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Technical and Clinical Aspects of the Dissolution of Renal
Calculi in the lHunman DBody.

%y M,DBroziuski, G.Kallistratos, V.Inothe, I.and W.Noddack,
il.v.Sengbusechi, X.Slicker, A.Tinmermann,

il.ecture held by Dr.A.Timmernann at the Sixth Meeting of the
Nordrhein-Vest £iilische Gesellschaft fiir Urologie on April 22,
1961 at DBad Oeynhausen)

fPirst infornatlons concerning application of the compound EDTA
(ethyl diamine tetra acetic acid) as a solvent for renal calculi
in the human body were published in -June 1960,

The basic principle of renal calculus dissolution is the trans-
formation of 4its watsr-insocluble chelste complex. A solution of
\95 of the bi-sodlium salt of the a.m. acid buffered by Bp tri-
athanol arine om a pl of 8.6 effects entire dissolution of all

formations of calculil containing calcium oxalate. Particles of

uric acid compounds in nmixed concrenernits also becone soluble by
trangfornation into tri-ethanel armoniuan urate.

Ihysiological toleration of the solutioson of this salt was tested
in thousands of rinsing hours in both the aninal and human bedy,
‘e have already rcporteﬁ on chemolytical, clinical treatnent
{1iteratura). )
Aecording to Sarre's statistics on cheaical forination of human renal
calculi 957% of then can be dissolved by this solvent (literature).

Meanvhile new and nore affective solveants on the basis of

Lithium compcunds of EDTA have Leen proposed by Professors I.and
iloNoddacl, These solvents with their laboratory descriptions

,20 and P,30 are at present under cliaical teSho Deing especially
wall tolerated they render better results.

(P.20 = 3% Lithium salt of EDTA, nolar prop.abt, 3:1
plus vo.5% tri-sthanol amine, pT 8.5
P.30 = 505 Lithinm salt of IDTA, plus 1% tri-ethanol amine, pH §.5)

After thoir conposition our trecatment i1as been entlrely changed
to the application of the solwvents P.2> and P.30,

Lat@ly Siicker has tasted a group of coipounds effecting an
especially good dissolution of phosