬁternaﬁ*f

‘nln the analysis of ‘the aaﬁi&ﬁ of drugs on the
.,intqct ureter, 1ﬁ ‘hag nreved neceaaaxy to dissociate
the effects of urine fl@ws (Greene and Essex 1942)

Then urine volume vas kept eonstant, Lapides (1948)_

v reoordimg peri&talsmq'with the "hydroporc?rmnh" -

Qonclu&ad +hwt drnps were without effect,

Herenyi and’ Rova ci (1959) were able only in the
| case Gf pituiﬁrin to deci&a that it had a stmmula ing
effect and the only aatiVP arup in.Hanlay 8. (1953)

'qeries wa methaniheline bromide which produced inhlbitiOn,‘ﬁJ‘

a finaing also neted by Dr&per and Zorgniotfi (19;4)

In degs in whmeh the ureter had an intact blocd
'_.;mpply3 Abpehans and Plbkfuvy (1956) found that at

.aonguant porfusmon wressures,‘mntravanoua 5hhy&roxvtryptamine_il

caused eeclunmve contraction of the uretevic nu°clc and
Fhat mdranaiine &nd ncradrenaline pradueed only transitory

constrictions,

Even with massive dasoa of dutubaevrarlno Scott
%nd de Iueca (1960) failed to abolish perlgtalsis and
furthel evidence for theﬁinactxvity‘of drugs ccmms from
Veinbersg and M@letta (1961) who reﬁgrted that the

definite ureﬁeric pattern of frequency of contraction in




'~einfrequent eomparod with the small rapid obaillationa

".7Q1903)

3Pf.i7 -

| 3;_patiehfé“wéséﬁﬁéihfluenﬁea'tbfany‘extént by”drugs.'

| ’ ihe relmtionghip of peristaltie mGVuMLan o
-inhramuroteral Qresaure was dqﬁermine&uby Tucas (1904-5).
. mhe}peristaltia Wave was geen té\raisa 2. eolwmn of
,ﬁéﬁer’Q considerable héiéht'aﬁﬁ.a suction effect normally
| fdliawaﬁ_aaéﬁ WEVE . 3y-ﬁe&g$w§f_& trocar in the pelvis
’énd a~T~or‘Laﬁube in the urufef Lucas (1906*7) found

“fthat the vave curvva from the ureter were 1ar e and

;:in the pelvia, and he wam of the cpxnion that the ureter :

;iprobechea the pelvis from high hladdar pre&sures (Lueas

o An ;natrumenu, "the hydraparagr&ph", was davisod
% by Trattner (1924) This pTOV1ﬁea a grayhic methed of
,reeor&inﬁ phasic contraction xaves in-the ureter. - The |
ureter under invaati atian wag blockaa with & larne .
jcatheter and urine flowed throu h the caﬁheter past a

‘~tambonr from whieh pressure’ wWaves were regorded. By

varying thgzgmze of a needle at ﬁhe outflow, the préssnre
;nyﬁhglpeédrding system was regulated to lie within the
':ianpe df~3~10 cm-H§0;~"Be¢auré thetureter was obstructed

: jfand the renording mechanism inqenmitive Sorensen and

VﬁﬁﬁAnera son (1954) doubted if results obta1neﬁ with the

"hydrnporograﬁh" cauld ba avnlied to nermal ureterie

funatian, None the less many eanclueiana about o



*S"LCuxeteric phy&ielogy have been‘based an avi&onae

jeﬁarded with the “hydroporagraph" or. a moaifinatian 0£

ath 1948 Lapiﬁeg 1948, maralea and atheru 1952 and

»»»»»

?”f;ithat ureteral cantraetiona m&ght vary m%rkedly in rate,;fi

jgﬂpxeﬁeure.:

gf&hythm and frequency in the, same subéect a5 well: aq in

a‘instrument (Jena 1956Q\Trauﬁ 1937, Eetmr&en 1946,_- Q

fﬁdiiferent uatments, . Ee faund ﬁhat 1ntrauretera1 preaeurafﬁf'“f

waltered by the valume ai urine emareted by the ;
'%periyheral resistence, and by the, 1ntra~abéoﬁﬂha1 |

chratlon cf a 1&rge volume -0of urine waﬁ

W‘faceqmp%nieﬁ by a high intramureteral preaﬁure with no m¥

;y:visabla peristaltia waves.

Xn ana

efthetised &ogs? at laparatcmy, Geuld Hsieh

’;;;f& Tinakler (1955) in&artemuhynadermia needles inta the

Inmaiila extenaiva stua‘

| ;was recerded at different rates ef urine flcw‘_-where

.;appeared te beﬁnofobvmaus correlation between raﬁa of

| f‘jurine flow ana nreter&l eontraetian; nor. between preaaure o

| ,?féuaﬁﬁin preﬁ uraninkthe ureter was low and ﬁhe amplitude

g(1957) ureterin prusuure f,;—:ﬁ*éﬁ

ﬁyamplituda and trava}qrata @f the aontraation.vmﬂe.i;ﬁhé}ﬁa,ﬂi



;"19‘55
 v.Q£:%hé.an$r§9§ibn waves vﬁfiédffiémIQSTQQ mﬁ,ﬁg;'

In a mnre limited study of fho ureteric preasures

"-»gin females Rattner, Pink and Murphy (1957) were also

o unabla ta determina<any conneation betwaen the volume

 7:r°f urine exereted per minuteg standing pressurcs ~and

'fthe amplitude or frequency of periataltlc Waves,

~If;:HoWever, lﬂ ehildren, Melick & Maryka (1960) ﬁlthau

‘fﬁagrealng generally with Kial iound thaﬁ a rime in
,1ntravesiaa1 prassure produced a. marked rise in the

 “pressure, in the lower end of the urater.» In acute

Ltggiexperlments in aogs, ucatt & deLuca (1960) observed

‘fthat a rising bladdar pressure resulted 1n an inereased

'*fﬁampliﬁude and frequency of ﬁhe peristaltio wave in the

-:gilower urater, and a very higﬂ bladder yressure. cmured

tfgjuretorze &1atsﬂsion with a ralsea standing ureheric

’-‘prossure.

\ihe observations by Orbe111 and Brﬁcke (1910) of

.......

‘«&_}changes of electrOMpctentials in ureterie musele during

'T*?oontractlon sug&ested ) further means of study of

| 5f’ureter1c dynamics. Hingers (1936) applied this method

oL f "electroureterography“ to man, but even the more

41recenb studies in animals (Baker and Huffer 1953,

© 7 Bubeher, slmter and Schmidt 1957) and man (Hanley 1953)

"have proved of 1imiteﬁ value. 4 modification, combining

"electrcureterography" with records of ureterie wave




_-QQ_;jif

- form, ﬁéasﬁréa‘b§7iﬁﬁﬁﬁiﬁminal trhﬁu&ﬁééré” Waéielaimed -
‘“fhy Bcrg and Blinn (1955) to simp11fy the interpretatlon'
:cf the "electroureterograph" | Thase workers confirmed
: Hanley' (1953) ohsarvatlans that ureteral stumpm may
'remaln actlvc after nﬁphrectomy. k Murnaghan (1961) "‘ S
Afiubecauso oi technical difficulties and the varying results,“;.‘
'-frecorded, coneidered that "electroureterography" was of |

- libble mnre ﬁhan,empirical value. -

¢) ths10 pwthology of the Upper Urinery Tr&ct, L
Although the uppﬁr nrinary tract is oonsmdered to exhibit ‘
.tgne, the &ctual nature of this quality and ite method oi :;

repulafmon remain Obscure‘

Lvanq (1926) ha.s defined tone as the reslstnnce of
.smaoth muscle subatance to extenaion,_but thisg: implication
of cnntractile elementq has baen disputed 1n studies an
the bladder by ikmdngton & Alexander (195)) whe
attrxbuted tone to pawsxve structures present. in deﬂd
'Atlssua. “The function&l significance of elastmcity in

~ureteral physiclogy is also uncertain and although

*fﬂfureteral ela ticity diminishes with age, this cannot 8

correlatea with quantitive ahangeg in elastic fibros
(Boane and Smiﬁh 1955) | |

Tha isalated ureter does. not exhibit tone and

bchqves au an opan tuhe with equal presuure tbrouahout




U the 1en{§‘hh of. :l,tzrs 1umen (‘ifinekler 19*"5) "’““ m‘i B

A;adéiﬁlan of ﬁaetylahalina restaraa the ﬂarmal

Lf%ﬁjnhfalumlnal prpaﬁure ﬂifﬁerentlals.

: | Narath (1951) aansidered bhmb tona was an impartant
: qualﬁty Of tha upper urinary tr&at ana that a ehange

‘af Ln tone wae nnt assaaiwted wmth a change in internal

”presaure* In his view, insrease of pressure was a
‘dynamic actlon Which eould ‘soeur in the hypotenmcy_l

Anerﬂatenic, or hyparhania ureter. Ha illustrated ﬁhe L

. effect of %one with an sxcretﬁon urogran, 1n which,w

;‘when the bladder was amnty the pelvig Wad Gf normal -

h&lxe, and Wh&n the blaé&er was full, ﬁhe pelvis was

'fdilataﬁa Narath acnsié@red that a. full bl&ﬁder, by an

o unapacified reflex, lcwered tana 4 ﬁha pelvia muscle

-‘with oonsequant palvie ﬁilabatian. On. the other hand,

' _Tincklew (1@56) balievea that uretewxﬁ tmne W&S se

A ragu&1ted thaL iﬂ prat&etad tha pelvis fram bladder

‘~g,1d¢m%¢§$16n and nraasmre.:;

yS deareasa 1n mmplitude cf recorded peristal%ia

L~~@WRVGS was helﬁ by Greane and Esaax (1942) to: be eviﬂence':

mg’;fDr % decrease of ureteral tane, where%s Klil (1957)

» 4cﬂnsmd@red thaﬁ An bue absenue of nbaﬁruction or ether
‘;dynamlc disturbanee the restmng pressura did naﬁ give'

’hfj;any 1nformatien aheut ﬁhe tan@ of the ureter5
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‘ o Uraterie tona was thought by quath (1951) to bﬁ
:13539 ulqted by ﬁhe autanomie qutem and Gounld, Hameh anﬁf“:

f}{;wincklev (195)) were oi the samw viaw} flnding both

"??fﬁym@aﬁhetlc and pqr .ympabaetmc stimvlﬁﬁlﬂ -drugs

iner@qsed tone. AeetchhaJine however, wa cmnsidered"s~ B

{i?hy Durand @nd Descatos (19)9) &Q lcwcr “bone, but the  .

ﬁ“?fevidence far ﬁheir elaim WaSs poer. It has also béén

'  01aimod ﬁhat the autenomic syﬁt@m cantr011@d urcteric

mctjlity.‘ Bath ympaﬁhefio and wQVicymv thetxc (vagal)

L ;nerves goin in the ronal pl@mus wmich angixclos ‘the renal

q(lartery, and the uroteric nevve are. arrange& in superior,

?“@imiddla ‘and inferior Eroupﬁ ‘(114 ehell 195%) Taving

’ rovmewad the innervation of the urinary gysten Gruber
""(1923) eonoluded that until eviﬁence to the emntravy
“: ;waa produced, one must ass&mo that the sympothebmc
‘_ f$nuervdtian cantained bath mntor an& inhlhitory flbres.
: a;fhllO the parapympathetic eont&ined motor fibrew.“w“ |

i ‘Hatz (1956) held thah bhe vnrum was tho motow nervc ta .

*ﬁiiﬁh@ calyeea dnd ﬁhe nclvis, and ‘that a hphlmcter ystemﬂxi»l“

’7fgwaa innervated by ﬁhe ﬁvmpathetic., Thaae cl&ims were, L

ff;§1n the main, based on ﬁhe absarVationb of Harrlﬁ (1995J E
TVTand Jona (1936) that an 1ntramu aular inaecticn Of
(*fegerine praduced viunraum yelvic and lecyﬁal |

‘ffﬁaantractionﬂ

" the aniﬁaiﬁaxpéiiméﬁpgfq%jDurand.ahdﬁbesaq?es](léﬁz)




Viﬁgitﬁab d@nervatian doer noﬁ interfare with’ t‘unc:tinni

‘ 'tha 1umb%r symnathetia ahain.; Th@ hypogathie nerva,
‘*hewever apyearaa ta be, exeltonotar? an’ Qbaervafion ;
-‘iirsb recordad hy Pau,p (1902) ‘. Tha apyarentzv .

 pormal reacﬁinn of the upper uﬂinary tract in the o -
Ca ubo~tr&n&pl&nted kidney 1@d Quinbv (1916) 10 comclude “‘

“fl bu* ?itdhell (1953) has GXﬂTQEu the onﬂnion tha%

’i-ﬁrwngplantatiﬂn mav nnt preéuae ah olut@ danervabion.

Oannell (1961) puﬁ farward the ViOW Lhdt in the f"l

:?i;,hawei ﬁhe uympathetla and parabympathe%ic nervos emcitedﬁifbjui

| ccntinucus and ¢omplimeniary rogulating actlon rather
. than mediating opynaing qnd antagonimtlc impuluc and

o ’m:.s Su gest«ion mqy b(_} rel&vant 'ﬁO ureterm inﬂer‘va‘t;ion_

Liﬁtle 1ipht haa baen threwn dn Lhe normal function;:

g ;4¢of the pelvis and uretcr by the ﬁtudy of the abn@rmal

K:The effectq of ucutc ob truction h?ve heen

'*ﬁiémﬁvestigated in.erperimen%a in animalm. ﬂenﬂerson (1905~6)

7?ftfound that Wh9n the ureter vas acutely obgtructed,

'ufiperistalaia aeaeeﬁ at 26~52 mm Hg.- The pelvie was f?:?lbﬁff‘ty
‘igapparently prcteeted from ureuerie pressures up. to 25 50

- en H?O hut, when ﬁhis was GXGe@&ed back pressure wias

{fﬁfmranam%ttad Lo tne ki&neyg Luca% (1908)* Eildherg Bollman




'i{l?expariments and not via the ureter, Rlaholm, Ulfandahl

:ﬂﬂitc an eleetrawmanameter.' Their observationa, however S
ia}iﬁﬁlﬁ net differ ignifieantly fmom earlier werkersu%;§¢¥ 5§75ﬁf 3
%l,fwPalvie prea%ure remained law unﬁil the ureﬁermc pressurai |
“;;{*eyceedeé 50 ' Hg..at which 1@Ve1 the eharaeter of the

laﬂflureﬁerie eantr&atiana ohangea and palvie and ureterie gz

f}ijggreqaure heud ag- ﬁuring mann;tal éiuresis Ki11 and

& &ann (1937) ccmfirmad thq% uhe pelvis waa grdcblcally
eaﬁty up t@ ureturie prcsaures 91‘26~36 cm;HQD Above

'iﬁzwmth imyamrmeﬂt ef kiénay &Hﬁ&tl&ﬂ. f

It Wd3 noﬁ hawever, until recently;:h&k ﬁh@ PGIViﬁﬁgf" ,

v “:prasa—mre ".‘?&. Té&ﬁiﬁ'déﬁ (11}?80"013’ :}_n agu‘!‘(e. Qb{a i;rue: uiO!‘l

;j;fand 6br1nk (1959) insérted a plastlc tube through the
*rfjranal y&renahyma into the gel?is, eenneoting the tube

) :;.-._;@:M_3 afmre‘% {,:mdually rquheﬂ t}w ssame J,cavel Wi‘ﬁh a
'ggmaximnm yrcsqure in the wygfam of 45 mmkﬁg.‘ﬂ Tubular

'iaecretaan would seem tc he reapansihle fo? mcme Qf ﬁhis

-  Auok1ana (1961) ohtalned maaimum preS%urpﬁ of 130 - 15@

1§f{cm HnQ im %he aautély absuruataa aglviw, whuream ﬁhe

| fdurinﬁ s&line aiurasis ﬁhe pressure rarely exeee&ed
‘%'ﬁilOO am Wabers-ﬂ o

ﬂhe pelvis at firma EPSpGﬂdﬁ te chronia

?

iﬁ;;iabsbructlon by hypertxcphy af its musculature bui later
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’   it becomms 8 Ehlﬂ wall&d d;lnuad 800 (Jewetb 1940)
echmons 0¢ the nhranically ohsuructaa uredor Malui and
v?ffiﬁ&lper (19)6) obperved” hyper rophy of the "urOuhcllum“T
-if{ §he “bundos mnseulafls, aad Qhe Lunica prmpri&. } '
‘”%Lengthening as well as diiﬂt&uion of uhe ureter vias o
~5raoafdca by Varmooten and Uhaeler (1930), & fallure of |

?thoughu r&sponsxbln lcr the nbvofe kiahinb Lhe

Jureuer which s&matimes aeouffaa.‘;"7

. Tha axperimental methods employed to produce |
r”*fchranie‘hydronephroals in'animalq have mainly ﬁepended
f~-Q;0n some form af narrowmng uf the urater, either by dn

'ffffelgﬁtig_band (hcatt 1912) ur 1csﬁe1y tied lxgature -

(iilr(Vermsaten angd Wheelar 19 )

e e~establishinp the 1umen of & seetmanca nratef .fig
{}ovor a &har# @1&$$ aannula (Udt cn ‘Beech 1931) re&ulted 5
"ﬁ*infdilwuainmn of the prax1ma1 ureter and” pﬂlV&& thh

‘ ﬁslhghv djlatation in %ha disbal ureier, Obatructinn w
;:Wixoccurred even nhen hhe wiéest yopsﬂbln 1umen was used.~lv
é?&;gaepgntea dllatatxon 01 the ureueriwlﬁh & 1arge ureueric
‘"ﬁﬁf athnter 4139 wrgauevd hyﬁronaphrosiu (Greena 1944) ap -
 ;fyu3a aollophane whmch maa Jandely uLappe& round - the _'
*fi;;ureterv(MO owsky 1961) Plnchleﬁ Karg dﬂd SM1th i1962)
'f?haughf thai thi 1¢ttar methaﬁ produced an atonic |

i fobutrucblen as the lumen of fhe ureter remainec of narmal_ 
‘?4ﬁ5 alibre,_'““"”q“ EOR IR | |
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Orushlng ﬁhe rabbit nreter with a mnall clamp u;‘m
I“W&S Zound by. Sheahan and D&Viﬂ (1960) “bo produce a .
 hydronenhrosis in about 56% of °olitary kidneyg The

'}_‘Vshort erughed ﬂegment appeared to interfere W¢th the

’f padsmge ‘of the peristaltic W&V@g but thare waw ‘no
BEYOSE- mechanical ebatruction ag; urine could be easmly~

f‘nffsqueeaed ﬁhrough the eru hed gegman%n -

| In the human, in the. few inaﬁances 1n which nrassures
:‘have been recorded the intrapelvie pressure and

‘contrmction complexes have. noﬁ apparently veen inareasedA

'~i(UnderW00ﬁ 1957, Kidl 1957, Mellck and othoro 1961)

T7;Legerg Gaillet anﬁ Libaude (1948) on two cccasiens

“it'inaerted & Tmtube iito. the hydronaphrotio kidneys, &0

. that one end of the short 1imb 1ay in the nelv1s and
*wﬁhe ether in the ureter. Through the 'S “tubes these
:;autharg made pyelograms with radio«opaque fluid at
 different heads of pres ura and founﬁ that thc pressure‘j-
f.requ1red to fill the pelvis varied from 4-7 em HQO. The
‘term ”radLOWmanomeﬁry" WA applied to thie . teehnique.

3‘In an animal preparatxon An which dhronic uraherie

‘L‘-Obstruction was preduced by enclosxn the ureter in an

"!alumlnium band pressure from the proxxmul uretef wa.s
B measured thraugh a polythene -ﬁube (deLuca,-'wanson'aﬁd
'“Smyth 1961). The initial ureteral pressure’ of 0 cm,HQO

. increased to lprﬁﬂ em HQQ.&nﬁ these authors conpidered‘




““th%t thia 1nareawe in prassure was esponsible for )

’ ‘_the hydronephrasis.t In chronic obatructman Hinman (1954);[_;*71f
"jbelieved thaﬁ an initlal nelvxc pressure of 50—70 mm Hg

o ;would gradually deureage as the obstructlon eonﬁinue& andﬁ“i'”""

utrophy of the kzdney nucurred

5§jﬂf, meeh nisms ar Urine Tr%nanort" ”he prepulsive

wave obuerved in the ureter of animals (anelm&nu 1869)

vand of mnﬁ,(Andersan 1951) Cﬁnﬂiwtﬁ Qf @ wave of

7relaxation preaeeding & vave of aontraetiono The patternﬂ;,,fﬁji

‘of thlu‘que appears ta Qonfcrm thh ﬁhut of ﬁhe

"gperiatalt;c wave des“ribﬁﬁ by Bayllsa and %tarling (1899);Q;;;"5*

in the intastxne, but Hanley (1956) from hio obugrvabignsjjg?"'”

wmth the eray image 1ntensifier, doubted i£ such true

‘ﬁperisbalsis aceurred in-the upper urinary tract The

ﬁ'eontraction or peristaﬂtie wave is a simple stretch

\jyrespanqe elicited by distention ef the: ureter wiﬁh fluid i

‘?Q;(Bo?ler 1947) similar w&ve cculd vlso he prodnced by
7 pirching the- ureter (Ln seliann 1869) or by the! iﬂf‘@”i‘m

1';ﬂf 1ntralumina1 beads (hlslockl and O'Gonnor 1921)

*3f§ki&ney tranaplantation (Damyster 1957) apparenﬁly before bjh:?ft‘

fﬁyPeristalsis has al&o been cbaervea in the ureter dfter a

fsacretion of urine had commeneed. De Klerk (1954) has

"isuggested that thera may be a biochemical factor in the
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1*{§§ine>in£1ﬁénéiﬂgAthe p&ﬁﬁafﬁ of uretet&l'peristalsia,

L IL ia believea that the nﬁrmal yoristaltic wwve
fff“commeneea hiﬁh 1n the ureter QT ﬁhe pelV1 (Engalm&nn

:“i1869, Eenfleld 1920) and e paeemaker h@a been poatulwt@d

5!:nin the upper ureter . (Bozler 1942) Dempster. (19)7)’

Tﬁvihowever, reports that Sir Ar%hur Koith searched in vain

© ror a noda similar to thmt in the heart. If the ureter

| 'q_la sllghtly traumati ed a contr&atlon r&ng deveiopm and,

?77fram ﬁhls ring, contraction waves pass in either direotlon
"fjwith equal faeility (Fenfiel& 1920) o o
mhe présgnt theory o£>my0genic conducfiqp‘ofﬁthé

';:;impqlse'was firsﬁisuggestad byﬂﬁﬁgelmanﬁ (1869):wh0,

'v_Jfailing'fo fin&rmotdr nerves, caneiudea that the eiciﬁation

-ffimpulse was conﬁuctea directly. from fibre to fibre agrous

. .protoplasmic bridgea. The evidence for a- protoplapmic

‘vsynglhium wa& sﬁrengthaned by the’ moncpha&ia charsctor

~{ﬁiyof $he aetion yotential and aonﬁuntian by the "all o

sincne" respcnse (Bozler 1947), anﬁ Agar (1948) - has alse

x»s‘drawn attention‘to the simmlar qualities of ureteric and

.4.\

Q““cﬂrdjac musele« .

Nerve plexuses encloainb the muucle layer‘were

'ff3 identif1ad by Satani (1919) and Henderson (1929) .suggested

Athat peristaltia failurc was ih pdrt duu to fatigue of

'ﬁthe nerve network pnderwood (1937) consmdered that




‘v‘emtrinsia ‘nexves. madifiaﬂ permﬁtalsls prob&hlg bJ

L

41iﬂhihi oxy rather ﬁh&” mator im@ulaes, but Bulbring ' ﬂ;;53§fiﬂ

}GgLin,aﬂd Svhofield (19 8) feun& thaL aevenerauive ssataon

‘ai the extrlnsia narves had no effeat an the peri baltme

r@ﬁﬂﬂﬂme. HﬂweVer, %hmae Werkera were &ble ta dboli;h

"f;the peﬁiﬁ%altia réflex hy the aypllaatian Gf lﬂcal

;andohthetie to the muacns membrangﬁ o hg r@moving ﬁhe :

| 'lmﬂeoua membranep- Purther auppaxt far an intrinsic

fﬂi:jreflax ara aanﬁnctmng neriatalsiﬁ ewmes from the work

;“”;'Qf Gannull (l961) on- fhéiid“

”(ihs found a senaary nerve

/“vfaading an ﬁhe muaasa.and a motor nerve innervating. the

7@ﬁgmuaqla aell L )~;';_Aj§ggﬁf %,%Qi;; '**?TF,{T“ L

7 As u&ual where théﬁbasié factw qre at varianeag
uhare aro confliating theerlea ta explamn the actlons af
5the ﬂrgan un&er discussion.- mhat the pelvis and ureter

A"”’Tanvey urine-"rcm Ehe kidnay ta the bla&éer ib praatiéallyé :

i‘l_qgthé nnly generally aeaapﬁed QbserVution in the literature.P'

) Tt rem&ins nndeﬁidsd whether the pelvim acts 28 a

; nump (Woadside 1944) is relaﬁ&vely inert (K41l 1957) or
‘ ‘pefhﬂps 15 drained . by milkinm aetien of tha ureter
f:-‘g(ﬁuaas 19@4»95) |

. Iﬁ *h$ uretar ﬁharﬂ are three §assihle mech&nasms
ai urmne %ranﬁgart - e

,;;fvf. Zﬁgmgﬁgg;ggﬁmﬁggéuﬁf*ﬁmristalﬁme Wave.

In tklsg urine &b coﬂveyea hy active muscle_.“g

,,,,,
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“*’ffj"lrelaxaﬁlOH from pelv1s te bladder (anelmann 18699

Andersan 1951)

2 ;JThe urebex a8 8. suction pqu

"”'“his iﬁ based on thc observation of Lucns (1904~ 5)
that a ﬁuctlon ghaae nornally followed a peristaltic
VWEVe.f This was suppoaed to milk the pelvis which
vias prevented from eollapsing by it& anatomical
structure., More refinad methods of pressure
recording (Kiil 1957) ﬁhrow conaiderable doubt on -

,:a suctian theory ae the anly negative prasaures
: Which have been recordcd by recent wuthoru have been e

‘}drtefﬂats aaused by teehnioal faults.

g, “The Lysstoid theory af tmnspor‘ﬁ

This wav based on Fuch's observatlons (1933)
';although he himself regarded the through peristaltie
C.I wave as the mmre norm&l mode of transpcrt. It wa.s
| gcstulated that the aiv151on of ﬁhe ureter 1nto
;1cystoias safeguarded tubular secretion by
';&%1ntaining a law pres&ure in the pelvzs, while'
~.g‘_higher pressureﬂ necessary t0- force urine into
‘f.ﬁhe bladder could be developed in %he lcwer ureter.,v"
. This eystomd theory was held by Begg (1946) to |

Afaxplain mcst satisfaatorily, radlographlc observatlons;,f}

« A combinad mechanism, incorparating the through

perlstaltic wave and ﬁha cystomd dxviqxnn ef ﬁhe ureter,



R

.Lkrecaived support frem the experiments of Gould nuiéh

E and Tinckler (1955) These workers considered that

i-_the actual method of canveying the urine was yrimarily'

‘.gdopendan% on mechanical factors, thh accompanying

l:';freflex modimicatlon of ureterio tone belng due o

'ifstlmulatlon of oryans in the bla&der or Fﬂfhaps th°a~f“

uuretar.vd ‘

The 1iterature on. the dynamics cf the upyer'ﬁ

‘5_;urinqry tract during the past 100 years is full of

‘ 5eontradictjons and ﬁhe relative impartanca and posalblj

ﬁfbomplimentary actiona Qf the pelvis anﬁ ureter have not?f;giﬁfkﬁ

. ,beop olearly estqbliQhed ) The proaenh situation would

B _%eem t“ be Qﬂmpﬁrable to ﬁhab of the- phyaiology of the o o

R gut at the end of the 19th aentury when Baylisa and '
«‘f'tstarling'wrcte "an no suhject in’ physiology ao wp meet WﬁiV

g wiﬁh so many dlborepancmes of fact and opinion“
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DETATLED STATEMEN? OF PROBLEN T0 BE INVESTIGATED
OETATLED SPATEMENT OF PROBLEM TO BB INVESTIGATED

It will be seen from the above review Qf the
.1iterature that the oentribution which the renal n@lviﬁ

¥x mﬂkes to the system of urine transport is not cle%r as

:pelvic pressure meaaurements made by different workera\

euggest funetlonally enposite rales for the pelvzu=

?‘Difiieulﬁles arise in eompwrinp and cvaluatin provioum
'redults as worker& have tended not to dcfine ohe
?“phfsiologmcdl aondlbien obtalning in’ the urlnary

traet during bheir experlments, or hwve 1mu1ated

" “varying rates of uring flow by the direct infusxou of

fluid inte ﬁhe ren&l pelvia.' 

| lt was the aim of thl“ study %0 determine if the
baaal pelvic pressure, whieh woas arbmtrarily deflneﬂ

s the pressure in the renal pelvis when - the rata of

'g urin@ flow wa.s 1ess than one ml per kidney per minute,

' vas modified by such physiologxcal faotors ag uriﬂe

flow rate and bladder pressure, and to as cervain what

further knnwledfe of pelvie pressure and functlon mlght

;fbe 1ea£nea from the produatzon of certain. phymlo~patholapical

.stateu. In~addiﬁmon? pelvic,prgsmurGS'were mgagurod.




and attempts were.m&de Le aarrelabe gelvis preasuraa

wmth pelvic mdvements anﬁ ﬁememmiﬂe if>there was an

intercsnneatiuf between palviajvres:urea anﬁ ﬁrea uresl‘

ln ﬁhe 50ne‘0£itran31tion, bétween fhe oelvis and

; ureter, mnﬂ in ﬁhe uret@r itself

The fellqwina plan)af} tudy WS adcpted far the

invaatig tion.»ﬁf;;ziﬁ}hf

vﬁ*Ta establiah basal.pelki';pxeﬁvurcs and ﬁetermina L
vif these pre&suras were madifled by urine flcw

5rate and blaﬁder pressu

essures would be

}y autetraﬁsylanting ﬁhe kidnﬁy, henaa

Eynﬁfi-;degriving the upper'ur “ary tract ei ita £

';g;°extriﬂaialnerva aupplg

iiif}”mc reaordithe chanmd;Ai\kpelv1e preasure egnsequent_i

:‘i‘mél}} Ureterla absﬁrucﬁiﬁn

| L » . 'b) Ure*{;e}’(}weﬂliﬂ anﬁﬁt 8}39513

\‘”ifxn adaitlon, gtuaiea?wara made to aorrelate pelvia

N f}‘@resaures with* : -
o a) ﬁireet infusian of fluiﬁ ints:; the pelvis
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i?elvic moVements observed on pyelosécpy

Pressures in fhe 4one of transi 10n between'

RS
¢

the pelvis and ureter

‘tUreteric pressures.




 MATERTALS AND: METHODS

‘1  The basic ex@erimenfalﬁpiépﬁfation Wésfmadé”by'
| efting a “permanent" nephrcatomy tube 1nto the dog
“kidney 50 that subsequently intra@elvie prussures

could be reccrded with eleetrgnie manometrlc equipment.

V{_'Thls prepar&tion W&u then used. bo determine the eff@cts

- of variou& factors and precedures on pelvic pressure&. )

‘ THT NAEOMTTRIG TUBE: The permanent nephroatomy

;7J:tubc (Plg I) was compoqed ‘of an inner polyteﬁrafluorethylene )

| (“i?eflon) tube, inside diameter 0.035 ins., wall thieknass

. 0 012 ins., enSheathed 4n a No 8 Gh Necnlax (Porges)

| f»tupe#ag omg in. length Twe cuffs of polyvinyl aleohol

‘1(Tva10n) sponge each 1 em. in 1ength were bonﬂed to the

B Neoylex with polyurethane (Tstwne 5?40%),\&0 that. the

. tube uoula be anchored to the renal parcnehyms and thc

iifmusale of the abdomlnal wall.»

GRNERAL AI\TIMAL Immmmm Healthy female

“3{éreyhounds Weighing betwaen 22 and 27 kilos: wera use& in Sy

?v,this investigatman 1hese dogs were kept in modern
_animal quarters on normal dieﬁs and withcut %pecial

frestrictlons of their aotlvities Operations were7”'“
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31;carrieﬁ eut under general anaesﬁhesma and prema&icatzon .
fwzth 0. 5 ng aﬁropina and ?5 mgm promazine hydroahloride
_(up&?ine) wa.s favoured. After 1ﬁduction of anaesthesis
'with intravenouﬁ thiopentnne sodium (Pentothal), “Fhe

animals were intubabed with endatracheal tubes anﬁ

Mnaesthe$1& maintalnaﬁ with nmtrous oxmde, oxygen and

eﬁh@r, administered from an Oxfcrd Vapourlser'“ The

f.cperations were carried out in fully equmpped theatre

"Awith aaeptiu teohnique. Tetraeycline 50 mg/kg body

Vweight VA B adminigtered in two doses per day for liva

:f*jlday after aperakiVe precedures.

'TBGHNIQUF'r@n'xﬁamﬁmrmc”wﬂm mnmdmx@nic'mugr~ The

. _abdom“ﬂ s opened bhrough & nidline incision” and. the

'7y‘gut wae packed asmde LG oxpose the kidneys lying behind
'.iho»peritoneum of the posterior abdonimal wall. The
lover left kidney Was freely mobile ‘and eaaily accesaible,

On- the right eide expcsure was poor anﬁ in a few dnimalm

it was neceasary to Ancise ‘the lateral parltoneal

_reflection to permit the Ganvex lateral border of the

 kidney to be rotated qnteriorly.

Ln.dogs 1 - 7 tubns compoaed of ﬂo.% ﬁeoylex
"withcut the Teflon inner tube were inserted by a standard
ngphrestomy teehnique (Badenoch 195%3), the mmall ineision
in the pelvis being repaired:




'1)5‘\

_wa& insertmd thraugh themr@ﬁai éerﬁex &b B polnﬁ
B fcppa 1te th@ hilum*> The ijnmt wa ‘o locate the
;iii,ﬁelvim at the fzrst.@unature ata ‘point opposite the -
:Sﬁéipalv1-ureteral outleﬁ 3@ th&t the nylan stilette waula »

‘;}V'Paab down the: uratera bhﬂﬁ eﬁsuring that the ©ip of
. ithe nevhrnstcmy tube’ vas correetlJ POﬁltl@ﬂ@d as

“pelvie: aiiatatien‘tfvilitaﬁea this procedure, a diuresis -

‘lwﬁlndueeﬁ wmﬁhfimﬁrﬁvanouhbﬁaline.-w If the polvis

;Was neu smtisf ‘tarilyflmea eﬁ the maﬂdla was5withdraWﬁ

~and ﬁhe waund?aampvessgd‘mmr 8 few minutes 0 obtain
iza@masﬁa“is;, Tha nmedl& uas Gham rawiaberteafat_anéﬁher

;sitea‘_When uriﬂs esaapeﬁ fram the needle the hﬁlﬂﬂ

Gﬁf;fstiletie was a&vani&ﬁ inho #h& vreﬁar and’ the needle -

f?fw;thérawnﬁ Th@ deythuat wbieh the pelvis waq Qntereﬁ

"“’gwas natea¢w The Teflan ﬁuba waa than cut te the

Q@ppreyrﬁahe length ana th@ manmmetrie ﬁuhe insertea over -
o gulée 3tile%te unb11 ﬁhe uip ﬂf the tube 1 ay: in the

*Ql ranal ﬂOlViS, the 1valan Sﬁﬁnﬁﬂ ‘being forced into the

?}iffpavenahvma (Pag.

o e, nenhrastamy tube waﬂ thea drawn ﬁhrcu&h & long
ri*'sbliqua trwck in ﬁhe abdamdnal wall %o a puncture wound

1
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.3§i“5fhﬁ 5kinfb§ér"th@‘1éwerlriﬁs;j¥”

A naedle uf the same inaernal ﬁiameter as the

“»;* Teflon tube: was insertwd iﬂto the Neaplex ‘bube ta
;lf'ﬂabut on, the Teflon and a plaJtic cap sealed the tuhe.

In dogs 21 45 aﬁd 46 ﬁwo nephrostomy tubes

-}were implanted in the same kidney

",- Tn No.;S, the Teflon 1nﬂer tube vas 2 cms longex

:mO d&@t the t19 01 the ﬁuhe lay 1n the pelvi-ureteral

iregian anﬂ a meeond m&nometric tube wag 1naerLed into

“,5§ﬁlater removed so thdt tha Neoplex tube was alse

:f;mvailable fer moasuring nressurea in the renal galviu.

‘,’f..:;, e

PR?SSURT HEQORDING APRARATUS’ ‘ The manometric

;gequinmﬁnt useﬁ conszsted af induotance pressure

”*“;trungducers earrier amplmfierﬁs and a multil-channel

‘reoordlng camera e @he inductance transdueer had &

Q:';total range of o =-1,000 mi, ng.,and an accuracy within

-ﬂtho frequency ranﬁe of %%-J':”he freqnency response of
:the pres ure heaﬁ is 12 cycies per second, vhich is

“adaquabe for recording both pelvia and ureteric phasic""

- - . . o s . . ,.

‘ﬁ Manometrlc equxpment Frovided by New'Dleatronia Products,‘ :
s ; _ : e 360, Kennington Road,

London 5,8.11.




‘;}gyrange of 5 em fom 50 Hmh16; rQ

ﬁﬁ?éaa‘ The velume dimﬁlaﬁemant For total éaflpatzon

haq an eutput on, ﬁhe fuia wve% uwe range cf volt

am@ e escillater 1s ampliﬁude stabilised ?resuures.\ﬁg,

were reﬁar&ed on Kne 40.mm Hgn ranpa,"J ach reenrdinb'
wa.s m%lmhrabed Jiﬁh a s@va bmsglina ané ;0 mm,ﬁg.ﬁ

Huln“ a saline aolumn equxvnlentax The light S@Gt .on .
. bha multiwchannal reaardlng camera were adjuated to a‘:

“he reacrding camera

ooulﬁ b@ adausted fér Variaua aper speeds anﬂ 5 .,

‘5 Q ver senonﬂ wab found to‘h 'the most satisfactory s@ee&

: ualthaugh occasianally tracingafware recorded dt 8 m@.

\wper seaand ’uoganduint' als wer@ markad wibh a time

"algnallaigng the upper:mdrrin mf the photogra@hia prerﬁ

The apparatus waSraterilised wmth aleehollc

ahleﬁhexidine (Hibitane} aalutian, and for recording h -

o W&b filled with 3terilemphyaielagieal salzne,_-;?«

mq:nm;j}'"w‘-mocz IDURE mfz mconmm WLVIG ZPBI}bSURE

In‘thﬁ early pﬁrt of th@ aeriea the dogs Ptggd in a
Pavlav tand (Pig 3) butﬁiﬁiwas @ubsequently feuné
preferabla t@ have the anlmal reaumhent in a metal

treugh (Pig 4)

' ﬂha eays aﬁd nephrostemy tubes were earefnl]y

' ale@ned with alcoholic ehlorhex1dine solution. uterile

e

:df the dia hr&gm 13 G 0009 m ; whe cﬂyrmer ampltfler;“

S



PIG. 3

DOG IN

PAVLOV STAND DURING PRESSURE RECORDING
EXPERIMENT.

A1



AUTa-TRANSPLANT ~ CINTRCL

]

FIG. 4 DOG LYING IN TROUGH DURING PRESSURE RECORDING
EXPERIMENT.
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~ polytheve tubinn waq cannuctoé fe the mancmetermﬁu
FLlushed wilth s:al:tne e ’amluae z»_:z,:L:l:- bul‘.'hlea, "ff’«if%?*. -
caﬂnectéd to the manbmetfiE,tmbeg ii‘}.:ma:Iia.ea.r;(c:s‘:fne:’t::rf’i'e'~
heads were adjusted to kidney 1evel and the: nolytbene
;tube seoured with zine nxide sbrapping o 1imit

1 novemonbs oauslng arbefaebs on the prcﬁuur@ trocegr
Respiratory waves were recorded by a piece of accord;&nfff?

bubing éﬁret&héd'rgunﬁ the @Qgs' éﬁéstﬁ'and pulwe’waves  ~4

with. an electrooardmogranh.:J The animal wav oathnherised 3jJ

with a No.12- Ch, Malecot self retaining cathetor und
the inbrapelviq presgsure aﬂa urine f£low rqte wern
reeordad.. Diur981s was then indueed and Lhe presmvrea
in the. rpnal pelvim recandad at B minute interval

Urmne wﬁs allowed 1o drain freplg from the catheﬁer wﬂd

*~ﬁhe volume aolleeted aL th@ end of eacb 5 mmnuto peﬂlcd

nﬁteaﬁ Max;mal.ﬁmuremig vias rgachedlat-appraxlmately
4% minutes and pressure records were generally taken
to 60 minutes mo that a total of-ﬁU:BO'mihutéﬁ;df.f

pressure traéings were récﬂn@eqﬁduringwéabh‘aiuréais,'

: Osmotie diureals was produced by in£u51ng by )
A'veln bOO m1 of a solution eonposed of 200 ml 10 . ;”§\ .
‘mannitol and 300 ml 0. 9% Na\@l., ovér a period of 20 /
- minutes followed by 500, ml..of e solution eompoa@& of e
200 nl 10% nannitol and 300 ml 2% Na061., over a furﬁher 'kl
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J"»QO minutes. ‘Wéter diﬁreéié was prgduced by feeding
' the dn* a litre of tepiﬁiwatar“by gastric tube 15

. minutes before pfessuregiwereurécoraed.

In & group af experiments, ingtead -of measuring*f‘
' ?urine volume durin 6aur661 » a polyvhene tube was |
”gﬂtthreaded through the catheter 1nto “the' blwdﬂer. , ﬂhim

»ﬁwag connec%ed to a manomatric hcad ana bladder pressures

‘ f;¥fecorded. After maxmmal diurasiﬂ in both groupu, the

,{f;eifect of either filling or emptying the bladder cn

ihiy.pelvic pressires was also recorded and in a iew

 an1mﬂls bladdey preaeure was raised by appljlnﬁ manual

 ipresmu£e to the abaomen durin& diureais.

N
o THE AU£01RANSI?LAN1‘LD KIDNEY PREPARATION:  The |
‘Kuochnique of autotmnsplantinb the kidney (Dempster 195'4)
 wa used to doprive the- upper urlnaxry tract af extringio
inhervation. ln thio group of preparatlons, wlth the
’*ﬁexceptions of Nas» 40 42 ‘and 43, eithor the right or
4f19f3 kidney was uransplanted S0 uhe iliac vessels on
utho SOME. ar mhe appcsite Biﬁa of the pelvis. The renal.

ortery Vs anastomosed end to end to the internal llise

-f;;artery if this vessel was consmdered to have an afdequate

"5*1umen, 0T end to s:de 10, the external illac 1f the intornal =

iliae aryery was,smallﬁr The renal vein was anastamomed



7¢;%imp1ﬂnted in: ﬁhc hladder by the doublo flap %ocaniquap

f“{ieare being taken ta avaid eangtricting the ureter 10

”fend to- ‘end to the eommongiliac vein.»'The ureter wau_|'

“Qfﬁlumen. A manometric tube ma 1m@1anted in the renal

1t;jpelvis before ﬁhe kidney w&& tranv@lantea,3<

In.dogs 10 17, 22 and 23, the oppaslbe kidney |

#fﬁiwaa also 1ntubated with a nephrastomy tuba

”ho eontralateral kldnaJ was removed at the tlme '

Hflief the autotransplantatlon uneratlon in dog 6 27:,

:QQQZS, 29 and Eo,i'ln dogs 353 37, )8 39 and 44 the opposite f‘;ffﬁ
:f.kidney was ramoved 7 days hefore ﬁhe auﬁotransnlantation  A-{ ,
*whfeyerﬁtlan. “Tn dogu 31 32, 5),s34 40 and 42, the ;;u?fzﬁﬁﬂzﬁx

'iﬂeppoglte kidney wasg remcved 7 days aLter ﬁhe

-autotransplantation.
In dogq 40, 4 anﬁ 435 the 1eft kidney nnd urete

jwere qompletelv mobilised tc the ureternuveaical junction,'wf

Y;the renal vesaels bezng divided and ﬁhe enﬁs anastamOGed.i\?f2fﬁ»

In No 43,_seven weeks after the origlnal operation

‘r,.ﬁhe contrel and the autotransplanted ureters wera

transeoLea at the uretero»vesical junctlon and re imnlantedpi'f;
hgﬁ;in the bladder and in No.22 ﬁhe control ureﬁer was’i:f |
)fﬁ'al o tranoeeted anﬁ implanted An ﬁhe bladder. o

Whe standard prooedure icr reoording inbrapolvic

"‘presuures was, used. in ﬁhe autotransplbnted Pr@p&r&tl@ﬁm.: i

oo f' - ;“12



- 43 -
I - - : :
' URBTLRIG OBBTRUCTION: : Simultaneoua pelvic
,;and ureterio pressures were recorded durxng acute | -
J'obptruction in sevan preparations. These recerdu Were
A§made in five inqtances, (dogs mo 6 T, 11 15 aﬂd 20)
:  be1ore dafinitive operatinns, and in two (dogﬁ No.14
”ﬁond 2;) au ﬁermlnal expcriments, by the following -
,' procedure"' After the animal WS dnaes sthetised, a.
 afd1ureais was induced by infusmng 500 nl. of 0 9% a. Cl;?
Jw"finte a voin. The %bdamen was ﬁhen apeneﬂ hy a mmd»llnel

“'inciqion,lsnd pelvic preswures reaorded,, The urater

“'lwa“ then Lransected at the mid*poinﬁ of the F91V1°

‘ fﬁportion A No 3 nalytheno tubc (1nterna1 dlameter ‘
.1'1 5 mm ) filled with saline and ccnnected to.a second
‘manometric hea&, wa.s inserted 1nto ﬁhe proximal cnd of

;the ureber and secured wiﬁh thread. Prcssuros were

B “’recorded from the renal palvia and ureter until no

‘;qurther change was obaerved 4n eiﬁher pressure trace.,".a a
o by o : L
| URBTERO. GOLIG ANASTAMDSIS : Through'a lcwer
abdoﬁenal midwline 1ncis¢an =2 Goffey ureter0maclia
:anastamoais was made in eight dcgg. Both ureters were
,transplanted in dag Vo 5 and in dogs No. 1, 3, 7 11,
'14, 15 and 20, a singla ureter was tr&nsplantea. Pe1V1c

:_nnresauros were' reeorded at lou urine flow rates and during -
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{1?;the atandard diureﬂis but beaauﬁe of faecal

wgﬁcoataminablon 1t was not possible te recard urine -,}\"“

ﬂov.accnrately R - i_":‘.,:.".";i?js:"" | T

. DeseandiHG‘pyeIOfram were made &b known QelVidf'Wﬂ'
:i?prosaureﬁ to ascertain the ﬁegrea of dilatqtlon |
?iiﬁoeeurring ia the upper urinary tr&ct.f ﬁIher the:

‘C'u@nimal wam saerifiaed urine u@s auplratad from the o

y;ffnephrostomy tube andfreplaced with an equal volume of
<. 50 w/v mrium Bulphate (Raybar C:ceam) in g;elatina.

f5g;mne upper urinarv traet was th@n removed~irom the

‘ffanimal and Xurayed

ADDIJ.‘EOI\TAI: “‘UTDT_DS* L
'Lﬂg,a) Intrapelvic preasure responsa to diroct L
In dogs 21 35, 45 and 46 the PelViB N

%ffpelvic infusion{

”cfwa -1nfused wmﬁh urine o1 aallne at a8 constant rate by fiﬁ?jffwr

‘ﬂ5§ m9&np ofﬁa Palme\ slawminjeetion apparaﬁus-J Pelvic

;,5pres ures were recarded throu h one manometric tube and

éfg;the salution was infuseﬁ t rough a seconﬂ tube. ?TThQiLF'J"'J'“

"c fpreqsure in. tne 1njeotnon line vas algo. reeerded. o

’hfﬁ) Synchronous pelvzo pressure and radlogranhio i

sstudiéé'*~ These Were obtaincd in twe anaesthetised dogsgt’*

| In bhe first (No 45) pyelogr&mb were made at varying

-:rates af infusion of 22a sadium dlatrizoaﬁe (ﬂypaqye) in s

1




:;ﬂaiinm. In ﬁh» aeeanﬁ (No‘ 6) pelvio and uppor
;uv@termc movementq m&re $tudied with the: Knray inage

-  intmnwlfier.“ Gantraqt wns abtalneﬁ with intwavenous

” 97qnd 1n£usea Hypaque,,f aneraﬁlography vas canbinmd _

.wlth manomvtria records durmng the infusimn Of 45”

1wﬂyﬂaque 1nta thegléft pelvis at ) 4 ml, per minute. _

L c) Pressures in galvis and Eelvi»ureteral
u.fﬁé In dog!ﬁS;:the ﬁip Of the Teflon %ube wa«

1?ﬁp031t10ned in the pelvmmureteral region af a salitary
kmdney, an& the tip of a aecanﬁ manomaﬁrio tube

recordea irom the pelvis.p‘ iresaurea were reeur&ed

f Lrom. bobh ﬁubem during thc mtandard d&uremis and durianl

'1nfu61on emperiments.;g;ﬁi“ﬁjlﬁ.

| )E dj Pressurns in pelvis anﬂ ureter*f Prosmur@s
5wera m@asured from the palvia by the mancmetrie "
~nnephr0$tomy ﬁubegbwnd frnm the uretar bv m@an& of
7vdrieus mndifmcatiens of a T—cr L-ﬁuhe.. An&esﬁheai&,

E?:cxposuve af the kidnays and the insertion of ﬁhe

,ff:nephroqtomy tube, were carried aut by tha previously

fjffdaacrlbed methads.f The uretar mar then QXy0$eﬁ by

:Q]lncising the neviteneum along itv 1ateral margxn,,.A '

Ai-nylan s*iletta was pqssed thraugh the nevhrosﬁomy tube,;

f};?dawn the ureter tm ﬁhe szhe seleeted for the insertion'fi' 5

:ef the manommtric tubeaj whe ureterlc wall waa then



e

73_410nb, internal dlameter EY & nm¢ was implantea thfough

“n;;‘llmb eould thus be introdupcﬁ 1nto tha dlsual ureter |

L.fffand the’ T ﬁube then mOVQd dibtally

" f ﬂ11L suturea to thain a water*ldht fit raund the side

*:ftunnel and ﬁhe flank musoles ﬁe a nunﬁture wound on the
. kin, wus pqshed evar uhe s¢éearm, avoxdlng dﬂéuldtlﬂn o

“ﬁff@r roiﬁb¢0n of ﬁhe T %ubo* The Neoplmx tube: wmm

hwlﬂciﬁeﬁ on- Uhc miy oi Lhe s»llette.

”“a 0.5 cm 1ongitud1na1 incmsﬂon 1n ﬁhe ureterQ- The
flonger llmb of the ureterio avm wa inﬂerted through

” thm‘ina: yion 1nwo the prowima] uvetar* The'@horter

_avwr ﬁhe langer arm of the T Lube with ;mO imtawrupted

'ffarm. A o8 Naoplex tube takan through & retromerltcneal

- 46 =

In dogs No. 5, 4 and 23, a Tefloﬁ iy tibe 1k om.

lhe incisnon in ﬁha uretar was th@n repdzred

fﬁ;@nchered 1n ﬁh@ flanh muscﬁas b a'gu£A of Ivalmu sponge

In dag No.9 a puncbure mound was made in the

y?fiuretermc Wall ana ﬁhe n&lmn stiletbe P& 39@ thraugh it

j‘?RQThB shart limb of an L ghapea Teflen tuba was intrednaeﬁ
'iov@z bhe sbilette into thc urebou and fhe Lllette

| flwlthdrawn.-A

A

Tn dcg WQ.lO by a mimllar mechnxque a 1 5 c.m.

f'jstalﬂle S8 @teel tubc,inte?nal diameter 1 2 . was
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Ainaerted mntc bhe ureter ﬁVérthe nylon tiieﬁté; A
. 1dearm was “then inserﬁed inte the puncturo wound in
' the u*etez nnd serewea 1nto a' 1de hole in the bube

in the ureter b0 iorm a 0l nuﬁa4 )

In doge No.} 13, 14, 18 ond 19, similar T tubes,
1n whiah the surfdae haa been Geatea with a thln ;11m

:of Teflan, were 1nserted ln the ureter.. A modifleatlonfth

. _il‘l Uh‘ich 'bhe ure“berie ‘Qa;p{, i‘.’é‘iﬂ Of LT seetion WA 1nderted TR

‘Ezn.ﬂog 15

The standard procedure Waﬁ usad to recor& nelvic -

‘;fand uretoric nfes&uresa Qf"
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SOURGES OF BRROR® -

Bryrors arisiny from_the animalé‘uﬁe&:

The female grayhound WA oanamdered to bo the
<medt suitable &o available for gbtudy as the kidneya

© are large and relatively free from canine nephriti

| U4(Dempmter and Daniel 1956) . ﬁnimals were exaludad

from ﬁhe series if prewcpermtiVQ bloed uraa axceeded |
125 mgm % or if ah operdtien there W8 mare than minimal :F»

scarring of the kidney

o 'Errors arising fram the m&nemetrie tubast

Ae the initial method of insarbing the. manomaﬁric
4‘bube raquired a small inoialon 4in the renal palv1

Jﬁhis was replaced with the madifxea weldlnger Leohnique

"“j.With thlm methcd there vas na damdge to th@ palvis, and

it de ennsidered that the brauma to the renal arenchyma;fﬂ
_fwas relatmvely insignifieant. AS the spaces 1n the |
.«Ivalon sponge are inflltrated by collagen fibreb

h (Struﬁhars 1960) a living bond . thus anchored the -

L nephroaﬁomy tube Minlm&l crusting ogourred. wheré the

-tube emerged at the skin wmund and aa the 1ight wei&ht




| Urine Was not routimelv oultured hut iny in the

~49- o F

;¢naedle and . plastme cap dld not drag on the skin, ;"
r-mo st doga seemed unaware: of their inert appendagetand
the cnly protection requiréﬁ W&o a stoekinette coat
(Tig. 5) @ccasionally, however9 for no apparent

reaaon, a dog uoula biﬁathrough mm manometric tubes¢ ‘

_hydroueﬁhrotic group did obvmous infectlen develoy.,
\In this group, infeotian occurred rarely after osmotic
dlur931s, frequently after exaretlan and descending
gyelography, and inevitably if. the cap come off the .

manonetrie tube permitting the escape of urinev On

‘”bench teqbing, the manometric tube was shown not to
:7damp phamic pr@ssure waves. In the dog the tube was
ccnaidared to function ﬂatisfaotorily if pressure on

the dog' s abdomen was 1mmedl&tely reflected ina slight |
k_increase in intrapelvic yressure, and if flush;ng the
tube wiﬁh a few droPs of saline produced an increase 1h )
~-jpelvic pressure with phasic waves, followed by a return‘

. o the original pelvic pressure

Tempﬂrdry unsaﬁiaf ctary funotion of the m%nomeﬁric

?~_ftube chaqignallJ ooourred and wias probably cauqad by

i*ﬂhe tlﬂ of bho tube furmﬁng a flap valve with the pelvic |
;Qmucowa. ; Permunent failure was caused by ﬁhe tube'

o retracting into the renal parenchyma or becaming blocked
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.f'wifhlcalqareaué'depdé@tgv_‘

| 80 that the preaaure reaords could be correatly .
-intergr@ted eertain extrinsie causes of pelvmc ‘ |
prebsura.wayeg had ta:bg idenbifieﬁ.‘ Phese waves -

were dus to:

a)-ﬁeﬂpiratioﬁ;xykumall fluctudtaons were frequently

"Qbaorved in the pelvie preasure trace. ﬁhe$e fluotuatmcns‘_ 

j”wero synchronous with the respiratory nvole, tho wave

‘p@aks coineiding wmth maximal insniration (pig-‘6) rvmhaﬂ-z;, .
o amnlitude of the wave varmed with th@ depth of . ' -

respixaaion, and reapirabory Wwaves wexre - Mth marked at

| _hinh nrine flaw ratea

b) Pulse. Rapid oscillations, ceineiding with the
"pulae and mc&t obvioub durinp diugmsi% (Fig 7) Were

also noteﬁ in the preasura trace,

c) Humcular vaements. Irregular waves, due to musole

movemenbs made some préasure records dirfioult to ‘a,“
iuterpret.’q Attempts to 1dcnt1fy bhese waves h* a tﬁﬁéf
4n the perirenal space w&re only temporarily suceessful
l'(ﬂig. 8), ag the perlrenal tubas becama encaoed in -
/throus ‘cissuev By recer&ing pres ﬁures when the

- greyhound was recumbent in a padded metal trough, |

1rregu1ar voluntary and involuntary mQVements ware_;f

reduced to a mmnimum.’. Simultaneous records from boﬁh
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PIG. 9 EXCRETION PYELOGRAIl ILLUSTRf>TING NORIAL

APPEARANCE OP RENAI, PELVES IN EIGHT AND
LEPT(AUTOTRI\NSPLANTED) KIDNEYS.



-polvca ﬁlbﬂ £a emliba Qé “eaaanitian of %hesv
,e nnmaua @resaur@ Uaveﬁ, RN

It w&m Shcwn by ewcra&mmn uregraphy (Pi& éf

e ubmb nhﬁ auhlina Qi thm upnnv urﬁnary %r&@ﬁ wat not

5‘f563%uavu@d by thﬁ m@nnmmbrxc Lubbav and af%er ﬂﬂarlﬂxge

&hﬂ anim&l it w&u omnﬁ rmcd th&t bha manaan?ie

'lpnbe ay im “tho aurrecb pautbtmn,
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RESULDS -

T e PRES :mtm*' o 2 *ﬂfii&;{imm:w RIDNEY -

CDAE A,u “It{}fmURD IN. fmz; m:m:n I*.L,m Humerous basol
. pelvie pmamure mae.fmmmmi,s wore made in each dog
'"a,.nd mm resnltrﬂ iu 20 ﬁ%s m*c X‘GPQ?"&QQ in Tabkle I. |

__I_’*:i.‘ho‘ wemmm mnge vvm' Oml(‘} min- H{“ with an average

C pwswm ai‘ | alightly- 1&3&3*3 wmn b mm Hge - The booal |

et

‘V'f}l’@ of low mzmlmﬁude.;.

. ;..zmm.,mm 1‘{}{3{31‘& (}e :iw} ZL(}) vioLg ;{‘r‘tmr&ll@' fyeo i‘;‘mrﬂ

gﬁmma ccni.mmiun WaveE: huL iﬁ? thoge did occour u?:te_,r

{.fff""Ier\rIc PRI UR Azr"n uﬁm’n mmr "c:zm . Qemotie c.:mwesis,

) ‘praducea a g;z'aaﬁer &nd mam prada.cmblu inevoass in

”'*“jurine :Clew ra*ke thmn xater ﬁiumms» au& with o fﬁﬂf

c:t,ptions w&a uﬂeﬂ 'thmugham Lhe &tuc’iy. | With

:I.mmmmg urim flnv' m t,@s mm baaml pmaﬁum mr*

‘" ‘mc;dl:ﬁ‘:i.ml by an :Lnammm :ln "blfm ﬁmndium o 1*1inimum

‘73"_133:'0&&11% in L}m pelvif;t, .nml plwfm m*mmure WBVes
R c’ievnlmvﬁ and temmﬁ o mcroa 6 ‘An enpl 1ude with
| .'Aixxc‘r@m}mg ur:l.na Llow. Phoré agmamd o be 0o LA

- i-’.cmm uank ,L:LQW :m to a:b whic,h umm con wam’bwn cmx;mluxaa

- ‘,;‘dvvm 0131::&,, In g:r:mm 1*@9{)3‘:’1:1:'1{; Lhu px:xamie Waves wero

e cﬁmﬂ,mz‘t slmm au& rb‘;bhm (1‘:&5,,* ZL.L) while dnothors
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FIG 11 ILLUGTRATKoe REGULAR rilAolG CONTRACTION iVA\Ko IN
RIGHT (R) PELVIS LURING DIURESIS
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$ ’&Pﬂﬂf¢ﬂt Bpatial or ﬁemporal pamém.i Beaausa o£:7""’

'“i:jﬁhim irxe&nl&rmﬁyy ‘the mmwixum qnﬁ uinimum phiv¢c

*Lpreaaures were doﬁermined From a 20 seeand reaarﬁing

“r;made at eﬂch iiva minutu peri@@a wneaa praanurum

\TiWQfﬁ @1°ﬁt9ﬂ ueainhu the ?Qiume uf urine ﬁccretwd

%&uving the previaus £ive minuha 1nbmrval mnd ER" de f”i%”mf

:;’ifuund thab ﬁhe inereape in urmne leW'wq& aﬁyaet!y-

> ¢ffre£1@at@a im ﬂn inaraa 16 in im%ranekvzc hras urﬁ
‘”5if(“ihﬁ 1248 & G) &lth&u h the @1 ﬁwanﬁuﬂp wag nat

Kstriﬁuly linear XS sxmilar prxaﬁuro rm&pamaa ocau rad ?”;3***7

2¢u raﬂoauaﬁ &iure ¢s 4n np save ﬂay and=in he Qﬁhar
:":dapn ﬂn thw &Q“iaw‘ mha hiﬁhmmh rtmnainu nalvic

','px<5nuxwgfaﬁ& zha T Wimnm QP&V&ﬁ pwamauvua raanwdqﬂ

¢ i§im% naah animal ﬁurimg élmrwmia'uﬂnu bhn hlﬁd&m{'vﬁs

:  ;Qdﬁbw raported in T&bla

ﬂ VTG ﬂR}?}SSURB mm mwwf 510 r\_.s PRESSURT “Pogal

7in%ranelvic gresauxa waa uninfluwnce& oy changaqvin.igk;sf?v“5

}Eintraveﬂieal prﬁsqure, Wheﬂ pnmvie r@souran and
 {§1&&&3$ presnurea‘wero raaﬁrﬁed ﬁurinm ﬁiﬂf&ﬁiﬁ :
’1 (r1a 15 A & B) tho sbanainb levia greasurca and tae
| ;amplmbﬁﬁ@“ of tha phaaia aaatr&ctman xavnm at’ Qwéh .
fffive minuta perina wore nueh gronier than thome reoardad;

«‘?fjwhan the blad@er ey mainoaaned in an. emyuy &hﬁﬁﬂ b?
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48 LEFT RENAL PELVIS *
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e aathohmr drainaga._
: 1& was also faund thab the ﬂOlViO prmssureﬁ n
?Qreeexﬁqd during dlureaiﬁ coula be increaaed if the

' ;;nreamvxm An the- bl@dder was rﬁiﬁﬁﬁ by infuaiug

&{$}m&llﬂ0 xnho thc blnddor (h¢¢¢ 14) and that od

“ﬁf;eampaeublo rine ilow ra%em dur ng diureqis qlucraalonw
f J;iu bladﬁer presﬁure xmra airectly reflected by ahangem
iﬁfjin intrnpalvic prewﬂures (ﬂi : 15) ’ At theseo high

pmlviq preamures the arteridl pulmc wuvo praduced

_L‘:daflectionm af a’ few mm“Hg in ﬁhe praamurﬁ racura
- -".f}c(m@, 3.0) . |

,F&mptying the bladder by nathater Qver & poriad

7ﬁ ita;few minutes rvaultad 1n a fall in the atunding
"“?grcs;uro in the renal palvis, mnﬂ the P sie
fcantraetion monplaxea deeraa“ad in ampliﬁuﬁe (Dia 17)
~Ib uq& ﬂemon&trdted that the falﬁ in pelvie yrasmurea
‘var nob due ke a 1eaaen1ﬂg o£ the urina flou rate
JLVrefilen the hlaaﬂar t@ itn ariginnl pr@mmurb rmatare&
*Finorawoolv1u §faasures tm bha previous 10vols (Fig 18)
.L;ThQuG ahanbea in pelvic Qremmuro vero also- domanstratnd;-
""auriag waber aiureﬂlm (Pig. 19) Tha muaific&uimn c£ |
‘“ffipelvie presauro respense ﬁaseciﬁteﬁ with changoa in
j4’--:;,':,‘bl$:’=«3.€.ils?:,'f pressure during diuresis, waa recordad in
Ryrcpanted Gmpmrimentm in: ﬁh@ aam@ dog and inf%he cﬁhor

"fdugm in bhe series.. 'Tha hi?h@ﬂﬁ gtanding ﬁraavures and;'”
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SUmm.Hgf- SQmins.
LRR
LRP 0
BIO
Resp. ¢
ECG.
'"TnnimTnrn
SOmm.Hg bStnins. Ui |
60 r
LAP.
Bladder
LAP 0
BLO Resp.
ECG.
I
60 mm Hg 60 mins. o]
ul:
601 - LRR
Bladder
L
Bi.O Resp. —
ECG
Pij. I Liui;- FLOW R-TL., ALTERALIOLJ ir:

I T -L IRL.WUH-; ARE L'IKECTLY REPLECTL2]J BY
- : . I. = .T.] LLVIC LIL.3SLRE.
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S50mm Hg 5 mins.
-1ISOmm.Ng
r 0 Bladder
Rep
im
Smm Hg 35 mins.
S0 mm fig
0 Bladder
Resp.
ECO
50mm Hg A5 mins.
50i- m SGimBg
RO—
LO 0 Bladder
Resp.
T;. 16 ilL.:r: ,/.VE PRCDUCES A GREATER DEFLECTION IE

i ICLVIC TRACE DURING DIURESIS.



Sodn << B Mdd Blom<E 22 o
MM«NMHM%MEEsﬁ,f.ms@mmﬂsOMiMm%AéwmwmAmAAAmXMm

S e

Of

oy © naL

2.5 ON



(i OF

GU
4

- s

E3°



No U 18 6 62

RGIT RENAL, PRIMS
BLADDIR © - -

URINE/S MN PERI(D

[ LITRE H,0 AT -15 MINS

30 A
Minutes

FIG. 19 PELVIC PH2CGUREG RELATEE TC URIRE PLCW RATE AlJL
BLADT'ER I'REUSI'RE DURING WATER DIUREUIS.
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'f;“qhinﬂm intr&palvia preasuraﬂ fer eaeh animal

(“lmouﬂurad during alnraﬂiw whmm ﬁh@ bl@ﬁdor e

’f*djntaudmﬁ wlbh urina ara wegarbaa im Wablc I

CIL PRV ERiSSURDﬁ IN Tﬁm AUTQ”RANmPLANﬁDﬁ KlﬂﬁiY

| fﬁhc site to vhich the kidney vam tmnaxglmmam

”"ﬁha prceedura aith thﬂ can%r&lmterhl Lls:ic?u:n:—z;3,‘j and tha

| aanmlicationm whiah ocuurrea, nrv recardad mn Tablﬂ

| ﬂII. Only oight cf the 2} pr@nmratisﬂn wew&

f;éavail ble £or valvie presﬂure mtudics, anﬁ tha basol
jpelvia ur@s uraa and the maximum pelvia prasdurna

f;f rﬁéb?déd durmng diuresis are rnpartaﬂ in Tahle ITI

"ﬁgmhgea ﬂrepsr&tion& (Foa 17, 22 and 43) hﬁu ba&ul

:f-pelvic proasurea within the range for a narmal lianny

- ;immaai&telj,afber tha Lranaplant opmrabion9 Qnﬁ the:

f?ffbameﬁ pwoswura traao (Li&, 0) wam 1ndiwbinguiwhahle

"'fram thdt cf & normal kiﬁneya . In theqe pregaraulonm
‘Qy'thare wsr no. graas evidence oi a luuaticn ci the

- " :urimry trac:ﬁ cm axcretion pyalogmphy (l“i{), @)

‘f“d In four animals (ﬂou,.ags 31, ;3 and 34), Lhe
‘ﬁflbpral pclvic nreaqura wam mamimmlly alevated auring tha
;ltflrat weak nfter thc autatranqplant oPerauion, anﬂ the

L bavP1 prnauure tr&ce at ﬁhiﬁ tima mhewad regulmr
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e

o cunbr&ution aﬁmglexes (Pig. ”1) uhxle bhe diurabma “
| ftwaea cauta&ngd darge irxehulur con%raction wmvoqﬁ H£
.&iiDareenagn( pyeleiruphj (bi@‘EE) dem@n&tr&ucﬂ & g mwmly

}alista& pclviu and upyer uretara, wha wb txucuiun wan
‘fuamparayy.as serlal yroasura &tuaieﬁ at eompmr&bl&

. urina flau rates ( ig 23) - ahowed a graaual fmll in

v gvivma preadurem and’ aleo’ a. rmﬁurn of the pelvie FXOQburC

reapenae tn increamea bladdar preﬁmure. Wlbhin iour

'"{{weoka the b@ﬁﬂl ‘pelvie presmuros in Now.. £3,%51 uﬂﬁ J3

.13ﬂ&a f&llen ta wiﬁhin the normal rmn Turther ﬁrcaﬁure

'? tuaimb wera nat obtainpd in No*»;4 ﬁﬁ thie an¢mal dcveloyed

‘Ynfan Lntahsuaseeption, aﬁﬂ nelvie preaﬁureﬂ wera no#

nimaarurod in No a4 duriub ﬁhlw period s the nephroatom; el

@»ftube vam net funa ianing satlsfantorlly.A

._:..

. Thcra wam no &ppmrent diffsrenca between the |
'pros ura rogy@nme in the autohransplanbed nalvag and the-w"" -

”nﬂrmul ren&l pelviq ﬁﬁ diuraalm (Pig. 24. A & B) Ag ﬁhé’.

'1furin0 1law rata inmreaﬁaﬁ the stanain@ pnlvma aresqurc

ﬁﬂﬂ the - amulituda of the phaaic WAVES mlua increaned
\»Higher pclvic prossures aceurred \hnn ﬁhn bludder uar '

f'nermltﬁed ta fill with urinﬁ oz when 1t as dgsﬁcnde& ;;g

S with ﬁ@liae‘3

o;il;y; ono of thée animalo’ (No. 31), which had shown
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No.A12

50 mm.Hg o
L DAYS
[ — BLADDER
}.
0
-
e T T N~ o~~~ URINE FLOW
10 DAYS [ M ml / min.
BLADDER
17 DAYS
W\__,,./\/ URINE FLOW
11 ml./ min.
r/\/\/‘\/\/\/—\/\‘
32 DAYS L e~ URINE FLOW
11 ml./ min.
39 DAYS
o~ — e N~ — URINE FLOW
- 11 ml./ min.
i ¥
- 60 SECONDS »|

FPIG. 23 TEMPORARY NATURE OF INCREASE OF PXLVIC PRESSURE
AFTER KIDNEY TRANSPLANT,




No.44 18/6/62
40r AUTO. RENAL PELVIS

BLADDER ® ®

URINE/SMIN. PERIOD.
IW."\W

AUTO. KIDNEY
MM. Hg

'O00i-

MINUTES

iiLVIC iP.EGoURK 1?1 THK APTOTRANGPLANTED KIDNEY
RELATED TC URINE ?LOV.! RATE AM) BLADDER
I REECURE DURING CGMCTIG DIURESIS.
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50 MM Hg.
O MIN IGMN
AUTO.
RESP
20MIN. ISMIN.
50 MM Hg
4SMIN. 50 MIN.
55 MIN. 60 MIN

FIG. 24B  RECORDINGS OP THE PELVIC PRESSURES IN THE
AUTOIRANSPLANTED KIDNEY.



:fgevi&encc of a tempnra y abatructiﬂn ta urine drainage
“;:fr@m ﬁhe upper urinary trucmh wasn obscrved Qver an : o
Iffi@xuenaed perisd Paur wamhﬂ after Lidney uranqylanhublcn  i3f"

‘  tho hvsal pelvzo prﬁauure xub 4 mm H an& a dearenﬁmng

' pgclcufqm (Pi{ b) shawad nn dzlababimn Qf bhe u§ner -
'ilurinurr trao». At 19, woaksg hotever, “the ham&l pr oauure
Qﬂwaq madarutuly'alavateﬁ (snl? mm?Hy.}-ana ﬁhc ﬂascending
Anlayelo gram shawaa dilataunnn of Lhe pelvis and uroter
_(Piga 06) At “2 weeha tna bur&l pres%uro W 19*31

.hg. ana the mwximum preasure during‘watmr diuresia U
5} y2lcYs] )7w72 mm*ﬁg at a urine flaw ratﬂ af mls per minutaﬁa'
%hf“h@ blaod uraa at thia timo was 28 mgm . A% autop
':’cha unper urlnary traaﬁ cgutqimvd 46 mlq of urina dﬂa a
o ¥§in halo stana,is was prcsenh ak tho uretera~vasieal
"#?junctian.j ' | |

To obtain furﬁher in?armatxon abcut the aauma of .

'fthe incraase in intrapelvic preasnre after renal 8

;fiﬁauﬁotrammplant ureteraﬁves¢ca1 anai§§%ésie waa periormed ;
RE /
ﬂ'.;in tuo oLharwlee normal ureters in doge Ho. 2 and 4;._;,;

'Ja;&fbwr ﬁhiﬁ proaedure the maximun inoreaﬁe in bumal

 .;inbrane1vic reasura wan 12 mm.gp in 30.22 and 9 mm.Hg. ' ;fL?“

;:: in 4)- The nrater of: the autatransplanted kianey in E
-.;dub Nﬁ 43 xhich had nat been severed fram ‘the bladder |

L aﬁ the ﬁimc of traa&nl&nb, vag alao rewimnlanued into







PIG. 26 PPGCPTIDING PYKL.OGIIA::. DOG 31, dIONG HYDROIIPHIHOSIS,
BASAL i'ELVIC rRPSSURi: --12 mmHg



-sEe

.thp D1Qﬁaer and K maximum increase of baﬁal
'fintrggnlv io - prnssurp oi “'mm.ng. was recorded. in"
'tham@ proparatd th %ho nxerﬂboon urogr&nd dnawcd ua

G?JQG&QG ef uppar urmnary traen dilabahxcn,

fho- reagons Lor ﬁha ;11 prmpor%xon of m@tlsfactarygf“

renal tr&nsplant yrapqrabiona are of 1noia¢ntal lntarcat‘

Arterial uhrombosim wam the majar toehnioﬂl

faamplicabxan and aeaeunuaﬂ for ﬂlMGdb halg Qf tth:?4

 fallures. { lntussus ‘ep 1mn of tha bowel acmurrad in
| iffmvg animn]s en tha.seeond te the mernuh,day af tar- »
'.‘ aperaminn* The symptamm ef 1ntu9su%ﬁ§nption vnxm oftcn f:““
| minimal -and eona%mbed onl; of an aacanimnml amall vomit

,Thm Qﬁnditjen wag racogﬂlnad anﬂ suave&afullw raduveﬁ hy

'_GnnraLian cn two oeea 1ﬂn& b reeurrad in one dmg and.

. pletbure of intisousye

- yoquired xggecﬁmano ;rWhat agoenrad o be vlanuioal

4

Bﬂuiﬂn w B @thhlﬁed by hOnAJO
colla, vam1t1n5 anc f e paﬂsagb cf bioud anﬁ mueuﬁ per
:1rectum, but at lugaratemy the QnLy abnormalmty vasa .
xqpasﬁl@ large “bowel. Unrorﬁunntoly the dog died unaar |
- the anqesﬁheticg: Gaatric dilabdtian, renal artary
spaﬂm, qnd ranal vazn thrnmbowias dacuunted for the
raﬁainmnﬁ f&llursa. Perih¢iar ubsaea develapmd as o
late aamplicaﬁlan in To. 33 and the 0mnerimcnﬁ wam ﬂ: ‘

xftaxminﬁued
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5ﬁj§iii.q”;:r
Cia) ‘Acue URETERIO OBSTﬁbﬂmluﬁ'- The genoral

aﬁtern sf the preﬁaurv ohanfmﬁvrecurdé&*from7thd'

'ff 1ower ond ef the ureter and the renal PGIVlB in. ih&

. acuﬁely cbstructod upper urinary troct, wae thm rawe |

E ‘!in seven e perxmenta, nlthaugh the rate and &euree of

nresﬂuro chan ten varied, Uiﬁh obstruction, the '

- ureterie umniracbman complaxes immeaiately 1ncrensea

jlﬁ amplzbudc until hh@ wgvg peaks axceeded a PLOBJUKC
of 50 mmﬁn&. (Pig 27) The obanding proseurc in tho
cﬁﬁer whieh wan of ﬁhé ordar ‘of zero to & few mm.Hg.,
nuddenly iuereaaed and thereafter continued to elimb
.graaually, and ap %hia happanad there vas an inverse

_i fall in the height¢9£ ﬂhg;urgteric wavegﬁ.

o At iirst the @ressure in ﬁhe ren&l nelvis
-rem&ined lcwar than the ureteria atanding ﬂreﬁsurog‘
. buh 8, the abatruation aontinnea ﬁha valvie presaure

;falao incroaaed until B cnmmun nressure and wave form

'ﬂqfxa& r@cardad from tha urater anﬁ the pelvis° AL this

“v“ ata ayc] there wap a cﬁntinusus oolumﬁ of fluiﬁ in thc ,

'urabar &nﬁ pelvia,if*

" p) -UHETERG-GOLIG"AﬁA5T3m081ﬁ~ ‘The Ooffey technique
Lof ureteromeolia anastamaai& w&m carried aut in eight

- Abgs whidh.@adﬁprqvmonmly had nephrostomy tubes
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_implunted in tna aarresmﬁnﬁin& Liéneys. En all
"inatﬁwacs a ae raﬁ ﬁf ﬁubaav&e ab@ﬁrmatian.kﬁ urxne
ﬁr&lmxge vﬁﬁ @r@dﬁﬁe&n Thﬁ inbrﬁ@alvla ?fﬁ&&hf&&
‘@ﬂe wied an@ naak aftar dﬁ&stamosiﬁ uﬁ 1aw mxine “1ow
raton (ramting preamura) gn& &h@ mnximum praﬁﬁurv
»3uraaﬁr@in@ awring éiareaiw ara repawted in T&h&ﬂ V«)?Xﬁ
 v@ﬁ £Qunﬁ thak asmabia aiureazr nre&uaaﬁ £ ﬁuxﬁhar _a
}\inumw& 20 in tha @1?9&&3 raiaeﬁ sbanainb ?elvia preﬂnﬁras 
and in the am@libﬁ&e ﬁf thﬂ whasic aa&%w&at&aﬂ woves
(Pig, 28 A & 3) ﬁy&lﬁ&y¢ghy ﬁnmmnmtxaaeﬁ 2 Qﬂaﬁinuaus |
acolunn ol fluiﬁ 1n bhe uﬁper urinary tr&at but the
aaxrae of di&mtatian eaulﬁ nat ba aarrml@tsd with the

prgﬁaur@ r@gﬁréa& mx@m the renai @elvmwg<

Pg@ﬂ&ﬁhrasis aaenxvaa 1n iive d@g& (ﬂmﬁ, Oy Ts 1y
14 anﬁ 15) aitar manameﬁry or ﬁyelwgrdnhyg and the

-axpariment& waxc ﬁermiﬂate&. Fhe ramainmng ﬁagﬁ (wmq,

.- 1, % and 20) wer& mtuﬁi&& for 14 we@ka. | Tt wae found.

x thata ag the durgﬁian‘ef the partiﬁl ohsﬁmuctian |
progressoed, thﬁr@ we 2 gradmal f&ll in r@atinp p&lvza
| :ﬁﬁmﬁﬁﬂrﬂm &ﬁﬁ in\tha namimal raasanﬁa ta aiuruais,
(Tig.29). Ultimaﬁaly ﬁna reﬁtinﬁ ﬁrassure lay within
;ihﬁ kasal ranﬁe of tho narmal §elvis$ an& “the re&panﬁa
’ "0£ the akaaﬁing y@lvie yraaﬁurg tm diureaia anﬁ the .

" amgli uﬁe of tha emntz&aﬁ;gn aamglmyeﬁ wew& m&vkaﬁly
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FIG. 28A HIGH RESTING PEIVIC PRESSURE AFTIR URETERO-COLIC
ANASTAMOSIS TURTHER INCRBASED BY OSHOTIC DIURESIS.
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fliAingmired, Tablv IV. “he *adiegraph o£ aacﬁ 1njocted

.”“ au&tmmavtam qpﬁoimen mﬁwea =3 1arked utwnomiﬂ & *he

3 uﬁeuuxmwaelie anaﬁﬁamusim anﬁ‘a”vafying mmaunﬁ‘cfj

abrophy of th@ ecnaﬂ gﬂr&n@hyﬁ&a (ﬁig. 0}

W M}R‘}Efﬂmﬁm} STUDIRS
a) PaEV¢e proupura reanaﬂwe ta dixecu in¢ugman- Au
"luhexo zure Bwo ﬂubas in aha vom@l pelvmey ﬁnn lhurﬁpclvic
; pma auxo could be: xeamxdea thvauﬁhaut the iniu&lun. It
oL ﬁ@unﬁ that wiﬁhin & faw qecmnﬂm of . evon an OVLremaly
rapvé Anfusion, intr&wvlvia proassures returnoﬁ to. .
f wreinfuaion levels (Pig 51). » The type of inrusatn upeag“
nrine, malinng o ijaqne nalino ﬁzd na% af ﬁct ﬁne ‘
.  yamvic nraﬂuarm reayensc to infu51ana : The Gﬂrﬂulﬁn Qf
infusion mppaaraﬁ 6 be impartant (Pig, )2), rag with
'Fthn sano infusion rate at the Bame 1nitiul pelvic anﬁ
'fblaéder presoures, a sh&rt aerim@ Gf infusion rgsulted
\in a Hliﬁhﬁ rige ;n intraﬂervia Qraaauro vhere-» 3 mare
: pralamweﬁ infuaimng vhile causing v ﬁinilnr inare L6 in‘
,'tne s&mnamng nalvic nresaaro aldo gave rise ta a serxes
‘ﬂ_wg ghasiv auntr m&mon wavwad - There vas 1itblw awuar&nﬁ |
‘*qy@nxﬁMiivo pelvie pressure ranpnnae o differen& ratow;t
. ?ﬁmf inFumlon, (Big. 33) mrn T and Tr. 2. If hovever,

: *fﬁhe pulvi& was infuseﬁ at a fixed rate durin? an ﬂﬁmO*icz\ ”




PIG. 30 RADIOGRAPH OF INJECTED POST-MORTEM SPECIMEN
SHOWING STENOSIS AT THE URETERO-COLIC ANASTAMOSIS
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X r RAY-——-T END INJ.

| Nod5 24/7/62
ai Y
NEE o
o) 20 125
-o .
STARTT INJ. 7ZML/MIN.
-50.MM.Hg
o 20 0
BL- » e Cere e et e P . V.
START} INU. 12ML./ MIN. X f RAY
‘ SURREY
—50. MM.H L
3 o
Lo START 4 INJ. 4ML/MIN
OMMHg. - L
-5{0.MM.Hg. L
Lo
I START INJ. 4ML./MIN.
0
PTG, 3%

Tr. Nol I

140 SEC.

s
LA

Th.No.2.

60 SEC.

 LEFT.

RIGHT.

—FEND INJ.

DIRECT INPUuION OF IEFT RENAL PELVIS AT 7 ml/ﬂlH (Tr, 1)

AND 12 mi/MIN (

RESPECTIVELY,
o

STANDARD DIURESIS PRODUCES 8 mm.Hg. INCREASE.

Tr.2) RAISE PRESSURE 8 AND 10 mm.Hg.

INTUSTON AT 4 ml/MIN (Tr.3) AT BEGIN’ITiNG
STANDARD DIURESIS PRODUCES 4 mm.Hg. TNCREASE IN

PRESSURE WHEREAS THE SAMI RATE AT THE MID POINT.OT:.




N

ﬂlurcemm 'ﬁhe inc:xrm, e :in @alvic p:a'r.}sbur(‘ pmducmd

! ‘by t}m imi’minn o vem mmh 1@% ‘f. ‘the low urim |
ﬂo m’c&s maurring c‘arly in ﬁwmam (Tﬁ‘i{f- 33, Tr.3)
them &1*1. the higher uz'im zf,‘lmss; 1:—3,th in a:mmsim (?lL iﬁ» 33 .

'iﬁgwr¢ 4)

) Ff‘Wic- 1?2:‘0%3612?:‘@ ::zm '*’)f viv mvammm- g Ii‘n {'1'0 13 "

v wmuim im mivie «;:L 0 o '*ﬂhﬁiﬁﬁ_ 'ms« m‘tmi :’m ﬁua

5‘;-‘_3‘:;:51}37(‘1?3 grans nede at tlm i;iii‘i‘**rént mlvic pmcmurm: =
Ang uw *Lhe Lmava ini’u*:xinn mmvximmma (Pig. 74). ‘Uﬂdﬂl‘ :
: ~:i"--~_.--ﬁf'»c: X mmy im& Q :tntenm fia:r* ﬂg{:m»um'coml m\rwlon‘m
*;'g;stwma uimilg,w lhsm cmxbrﬁm tlxadium was lmin mmmtm -
i-a{ hy hcr Liricine;;' o:r: wlmn :l.‘ia v :m hm.m :S.mmm thr{mgh the
l:ij"-"ff';’.;:\_}iaﬁmmd myizms wmy ‘ctzhe . Inizwi@n of Hjﬁdfjmf‘ was usoed
-.;f'?;fh.:r t:ux*c)vida f.ha m--tma :a.z:"sr efmt m‘h mr the eixmmd Lagmphie
".t-~'j'-"~.'q;si:udin madn dwimr diurmin. tx‘mmaimé{ o f-m:mation nf

- ﬁ-!""ﬁﬁ‘ulsn mmf l‘m remrdfa fﬁileﬁ tﬁ m*mal amg mayked

T 'Liu:a:r: hazz in t:hn ni.‘?’(‘ pr hmm of %he immmnﬂi i:f}lvis )
"'”.‘:_;f;m cﬁfﬁemm ua;w ;‘:;,lr,‘e; won i’lm; raten, and hlndﬁar

.."j;;)vn::s wegs

‘Liho ;L‘Qllmsizw imw ‘;73“&‘3%&1‘: krm c}f ;}&‘31?‘1(" cww,m, \yiaks

AP ‘fm(‘: ,Lm:a:a t}m cimmdwgmﬂh, o h@. :a,m?msea contrast

w.;maasum mtromed i‘rm the .s,n mz*enal polv:i& £illing in
cnmimzity tho @mrareml n*«mlmuretaml .\s@.{rzmmt und an

. thin fmment changed i‘mm ' canical to a glmbular shape, )‘
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FIG 34 PYHLOGRAMS MALE IN DOG 45 DURING THE INFUSION
EXPERIMENTS ILIUSTRATED IN FIG. 33.  LESS
CONIRAST OBTAINED DURING DIURESIS BUT NOD
SIGNIFICANT ALTERATION IN PELVIC CONIOUR



:_éﬁégﬁ:brietlﬁn acaurre& ﬁparauin@ thz' nbra éﬁﬁ
“f‘axﬁrarenal w@rta of tha pmlvia@_.Fh@5 yalowuraxeral
"ﬁﬁhalua mf amntrarﬁ mudinm ﬁhan ba@ﬁma apindla @huﬁad |
| nd yaswaé ﬂswn tha urebmr¢ 1nd axmultnﬁﬂnualﬁ aantr&at-
N &ﬁﬁiﬁ@ Lrom the” i trereﬂaﬂ @uxviﬁ aﬁarta& o rﬁfurm the
| :' ,,géé;:%mremq,l‘_.mm:l..awum“bexg; e;faggment | ‘.‘Lhim ﬁcaquenam of
mﬁV%manﬁs éaﬁiﬂ;hnﬁ’ﬁw eb;félated vilth, Lhe preg kb STl

| mw@ﬁureu from ﬁhe inhrvren&l ﬂalvisu: “»

@) ?rasmuréé in'thQ‘nelﬁiéﬁ§étérﬁ 5%anﬂ’t the preanure"i
 dracos from Lhe 1&£t ﬁﬂphfmﬁmsmy tnbo in deg R Gn low
‘urJna flaw rmtan fa&tuﬂad pnfaﬁv w&v&a mf tho Yﬁrm
mg&avmgted miﬁh urmter o eoﬂurgctiun ?Qmplamws (T&g 55) .
"A eutopoy. tho tip cf ﬁhe lhft nephrostnmy tuhe e
‘fwnnﬁ to lie 1n ﬁhn sxﬁmmrouml palvin Where@r ﬁﬂu tip‘

"'Gf thv-rsght %uha jﬂy in %he inuraraﬂal 9@1“1@

in ﬂﬂ.))q rhe tmp oi t%ﬁ fwvv tube waa @9H;%¢oned
‘iwn Bhe nmiviwuwﬁterui xm&Jan ax %ha u@lipdry nxgnh
4 ‘L:%,une;y az.s;u:i i:ha 1::1) r,}.if “i;}m memw ‘*s;uh::z ;i,n “»}w ’nt)l‘\; 1,

| '.'(-i?m‘;-.?ﬁ)

The tr&ae ir&m the po¢v;waﬂeteraL rag:om n% Jﬁw |
'wurmne flew ra&ag was at timcpxmimmlar ta the pulvzc
--traae Plg@ ji A? vherea& at mthef nariﬁds aumin amal“
fla egﬂtrae 1onm $¢milar bu uveherac wuvea u@xo @rosantl

Fig. 378, . As tha ilaw of wrine, mnarwa Qa,ﬂuﬁiﬁ&;
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FIG. 35 "URETERIC" WAVES RECORDED FROM ILEIT MANOMETRIC
TUBE IN EXTRARENAL PELVIS.




PIG. 36 TRACING C¥F PYDLOGRAL INDICATING POSITIONS
OF TIPS CF MANOKLTRIC TUBES IN PELVIS (1)
AND PELVI-URETERAL (P.U.) ZONE.
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- PR ) tynﬂ3o£_vave Lo
~j:;diuresia, the ureta,ﬁ-; et ave disappeared and

'.1the pelvic and nalvinurateral{.prasaura oom@le?ea .
nfbecmmc ddentlcal. mi§,;”7¢ﬂ

: Infmqu@n exnuriments
- also 9havad a similar chand§f§£om "uraharic“ 6

- Mpelvie" waves (Eig.Ss) - ah Low infusinn raten )

. Mureteric" waves were reanr&ad irum the palviwuretoral
A‘_tuba, wharcaa at higher flow rates ﬁha ccntractinn |
'meplexem wore mgxa charactewietia of “thosa @eaurringi

in the pelvis.

PRLVIC AND URRIBRIC m "zssmm:& - None of the implonted
uroﬁarie tubes remained uauisfwatorJ and diuret;c
propsure stuﬂieﬁ were ohtaiued in only four of the ten
proparations. The pamition_ai Ehg uretaxi&-tubo, the
numher’of'diuraﬁic ptudies and thé*éause of failuré of

function aftﬁhe tub@-ara,rﬁebrdaa.in Table V.

" Recordings frem the funetmoning T-tubes during
'diuresis, chowed that the ureteral contraction viave
eamnlew mi#ht vary in detail (Nig 39) &here VBB,
hewevor, a gros averall @&ttarn duxing diureaia»  At |
baoal pelvie mreasurea and in the early gnrt oi the

. siandard oamutic diureﬂia, the a“tzanding pressure in i;he.
furetar van low and ureteric wave of medium amplitude
ocourred at regular intervals, (Fig.40 A). As‘flow
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FIG. 42  ILLUSTRATES SATISFACTORY POSITION OF
URETERIC T-TUBE



PIG. 43 T-TUBE ROTATED CAUSING HYDRONEPHROSIS.



GﬂJ&&F@OUﬂ aupamit. Goamang tha at&inleﬂm aﬁvcl wiﬁh
“Tﬁb pgmved & 1air1y auulnlaatgwy mathad mf maiﬂbainin§
Qat@nay but in %we prapav&tions, mum lﬁ anu 19, nhe ‘
L fube blooked afior pyel@wraphy.b Iﬂfﬁﬁtﬂen of the’ sLin

‘trauk ﬁecurre& in ona inst&nae {En“ 4) after the ﬁop

-hvd blhten the manomatrma huhea¢ An apparantly

| &atiﬁi&atary paalt%an o1’ meay {Eig;:4°) Was no- guar&nﬂae
"ﬁh&t the tube uaul& n@L lx&&y hneamn‘anglau (E&g@ 4J)’_
and oM degrec G& angulqbi@n u?iim&tely caaurﬁea in

. a11 the xunataeming tubeag Af

| In Nﬁsi 14 18 anﬁ 13, &h uubaequent eX§1erauian
o @@at«markam axaminatAQn, tk@ uretera rem&mn&d moblle
&n the ?atwomp@ritmneai tﬂﬁhuﬁ but {he: Begment of
ureter encompassing the T—iube vas thiukened mnd fibrased.‘
InFNQaQ ﬁhere‘waS”éﬁnSiﬁErablﬁ fierSiﬁ ofl baﬁh the

uret@r aﬁa the retro«neritane&l tis@uaﬁ,,

Tha éebaila of: tha above, exgarimant aﬁéigivgﬁ'in

ﬁhﬁ seaﬁiana ?rotqaela t& LX@G?lMﬂnﬁ&a ['




 DISOUSSION

ihm ahova atuﬁiaﬁ wi33 bo imaumseﬁ an tﬁe ﬂume

 }¢rder aﬂ tha& ueea for the Qreaauﬁgtion of bhe re&u mef

| ,.II L PT}?JVIG I)I’T?SSEJ‘ T‘I '“‘5333 TIOMI& {s I* IRDTPY
| ﬂﬁ@iﬂﬂf (194&) e Anﬁia bod. tha meod for e

: 7meaauﬁinﬁ urine flaw ryteﬁ ﬂurin 'ganﬂanﬁ ﬂn Lha ﬁ@pur’A“'“

ur&narg ﬁr%atg and in n&nq thaxo ie evideucm txﬂ& 11a

' jﬁamq ?ﬂd&fiuu@lu; dinxoa*q ng Qﬂﬁﬁﬂﬁc éistﬂntzaﬁ o3

""Lhﬁ renﬁl “wlv&s (ﬁovlnxben ﬂ& heeaer lﬁ;ﬁ) ‘ Q: -

‘3l_th0wm xaananw mu ﬁeumca imgm*tauﬂ to cnrrulabe"f

aoasurammntﬁ Qi yulvia propoure with L?inb flow rntmw

";waiﬁ thn atudy nf the hy&raavn&nics ef the remaﬁ yalvm&,

ﬁa pravida a h&dﬂliﬂﬂ iar mubaaquent roﬁsur

nmnmvﬂameuta ib w&g aaaxdaﬁ Lha& pnlvie pruabtrua

N weaoxdmd whan the urinﬂ ilew ruha vas 1oau ﬁhav one: ml

'&;vcr Liﬁneyg var minuteh woa]ﬁ be barml PGlViQ ﬁf@ﬁ”u”ﬁ*ﬂ

NTn xukur a? taiﬂ chclco ﬁ¢ ba ueline wam ‘the £i naﬁmg

“fFihat uﬁlaan a dog hﬁd reaanﬂly takon a drink of wntar'“

uhe urlne £IQW'ra%e v e mhun thiﬁ leval, ama i%
xs algn ¢avaiﬂaxed bh&u aﬁl?nrb¢an azrer& weulu be
‘o

”dAgR;xiﬁ&ﬁL‘Wlﬁh ﬁﬁﬂliﬁﬁ vaiumwa oL ‘urinab: %iﬁrﬁmﬂg-m

\”Lﬂuovay' be uou iﬂmu uh&m £low rato ds highey than



'f'i:%m ﬁwmg*e flw ealm*am imrl iwm o 94 hc:n;ar m:*ine;
_aalmmtfm 4R ﬁhﬁ &Q{s Tn ;m*z*cﬁziee a.-{: m*;mad a

Lmi‘m%cxry mgmlifm oy hﬂml | "’*l‘v:ia m*nﬁ:s}.wmza wrvm

W“m‘i 00 L@ 3"3&? y m%‘ﬂ{{ .«.J.'e:mi ;;c;-s;*a to e,g. iﬁw zﬁmd}f{ﬁ

”Tlm 23&53&12. }:}:@:*mmm mwma m‘m m:lxméi m %.3. sy ;,m'i:

af:smz m*fsimi ws:fwa :mﬁ m ﬁlss,mws of mmhmﬁr :m»céramim

PBIVIC TRUS g m.: mm R mz‘f;:-} *zﬂ*u:}mm.sm
.&,3 m* hs:wa sacm :f:mms Hhe mvimf:s e:ﬁ“ ther 11* '*mmr

i»hel“ﬁ he Wst: 33@%1 :Lem qtudim m }taramuma .,m tha .r’f::%ﬂ&l

m«.w'i e} mm 43} nam ::yi‘ ’z&txuisa hma hlm upine i‘ltm rate -

been my;s Lam &J.ealiy %wig‘ﬂ i’xvaviaws mem*sg (‘ il
ﬂ-‘igﬁ‘“{) wmm uhﬁ}" :hta.sm awmm &:ci zalwr he :w %.c* uff: :::mm
wﬁmm}mm, }mw :z.tﬁ‘uwa f‘m i‘i %’hwea“&ly lﬁ‘i-{? 'u}m 13@1‘9*4,@ |
: 1.',,;}‘_:1:** a 1*’;1:33*:;1 mjmtmn mzmm s ’E,m“& iix im mi. ‘Las:mm azhmvn
--\’PA'f}'}\ﬂ'ﬁ "Lh;iss -hm}mi:mcz z:@m*c;axm&ﬁs in -*-u'}.‘ti he aamﬁ tizmr'

“ o iiux*a:gim - (}ﬁmﬂf:} d Lt,zmam was- mmd ,?.n iﬁ:z.:i iv'ﬁda;y .

) w ﬁh{amn 'ﬁh@ wic‘{em ;mmi‘bm mnm Q.z. urme :i.lcaw a

‘ ': wm:, 3. ?;i‘#‘h -snm ey t;}mi .w e iwnﬁi tha b e urine o
:i:"mw m mmamé Mn:z ‘i:ugma.}, mlvic., pmﬁmm was
Lmz:)c:i.ﬁ iea hg mz ;i.xmrmmf} nﬁ:a,mimr };:sr;lvic gmmmm e:sézcl" '
-,«'b; hlm awelmmem m‘* 3;1;@&:'&@ QQ;L‘L}: am@n WEVEH . En
“ gmmml hi{ﬁl&ﬂi} “@ézlvm @@&ﬁfeﬁrmﬁ wm afsa;m,..m God with

: }mmmm ur:mv :i‘lcaw mbea bu'z‘; it qvau m fi‘mm@ posuible -V\




,_}i;c: ef:am:calato oh ,_m in ,_ml:vw *mmumumth chmlf;c

V»_;.I:in umm :L‘low ramm b uimil 3 ;i.no:veza.m :m. mm‘i

~.-7-f*“35w'1.'=3:1,e "ﬁ mL!l'E% :I.n %;hc» dos uhe iam. acze@ zmn :c'eem(ma

'_.b;y Mwalw amd nbh.em (" QSE) Aza pal*v:u, .i.nﬁw,m:an

'_"Lec:lm*g;m ir do{, ::snd xfwu (I{ 3, '1.9‘37) hwcz imﬂ.iw Lcad -
g '?Lﬁmﬁ pmmmm in L‘.lw 'f'@mj m?vlr :vtmw lzm 1011 am‘i i oY
V jths) pcmm 1 ﬁzcul.vz‘tmr{a :3,::; am:h; 1)ab'1.e 05‘ *31 m.llw |

'cas*mm@ a.lucwat::z cmm i,hca'e'c; i’ s.-: t:.vcmf“ ‘mwm 4.;13;

that fx:m Bop athe:::‘ L‘n A 3:§mz:§4’! ’imlum :;z.i’i’ucsm ghe

5 of ‘bi’rc: mml ‘.M‘“«‘ﬁ- in during dmwmﬁ

o T’.& uvm 91«,,1 stm, mm m,mma FRESE ,sm.

?"d.~‘f3'ig-‘;;g.zfc3 : mda in “bhe doi_,.; Durin '(3ium&:£ﬁ, }mmvcaxn it Vies

"._l,':-‘tm t:erl in wx amml n mm‘ix mf* tec;hmm?l mmonm %;he
“"'f":'-':._l::lm’i(iﬁ‘ T wm not oathetcmima mm tm mml mlvu

}pra covrer werﬁ sig)nii*iaan olv hi{jmr 'than w}wn»-,_{;bht;.

N f'f}:‘na.@agmr hmi baon aomimmmlj amined l*u:s:‘ Lhc:fr smdiee, |
”:‘*Quera. ﬁhurei‘ere m&c ma.r'i ‘iﬁmm cmmimoﬁ h}mt an iwcxemiu&i

' f-‘_fvczmc:':;l 133."&“’3&?11:{'(3 during, :.;iurz:e.,,ia czimm:e namrmw ox

.{-gmm.s«.i‘*%czmily indnaea m.m.a.,bea :.n hig}mr f:%nﬁmﬂin amvic
f'ix'mﬂs-ur@a am’l 1&:"{),03? ecm'izmetion 90*‘1@3,9“653 b‘hv n xmm e

""‘fﬁ’?‘:.oum ab emmmmblza ma{:af" :m tiiumsia x;ﬂmn *s&m blm:h:ier o




- 70 =

m "éiéz};ié*ﬁy Zs“u WELE alm mmﬁi zm emp"hjim Ghi L l':i"_‘ )
‘;wafbiadﬂ@w by eqxhatar aauﬁ@a a fall dn mhu y@lvi& |

g:rr’emzzz:'@ . - This p‘tzenmnmmm :m m vezz*iama wm:. th@

f’nﬁﬂ&@g& dafivmd from viork- ma d@gm by &ua&w (190&) %ha%

" . Lhes ;}mafsum in the renal pe.mfs i;,s isgﬁlai.aa b;y bh@

; ‘*m@ vor we«m chaﬁp;m% 4n blézﬁc{ow proEsure. A poss:x.ble o

malmm“* om for the immﬁma gmlvi@ preasmzmm Wil hm

"“*"fimmmmﬁ in the seoti on on “bhe autotranSPlaﬂted kldney

Alﬁhoﬁ?h the ronal §@3¢¢a prea»uras rvwﬂ?tmé in
- mj& muﬁy wm:'e mm:z,mzméi in L}.m unipam:aihrg c‘ia@;
| @ezviaﬁ sha yaivze ﬂﬂ@ﬁﬁur@ﬁ r&cowaaa ab eaﬁan uﬁiz
iflaw ﬁ&tem in mgng by u@éﬁﬂar and eﬁh@r& (1@5?)
‘ uwgwbea ’tshata nmmums z:a fmmh an 1115;31 z:m mmm
| waiah have baeen rapﬂxbaa abava lﬁ uhe &aag may énvalaﬁ
| }5‘4 '&Iw muli:wmwllary }mm&n 3:@1?1& unﬁw g,m msrmﬁe

*1aanaj i@ﬁﬁ.

'.ﬁlm {zzi‘;mcm Q ma%mnm aiumsifs {Ln& mmf‘ec‘i

hmaaw nrmasm'em cuz pﬁl‘ﬂ?‘iﬂ 3;}1*{3:3{31:1?‘03 ebwczweaﬂ in thia;

a;i,miy w{rmm a }?Qm’}lbl{} mcmhzmiﬁm mx‘ “the pm&mmml
o of the dllatation of tho upper m‘iﬂﬂw G305 obovved

L ,s.r:a a h:i.{_h pm'eanm{ a Lo 0 i}mgg&mmwﬁ in tho imrmz .i?czmam,,

| ja,.%,z (8 {39 ) 'f'"i, }ma @,ammuy ‘beeh emwiﬁemﬁ that .

e K Lhim ‘"phyammgiml“ dils:f. Mticm xms a%ue: '{:0 & "lmia‘mmrﬂ.

'...ji,z:z,mmy” m 'Lhe wroter (Van ié’%anan anﬁ szkin:s lE).gQ) 0?'



....'711_.

. ﬂ.ltn.m:wwalyg that Lt wao c:mwecl by di:maci, nrmmuro R
of uhm uteruu afuiﬂsi the ureuers at the pelvia bydm,
‘mhe dbmanﬂ? af ureheric dmlatgtian in the pregﬂdnt
qmaaruped (Lnngmrt 199 4) &P uaalnmt a puraiy hermaﬂal

mgehwnlam? buﬁ on tho oﬁhaw hanug %alrd (19““) nag

. pemn»aa oub “that o gureiy machanlﬁal o glqn“*iou i
"unlikelj a8 1arge ovarian cysub aro ausoeilu@deith |
o EQGﬁQ& ﬁ@grae GT éilannﬁmoﬂn;lﬂ ccanb mbmarvauiamd

-Tvn Uhm uwinary traﬂh in pye€uanej are o ”mnhcraﬁ% ;n

'*Lh@;ligﬁt ol fhe above findiu&a.\mnﬁyhu_éog*= ﬁmlydprmaH
tind ﬂalwurié oaour fyom. ﬁﬁﬁ ﬂeénndfﬁrim dtQ& af'prcgnancvff:
(J oﬂsun 136“) and' tua Q%d@ﬂV&LiﬁnG oL &mul& nueeh '

| nﬂ “iﬂaklaf (1955) h&vq mhewn tbau biwd&ay nrmﬁuUf
';ﬁb the sovenﬁh manﬁh cf pr gﬁ&nﬁy iu tha uroch ;mxalax
'-Uam 40 cmm 0 D vater Oﬂﬂﬂdvﬁﬂ uiﬁh 15 cme 1n the ﬁuoino

’_ naui ﬁon, R Bladﬁer ﬁreaquros er nﬂrmal cantvolb waro

‘ emq ﬂnd F cmn roanocbavoly The Iiaure Qf 40 cma

1JW@%¢f ia cﬁno¢dprubly highor Lnan the bladdor pres:nr&a

'ffrecarded hy hurnhg and §@hﬂﬂnh0rg (1960) in cagen of

"blaaﬂor Qutlet obstructlnnwi hiil (1997) &Dmva ovl@enae

ifof 3nernn$0a nresaur& in the renna polvie ﬁurin& Lhe-
:ffl~Lh month 0£ grognnﬂayg hﬁh thns& %QlV' prauuuroﬂ
'waro roaorﬁeﬂ wnan th@ hlaaﬁew @rveﬂuao wiag onﬁv a lmw

. 373.32 n:{I,‘ R ".:




- T2 -

“‘}mm is Lhus some vi& inee thal *biw a3 mm Licm |

' -fm iﬁm Lzzmer wrdng x*y 'iaz aoh. :Ln grean‘:mm? i::s pvawcaa _
b,_,r o }“férodym mio mrwelsﬁmimm m it would thereflore be '.
J m‘.:z'-}:r"*m'sin %o aetwmim the mmz sure 4n tho m»ml

p uc-lv.i A {3 i:h.ta- preguant :«f:‘é*m&l@ vien he Intwaves Tool
lwmr‘mwe WS amim indned at the lovel found when uh.ﬁ «

psmma, wag In L}w ama{, g\ﬁs&‘twm

~
e ]

W&mf" C PRES ESUR}“‘B‘ AUTOTRANSPTANTED Tif )ms}\'”n .

Thewe ie ne aggémieemmrt in the- 1ilverature. on *“i:?i:m
rolo that tho an Sml@?ﬁ.i.'a zzcweuf; systen ploys in tho
élvmm.w of tha uwez’ uz?.z.n oy wmu.\ ‘ It hag dboon
Vo iounly considevod 30 control mobility (Hatz 1950),
Lo Pagulato bmm ((:aum am obh&m l@)f}) r:.w tg have no
:_a.f';i:'m.t, at all (Lapwea 1948).

E-_L‘hcs =p_elv:w 1r;ramam‘:<miiﬂ he mweu reneplanted  kidneys
3?0‘;303."120&3 i thin- thesls mug,ggum That ﬂ vigion of vhe
o i::emmc NELVE ‘supply to the upper urinary ract hao
: "fvno emmt on the rlynamws of “ulm renal ,g;clvim %wl
: ;;pmb« 1o pmumwam the changon 3.11 nelvie 113.'(3:5:,;1*{1:&5 duying
:*'}"‘ffi,jmm'us*:z - mﬁ Lhe polvic g;smsmme mﬁ)}mnm Ho Wﬂfl{vhim}r
| ‘-in m\ﬁ*adsr pmsr:mm wm.*e e aamo a8 'bhese found in. mo
' ' .,; %m:cm;!, Kx.idtmy. Yo wiﬁmm vag found i;a aupgax*t tho
A:,{.jmag :f,szrs'asrl,c;«i:x hy &oadvin znﬁ Koufomann (1956) »h vh 1&::.(1}1@3!

mumﬂmnt%img by ﬁam aying,, the “smit@i, v&xilv*&" of




= '“‘...ym*)mum dmzmg& from tha hi&ney, would x.'aaulu .?.n |

mmmwfsly h:l i p@:wm pi’wmmcm e:lm*:a.ufs dmmaim

s L’ya«:.to SElE m:::x&e ab Low mxlv}.@ preuzmmu .Lmiw&‘a% mz

. upmmmmly :mmm‘t um.i.x.h ro ol Luc uppoy ur.mm:y u:: a{” X

“’nmm ﬁf‘:’i.;'zu,LLI% duppwu um ?.mmzesm.mi 0.!‘ m.m‘irr ( 93,6)

‘ur

S Qas*m‘rsa .f.’s.*rm w:}g:, (T‘\A}E}l‘i’mljﬂm ) mm‘i Of Tawray 5 o m. 11 and

ﬂam* vmu (1‘3%) Lvow iv:iducéur x,z ELE 'ﬂmnmtmn 3.§’t ma, tvhat
(KKK mm.af,y ‘*&e? mm: Adby de ﬂ@ﬁ.‘.dﬁ%}- afier ‘&mgmple.,njm'uion B

0L 'bhc} la,k.i.dmug

" S mm me .m pegulate &‘. Lg,f c&m mzl-mw.x.;.r* nmwouct o
| mrswmg Om mvm ox pad. cmme wmmmp ox :m

‘I&L‘-fiéﬁL‘%lEﬁ mn & i’*bw: Lmdnay ‘memmha bicn, l’:::*am Lhe

L bewo n‘% 1% :m noi: eloar whot ohanu,m;t gmsm 13«3 czs:pac Led

W'th@'ﬁc* :;ua m um f‘em mmaem c:.f i;mm m* 3.&&490@1 c:s me-'-;‘-

- mmuom ln ucme xgxirfm, be. rzzuac'mmd, A c&ermmn vznw

(¥ars 523 1‘).)1) :i.m Lhab an ‘al bm:‘uimx of Lcmu x«uuld

"”ﬂmﬁ a Gfmﬂ{“c% ‘_ in t::ul;i.ima of tho 1%13},‘}(35” u:uim:w ﬁ:emo“.f\,

._v;r.zw,..!,ca ﬁe :mm“{* -vlumimlz pmr-smx*o z:e:mza.a.nm cfz\mmm .

_E}émw;? tlon, hamvo:m aid. x‘sm affeot zai*b‘he:i* the m«.f..;mfc;i;;. o -
- of the *zx:mob as &em&nmmma bw 1‘!‘,'{330 mp,szy O mq o
a p:a-:nr:m:m in *bifw s}elvrla -Ta emrmin p:wepamm cm:s Lhrwm

“‘wnﬂ Lmﬂmcmb ﬂJ.La. tablon of ﬂm polvig fmd ure uc::v mw e

"i,hé.r v ::fxmami;até w,g,*bh rz Lm‘mm 2y ..,m:ammm .“s‘ .

«.niﬁmml‘vlu ;}3:023 1}33{’3_:‘ : J‘.‘u_ Y prohs .'hlo ub“‘t.v uhar;u




.Qhwtwua&mﬁn za,; gv&ya ﬂﬂ Gf munabr&m;planuﬁﬁ

idﬂcyﬂ (Q*&anﬁr 19&1} '%&n&klﬁr (793&) aana&d@xaa

ix%hﬂb e rgﬁwl pamvia e @ragaam@ﬂ fram,ﬂigh

"'fﬁbwm&&ﬂﬁ yr&aaur@a hy ah&n@@a in #Gﬂ@ in the urﬂt@

" Tha. mog’ m¢rLﬂé uhﬁﬁa@" I “bone wore ﬁhauyht ﬁe

| iiﬁ&@ﬂﬁ in dhe lamaw u*smgz anﬁ thaaa @hmngmﬂ wafa

ﬁlnbr&wﬁakviﬁ QEPWWQYQ'V’:
-;ﬂﬁ_isﬁ ﬁﬂrmalsnalv :E u@wn i

“ﬁa@aﬁ_ iﬁgxan ﬁuﬁ ﬂ d&u?amzﬁ;Qﬁi

“~Qpeabmh1y meaimta& hy fﬁi&&% are wiﬂh diﬁﬁarvnﬁ

wmnulﬁ@a ariﬁiﬂgl;m Chm blw&ﬂaw wall. ﬁhim praﬁan%

‘a%nﬁy fﬂilﬂ B0 . ﬁmﬁuawi ﬂugh,ﬁ m&cﬁaniﬁm &s n@u ‘only .

| w&s +he normnx rémﬁl p&lvis n&& urﬂtﬁctea £ am‘ahaugem__

ﬂvlﬁ.iut&a¥@$laal yrGQHHXQa buL ﬂmﬁﬁiy&ﬁhglanha&¢ﬁﬂ ﬂm

‘aaauhlﬁnﬂy, uhxhn rﬁmavuu tﬁm xhr¢n§1e neﬂva dupylj

‘mna‘ 3@ lmwar U“ﬁs&? 1&1& n&bﬁ@@u&vﬁ@ amy uiﬁﬁﬂﬁ@ﬂﬁ

’ “nmp £rﬂm %k&& ﬁeeu rxﬂ@

‘inuravabiﬁul pr@ﬁ%ﬁxe R

Wy 1?;*"m R}é&b m f*s axm ﬂ,dU‘E}..; wfmvm:d ong :m mmm:

in anﬁamtaetiﬁaﬁ dny

Ehn nraaaur@ ahangaa ?acqr&&ﬁ fram thﬁ ranal

""p$1V¢m &ﬁﬁ diw &1 uveterfﬁn azntm uwgtuﬂ&a @b tynaﬁien

,,,,, et

P'hﬁva hnmn grwviaunlg &Qﬁbﬂﬁht@ﬂ

e %




, .' - 75 - ::L

l;”?hy h&nhhlu.anﬁ Q%harm (1@&9) mud in nan o sinilar

-x~u£¢hméia rs&ggnwe tan r&aﬂxﬁaﬂ by hilﬂ (195?)@ The

a‘ﬁffduoremua in tha pmxmamaltia wavms mu aeuue abﬁ%rucuiua B
- 7&15’ G Emm bj Ga.mpmu (19534) M:s uu cmmcad ‘by wreterol

: .UVQTﬁiQ%QHQiQH cau&lng Rﬂﬂbﬁhlﬁﬁi& of nerve onaingm |
e ulaws C{jfmmtin 'thcs germmli.ic um. I"ii’i (.L%Z)
'}tm“avmf ammmlmm, t::n u:m c:m'mm )i ma bv ugtm,zm the |
“raﬁuaaiﬁn in amplibude Qf ha canﬁr v%ion aonployes
T\ana tha elpvutien of gh@ abnnain& prasmureg ﬁhouﬁh»

1uhar¢ w&a a "funatiﬁnal ﬁm@euGOﬁey betueen th@ ucuiviiy

‘“ffai th& traat an&{thn a%anaiuc pros&ur$" He. caﬂsiaarea
L  f&hM,$hP increasa in the standin graaaur@ W&C pavﬁxy
'1bgiaue %m gmgﬂiva diﬁtentﬂan;anﬁ gxrﬁly aza %Q an inaravga
‘;fifiin %Qﬂﬁ.‘ An alternabive meeh nism iﬂ augfeﬁueﬂ ﬂram |
| A u Ludy b; %hv davclaﬁmﬁn% ef %ha namMQn promwure
?ffﬁ uu&ﬁn n tha galvim mnﬁ mrwhar Im im panunivucd
-{tham m aanblﬂuen high.araamura calumm oﬁ “luiﬁ
\ _axmamaed by the farea 0 xmnal ueeratian (ninm&n 19)4)
"f:ffﬁzutendn thm ure%ar and aelvim pragrmanively @ﬁﬂﬁ@@hiﬁﬂ
%-},jthe sniral murclm fibreﬁ &eaeribaﬁ by chne;dor (1998}

T wiﬁu a @gnmeguaﬁt fall iﬂ ﬁha ampliﬁude of bhe

f?aantwﬂutian camglexeau




- 76 -
“o. b)Y PEIVIO PR fr;ﬁ:s;fm*iizs -fm:f)_ tﬁ‘iadéiaﬁéscomot-‘ANﬁismmsIs:

As mxmnmplaﬂhauian UL the urcwﬁr ¢uto uho celan )

L gu@nhjy IQ&GS bm hJﬁrmnGﬂhwmmimg Den)gterﬁ(ZQSTJ

"7¥mugg03uea that Lhmm wowld bo a aumhable ﬁchn¢gu@ far -

ﬁ;nvﬂlﬂﬂuiﬂ” &ho ah¢ugms n*uauaad hy subacnte»ure as’g
”.ahatrwctiuna 1 w&q fmumé th&t ureharomcﬁliu _
o ;aﬁartnmamis ef the Gaffeg yypa pruducod an.wmmcazatn

:uiinaraaau in the standing pe1V10 presaure &eacmﬂanied

:‘ibJ ghmwia emntractiantﬁnves aﬁ'varyinﬂ umplitua@'

’H?uLtheaah the prmﬂnuruﬁ wore not hi&hey ﬁhan ﬁh@

 x’preaaure reaordeﬂ irem tha narnal 9elvim aurxng

fﬁiuvvaiﬁ, pyologr&ghy demanﬁtrahed ghat +the . unﬁer

'"‘”5uvlnayy traoﬁ tﬁﬁ dilaﬁea and thiﬁ linﬂinﬂ_SUFGPGuﬁ

”Tthhau a eontinuauﬂ 1ﬁcraawo in mbanﬁinﬂ pw@ﬁﬂ“f@ lﬁ a

?ﬁit tgr in the aatiolahy 9¢ hydranephroﬁinu‘

) *'Eheva qrn na ﬁﬁﬁalas ;n tha llh?raturﬂ ar-)alvié}f
‘:EBTGGGU£@ iu ehrania hydranﬂ?hrﬁﬁiﬂ in the prﬂyﬁmanvﬂlf
;‘;anﬂmmi bu% in\man mogfnrements havp £nilaa uﬁ nhaw

41y ri&nifioant iuoraﬁro in intrapelvaa ﬁreasura

s (Umiommmﬁ 19:5?} K;Li:l (195?) cammnma mm

1ﬂ1bh@ﬂﬁh QQIV¢Q yreanura waﬂ prabably increauea ln ,47*“'

nqriaas af pelvia exyann]ond a maatm of equillbrlum

would e r@anheﬁ vhen’ fho- ronml nelvic gremuuvp uaa 3

‘noy:g@preaigplyginareasadg uhaggah.ﬁolic? Kﬂxﬁlllm c




- 77 -

&nd umrjka'(lgﬁl) postulatod come ne yeb urilnown
‘~'nachﬂniﬂn of the polvie o ureueral muecle boing

- fraap&nrihim for tho law Proguros.

" Dhe nveﬁmuréﬁﬁmﬁsuﬁam@nﬁﬁ in the smalld mumber
fﬁprrayﬁaauianb‘wui 3¢} voge wva$1ablo iar @1030pboﬁ
'%agﬁtu&* dndicated thau mhxre WaL a 5raduaﬁ ial in
\ﬁ??o tlnﬂ'iﬁtr&palvia ﬂreguufo ana 1n the prehﬁur“ |
'iffrmnpanﬁﬁ %o axurﬁais.\é Tn apiio Of tho flndmn of‘

: _ ”ﬂ0rH%l“ pblvic wrcsmurusg ay@l@gramm dgncnrurQLcd

) Tha dlminiﬁhin@ wrasnure xednonuﬂ ta aimraalaf'f
"52_1; aowbmmﬁasfactarily Gmﬁlﬂiﬂeﬂ hy nraﬁunl dnsﬁruobien )
.;y;ﬂ;of ron&l meoretory timauog nit her by -direet bnakwgroﬁsure B
| T“;fraﬂ?ﬁhe nelvia (ﬁjort 1953) or inﬂ;raetly hy ﬁho |
”:hvayanephre e pa&vi& Obﬂﬁruﬁuiﬂﬂ vonoum ﬂ ximm@a Trom
ha ki&ney (Sheahan and Davis . 1959) An glxsinaﬁive
Pl@nﬂbzon-xor the faﬂw~iﬂ §r@aggre‘wgﬁld-%a e
» 'ownb$0£pu¢0ﬂ of ursn@ h w;éié%uﬁuiar mﬁﬂ '.
.ffygoiaimwerdtibia7 b&ak l@W (ia iﬂ¢ Pere gy:ﬁuA 
3h6£ﬂﬁﬁﬁi 1966), peam%kly wmmplﬁmeﬂbcé by ree- vhﬁarpuiang-::
yh?ﬁuﬂh ﬁhe nruta (kguraguea 1960). -ﬁhege mechgniag@;t
‘uheuldg hawover taq@wta}pfgtecﬁ ﬁhﬁ kidneﬁ pareﬁbhyﬁa

\.vfrgm:&ﬁpqphy;




- 78 - i

A"DD:E‘ZI?ILON}\ rj ;smmz:. "

uh&ﬂ mvudy 1n tho infu@¢un;u @arlmanb 1@ dogm id
k"ﬁgvewy mlmxlar wa bhat fuvud by KL&L (1937) in LMJh

*u_‘whiq Jtuay mug&oaha uhas %ha muthcd oL facordiux-f

”_‘walvla premﬂureh 1@ ﬂan nv a muull luduailiu ﬁretarl&

‘1ea$heLe? (liil 19)9)}&0@5”

~ﬁGLJ$ignL 1aanuly nﬁlect

Eli ﬁh0 ematying neohanism;afgtha ren&l pclviu, an& ib
x‘nlmﬂ px&vides 0videncu xhiqh indiaataa Uha ﬁha

'"55up arontlp emniliabin& reu 3l ﬁOlVAﬁ panmurou wceorﬁoﬁi;
ffigfma T ana dep & previﬁu&‘warhera (Kizi 19§7g Ru&tnqr;fl
- ;Lmnﬁ 0 hmx 1957) eoula ba the raaul% a£ dificxant o
’frurina flaw ratag anﬁ blaaﬂey preaaarns ohtainlnp mn
 }ﬁh@ xeapﬁo ive exﬂerimantae IL wgulﬁ;“&nar&ﬂurng hp

, inﬁereat o make furﬁher atuaieﬁ nm ﬁnlvie |
"?nrersuxas in man emylayin kiil' _"urematrie" L@ahnimuc
l‘gﬁmdmy ventvsllea a@n&&uiwnq o ﬁr%nq'ﬁigw;rataa and

.bﬂaudﬁ? pﬁqaqurﬁ‘

.'%ffb)j' EGIV“G prmsaurcu an& Dﬁl?&@ maveumub . N
Gen mﬁﬁr@ble iﬂiax%&ﬁjﬁﬂ ahau “ﬁkﬁ amp&ynﬂg maahanﬁmm
%.fex tho rongl pc?vi; night vo g&inad frmm a '
-‘iﬁAﬂﬁluﬁﬁﬁOU$ %tud; ef ﬁalvie ﬁfOSSHrOS and muvenentu.
:1ﬁnmmvhuﬂatolys Uhm aondmb&aﬂm ﬁmaamsarv Low mdaqnaba
:'ﬂﬁaf¢uaﬁlon deLn Qxcratibm urog raﬁhy yxuqludu

”f} hﬁowva%ianm aurlnﬁ hi@h.urina flaw ratos, ﬁemuume SR




] pamm;sm ﬁm ana >

“.iﬁnnﬁh *ﬁﬁmﬁiblﬁ GKﬁl&n&L;Qﬂ 13?3
' (1994)4w hﬂ i

;aanine ren&l @QIV

’;ﬂeﬁagminaa tha* &he valnma na ﬁ,,

,in@woaaed in a lin@ar fm uman Wlﬁh nrinﬁ ﬁl&w a&ﬁa

'Qlﬁmo au ;fﬁlﬁwrh

_nolvla tﬁ th& nratavlt'

ﬁndexauandiny Gf dha

kjtn mhygialo ical oéxmﬁn.




- 80 -

ond thab g@lvﬁc &Lm&en lﬁh ceused it to move
All,}.ﬁ u;a‘}.iv II@ cone] ucimi thet the prosousd and wave
ohereoteris tles <‘_a:_.z;; the n@w dew s‘i*a::'izez"'fzzll" jm':,f:;’{:ir}i:s ?- gould .
bn Q“ﬁlﬂiﬁ@ﬂ'by'ﬁﬁé @éxxﬂhaltia conbro bl@ﬂ yqvn
| Qﬁ?{,ﬂz{i'ﬁﬁ{“ M:m ‘h;r xn ol *z,}h,' ddetol 13(::11:':1 ;jm thds o
 ﬁLu&y ﬂt wam ﬁlﬂn Found thati tho arcg o tr&naiﬁiﬁn.,
‘:5$ram:vh¢ Lowy pelvic w&v&? to the peaked, uretorie
:wé#aﬁ aéauwﬁéd”im the @xtr&wrﬁﬂél pel&ﬁ& én& Fhab

r’!

“this area of. tr%ﬁsiaiwn wan not fixed, bu apphrently
-fmﬂvwa ﬁiﬁnnlly ﬁuring &iuvamiq 1nﬁ &ufmnw une diveat

1'4v unwaﬂ af Flulﬂ lnuﬂ Lh@ p@tvl

. a)-_ Ealvlc anﬂ ureueylc pmesaurasa '*Qimultanebns'vf

"'3prmﬁ&ure Suudxas rrom.ohe pelvis and urater would

.be ewgcct&d o p*avide nfermztion‘abou he iumegsaﬁian

2

Of Lho hyﬁra&wnmmiaa of th@aﬂ n@ﬁta 0; ﬁhu uppmx

-u

m A,n%‘y -:.,mem Xn ti: i -;uz:e&g @m.«,mwmx uem “’{}C}{}l’cmﬂ

o the awahex thwauah a ﬁma?1 Lubu@ & tc@hniqug N

8 whlah haa nﬁw¥iouﬂ1y beaﬁ Bﬁﬂ Ain aautm aningl .
%ﬁr*menta by Lucm (190&) ?Qott and deluce (19&0)

aemniéared fhat a Tmtuhn umohnique vm11d naﬁ gyasﬁly

- z;x:{;"i’ae & Lm** aa*ﬂ:m mriata 1<3is cﬁrz{i t}mi‘ it '\m

L prof ,,.wb:ie met‘tmd to 2 cmhe) or pasued in & rotrograde

"~ fashion vhdeh b in’cavi‘are wiﬁh t‘he umtamwmﬁeml

.valva mﬁchanisn,‘ It baeama cle@v during the aLudy?-

auwavav %haﬁ any tranuyrnrszan ef ths ur&&ar&1 xmll



Cowgl -

. j;m »em.m'mﬁ witu "bhe 1(3::1{ ihu@ iml movomon"a f:;i u}m

‘v @Lur uhiuu ocours At .&m m::ri»ux'e toral sheath

A ’.mu eaoh =>emsstaltw x:av ( :nggelmnm 1869) |
AL uhcmuh I‘Gl"v"i{) px*eﬁmum in mme of the pmpami.mn..g
'am ;mt iz c’iieaw B sl nl.dc:ani. -obgtruction to urine
- ‘.{.laus 1o pmcipe ai,gs;niflaam& r.mn bca m uachoa $0 these
B ~ca;w1z3ima gmswm u‘bm} *va:z:&.:s.uum Phere viap, howover,

ue;{g,umaon oha,t: ad 10?@ and nederate u.c-:ine Llow Am'tem

-"u.:;au e Waves tmnsyor ted u*inm, pnd that st higher

CElow rsw'hem,‘, thca pul"ﬂu.a mm *ﬂpper }9"11“3 a.ﬁ the ure I:.oz.*

'i.f.u"\mma G CONMON. pumgim_e, ohzmbm‘ wi"cra '3 h:i.{fh stonding

| }gmmmm . ‘53140& a ahm ge dn wat texm Q.L‘ uving.

. 'A."iir&i“’m’lfitzﬁoi?‘ii miﬁli‘u niléu,.zx ﬁh(} mmm*v&tlmm af Mc} ’e‘llam

Cond és‘&j‘.l;uf—'*zsrfi '(1195 ) %"x{u {mn',z ng &..ds*ea*mf) ﬁ&!ﬂ?t"ﬁiiﬁ Lhu
"13(3;"3.& altie netuve 0 thﬁ o lux £rom mc:" umie

" m*ii.‘icm w«::z.s rcaplac:ed h:,r a, cnm.inumw Ilowv ni m:inm




R

SUIARY

TG A now "E:’Qd.‘fmi‘qﬁé fow xfééaming 'pvoeﬁmmﬂ*f:i,n‘__"‘l"ﬁlﬁm

©woned mwz ie. dosnribed m 'mic:h a "';391*1&32101&

"'mananaarle nephsoa Voiny fubo ie lusw;uoa Lt bhw
aow's rvdnﬁy Thi¢ me*had 1o nmu mnhdec Vo tho
7'diun&vanbag@m of preViQUQ ﬁachnxquos ond P@fﬂlhﬁ
ggﬂﬁh@-mysommmsaa oaurd¢ug of nr nwur&b unﬂer |

N phyrl@ln JE 1) mnﬂ @ﬁﬂh@lﬁ&%&ﬁl condltlons 0¢;ﬁha

‘HBDQJ urinary Lraa%. "

2;_ This pothod heo made poosible thn atu&y ol
"fwremﬂuwua in the renal polvis undor the *oliauln&v
-coa&i%@mnmz 3 |
S Tow urine flow rmtpé
C14) ﬁixwasia - : :
14l V&rgiﬁg bl&&ﬂﬁr‘ﬁreﬁéuraa’

1) fienal aﬁ‘teﬁ ‘E;mmryrﬁlfui'ca'ﬁiax‘t
V) Acute’ u“auuvle uhm»quﬁ&eu
vi) reberawaalia dﬂdﬁbﬂmﬂﬂiﬂ

%, The rasulbq Qh%aiﬁea ha&e nhuwn thaue%

1) The nresaures in the ranal @elvin ab ?!.ow-._“=

urine “law rubas Nonga from uefO uG a -




- 83~

© dow wiHg. ., C‘mwm‘smn complexes

:&iﬁ,}

rm*mly e&zmm ond arc of low am*:}llumie v |
Diuv@ﬁzﬁ iﬁ ﬁuﬁeﬁ*m&@& with on. iﬂsye&ma |
A3t 7 h@;ﬁL@ﬂ&xﬁﬁlyéﬁ' a.yrﬁﬁbﬁr@‘Whlehn
-ﬁﬁy’.‘éﬁﬁ‘ﬁéééi 20 e ;}T éu - Conteaction waves
do s‘:‘emma* m@ %hez aﬁ;}lim(}a of the wavos
ey o 10 nua.digﬁx_f In genowel him}mm

wrine élgw'xmbaﬁ are appbociatod with

 highest pmlwc; pregouros, buk the iue:‘;r'a \EO 1

in ‘gg;élv'id progsure could nob bo quantiinted

'wi"ah wa.c*mw cmgg: i of urine FL0W,

’G}@mwﬁ :m U‘!ﬂcl:im‘ pm’*s&um during diluresis

aro dimg:*i;l;y m;f.‘lm bﬁ*ﬁ by choanges in

: pwsmm m uh@ mm} podvia.

ii?h@ ;*etml %gétiv},c g;:r:rw ures recoxded in tho

e au“i.nw*bmm@l'm i,:ad M&lmy ave of tho z:zam

'#H §Q§ .‘

mrmﬁ*

eraar K3 u}&{} ol mtm& .m the zwma'l hldﬂij

smei there m a mmi‘lm: mmymwﬁa to ddnresis

mzﬁ cheng t;sii% iﬂ blaﬂzﬂew gzmgsfmw

'i:x:t mxtx'tzcz nmmmc} ebmtme tion, @i’wr @n

- iﬂi‘cmt}. :},ﬁcmw m :m &mylimac}? umm i{a &

. fa.ll :ln l‘mi@,h‘{u af- Lhca ure bemu eammamma

;\__f_aml mim iﬁ mssmimeﬂ. &u i‘:xx'::sb

L Wi bh a:m ixm::‘?m} m;a‘ in . b?fi{} mmmmé: 1333%%‘3@




vi)

'*'84 -

in the ureter, thon With an iuerahme in
the gtanding pressure in the pelvim‘
Wiﬁhin’a varylng poriod & common &ﬁ@ﬂﬁim& :
prespure of approximately 20 mu.Hg. is
recorded from the pal?iﬁvmn& the uvelor,
and conﬁr&ction'w&veatara anall and

irvresular.

Imncdiately aiter uwretoro-colic anasionosip
thore i9 an inorcagd in the stgua&mw ?fﬂﬁuﬁfo
in the ranuz pelvis, roanging from 10 - 33
maWdig. at low urine ﬁlaw rates. G@ntr&gtzeﬂ
waves of amplitudes up %0 9 .1 alﬁu i
Qccura; To begin with asmctia diuraaxe; C

reaulta in & further inevcase: in the ‘

'maandin& prea sure and a.mlight incrcane in ,‘

the umglitude of the sontraction cample rop.

_Theroafter a ﬁradual £al1l ocours in ﬂha

resting and éinrehic PrOSEurcs anﬁ at 14
waek& afﬁer the operation in. the #hreo
.vrviving &nimalg in this small aerxea the
wmlvlc Ppregsuro lay viﬁhin the ﬂcrmal TANGES »
At ﬂgiﬁ\paxiﬂﬁAammauic diuresio veoulbed

only in a @awll inoreese in pelvie pressure.




| \_V;;_-_;zco::az;a é‘iz‘@t g

’f’“»‘wm %,hca abova n mrlmenw a.“u ma.y bo emmluﬁedf;

SO lw.

1 f‘”h@ pmsuum in ’G}m mml 'nelvim mngw imxz

’{‘T_'f.g‘""“‘»v'ex'o ta u iev mamﬁf,w at 10‘, ux‘i.na ile o r;,d.mm

2,. ._?-;T’msnuma :!.n Lh@ mml nalvia iner aso duz*:lm"

""“.fciium'eaia, a.ncl amﬁsmctmn m,vea af maatmrhe R

:‘:.E""Tfmm.)liﬁu&c maur i‘rac;uanﬁlw

3 3_"(}&15117;;651 in blnddar px*zmmum-e L.m c‘i:imatly x'e:z:loc: i.ed“--;*»-~" '

"_‘b;,r chwnma :‘m praawre in tlm mnal ne:wi:.. éurz.nu |
.{-:".jﬁiuroaiss‘ S ;' e e - i
--5-'{."»}-‘_?"- ‘Auta Lmnuplanbm, ﬁiw kidney ﬁ‘m“ 1’1‘3 mﬂj@? ,

pnl’tf:l.ﬁ preamzrea. 3 “

f"".,.rf'{'.b"‘f .,;. Izi h m uam’iin{, *pma um .m {»}w z't:eml lmlv.m
_;“:ﬂ.'&h :in rmm 1)14013511*1:&10:;& lfzm,e e:mz:r 1 m&mn
- ‘"ﬁ,z::vma‘. " mwbhe:v :ans:;*o :;c’m i presssuro eecmx‘

ﬁm'im ai{_iﬁr-eais.. ii‘,‘hc;-m v o gm&mi mu in f:hcam s

m'omsurea which ul%ims:a.tely lia w:z,t,hi.n tho mormal

RS m,m: m we: m :,m*m of t}m eeoummnce of

g‘-‘.muemaia a'{. t}m urewro-@ali& Jumtiou.‘

tﬁra"{:em wmt*lic: anamtm"qm.zia m ;mrszedmwly wllmm&



5 if‘86a?

Theaa finﬁimuﬁ h&ve mnﬁﬂ -5 pesﬂiﬁie tﬁ:éfé% T |
HOME aaﬂeluwionm Qﬁ tha pay pi&yeé by ﬁho renel |
umlvﬁa in thc tr&nnpart of urine. » A*.lﬁw urina'
' _g.i.ow phe) %c‘r* - ulm g){sﬂl'va \..?(‘mlti ;,Lj,gc r LQ mz,.; o, o
| raintav&ly pquxve rmiq in urinm tranwpax&a bud An

o ghyaielﬂﬁ¢aal amnuxbjaun n? aiuramlug and

‘~parwl¢ulvfly wnen bjadavr pwvﬂuufa ip highg “the
ZH:QGIV¢P playa S8 aora ae&xva raiu__  ”habe-ahangcq in
role nxe not\affaeted by ﬂapwlvin bhe'réﬁﬂl Polvis
of iis amﬁr1EQie norvn sugplya Aftox urebern»colia
;~mnu%%nmcﬂim th@ yelviﬁ mlwn a@%a a& @ pumu. hut aftor
& poriod of tlmﬁ thorn iﬁ 8 glow £all in p%ﬁmﬂu gﬁO-\
“thoe nermal rauge, and- thi& nuayanﬁ rovoroion %o o
_relauxvelv pxsﬁlve rolo iﬂ mmao&i&ted vith a 105& of

: ﬂglvie ﬂf&ﬂﬁura raagonne t@ @mmebim ﬁimxvsian

| Thiﬁ dual”xela oi Lha ranal pelviu muy emplaiu
whe appwwénﬂly munuymd&ctﬁrj flﬁdinﬁ repaxtaa bj
previous workers who have ﬂbuﬁiﬁﬁ mrma&urmﬁ in’ uhw

palV¢s of &hm hiﬂnﬁya



I R

 ACKNOWIEDERBMINTS

It'ia a7pleapufe~ﬁavreoord the encamragemeﬁt

“and advice reaeiveﬂ from the 1ate Prwlesser '

Aird and Profeseur nhackman. X am indebted

T to Mr, Dempater for. insbrucuion in experimental |

methods,. - I alse wish to thank Ve, hitehma for
hig helpful critieism of this thaaib and Dr.'
lADoyle foxr assiﬂtance in the clneradiography

fsﬁudies." I am. grateful to Miss Clarke for 51

‘ 'Hf%ﬁeehniaél sslstance and to Mr William& for

"\_;fthe photographio reproductions.

o The studies were earried out in the

fi-prerimental Su@gery Unit Hammersmiﬁh Hoapital
g§ dnd Lhe expenues 1neurred in theae experiments
x f’"wore defrayed’ by -8 grant from, ﬁha Hedical

'Ef“Resaarch Gouneil..



- 88 -

ROTERILONES

Abﬁahamﬁg'V.G~;?iak£@ra’ma (1956), Adtion of drugn on
ﬁhﬂ uretor. Brit. J. ﬁh@wm&maL i1, 44

Agar, W.T. (.15)48) R}lyﬁmm nmﬁsmmianfs of the uroter.
Auste. J. mg;ex' Biol. H.Be. 26 253

Anﬁa mon, J.0. (1951), Abnormal Dunetion of the uppow
urlnary L‘f'.m.c;ia. Prove Roy. Soe. Med. 44 985

Bodennoh, A,-\EH (2955), Wawal of Urclegy, London:
Hednemann :

?3&:1:9&9 D. {19 ‘2} - Tho uja"m twim,ry tracet dn 1‘3.‘@{,?;&1105?@
« 'ifs&maei. 2, 983

Daler, Re hufi‘er, J. (1L9535), Um boral elecbro-myosraphy.
| . TIs"ol' 10, 874

Baylies, V. mazﬁlmm S.He (3899), The movements and
: : innervation of the smdll intestine.
J. Physiol 24, 99

Bogg, .0, (1946) Phywiologieal variations in wyelc;gj;mmn,,
: - . Commonly dntoypre w& an pathologicul.
Brit, J. Urol. 18, G

Tojeson, B. (1954), The tront sport of m"ﬁ.m in the upper
arimry tract.  Agto~physlol. Seand, 33, 59

ﬁamm,,. Y M Smith, A.G. (1055), "‘11@3 Blaotio p:é.*(,mm'ﬁes
of normal u‘i'amr» J Urol TS5, 481 .

CBovrs, B. Blion, K.A, (1956). A new method of regording
: wrotornl peristalale:  Uretoral kymosvaphy.
d. Urol. 74, 522

Boglew, B, (1‘34?) , The aa;s..vit:y of tho *;r){mmmvmr pravious
o the dlgcharge of & smoewler dlupuleg.
am. J. ?myuvelq A36, 543

Dowler, B. (1947), The vocponce of mooth museli o
phreteh. .Mra, d« Phyalol 149, 299



89 -

it

,ugulbrinﬁ, B. Lin, R.C Y.,' jchofield, G (1958) An
Cinvestigation of &ho ner;at&ltic reflex in

"~ relation to anatomical observations.

- Quart. J. exp. Fhysiol, 43, 26

Bubcher, H.R. Jr., Sleator, ¥.Jr., Schmandt, W. (1957),
o A study of the peri&taltmc cenauction mechanlﬁm
.ln tho canlne ureber. d. Urol ‘an 221 ., '

3mpball LT, (1954) Lmbryology and anomalies of ﬁhe -
S urogenitai troet. o in Canpbells Urology ;
?hlladelphla.x W.B. dmunﬁerﬁ Go. = (

‘:4cennell AT, (1961)9 The natilit of the mall :
| intoatine.“~ Post @rad Wed Je .*1, 705

Oovnngton, T, , Reaser, W, (1950), Hydronephrogia~’ ‘ ;
assmcmated with' avefhydration. Ja Urolg,wgﬁ 498

' Gunningham 8 Textb book Qf.ﬂnatomy. Edited by Brash J.C.
and,. Jamieson, B.B. 8th Baition; 194J. London,
Oxford Medical Publlcatlonu

”f,ﬁéﬁi“ B, m. (1934) The hyﬁro&ynamica of thp uwper o
- urlnazy traet. Ann. Surg. 140, 839

l'deis D.m. (1962), Prowress in ured;nammos, J. Drol
' 87g 243 -

De nlerk, JMe (1954) Tyve and distribm&ion of oholine
esterases of urinary collecting system of dog.
- Their relationship to ureteral peristaleis
and possible role in congenital anomaliea.
Cd Urol 72 N5 S .

"-ﬁe-ZﬁCa RN Swenson, Ouy wmyﬁh B‘, (1961) The offect
of chronic mechanical obstructilon in ureter&l
peristaleis. J. Urol. 85, 497

o Demputer, Ved. (1954) A teohnique for the study of :

: the “behaviour of the autotr&naplnnteé kidney,
‘adrenal and ovary. in the dog. J. Physiol
3124, 15p ) L

{ubeﬁpatex W.d. (1957) An intrednetian to: experimental
~ ‘surgiecal ptudies. Oxford. Blackwall
ucientific Eubliaﬁtions. .



- 90_ _T' .

Dempsﬁer, W.Ja, Oaniel, 0. (19)6) Transplantatmun A
: - of ureters. An. experimental sﬁudy 1n doguv*
Brits J. Surg : §, 225 B

N  Dvdparg J.U., aorg niotti, A h, (195#), The efﬁoct of
P e banthine and similar agents on the urinary
“tract. New York J. Med. 54, 77

 ’ﬁu1an% L, Despotes, J, (1953)9 Btude, ﬂxwerimentelle .
I ae l'igncrvotion pycloureher&la« © Tyon.Chir. -
479 70 ﬂ

;g@lmanng T J. (1869), dur phy&:ulo ie des uréters,
Ardh f.d. ges. khy siol, 2, 243 :

7f;?E§éﬁs,~ .J (19 2G) . The phvsiology of plain nusele.
Cn ?hysibl Rcv. G, 3) S

T?H;@ag ge, G i, (190?), On the innarvatlon of the urinary
e :( pa&aagas in the dog. J . thsiol., 28, 306

: :@inkl&, ﬁIJ- IQ&X'Q;, &) J .y ﬂmi‘bh, -{)&R (196‘-"-’) Ur@t@ral
“ atony and hydrenephvcaiﬂ fellawing periureteral
’brcals in dogs. J. Hrelﬁ, 87, 5353

- Tuehu, . (1933), Theorie é&r Harnwagofvnktmon,
: “ %, Urol. Chir. 37, 154 A

f" GoodWin, w.a. Kauffman, J.J. (1956) The reual 1ymph@ticsv
T e - and hydranephraslsn Surg. rarumn;ﬁ? 632

- *fGQu1d 3 lisieh, A. Tlnckler? T, (1955), The behavmou
S . of the. iaalatad atar bufﬁala ureter,
J. Physiol. 129, 4 _

“f*aoula ‘D, Heich, A. Tincller T (1959)§ The effeet of .
o ~posbive on blmdﬂar gre&smraa.\ J. Physicl

o 429, 448,
 fJfGruv'>l&na5omy 1962, “Baited. bJ Havies, DV, and | |
T "4 Davies, r, 3rd Bdﬁ_ Jondon: Tongmans, Greem.

: vaaenup LT, (1044), The ronal and’ ureteral changes

induced by dilating the. ureter. ‘an experimen%dlv":”'

study._,J Urol. 52, 505.

“Greene, T.P. Husex, H. (1942); The exmectm of drugs on
- ureteral activity. Proc. taff meet. Mayo
blin. 17, 404 -



. 91’_

Gruber, C.I. (1930) The perisﬁaltic and antiperistaltie
movements in excised ureters as affected by
drugs. dJ. Urol. 20, 27

Hanloy, H.G. (1953) The electro-ureterogram.
Brite J. Urol. 25, 358

Hanley,. ﬂ*&.A(195)) Piﬂeraaiogw&ghv of - the urnn%ry
‘ tract. Drit. Med. J. 1i 22 )

Hanley, 0.6, (1&56) Discuesjan followxng Tinekler's
paper. . Proc.. ‘R Soa. mea mg, T08

Hanley, MG, (1959) The Polvi-ureberio junction: A )
o einampyelopraﬁhie gtudy. Brzt d. Urol. 3%, 377

Hangen, A0, (1949) Pressure measurement in the humaﬂ ‘
organism, _ Aﬂta. Physiol. Snppl.vﬁv EE

Harvis, &.H..(lgﬁs) Renal S?ﬂ?@thectomy. Proc. Re Soc, S
. - Med. 28, 1497 | s,

ﬁaua B (1950),' ‘The renal pewiataltlc cyele gnd
neuro-mnecular aepects. of renal funetion and
their relationship to diseases af the kidney.-
Am. 1utern.MEd 32, 971 R .

H@nderaem, .E.=(1985 06) The xaaters of- ﬁhe ureter
‘ pressureej J. Mhya&o? 33, 175, o '

ﬂenderscn, v (1923) Studies in p&vistaltio fatlguegxueﬁ”'

Aua J rhysmola»ﬁé 380

Hinmaﬂ, . (1934) he “&thﬂ&enesis of hydronephroulsvin' T

Hurg. &ynec an& Obst gm, 356

~ninman, P dr., (1954) The path&legy of urinary
. abstrLctian'ln Canmpbell: Urolopy, Phllaad%hla;
; %nd Londonp W.B: Daunders C0,~ '

‘Hgor# E.r (1954) Partial resection in the kidney in
%3ggelgydr¢n&uhrosxu@, Acta, chir. uG&Fﬁ
3 o .

-Jarre, H.A bumming, R0, (1930), Cinex«eamera studies 4 ji o

on the arinary traeb.» de Urol, 24, 423

‘Jeffeoate, T.§.4. (1962) Principles of Gynaeoolagy ond -
' Lditlcn Lau&eﬁ- butharworthgc R :



- 92 -

. -Jewett, 1.G. (1940), Stenosls of the uretoro-pelvic
B ' aunatch OcngenlLﬁz ond acquired.
. Urol 44 2 ‘4’?

1f;30ﬂd, I PN (19;6) The kidney ﬁolviﬂ: Its normal and
- : yaﬁhglgﬁgﬁ@l phymaalagy Prog. R, Bog. MNed.
2 : o ‘

sz'napﬁnaji i (1949), Ponction du bassinet et
. radiemanametriv - Rev.doChir. £8, 270

5uKazim, . Perﬂky, L. utGr@&sll, J.P.. (1960), Backflow
o patterns in experimental chronic hydronephromls
J. Urol, 84, 10

CRiiL, 911(1955) Prossure reeorﬁ1ng in the upper
- urlnary traet. %aan¢43 Clin-and Tab.

U~Kii1, F;w(1957) The funetion of the ureter and rcnal
S pelviss. london: W.B. Saunders Co.

B % & I N Aukland (1961) Renal concentration
SRR mechanism anﬂ hdemoﬁynamics at increased
ureteral pressure during osmotic and saline
gjure$és“ Seand. J. Clin and Iab. Inves.

'792.

'”1€”L@piaggg J. (1948), The. Fh&alole gy of the intact human
L ureter.; 'y Urol. 39, 5OL

'La@er; h, Caillet A Libaude, ﬂ. (1948) - Introduction
i £ l'etuda de la rmﬁiom&ﬂamotrie urinamre.
Ja 4'Urol. 54, 597 - -

g Le ueu, 7., Pey, &. Truchot, P, (1925) Eyelogr&pbleﬂ
- oen serie. J..4'Urol, 18, 167 .

Tmeas, D.R. (1904-05), On intraureteral pressure and
its relation %o the peristaltic movements of
the ureter. Proe. Soc. éxp.Biol. 2, 61

- ﬁuaag, D.R, (1906%07)> Studies of the peristalsiﬁ of
S “the ureter of dogs by the rranhiv me thod .
Am. 3. Paysiol. 1T, 592 .

N ~Tmueas, D.R. (1903), Physielogicql and pharmscolaﬁical
- ;gudéig of the ureter III. Am, g ?hy iol.




-93 -

Maeht, Del. (1917) A eontwibution o the physiology
of the ureter snd vas defivens. J. Urol I 97

Meluf, W,8.R. Halpers, B. (1956) - Structural components
' of ureteral enlargement caused by obhatruetion.
Survg. Gyneo & Ohstev. 102, 27 o |

Hanges, W.P. (1918) Pyelospopy. Auwer J. Roentgenol
5, 165 . | |

ﬁeli&kg Wi, Naﬁykag J.3. (1960) Presgsure studies of
‘ the normal and abnomiad. wreter in ghildren by
means of the strain gauge. J&. Urol. 83, 207

Meliclk, Wob., Kaxe;liag;mgy Waryka, J.d. (LO6L),
L Pressure studies of hydronephrosis in ehildron
by means of the strain gauge. dJ. Urol. 85, 703

Mellek, Wo¥., Naryke, J.d., Schmidt, J,.H, (1961) ,
. Experimental studies of ureterval peristalbile
patterns in the pis. J. Urol. 85, 145

Mengert, W.I., (1934) The #ffeet of pregnaney upon. the
\ wreters of common aniwals. Am. J. Obst. &
Gynee., 27, 544

Mewvenyl, I. Kovaséei, D. (1952), Studics oi the human
- uveber. Aecta. med. acad. selent. hungavilea
,;:’;? 233 ' ‘

C Mingers, P. (1936) L'mctivite physilologigque de Lluretere
: Compt. wend. Soe. de Dlol, 122, 782

Mingers, P. (1936) ‘Le.@alygramméfbaﬁhodique_de 1'uretere
Compt. rend. Soe. de Bilol. 123, 107

1itehell, G.A.G, (1953) - Aﬁaﬁpmy of the awtonomio
, ‘ nevvous system: Tdinburgh:s Liviogestone.

© Mevales, P.A. (rowder, C.01. Fishman, AP., Maxwell, IM.H.

(1952) ‘he regponse of the ureter and pelvis .
to ¢hanging ueine flows. J. Urol. §7, 484

Murnaghan, G¢.0. (1957), Experimental investigation of
the dynamics of Yhe normal and dilated urcter.
Briﬁ, o e Urﬂl.»fV91. 29, 40%.

Murnaghan, G.0. (1959) = Bxperimentsl aspects of
hydronephrogis., 3Brit. J. Upol., 31, 370



",

ra
TN

S

k]

- 94 =

,Huxnm shon, G.7. (1961), Llﬁ@hﬁﬂmﬂf@hﬂrngfaphy» An
Qx@orimént&? gtudy. Brit. d. Urol., 33, 291

. Muvwwvg F Lﬁﬂ Gorrdll, 5P, Hmrximmng ST (L9§a)¢

Z”:iclnw tmm;ﬁa ntation ho twa‘aon- poven 'gn:z,im of
ldenbio&l Twing.  Anne Burg. 148, 340. :

Mazphy o é.Ja$ Behoonbergy, HeW., (196@) Oboporvations
oRn inﬂrdvaqiuag pregoure, chongeo. duging
nicturatlon. J. Urol. 84, 06 - ‘

Jhaschos, h..(19J9) hyra4hvaphy ai wpiwul myscle of
- crenal gap¢llu* Anty. anrg. lQQ 151

N&?MM V. (1940) The ﬂg(irmmamnjem ai ‘uhQ caly
‘ revalis. . J. Urol. 4J9 145

Wawe ah? PLA. (1951) - Renad palvza anﬁ nre»o& Hew Yoxi:
- Grune and tsmé,m:t ; :

ﬁﬁgawghys Bot. (1961) fﬂxgmwimnn&ﬁl hyﬁxana@hwﬁmiﬁ

J . Ul"}l@ !?:56

O'Gbmﬂy Ved o gy, {19@1} The rele of mho uretor in
' Crenel trapnsplantotion i& o Urulé hb 51 -

L’?l&h&&hig d e, (1'»3,;0) 'ﬁenewamma of Lhe Liﬂnw
An!‘h {*013 . ﬂ'ﬂr{g}:ﬁ 14115‘}‘1\'1 fs: ~,23¢. :

Y .
-benlBL T Bruake, BT, (1910) Baibm&ge AT th&inluaaa

" der putonom innervierten mxmhul‘,mure
. fﬁlu”. Areh& wﬁﬂ, Qﬁg&iml 239, 41

Pmm@m; N (192’0) Omn‘bmamcm wcxvm in the }'mmzkl, o
- and hydronephrotiie aratarﬂ An oxperimcnual o
aLuﬁy._ Amox. d. med, Hoi. 1&G§ 36

A;Aﬁéﬁer cn, DR (1946)« A ﬁh@ﬁ@ﬁ?&@hi@ e thed fer rvcarﬂlﬂg‘

ure «ca:ml zgs,mms in situ. :Yelence 103, 595

Pilohor, F., Bollman, J.5., Monn, P.0. (19‘*”"?) ':em |
. affect of incroaped urv&@?al PROBENDE en»ranml
£nnetian. g Urol. 38, 202 -

ﬁulhbvg Wl (1@16)y The funotion of bhﬂ Fddnoy vhen S
ﬁwprxva% of 149 neEves. . d. BEpew. ugaa 25, 858

ﬁabhnaf¢ W.ﬁ,& xinlcﬁ By Murjhyﬁ J.J” (105?) @fémﬂuxe :
pludles in ﬁha humam urotar aﬂd wen 1) pelvia,
J; Urol, 78, 5 :



95 -

ﬁamiﬁbﬁﬁﬂ; Ju., Aiowauﬂnra L;n'g (1.956) P@Ar don of
“Glosue geneibillity Yo ﬂmmabh matele UQHG«
RS P g ‘F"}agﬁl@.w 153‘"3 302 . .

Risholm, L. (1954) tndga; in ronal, 0@110 and iLb
troatmont by o Qﬁxﬂﬂ pplanghnde bloel,
Amﬂ.chuy emw awminﬁMgl.-

31:1.:;31‘191!.% L” U t,i‘unﬁuhh :h?ﬁ% C.zimimlu Boday (iﬁa(;ﬁ) i
P*ﬁﬁhﬁ?ﬂm and, payxmbala¢u inthe uppoer um;n84j~
- brast of Tthoe aops in exwmr¢muug L uxabux
‘ .,Qanluwiuﬁﬁ &unm¢ Chiz. Gﬂﬂ&sg 113, Ud

@ﬂr uuwag Ouiis (39&6} %wp@w&m ﬁ»al hyﬁrnnuﬁhﬂﬁﬁgma~
Biffeotn of areoﬂfml paw%iaipﬁb K1 J, u;olﬁ

,,,is 104

-Mﬁbhﬂ (al3e (1%1?) Qn the zmvmﬂaﬂtu ei Lhw enaisod
urﬁhar 0? tha ﬂemx._.mar I %hybiogn gmﬁ 295

S&t&ni@'Ys (%ﬁlg)élﬁizgaiﬁ iﬁ %nay 0 the uwghﬁy ;'
» Uro ; 247 .

sothnd, Y. (19L9} prowimmwﬁﬁlﬂa wd¢am 0* the Urmzew |
Amew, Thyai&&»Jggs 44 Lt

Satend., Y. (lﬁlﬁ) = xyavimcmgal ﬁuﬂﬂi@ﬂ of e urﬁbﬁr
Tho canse QL uretoval canuraﬁtioﬁ. Amur 'J-
1’;131' Qii}l » t“g 3 ,.340 ’ : ‘_ - .

Sehaaidarg Wy (1938) Dic muﬁkulath dor oboven - o
, harrableﬁtendam TOE Sl G gon. Anat., 108, 107

. ‘._.A o

Saaﬁﬁg .D, (Lo12), mxﬁarlmgptnl h?dﬁonmﬁhMQmma&
surs. Gvn&r ﬁ O l‘g 96

v@ﬂ’mg JaBe 8, Qamaamﬁ oG (1960) An exgerlmaﬁval
m&vdy of the lower end of the ureter and
WIE uer@--vc*m iend dmmhum in dogs. . I’»‘P"i Bo J ¢
»{;:i'()l.o‘, rn)-f"" ﬂ'i() -

| m@?&&ﬂﬁﬁﬂ HaT. (1983) Guthotos, xvslﬂ omony of dhe ,‘9“.j~

needle in pereutbntous arboriogs Qﬂja
“hota. ra&iaie Qzaahh» ggg 56 8 \

~$&@éﬁ&ﬂg Helho'y Q¢v199 ibf {19 9 EﬁﬁQ“JUQﬂ el
hvﬁwaneﬁhxnalm@ &raha.?aﬁhﬂA &9 l&g




-9 -

1aoﬁxng ﬁ*%s$ BaV1w§ deG. (L960) B parnmﬂnhni
hgd?@ﬂ&@hroﬁma.wlth@ut mvehanxenl obebruchion
gm ahe nramsr Brdt. J. Urol. 324 &Jn

Sorennen, AL, Andraaaésmg M, (1954) Pyelo-uveboronetyy
Bandieh Med . ﬁmil L 24 - .

DR P i A héva$ I {2960) Bowmaﬁtﬁbﬁa yww&h in naxrtial
umpheﬁuﬁamyaim doga. Drib. J. Surg. 47, 567

- @inekles T,T. (L@;u) Siome ohporvations on ureberic
aeltivity and huaiv olimieal ﬁl%ﬂ&&iﬁﬂﬂh@u
PR . ﬁ* &ggﬁ Hod. 49 7&9 .

Both, (194&) QbseMthmous on usatur&l ﬂ@rluhaiu e odn
unpporated dogs. Proo. Soo. DS mﬁalg{&
1"063 -8, T0

i3 aﬁhnﬁra H.R. (1924) A mﬁthaﬂ for vﬁﬂuwding
contractions o £ the iuhae“ human uwatmr
o ﬂrul. 13, 4??

@rau% H*“.g Kah&n&, Gulle, HuGer, A, (19%7) yhysialogia@m
changes in the woter amaﬂmhgd with pregnancy.
uhrgg.\ Gynac. & o, fx@, 51 : |

‘ﬁnQEEWQQﬁQ W (19 7}  Recend Qbﬂ?TVBﬁiOnﬂ on the
| guﬁholagy Of hjévan@phrogiq, Proc. Roy. S00.
E"{Q& . ,,)() a1 f i -

von Wapenen, ﬁmy Juﬁk&x ¢H‘(19’9} ;ngew¢m9n£a1
Caxendnation of Faatﬂwﬁ causing uretoral
~@llation of preogneney. J. Hral* A2, 1010

Vﬁxm&aheﬁ, V0., ”haélerg B. Q,g (lﬁﬁﬁ) Urwbardl gtﬁuchures.
An @xparimanﬁal sindy, J. Urol., R4, 269

Vnvkson ﬁg@@h (ro%1) ﬁtﬁng of the ureter in the
: prmduaulen of hgawmnaghwomia.,'d. Tpol. 20, 567

_E’amxxhss S SeRa, Walotba, T.9. (1961) Henpurapent of
}Qwiuhﬁlﬁiﬁ ¢f the uwreter ond auv relation to

o - druge. ods dmex. med Aoc. 175, 15

Uﬂllﬂammi . Td,(lgﬁl) CMhe footal ureben. Bwiﬁ¢ g
Uraza‘ﬂw, ;G@ o o




-97 -

Wislookd, G.B., 0'Comnoxr, V.., (3923) Bxporimental
obseyvalions on ureters. -Am. J. Phyelod.

Upodaldo, G.d.4, _(1944,)} _ Tho venal heavis. Ulobor
mode o A3, 15 ‘ 4 L




L MBI T -

' NORWAT, INIRABEIVIC PRESSURES =

}30(}
1\5(3 s

AT~

f;_wrmﬁxc
Lo

| “PERTOD

(Wksf

‘-BAﬁﬂb '

I»’LISV
:P‘ 14 tl) g
RANC?E’

fhg)

Diuretic Studiou:{«Jﬁ

minimum & Maxnmum
prcssuro,(mu.n )

ﬁladaer'
: Empty

Bladaer

KQ el

s

0 =2

- glin,w'

Q{flc

- ﬂ

15 |

Pull 1

Ll

1o

HE '\x-:

“ j;ﬁ‘m

- ~."-(“.19?.

sl i

e

k.

| 20

'-l;iQf

21|

TRt

10 |

13

T

 ,16'

-‘:‘-:8-“.’ “

%ig,;

- RY

t
U@’ﬁQ‘Iﬁh.F£ Ff

. 12

i7la'

Y

ltolololololololol
, i Bt D b

'11ﬁ

RE

)

25| -

,.'- :‘ 25

ffi;iiJ-

S Rl e A o B 2 B R R R A

12

Cag

L0

: ig

GO CiIOL O
2 LI S B 2 '
O R R T

i

-

”f4;0”

14 ol

......




TABIE I (Cont) -

‘NORMAL INTRAPELVIC PRESSURES.

2 Lo Iy L, .

]‘m -

}FIPTRIG
TUbP

PERTOD|

0r
S“UDY
(?ﬂxs)

ﬁﬁ%ALl R T -nresamrc raﬁge

Ditiretis Studies

PELV..

. M ndnym. & Moz imum

. PRBS SUM..

T RATGE -
_(mm.Hg)

I Yo, |

Bladder
mety

El%dder‘ ’

? ﬂull

0 z;

ok

Sl '_: 33. = 4,?_;.;‘"' :

©RE

o

qu *,?ﬂﬁfisf:
"‘50 - 5 ;

Al

. 3.9 w?a

?‘:.-19 - ?5 _-

: ,‘::3.21 R

Bt

0 -~7 s

e ;23' e

e . 0 a- '10 - \:,

35 -4 |

Loa

Bt

RY

'jQ‘;«I\fff@”

| a0 - 27|

26 -32

|oRY

________

0 =2

] -

B

e

[w-20]

|24 - 35

Tt |

RS FE) RS REY SN |

| ECRE




TABLE IT - RENAL AUTOTRANSPLANT SERIES

- DOG

10

AUTO

. -
- .

AUTOTRANSPLATT

5 ITH

Opposite

NOs |

.

KIDNBY
RY

Tlise

Kidney

Gontrol

. COMPLIGATIONS

A_Artérial thyombosis

Rt

e Iliaav

L1}

——

It

Iliee

i

Lt

Iliae'

i

N

, Iliap'

b

Arterial thrombosis

CTE

“Tliae

"

| i

| T14a0 |

Gastrie Dilgﬁétion

Intussusscephion

Lt

| 1118 |

Tomhr.

B

Intuseusseepbion

olaolwlajuleslvinl W

t

Arteriel “thrombosis

elelelelirlrleie]e

5

i

Iiiac$

RN

Jxﬁﬁusgaﬁscaption”‘*

y
3% ad

It

|'T1iae

1

Ansesthetie death . |

o
DY

Lt

| Tliae

: ;:'11

=
w

Lt

Iliao |

.

Intussusscepbion

FL
.

Tt

Tlao | —

"

Perinephrie obsecss

-
| A5l

T

T

N

T

=1
R

It

Tlise |

"

e
]

It

Tliac |

LW

_Arﬁériai %hxthcsié;’*.Jf

'n'n_

‘Lt ;*

Renaan*

Lo

o on

P
ol o

Rt

Iliao

e

non

D3
<

T

T

Venous thrombosis

P
=

Lt

‘Renal

"

Arterial thrombosis

N
N

th

Rénal ,

Control |

R R I I o B e e e N e R

n
LEH

i

Iliac. l

"~

-




. UABIE IIT - AUTOTRANSPLANT PRESSURG STUDINS -

[ DO&

= PPRTOD

0P .

| spy

(wk )

- BANGE

BAsA&‘ |
PRIV

WRESS
(mm*Hg)

Diuretmc Stu&ieu

by
Q

Tinimun & Maxlmumﬁ”
Pwess. (mm Hg)

| BLADDER | ’BKADﬁGwa
Bmpty L Full

- ﬁ«sz :
1 @o |

ﬁ}ff".\.

0~ ~1i;ﬂ§fﬁﬁ

17 =29 | -

(A3)

15|

2]

13 - 21 (7)

= |44 -850

(a12)

;23;.'

o 12:" )y T

2o

(a14) |

35 - 40 (7-9)|

|28 ~ 21 |50 ~ 55 |

FQAiS);? 3

2?,f43;g..

5 (a22) |

19

EEALEr)

L (A23) | 1

5.8

ol leslabs e v g
u
g
1
=3
ra

TOIE

'Fignres in brackets are,préésuxaa
 regorded 4 wécks after transylant

R EEE:NE




TAWIS IV - PRESHURLS AVIER ummo (“’C}Zisi(: ATAS m’ “LII

Oofioy

1 Uratoyo

~golic
Anast i

i vl Poey Anaob.

' lﬂ w}a, .i?{,mb fmuas"u, )

e A

Rosting

- Propoure |

'{)iﬁ%ti{:
.M.s?msa; |

'me A
- Prosoura

ﬁlu‘*" wie o
PonraPress |

e

(i)

?
'A

et

2 -:‘:.. .
3
I‘3

‘_(z,m Her)
0 - 45

‘(mnag;)

(it

Rt

W)
3
s

£:3

‘?

T

.~ WL AR T L s

- ne 23 - -
Hos G e s ~ ‘
. % 55 40 o
Wo. 7 | Rt | 23e32 | Fed0 | -

Would | Tk | 21 - 23 [ 36 - 38 - -
No.l4 | Tt 10 18 - 25 . -
1W0.15 15 - 17 | 1 - 20

o .20

R

21 - 15

Nl 3o



TABLE V -~ URKIERIC T-TUBE STUDINS

DO
Qs

or

| TuBe |

TYPR

URETER__

WO. OF
DIURETIC

L STUDIES

|  COMPLIGATIONS

T

| IeMID

-

TUSE ROTATED -

| T-veeER

£r

- TUBES BIMIEN

| L-MID

ADBCESS

e

J; L-MID

“n

. TUBE ROTATED

T-MTD

PUDE BLACKED

| L~MID

TUBE ROPATED

L-MID

PUBE Romammn“"

. L-UPPER

TUEE ROTALED

. RMTID

QUBE ROTATED

R-UPPER .

.

TUBE BLOGKED




B wwacm. 70" 'r*m, gﬁnm:mfs

AL A mwwzwmms |

“”5*ﬂﬁﬁ ﬂb»;l

1&u h,GG”' ;aﬁft naﬁhr@wuam t Bmﬂeﬁuéh tochnlque

‘14 (ﬁGD

e 5.60;1{"'_*___7
71» 6 60 '
L 14..6.60°

2L. 6,60

235, 8.60

f'i)f)c} ;Ie:}.. 2 .

96{30
0. 9 60 '“

b«l@ 6in_t06maﬁi¢ ainremisz bladdew nat Q@tbﬁh@&&ﬁed{%:‘

glegt ureterawaaliv anamtamosia

w'fOSnebla &1uweblﬂ
B. 4.60°
.4 60‘-;}

ﬂﬁwmher d&ureﬂis

‘ﬁesaemdmng pyala{rapny, tube pomltlmn

mﬂﬁim;mctary

Oﬁm0uic aiuromin . ,:‘__‘3;u”*

"ngéandin yyelq@rqghy, ﬂydranoghramxm

“and hydrauxetar

.Gsmutie aiurmais

. WQerimant uorminhhaﬂ*~ Loft Lmdney

atrophia with hydranephrmsim nd

 ﬁhvdr0ureter.“.%tenbsim of uratarawcolia
*fnnaahamumiﬁstc,pinwhcla sxaa,‘;;; L

- ﬁﬁ£ﬁ ﬂﬁﬁh‘0$tme,‘ Bmdnnmah %echniau@u
| ;.tuba to surirenal ﬂpncéa< riyht neahraauomy. N

=)f&nm0tic @“ﬂrcmis'{ paaneghriﬁ bube

blaeked

-:Daﬁcenaiuﬂ @yeloaram, tube’ §0a1t¢on e

maﬁumw tory. o



16:20.60

et ‘3*10*5@" .:i-"‘m}?@ﬁm&n"h i-mﬁaim‘ued au - mba blmen ofi. S

“*5POG¢tlgp g? mmnﬁmvurie iube mmﬁ ﬁ“lViﬁ*-'

3)(3(’ .‘LT{J

ﬁhlﬂ 60;;,,"{.
‘ f:_‘f'\t.eshnique* Uppm xbh:b:cil x‘:reter mi.umhed
Cogrldn fL‘G.Lmn Q.. imba‘ DU

240300600

27, 1.61

14. 2.61

.QOC; .ﬂa 4

]810(‘5'

e4wma 60 "

11,60

‘Oﬂmﬁa Lia ﬁiu::cml;:s' biadam? nﬁ%ﬁ e&%hfé"i:e'i?:lmcéd«-

m:&“ﬁ :*mt rif*‘ht ne ghrm* wmmm Budetmh

(anz:;;w;lc: 'aizgmyl | lm‘.’ i, ;mnhxe::mcauy un’ba

- uncabisfoctory. Lol ure‘xtuwww

S b ohgnlated, o
1.11.60
8.11.60

12.11,60

- 1511.600&3111@1:&.@ dinréésis.

: R:!.mh'b e boro- eolia amwﬁmuomlm o
'v_f()mm*tics c:v;.lm"eca.m* N

| .,\:QESI.;IOTEZ?.Q diureﬁis .

) Gumo i».w tfllm'esm .
2002610 ¢

(’.)m“mtia ﬂ:mx'eﬁim

{ prar:lmenﬁ tomim'ﬁea: Tias "L.e(i ¢ @ﬁmé;iia SR

mt‘ m-a es:a aolm ammmmcmim

AT NN

Teft nephrogbonyt Upper thira ure Le:c'
.im.ubam& 'iI.L bh Yaflon Q}mtuba

Ommc: Lie cliu:z’(:tsis

‘Gcameclc M.ummm Uzu.m valumts

; '.{ 213460 ‘_ Osmobio. a:im‘w dae

5. L.61 fﬂ:n:pesr:{xwm mmmm ted m;z aev" Ima bitben
- through all tubes, ad. }:ze:‘sél J.GUMM?&&Q

&bs‘eos}w oi‘ ‘amols,a .



D06 na.ﬁw
<v5f31¢10 60

08 o6

4 11‘69

) 1;,1;;60

12,1460
14411560

B 2111.6(} o ‘.-J@M rz.r\t,l r:lahb zmph::cm hmqmm. 'Hadmmeh
1fgﬁ1?gﬁﬁwgz

- _ 91260 "Qrﬂmtln s:iiumasin

5.11,60 {~s,€f’ha.{.‘t and a;'isﬁzt nemmcm bomiops B&dﬂ«mﬁ‘h‘

P R boahniqucj.

an

Oem 03.0 &ixwes_m

Leiﬁ aﬁﬂ rigght mvhmc} &cmim . Badenook

*ccah nique .
Oumtia ﬁ.i.ux'mia |

**ﬁk‘ms:at ,m é’iiumﬁla

‘ \Dadaenmng pyelog fx*ﬂm' !;i];) oF :m'“ ,
. nmﬁmcmmmy m:;bcz in Lae’i.v,z, nuretnr al "’one.,

Qoo m a‘i :Lm*es o _
‘f.;:mu'tmm um um. Qweelm mtm im m slcls)

. s)ﬁmmtm cllm:@*na

nimal dirs{i* 1=igghu pyom;ﬁzrn .}.‘ﬁl

‘.V:"‘-i()iamﬂ :La diumaia

* Oemotic ailgma;;.m Deft polvic PrOEYTOs
= urine volumes. . Riﬂht rm;::‘m:cﬁ Lm 1y tube |
R umm:ﬁ«n&mwﬂy” o S -
£.18.60 . *‘_s};\:mmmm %amlmwd' Mi;,ht, mphrcamwmy;
¥ Itube nob in pelvis, mm»iﬁm ?mi“i. fube
' '_"~" smmsmc bax‘y‘, PLEBHUTE . mqmnc.a Ciumt <; |
t;mm wm i,oaﬂ?@ Q‘lmi,:mta%:iam , | -

wchniqm



pot
oy

.
*

Ee

P!

30& RQ*Q~ '“

12.1.60 e

AnséQf%?si]  '

*Emght ureteromool¢a &H&ﬁi&mﬂ"lﬁy“
‘pﬂ@ﬁﬂuxa ﬂcqzﬁmam duVin@ auto H£O§ﬂr¢?

ebabruet&ﬁnﬁ

‘meatie~&inwmsﬁﬂ

-fmﬁsmbﬁic5&iﬁraﬁiﬁ”
B.5.610

Dmmat&a ﬁiur&sin

"fiﬁamutic dlu"enia

:_"‘:..332{Qt“)l‘.l.m“ﬂu g.mrmia ttah Jhed aa- m‘zimﬂ!. Hod a o
_ _;;rzwhb py@n&purmuiag pGﬁJb‘Oﬁ left .
'aﬁ;nephraw*amj tube aa&iafactﬂry u%nmmaaﬁ"""

”i&hu uxaa@ﬂai &namtamammm

'fﬁﬁﬁﬁﬁxﬁnd r 1% nmghrubuQM¢cﬂ, olalng¢rt#f€‘

tachmque ¢

7;_Osm@tma ﬁmnrauma.« Lmit nephrma%onj

. __._ fQﬁmbv unmaﬁﬁdfactorya
Eiyiﬁi;:;ﬁﬁsmetle ﬁiﬁresis

”Wt‘g,gjﬁxgarinenb ﬁmrmmnu%@ﬂ A mn&m&L.had o
,~{‘pu13ad nut bnbh naphromtamy ﬁubemﬁ wy,.ax%fif”

' s #Ee

rLemt and righ% nnghrostomien.* oldinger i,»

ﬁaaimlque 3

adle #hizd lelt. urese# intubatbed With & o

o . ,;:Texlon L. ‘tube o - -
"1t;°316;3§§h;-”’ﬁ paxuum&z wlu&indhad 8o 1hhkll had f,»i

o |  @9?&1&@¢£ re° rnmp@xihenval &bﬂbﬂﬂﬂa.




!)’)C' }59 - 3—0

A ~6“L“"51 Qi&ht hiﬁﬂQJ uubntranmplantea ta right
S iliae raginu. Lefh and ight - N
f_'.Ejf: ,- ntmh:;:m%m?em 4 bel&imﬂer : LGChn:Lcme,

1*» 2 61 ﬁupmraummvz> phwnmbanim right ranml
- ~‘:_""'xki1"t7(3r}f with infaretion of kidnoy - ‘f'“l T e
" . viephréctomy. 'Middle third Loft wweber .
4 imubuxwﬂ 'ul Lh ﬂbainlesn sueu:}. ~ e .
i 231*“261 ii:&pemmm bm*mmted@. f!.’w mbﬁ}'m &:‘fngl,},a o
BRI "tm ure bm‘ o | - ‘

14 Ridl r:aﬁ nmi x'ifgm nmvhzmr'tcmlew uelcimmx:_, o
R T teehnique,{w( S

o ?Qlfiﬁ -

: 1:} ‘:S". 61 o Oﬁm(}'bﬁe (3 \11’9;3"‘3
- 14'351 {)3;&0"51‘3 &iumhi a8

o ?.3‘_-"61-"- T rar i f‘eteronaculic ane mtwcsim pmsm:c J
e sequence during acute wﬂammc obs*bruatian.

'!)l'(:} G:l. ) ’ 2 “Kﬁmt-’ ﬁx} 'ﬂl’Q 1'&'31; l&ft Iljdr{}rxp.prix,adia ;

"‘4“.»;61 Ommtim d:i.ur«:ama - £ : B L

? 4 G:L . ‘1:}3{}){3« ;;'j‘mgng{, -f(_ﬁuqin J‘»'{:ﬁ(}. l@f’b 1}“ Qﬂﬁﬁhrﬁ)ﬂ i».%x
'Patant ummm »:mlic mmmtamomim R B

A5, 3061 Iﬂi“b nﬁ‘g‘hmﬂmm}!" f*}f’ld:ln{;ar | tc’mmiqua» '
| i h‘t; mphmommy TR et A

G 4 61 xpf.:x'mc*n‘b tﬂl"'ﬂin"lt@a aﬂ :’m i!m:!, hm}
| :@Glletl Q]?’L "bu‘be‘ ..... .




. 4,61

24;“4§31
::_)55 ) 4w61

. 2{:‘ 543161 |

1, 5.61
12, 5,61

'1;"6.61

™
-]
o
&
!,_1

;Emﬂer;memb torminatod a

% mmﬂaamulmu wyelogram, thube gatied

Tedt nephwostony: * Seldinger tochnigue,

CMigdle third left ureter dntubated with

&tamnlena giveal Twbuba’ coatad vith ”0£10n.

%wiube blaahea
Wit h écle&reaua aowasﬂ

Tgl éﬁﬁ ﬁigh% nephrogtonicss  Seldinger
tochnigue.  Kiddle thicd loft urotor
inbubated . mﬂuh'wa lon em%Lea séadnlogs
&t@al-mnyuhaﬂ |

'Ommaﬁia diuvresls

ractory.
wmatme ﬁ¢uﬂnﬁlﬂ - iaslurc of rocording
. - " oquwiomant.

Oemotle diurosis.

Oemotio aiuxegiﬂ

Oﬂmmﬁie diuresis

Burperimont terminated, Pregsure Sequonce
Quring goute ureborie obgtruction.




| 3305} Ho. 13

49 }oﬁl ‘;
'teahaic},ua, :
Jintubatod with ﬁ}o,{‘lon ca&md mtainlos&z

'mtvel e ahmmol...

Teft cma right nmmmmmmmm Soldinger
T&ﬂdl@ mm?. right uretor

iﬁxreramen urogran - poaliion of T-ehanmneld
szai.'s mmm ey and no prox el dimunbmm :

(}:azr;uatm ﬁ:n.tz:?aﬁ_xig}z - neither naphmmtomy'

tube satlofectory.



P0G Mo AT

- 26 5351 'f()amcztic Ciiumﬁim 1@1’» r;cmnmatomy
e ‘%uhe rs&xh.mma uc,aryﬁ e

50, 5L6L - xex*atmn m;*ag:;:am - pdld” hym‘cmm}hmmmg :
e 93 ahhmmi :ngm?mmly ncyb :tn u.s:ew.“:,

L84 6.1 gt umm ”mmmlu anag: &me:‘ﬁim 'ﬂ:r.‘r;»m:m:&;'a
oo "ﬁ:mqutmao cim*ing; fmuw um m:zf:m i
| 3 ?f‘.;:;ﬁbmﬁ*uomimn G S

36(‘561 : ‘:C)esmotm &ﬁ.vm e L L

184 5‘?': 6l -__Txgmmmant sax*mina'ued am Lubers bibmu
S T eff. ‘.i?mga -of rig,hb neghmuhomg tzuoe in

- kiduey “4looue; congiderable fibropis

. .;a‘*rmu’afl g 4331&;11101@ g Im;i.‘"a iw&maenhro'

- with "ammmm of ure ue:m 001.}.@ R
maa :mmemiﬁ : :

. DOG ol R T e
B 5 K .m:»ft and” :t.':z.g;ht ﬁephm. wmiem " fwlﬂli‘{f;al |
. ‘-t.eclmiqua. AR S

.',.

.25, 5.6l ﬁipmrimm i:amimted o) a% md bi‘b"i-ml
4 . __._-_‘_nfi‘ mmm S

| é?.fs .5}61 }iigs}m "aiid le:ﬂ- neph:rcmtmsxiem' eléix;{;ar
.,..‘ijeixmiqum .{“i Bt ronal mmo‘tz:'ann@lm% .
"ot p w;u%i :i&iac: veﬁsalaa T

50..5.61 . .'jf;flxare'tisn nmgmm*" trm:;d iumtirm ”sm*bh

9. 6. 61 . Gz:sm:)'mc c‘iiurcaiu
" :LGL;.G:L 'Oam u;m a,iiuwma




. 28. 6461 ifﬁﬁmaﬂic”ﬁiurm“iﬁ . _, o
4. 8.61 “ngamouic aiuraﬁisa necérﬂiﬁg ﬁﬂma»inﬂmcuory,j;
”OQiB-Gi\;ffGﬂmaﬁie diuronis. Part of recarﬁin& 8
- ﬂéﬁmamiaeﬂtullj destvoyed.
‘:';3'~E; 9961,R;LLﬂﬁaranﬁnb uﬁvminateﬁa (r@ﬁiﬁiam:df
| a ~nephrogtony tubes’ maﬁimf@aﬂbﬁy¢j~

Dog Ho.18 | S |
o '5,6;‘Slﬁu;‘ﬁigﬁﬁ-aﬂﬁ_lmfﬁ'ngﬁhrgaﬁomiemz 'ﬁﬁldimgd?
: ”""té@hniqueu Uppor third left ureter
o dntubated with Teflcnweemteﬂ shainlesn

o ﬁi)@ﬁl 'Em‘:ﬂhbu

"'lév 6;§1; f'0amaula Giurca&a. Righh nﬁyhrmntmmy
o hube wnsatblefocbory

10, 6.6 ﬁa‘anndin& pgmimgran~: (. ﬁuba raaabaa
o ‘~“partly abntruatznw ureter _
. &4 Qﬁﬁlb “”Osmo%iv &iuxaﬁim- - Right naphvumﬁauy tubc
SR ‘”unwnb¢wfuaforyn . - |
26, 6,61 :f; gerianmt Le&minatnd 243 AOF hna b;buan

G Mol S o
204 6461 n;3§idhﬁ‘&nﬁ"iaft'néphf&ﬁtnmﬁaa?(LWﬁﬁﬂiﬂﬁé§ 
: technique. . M1dﬂla third xight urotow i

'”fflnuubauaﬁ ui W o Tmflan caaueﬁ tybeud ﬁl@@ﬁ
ataaE Tw&ubm .

“31ﬁ57a61' -'anrahiap uwogyar glight wgﬁatioa Of
- T-tube |

3, a;“61_; Qamoﬁ1c{diﬁre$i$“




?a 8 61;””.Ormatic ain“esln

Q 84 61; LB mpermment terminated“' limht fmbromie
- pround Tesfubo- with mininel hjaraaephxasi _
Podition of nvphrusﬂuuy tvhes %xti wutary;f~» 

DO No.20, SR T B
,ng‘ﬁgéirfifﬂighﬁ and 1@"“ neghrembomion*; Séiﬂiﬁgdf ,L3t3‘
I ateehniquﬁa__ e LT
l,‘g;ﬁiff Osmobic &iurasl L . A

‘Aﬁ}'ggﬁl"‘fﬁamoﬁio ﬁiﬁrnﬁ¢6 - Jcit tuba iumcuionlnu
o fintermituently N Cohew :
~.jég“9.§1 ‘:'Gauatiﬂ ﬁ&nrarla

0.10

.,

5o 2

~f51 ;  ifﬁt u“ihﬁwrwealia‘ Rmﬁhdﬂ@ﬂiwé pr BevICe RS
" N aegmunca ﬁvrinh acubo ﬁhgtyuatlgua

.J'$§ll;6i ff metiw diurvame - lefﬁ tube\xauluw,

.W¢Q;il-61 :kauamotia ﬁ;urmula - left tuba fuulty D
h7 11 61 _1 Ormoy 16 Giuraais - 1ef$ ﬁube ?aulby«g,”
25, 1,62 ff.@smntmg dzureuia“ ' :

:llg ggﬁz_" ﬂhfﬁerMan serminataa.l Haght hydxonoﬁhraaia.i_
o Enmition of nophronbow; tnhca aatia;vcoory L

g fﬁoa na. 1a

8 61_ £u0 nayhroqtamy tuheﬂ 1nuerted loit f;”"'d\
ki&ney, ano tvbe wlﬁht Li&ncyﬁ “ oldin
| ___..‘lyec:%uiqw.w. B “
'152;9551**ilﬂeﬂaendinc pjelmnraphy

1&5;9§615 .fﬂi oot 1mfnsimn O fluld into ﬁQlVlB;g;;
R “@ aoﬁna diuruﬁman ;:3$-ﬁ"‘ |

- 9.10.61 "3Mxy¢rlncnu ﬂegminmuad bccﬁuse ol ule SN
s IR r&ahu.f ?og¢u Qn ci ﬁuhen ﬂhu;miaoiory LT




B 3311% @Nﬁl

2711561
:3‘ E 1§n§1 -

. 3«- ;lg‘}! ﬁl Y

:;.;L 9. 61‘33-
25, 9,61
o 9.10.61°
16.10461

1} N‘

: hi@ht and 1Qf% nayhramﬁmmiaﬁal ﬁal&iﬂgaw
‘iFiﬂthﬁlguﬁs. Teft vonal au&aﬁzxmmg&unu
- %o left ilinc v@s&01$*4  _$"’

'14,? 9461
1509060

28 9 ﬁ\l
15.10 561'

pané |
s : ‘ihl@ﬂd&y*§§ éﬁubl@ £lap %@Qﬁniqmaw,ne{r*“

-ﬂsmati@ ﬂiu'ﬁﬁiﬁ - - |
"Emcratiau ar&gmﬁm%f'gémﬁlfungtiamq
“Osmotic diuresis -

':Gmmﬁui& d&mr@ﬁAﬁg hod fht %ube iamlby

Right mxmé@r ﬂivm&aﬁ vrd ;mglmuﬁg& &n :

‘°.Qﬂﬁﬂuic ﬁﬁurcﬁim

%&mmtz; divrosiss Prossure recovd

_ﬁﬁ@ﬁﬁ@@\iﬁ”@&mﬁﬂaﬁ_ , “
- Experimont torminated, hv 4 uxﬁb@rQﬁVﬁﬁiéﬁl
*raﬂabtamaaim n&ﬁiaf&@tary alight ﬂﬁ@ﬂﬁﬂi&

righu anast amasiﬂq ﬁasitiaﬁ of

“fnaphwaﬁtamy Lubes pobis imabaryﬁ

" Ri{;ﬂ’ﬁ m&u 1a:ai't 11&}’}%3?@&1::;1:;3 cm* ) LB"alaiws‘m
 technique.  Loft renal autﬁtranmplann %@ o
I 7 left fldag va ﬁﬁlﬁ*‘ B0
i"iﬁgdﬁyéi5{;_ﬁxaxe%ian nrﬂgram* ﬁilﬁi&blan Qf laf*

”'7‘7 "“7p¢1Vig and . ura%&rs o
;Qﬂmﬁ%ﬁa~d¢uxmmia§-

- Oemobde diurmgiam;ﬁi_»

“”@ mﬁbia diﬂ?ﬁﬁ&ﬁa\”

Osmotic dinresis.




»‘..\

'Uhpur ﬁhirﬂ xi&ht ura&er intuh%t@ﬁ
~if-u*zu iaﬁlaa acataa mmainlcﬂu mtaal

* J“,f% tuh@

,,;,11.61
R 3:1 61 h

GG Yo epd

WWW

DQ& Mo . 26

6&13 61;

aal@tal

2,116

ﬁz Lﬁh@ blﬁ%&»ﬁ;aa

‘>'ﬁm@ar¢mﬁnt %m?minaba& Taft ureha¢

;1:¢g%@na&mﬂ &b vmai&al &ﬂ&wﬁ%ﬁﬁﬁig*. o o,
.wﬁphraqtamy tuben - patisfastory, Debube o
hhiﬁﬂxﬁﬂ miﬁg_gglgﬁragud Aebrin, ey

Ri&hﬁ anﬁ 1e£t n&yhregﬂamieﬂ*: ”éiéiﬁgé%g o
2w€gpjtaahniqueﬁ i ;
S to 1e£$ ilima vaaaala.  [

m 610 61
1'7,10 6L

,jmmft ronal &utntrﬁn&pl&nt

;!Lefﬁ }1amﬁy naﬁ funa%laning. ;f

:?xyer;m@nb tﬁxminate& Leﬁt }mdnﬁj

Right and 1m£t naﬁﬁreﬁtnmias., sﬁlainéér-fﬁ |
bechnique, Lelt renal @vtaﬁmxnsulanﬁ t@ ;;
ﬁlﬁfﬁ ilia@ vnarel ‘

j@ﬂm ﬁﬁ@ﬁ*- yaﬁtria ﬁilat&%iong'A'u

ﬂ*daf% ﬂaghremhmmy¢ ‘dﬁlﬁiﬂ%ﬁﬂ uachnlquaa{;‘?'”f
_fjmafn O V%JAﬁﬁfﬁhPﬁlanﬁli
5?%?%@1$¢ Bi@hﬁ naphra@ammy;u

. 1(} 4 ,13_ *61 | .
»ll§?1;§14

ri&hb iliﬁﬁ;

ng Vammﬁ&ﬁ Qnaeg buu elinia&lly‘hellu e

. Dog ﬁ@ﬁﬂa IlﬂOaileal intmsaaa&@&p%imn&‘ﬂ*f’r“




o }.:,f,,mot} im : :;2'?

3..@.;11 G:L”

MG fe2s
4 » l& » bl. >

Y -
E

. e,
. &,
e

9.32:61 -

oan.ae.n

18.90.61

Y;fmmi% naghhrgutﬁmy«

';ta righ
iwnaphreeuﬁmy*?ﬁv

RRTEEC I

L Isef v ne inﬂ £ Le::aﬁxyf 3
fffhﬁfu\r@g&i auusﬁranmplauu La wfyhy ili@g
 ??&$BQ1& wr &r%@rinl ﬁpa&mm

‘¢5ﬂﬁphramtamy '

7,126 Teft nephrosbomys:

'*ﬁapaféﬁémy&'
o . }73reaneaaa

‘14.12:6L
o Gut rnﬁaﬁhaai_

_prerimert ﬁaxm¢nateﬂs
. of anaptanonis.

Qlﬁiﬂ SO S
iaf‘ ranal ﬂﬂﬁﬁt?&ﬂdﬁlﬁnﬁ
Rieht -

&aahniqua*;
RET vagmelsg

5@&@ vomxhaﬁ.. L&ﬁaratamy w=inuuwaumsamni angA
. eagily xmamaad : ‘

féﬁ;il#élf{}“ﬁag aied £wom pneumunia{

%eldingmr mmahm&quugfi

R@@ha

1‘3Kp$rlm@ﬁﬁ a@mminata& an aag mnurlcm
QjﬂmArﬁGrial thrombosie with renal lnm&xat&anc

v 'Eel&iﬁger technigue. .
_bﬁftfxanai aubotransplant to - lefy iliac
vessola. ‘Right’ nephrectomy . -
Il@mw;laalxmmﬁm&mu@ﬁeayﬁignA
ﬁ%ﬂ&fniﬁ@yg Lleemilaal Lnaumausuce@ﬁian@

p&ﬁﬁi&l:@im?ﬂp%ﬁﬁhf



1‘39{{1@0;;}0 N,

{; . TR gy, 12 ¢le' _ﬁé%ﬁ ﬂﬂﬁkréﬁﬁﬁﬁwu Heldingor %caﬁﬂiquégr
o L Tl ronal. auiatsanQQIQn B0 r;gh%
ilia& vaﬁmalba kight ne@hweeuely

12,12.61  Dog having ‘solie and’ p&sminb blood’ ﬁ@y?ji;
Lo 7 rectuin. naﬂ&ratawy - &pastic Gﬁlgnv
Aﬁaadﬁheiia ﬂeath¢ . ‘ : :

A, 1562 Eaft n&phwaaicmy- ﬁuldmnger ?GGhﬂiQﬁQij;f ;W

_ Teft &uuetranapl&nt uﬁ righﬁ Jliaa
“ vnﬁsela@;;

§;l1;éé ) Lwarabtau urapr&m = slight hyaweﬂﬁphragig
Co T o lzidnéy ' » ~

~5;i14§9‘ \Gﬁmatiq ﬁiﬂfﬂﬁlﬁ
A ﬁ;-éﬁilgéﬂ Eiﬁhi nmvhrﬁcbamJ o
' 1l«yl¢§$‘i Oama&iq,&xurgﬁ@n:»‘“
? }83 1(65::‘ Gamaﬁiégﬁigrémim , Ry
:_A’*Qgg 1,62 fb@mﬁenﬂiﬂg&pgﬂiﬁgramz‘ 1o ﬁil& e ion.
N 9#‘2;62‘e.‘ﬁamgﬁiﬁ ﬁiuéaﬁis- ‘ |
:iﬁf 2.62 fﬁaméﬁiaféiuraaib
?95;35;62 A‘ Gaueﬁio diure&ig G -
B PO 562 Seacendin& nyele&ram - hy&ren@nhramiaf_;;ffj
’v ’»,1;a:6"E2; | Water dduresis.  Dlood uren ) ngm -

35;! ~f§t g7$'6(62‘ nyériﬁeﬁ% iérm;natgﬁ.“ 46 ml of urine SRR
| o 1n the pelvis. ?bgg#iéngaértabgA
: matiafaa%orgv ' T



DOG o328 el T e

4i2.62 ?}g{:}"aef*b nmyhmm uomy; ‘“a:},ai.;smz: Lc:mlm fq,w?:n

LTt auﬁmmmmlmw ’ao mfﬂn. 3.1,10.@ L
"tfvarﬁmlnp ' : o E

8.1 62 - Right neph* *@at wy

13-1'62 . 4';{3‘,&9:11‘*0‘%:3111:; Iltso acxlic intm:mmsae};rbimx.e

:‘s

,13*“1Q§$ffgﬁDmg a@a@ﬁ ﬁﬂﬂ iﬁualeﬁ vﬁmiﬁuﬁ.av

P0G Wo. 55

15, 1.62 Left nmhm tamgi 2, mmm ra mc}nms;uf;
S Iusaf“b auto h‘&nﬁiﬁam Le 1*5.;:311: iline |
) wssam:!m

1.9‘ 1.6:-, . ngagatm ci;iwﬁi;éffsiis SR
M,J. G"*" | i“ﬁéreft‘fbﬂ ﬁm{mm* .zsx.t:nitav:éatéfihft . "
“hydrmw}::hmﬁm S
: '?’%;1, G:? "f'~: _]_mt\}:z.u ma@hrec wmy, -
.I.?(a l 6;..'1;';:.'":‘ 'Qmm‘ﬁm amm.,m -
2”«.63 - Oemotio aiumaié*
5‘} 2*6’3 Qma@bie fliumsiﬁz

14"""6‘* . Baperiment’ "bemimtaﬁ bosause of emma.
o of “pus altmwi&e myhmstamy utﬂ)g} ».ﬂ
. Ptﬁrimphm(, QDGG&’?&:}, L

';J?-.-nm} 130.*‘54 Ty T
IR ¥ 62};‘._;;;:-;_-‘7:?‘11 e mgshmmcmy
| :3,::»., 2, 62 I;afi: mphree%omy: Sam:inger aaaimique

L J._E{ﬁ_g,‘m:;(s{, '_:,‘_,A;l.‘i)eac:enﬁing., *m‘lo crams hyﬁmnephmma



o
w

-~
59
L3

Iy

rS

# .
o
o

[

:‘«,\.é : 3&62 o

16. 2462 p-desmaﬁie dinrﬂaia

,;1§q=ﬁ¢§2‘ “fﬁQ5 daméa
jr-;gi?‘iﬂtmgu SR ';;zmz}m |
ﬁﬁgr@ﬁéﬁﬁwvﬁpia 5k erasbanesis,

T urdboral pono:d
&Qf“'h@mﬁﬂ@@g@my¢

| {1aai?5

ll@mt ilﬂ@*ilﬁ&l ,
£ \gcr.@fxqg-:x:}g; »m;

Twa ﬁ“bmm &mmawted in righﬁ kl&mﬁyﬁ
oo bo 5}@3%,\4‘3? the socond W0 polvi-
‘sai&¢ngﬂr teahﬂlqué»

o gGamQ%ia ﬂ ureaiu

.ﬁaﬁaendﬁmg‘wwmlmﬁram $o ﬁeuermine

aa

 nQﬂ;ti0n of - tnhaﬁu

,Gsmgbie ﬁ&mr&ai&

quatia ﬁﬁuw@a¢ﬁ

.?ireaﬁ lﬁaﬂn&@ﬁ exyariment

V_Taflan &ubu ramavaﬁ framvgyelawm eaeral‘
tube.

_Birég% im¢uﬂiﬁﬂ a*@erlmantv

ﬁavma% iﬂfuﬁian. ymr&m&nun

. Dizeot %pams'ﬁn ﬂﬁp@wiuenué'*’*

R Xpmrimenh ﬁarmina%&ﬂ$h~

- Righl xaéz;}iiééd~a§izxy S

Hefv ﬂ@phr@atemy ml im Qr ﬁﬁehﬂ$ﬁﬁﬂw

*‘“@f mvosuw&uﬁpl@na i) b@uh lummrﬂul

iliae aygmyaag 08 twa ran&l aftowiew“'

xpgrnmen taxminauaa - nrberitl ﬁhfambesls
'~g,uiﬁh ?Gﬂ&i“iﬂ;&ratiﬁﬁa




gx, 562 ‘-}__‘:ax ght. m}jﬂ:ma mmy’

| iﬁ?f;‘.a‘.,,‘:ﬁ;e\ap et 1&“?7"'13"0 *"**mzy«. “:ﬁzl&in;wx' '*vsmixnmm .

- Tedl gs.mc:w brangplant. 6o vight @al*v.ma

-ﬁéﬁézﬁ}ﬁﬁaflfﬁxﬁax$mﬂnb ﬁwmiﬂaanQﬂ_ ﬂ@$¢ql .
R 1thrnmb@ni$ wgﬁh ranal ini&&aﬁieﬁ? "

QQC ﬂﬁ-gﬁ

‘?fg'iﬁiﬂ g» 4 68 Right nedh@aagamg@
M 9 4 52 Eef% nayh rogborys Sezaingaﬂ tvnhnnqna
Tiﬁafﬁ nntatxanmgl&nﬁ to vight’ polvisa

f123_4g§2‘” »Laﬂarimaat tmwMAnaﬁed& Argorial
L thrﬁmbwﬁiﬁ wiﬁh ren&l infarotion,

6¢a4;§2?f Meft naphruu@@my

1§¢4§Séf?: Ri{bt nepgraauﬂmy* %@!aiﬁﬁar %adhnlqneﬂ'
>";Q3Riﬁht au%&““&amylanﬁ to righ% ﬁalvim

17.4.62  Experiment terminated. Artordal
AN “’*V;ihwvmhamiﬁ’w;ﬁb rensl xnfaraﬁxam

mc; L@ w0

éﬂ 4.63 Eexa nayhrmsﬁmmvg qai&iﬁgﬁw ﬁﬁéﬁniques
,nﬁfﬁ @ﬁu94£%ﬁﬁglan% to renal Vﬁbﬁﬁlﬂ
‘nwater m@hilﬂméd to. blz&dﬂr

.fj_ﬁ é.ﬁ& -R1 h& ﬁaph;ac me

STl ¢62 xperiment Laruinaﬁea Renal vein -
o tarémhagisau,;. S




: QQG m@ 41

'”aqav_ma;gg s
e lﬂb ﬁ 62 )
fﬁzﬂﬁ G oo ahm&*mnlaut to- rennl Veﬁﬁﬁlﬁg

J*;Dma ﬂb 43

{5- Qwﬁﬁ

1?*i5¥§f§;
“&%ﬁf_aﬁg

,,:}
D

)

F3w)
L
N
)
s

won -;Q

oy
A

7
p3. AR
L2

‘ '1;19ﬂ61~&
,Z'-wﬁ @ &3 6(} .

l?ﬁ«swég
S bpohindduin,  Test auuatmanﬁplﬂﬁt o

!;}Gsmatia dmurﬁﬂis

iy;Right ﬁnghraﬁbamyg &Qigingﬁy ﬁﬂéhﬁigua@ -
ST M*’?919£i nﬂﬁh T ﬁmy o R

4¥*Q;mk1sggﬁkifm
| ;34%& 62}55%¥
”tnhaa'

r'ﬁgm@%Aﬁ dzvx&sia

";hwpar &Lnxuﬁiﬁ B

';'{;3*:}"’3.3{3 7 lﬁiﬁﬂ 13{33.‘ Jiﬁﬁ {,gﬁ ﬁf}} f}ug‘, hﬁﬁ b.?ﬁt tan

Left Hﬁﬂhrﬁ ﬁﬁmyz ~“Qidingar tqé?niqﬁé;

aréhar mﬁhmm s ﬁ@ hlndﬁ@r

;¥R¢§aﬁ napnvaa%@my | |
;?ﬁxmexlménﬁ exﬂiﬂ&%eﬁ, ﬁrtafxwi ﬁhr@mhsﬁia,f

*th vwnui Mmfﬂrgtlang

7§Raghﬂ &ﬂﬂ &@fu nephxgytnmiea* balﬂiu

VéaEAV$ﬁma1m uréter mcbxllmmﬂ o

- Wladder,

Osnotie amuyamia N

“fﬁ@amntiﬁ u¢uruﬁiﬂﬁ; hmd&t ﬁvbe iﬂulty

oy

,;:ﬁi&h‘*{i and 3&3:{? Hmtemwmi @&1
‘.aﬁaﬁﬁ&uﬁﬁﬁﬁ o R

~05ma i& Q hf&ﬁiﬁ

stmatie ﬂiurﬁﬂls




“éﬁ ﬁ bﬁ

,w.m Go

A

5
24, 5.62

.p FQ4;~7%53 '

§Q§'7;ﬁ%

| 'ﬁlg;;h{, mlﬁhi" ; ””‘*é}‘ﬁi&":«
Right mxteﬁmnmmm o wdght p

".imx;w:imezm mrmmxteﬁ .
Wi;aw B bm.&m wry

Lidﬁ@vg ono’ bube’ rigzh‘ﬁ kiﬁneyz :
:‘—'*Lec}m:i.quee E

:{)n'mﬁ :mfnsmn exmrimnﬁ*

i)safmati%i.-{a Adurople .

Bxpew: im:m*‘“ "i»éi%%ﬁiﬂéﬁ:&é‘& as. dog had }‘-
13 R hon i.u%;c 2 Both. thubse in-

m{? ﬁ‘wwm }:e:‘n:i‘b:iam |

Toft nevphrechony.

cﬂ u..x,agar us:cﬁmique .
Gl’\?.i.& .

2o Qemot iﬁ ::lim"wis - I},Q‘f}i?.lt'ﬂ Nmy mm
- “::‘:Sm*l‘by ' :

’ _.g(}mm%m (1.!.&!3?(3».3@.&3

Qsm i:ie diuram&

:i?éﬂi't;imx of

h}@‘ ﬂﬂ}'?h if)&;bi}my ’fgubg inseried 1(} Lo |
Seldingey

‘Onmoﬁiu éiursaiﬁ

Jm'ma *

x.iwgﬂériﬁiﬁﬂ‘ﬁ *%*:* 11:’1@1;:36{ ae dog had

ﬂwwl@mfi ﬁi}:é@ﬂﬁ:} a eound the :Lc;.;;& tubes.

Pyslogrens ;": e i




. D06 Ho.46
U 18,10.62

- 25 «10 668

89.30,62

ﬂ‘&ﬁa n&&hrﬂ uﬁmy sub@@ Lmaaaﬁea 1an
kidnoy, one tube rightt Soldingew

s

Qﬁhﬂmﬂﬁﬂa
problc aiuxmbla* Gxnﬁr&d @graph

SMthQ a3 mraa&&*f PO S muﬂ& vema;ﬂ

: gealdantal &y aumuraypdﬁ
51210462
Qvllkaz"”

f@am&ti& diufa&iﬁ

Emg rdnent b@?&iﬂ&ﬁédc Eﬁﬁiﬁi@ﬁ“@ﬂ;;{

Lﬂbﬂd wehindt :mﬁar§§




PROZOCOL 10 BXEERINENDS

B. PRESSURE RROORDINGS

1) Nowmel Kidweym




D U

—

Wo.l 1.4.60 Teft ¥idney Osmotic Diuresis
- Time | Urine/5 min| Pelv. Press Pressure Tracing
(ins)] R & I Xid jmm Hg. (Tr.No) | ————— 20 sec
' | Basall - mls 0 (O); 9 A/mefﬁg}
5 37 ) 0 (l): 8 o W 9 .'
; — "V NN
10 ) 0 . (2) . . *‘
/ t
]
35 184 2 5 - 0 (7)1 2 e et :
ra
40 ) 7~ 14 (8)] ! |
o - ) |
45 77 > (9)! !
..... 4
To.l 8.4.60 Left Iidney Vater Diuresis
'l Time 'U’rine/S “"111& Pelv. Press Pressure Tracing |
(Mins)! R & L Xid jmm Hg.(Tr.Wo) | ———— 20 sec
Basal - 1nmls O - 2
5 5 0 - 3
10 ) 0 - 3
15 ) 0~ 3
20 70 ? O~ 5
J
25_ ) ; 0 - 5
20 51 0 -~ 4
35 ) 1~ 3
i _ 5
7 ' » .
45 ) 0 - 2 (9) T




No,2 2.6.60 Left Kidney Osmotic Diuresis

I Time | Urine/10 min|{ Pelv. Press Pressure Tracing

| (dins)l L. Kid mm Hg. (Tr.No) ——emmm— 20 geC

' | Basall - mls | 0 -1 (0)f.-— - i |
9 WMWL
5 g 0~ 2 (W) 8 e |
{ . Mé
10 ) 3 o~ 4 (2)]7 MW" Eul
20 B 2 e 4 (4)] P e Y
25 \l 2 - 5 (5) cf% W‘\,‘NW»'“*T&
, 34 ¢ 2 5 g
) .
30 ) 3 - 5 (6)
2 _
7 S = 5
40 ) 7 - 10 (8)]
) ::;.;. EREMITE )
45 - 5 - 10 {9)

0,2 6.10.,60 Teft Kidney Osnotic Diurssis
Time | Bladder noti pelv. Press Pressure Mracing |
(iing)! drained imm Hg, (Tr.lo) 20 sec
Basal - 0 (0)] o

5 - 1 - ) (1) g*ﬂj\/’\/\'

10 - 3 - 5 (2) QM”J\ ,»/:;;‘x

AR tl‘ g.
15 - 5- 50 ?QM”M/ Eé
- i:

20 | - 3~ 5 (4) @mfmﬁiﬁ

25 - 6 5 (5)] B/ ey
R e St

30 - 5 - 9 (6) — '

40 - [ 20 - 35 (8)

45 - i 28 - 38 (9)




No.2 18,10.60 Teft Kidney _Osmotic Diuresis
| Time | Bladder not| Pelv. Press ‘Pressure Tracing
(Mins)| drained mm Hg.(Tr.No) 20 sec
| Basal - 0- 1 (0)]
5 - 0- 1 (2)
10 - 0o- 2 (2 8
__ | .7
15 - 2 - 5 (%) \N\/\/'j
9 GM
. 20 - - - :
1 3 (4) 5
30 - 0 - 7 (6) 3 A
35 - 3 = 8 (] 2 A e A —e———
40 - 4 -15 (8)] !
O e N e N, .
45 - 3« 8 (9) .
No.3 ' 24.,10.60 Right Kidney . Osmotic Diuresis
Time Urine/l5‘min Pelv. 'Press Pressure Tracing .
(Mins)! R & L Kia |mm Hg.(Tr.No) 20 sec
Basal - 0O - 1 (05
5 ) 0= 1 (1)
10 5) 0~1 (2
)
15 . 1-7 (3
20 | ) 2 -5 (41
25 15 ) 7 =11 (5)
30 4 11 - 15 (6)
35 15 - 21 (7|
) ) _
0 Lso) 17 =21 (8
45 ) 19 - 2% (9)
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70,5 4,11.60 Right Tidney Ocmotic Diuresis

)i Pime | Urine/5 min| peiv. Press | Préssure Tracing
(Mins)] R & T Kid |mm Hg ‘h(fl'.‘r.No) ~————e= 20 sec
Basal] ~- mls 4 - 6 (O)

5 11 4 - 6 gl)
10 13 7T- 9 (2
15 15 9 - 13 (3)
20 24 10 - 22 (4)
25 33 11 - 20 (5)
30 38 13 - 17 (6)
35 50 13 - 15  (7)
40 7 45 . 8 - 12 (8)

45 0 30 8 ~ 12 (9)

To.5 4.11.60 Left Kidney Osmotic Diuresis
Time | Urine/5 mink Pelv. Press Pressure Tracing |
(Mins)! R & I Kid mm Hg.(Tr.No) 20 sec
Basal - mls 0 -~ 11

> 11 0 - 12
10 13 ) 1 - 10
15 15 4 -~ 30
20 24 5 - 11
25 33 5 - 18
.30 38 g - 12
35 50 5 - 10
40 45 3 -9
45 50 5 - 10
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No.b 11.11.60 Right Kidney Osmotic Diuresis

T pime | Urine/5 min| Pelv. Press Préssure Tracing
(Mins)l R & L.Kid |mm Hg. (Tr.No) 20 sec

{ Basall - O-—-vl (o)'@

5 4 5-10 (1)) 8,
10 6 9 - 14 (2)] 7.
15 7 8 - 11 (3) S
20 8 9 - 11 (4) >

25 30 o~ 14 (5)] "
30 29 13“?1"7“66-3-~B

35 29 13 - 16 (7) ®
40 60 9 - 11 (8)

45 10 5~ 11 (9}

No.5 11.11.60 Left Kidney Osmotic Diuresis
(I‘T-.-'Iiiﬁz) Uﬁ%ng/g.%lig mge}]{.g&ielﬁg) Pressu:;g oo Tracing
?.Basai - 0 - 5 (0)

5 4 5- 8 (1) ©
10 6 5 - 10 (2)] 7
15 7 7 -~ 12 (3)

20 8 7 - 11 (4)

25 30 5 - 12 (5)

30 29 7 =13 (6).

55 29 10 - 30 (7)

40 60 4 - 6 (8)

45 10 5T 8 (9)] © MmN
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jo.5 22.,11.60 Right Fidney Osmovic Diuresis
F_ .

¥ Time Urine/5 min | Pelv. Press - Preéssure Tracing
(Mins)] R & I Xid jmm Hg.{(Tr.No) ———m—— 20 sE€C
i Basal] ~- mls 0 - 4 (0)
5 1 4 - 7 (1)
10 4 3 - 7 (2)
15 23 5~ 9 (3)
20 23 5 - 12 (4)
25 41 6 - 12 (5)
30 s 10 - 24 (6)
35 56 16 - 24 (7)
40 85 8 - 15 (8)
45 o7 |11 -18 (9)
No.5 22.11.60 Left Kidney Osmotic Diuresis
Time Ul"‘il’le/b~ min! Pelv. Press Pressure Tracing i

(Iins)! R & L Kid jmm Hg.(Tr.No) | —— 20 sec

Basal -~ mle C - 15 (0)! 9
5 1 1-15 (1) ?\xvfﬂmf\“ﬁﬂmmMWff#éh\%gﬁ&;E
10 | 4 >~ 135 (2) 7:::2i:zz;§;?£§:?<§j?%&ﬁﬁE
15 23 5-17 (3)]° 7 \xg
20 | 23 5 - 15 (4)]° g
25 i1 | s -2 (5)]° (n

30 44 11 - 24 (6)

- 2 . :
35 56 7-14 (1) ‘“:Eiﬁiézj?éxkf”j\jﬁﬁ

1 R 7 A ?
40 85 6 - 11 (8) 63\&/fX\J//$\nyﬁkj
45 | 27 | 10 - 15 (9) 7\
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No.b6 12.11.60 Right Kidney Csmotic Diuresis
: Pime |Urine/5 min | Pelv. Press Pressure Tracing
(Mins)] R & L Xid |mm Hg.(Tr.No)| -— 20 sec
| Basall ~ mls G- 1 (0)

5 3 1- 2 (1)
10 6 5 - 7 (2)]
15 37 4 - 6 (3)
20 35 5- 7 (4)
25 60 16 - 20 (5)
30 74 18 - 24 (6)
35 75 14 - 21 (7)
40 105 20 - 23 (8)
45 71 15 - 21 (9)

Fo.6 12.11.60 Left ¥idney : Osmotic Diuresis
Time (Urine/5 min | Pelv. Press Pressure Tracing |
(1ins)i R & I Kid |nm Hg.(Tr.No) 20 sec
Basal - mls 0 - 1 (0) %‘j .

5 - _ R ""*W’?*\»m "

= o~ .\M . «'W;M N 1
10 6 3 - 6 (2], e NN,
15 | 3 / 3| \
A : koo Q A o m’;‘c\\mﬁ' ﬁb?‘”’“\hﬁm—:\w.\ o] 2 %
&G 35 2 = 5 (4)] B i Ao 5
_ . |
25 EG 7 o :;“{} (5) ‘ff' ?WWMWWN- 2%
.30 T4 16 - 21 {6) BMMMW“%‘
3 R g i e
55 75 8 - 16 (7)| &= |
40 105 8 - 24 (8) E
. P S ————
45 Nl 7~ 15 (9) © -




%0.6 | 14.11.60 Teft Kidney Osmotic Diuresis

< . - .
b Time Urine/5 min | Pelv. Press Préssure Tracing
(Mins)l I & R Kid {mm Hg. (Tr.No) ——e— 20 seC

4§ Basall - mls 0 (0) ~9 - | o
> 5 0 e >
10 | a 0 - 3 (2) 7M
15 14 0 - 1 (3) 6m
20 27 2 - 4 (4)] B N L
25 59 6 - 10 (5)] 4 e
-‘30. 48 5 = 10 (6)] 3 e .—‘.—-
35 - 43 5 -.10 (7)] & e
0 | 69 7.1 (8)] ' T -~
45 52 5~ 8.(9)] 9 — '
R | No.6 14/11160
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No.7 2.

§

Lt
]

R ] et 4 - B 4-3 ! Y v~ ~ =
2,60 Richt Lidney Gsmotic Divresis

- <.

Time

frin inl Pelv. Press Préssure Tracing
(lins)l R &

i
id |mm Hg.(Tr.No) ———- 20 sec

Basal - ml§g 0~ 2 (0) WMJ\%jfijfxf“J/&wﬁ
5 4 - 1 () NS |
10 8 T T
15 13 4 - 7 (3)
20 03 6 = 8 (4)] Bu A~
25 3i 3~ 5 (5) “ﬂwwm’g i
30 35 4 - 6 (6) JW%"““‘?g
35 £0 1 - (T)] 2 e
40 45 5- 7 (8)] b e o
45 40 0 - 10 (9)] O e e }
Ko.7 ' 2,1.2.60 Left Xidney Osmotic Diurssis
Time |Urine/5 min | Pelv. Press Pressure Tracing |
(Mins)! R & 1L ¥id |mm Hg.{Tr.No) 20 sec
Basal - nls 0 - 1 (0) © e S e NP
_5 4 0 -~ 1 (1)55“’!‘%%&;
10 | 8 L ¢ - 1 (2)& D s, E
15 135 5 (g R
20 | 235§ B 4 ()| g e
25 31 b= 5 O g !
30 35 5w 6 (6)] g e MWE”
35 40 3o 6 (1] 2 e g
40 45 L2~ 7 (8)] b —~
45 | 4o oo 4 (9] O T



To.7 9.12.60 hl ht T«:Ldnej Osmotic Diuresis
] Time | Urine/5 min | Pelv. Press Pressure Tracing
(Ming)] R & L Xid |mm Hg. (Tr.No) | -—— 20 sec :
| Baéal - mls 0 - 1 (0)
5 2 4 - 7T (1)
10 16 2~ 6 (2)
15 39 2 - 6 (3)
20 32 2 - 7T (4)
25 28 9 - 14 (5)
30 42 2 - 7 (6)
55 45 4 ~ 14 (7)
40 83 13 - 21 (8)
45 | 49T 2 - 5 (99 ]
No.7 9,12,60 Left Xidney Osmotic_ Diuresis
Time |Urine/5 min | Pelv. Press Pressure Tracing f
(Mins)! R & L Xid |mm Hg.(Tr.No) 20 sec -
Basal - mls 0~ 3 (0)lg JL
B e - s
5 2 2 - 11 (1)]3 Mj‘“‘“‘“‘“" T
B S
P j i ? W.ﬂﬁw
lo ,10 2 = 9 : (2) Q..:.‘,.t"" wﬁ ﬂwm\uwﬁ%mﬁé 3
15 ~ 39 Q - 6 (3)7 P k s
20 32 0~ 4 (4) & .
30 42 7 - 17 (6)
35 | 45 2~ 7 (1)
40 |. 83 3 - 9 (8)
45 49 4~ 14 (9)
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To.7 10.3.61 Left Kidney Osmotic Diuresis

1 Time | Urine/5 min] Pelv. Press Préssure Tracing
(kins) I Kid mm Hg. (Tr.No) ! w———n 20 sec
Basal - mls 0 - 4 (0) .
5 2 O - 5
10 5 O - 7
15 10 5 - 10
20 18 4 - 6
25 28 4 - 6
50 55 8 ~ 18
35 T4 4 - 8
40 50 5~ 10
45 46 5 - 8
o.7 17.%.61 Left Kidney Osmotic Diuresis
ine | Urine/5 min| Pelv. Press | ' Pressure Yracing |
dns) o & SLG w2 g, (Tr.¥o) | ————— 20 sec !
| Basal - mls o - 9
5 6 ¢ - 10
10 1% 0~ 6 ,
15 15 2 - 7 {
20 | 22 4 - 6
25 26 2 - 5
30 26 I -5
35 iz 2~ 5 2 NS Nt
40 62 L2 - 4 (8)] " ﬂ«j}\w»»/\_w
45 57 5 - 5 (9)] memerd SN |




No.8 6.1.61 Right Kidney Osmotic Diuresis

Time | Urine/5 min | Pelv. Press ‘Pressure Tracing
(Mins)| R & L Xid |mm Hg.(Tr.No)| ~———— 20 sec.

{ Basall = - mls 1~ '3 (0) Jg‘)

(1) @.f~\,/\\/”\u/”\uf*\u/”k/ii

5 37 )
0 |

4

5 (2)

- 7 (3)| Wg

o (W - |

~ 13 (5) ,
- 12 (6)
- 13 (7)
40 60 112 - 17 (8)

15 38
20 65
25 60
30 75
35 - 108

L2

vliwlwowlalis i (v
1

il

™™ ey ~t§

45 74 - | 10 - 14 (9)
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No.8 16.1.61 Right Eidney Osmotic Diuresis

T Pime Urine/ 5 min| Pelv. Press Préssure Tracing
(Mins)} R & L Xid |mm Hg.(Tr.No)| ———— 20 sec
i Basal _ mls 0 (0)
5 11 ‘ 0 (1)
R Bl 0 (2)
15 59 | 0- 4 (3]
20 %7 0 - 3 (4)
25 70 1 - 5 (5)
30 67 3 e T (6)] 3 e N
35 80 6 - 13 (7)] & — —
40 100 6 - 10 (8) E ———
45 | 54 - 9 (9] O " |
0.8 16.1,61 Teft Kidney Osmotic Diuresis
Time Urine/B'mint Pelv. Press Pressure Tracing
(fins)! R & L Kid |om Hg. (Tr.No) | — 20 sec
Basal - mls - 0 (0) ‘
5 11 0 - 3 (1) ;
10 20 1 - 4 (2)
15 39 11 - 18 (3)
20 | 37 8 - L4 (4)
25 70 5w 9 (5
750 67 2 - 7 (6)] 3~ ‘
35 80 4 - 9 (7)53M§
40 100 Y e
. O o I
45 54 7 - 11 (9)
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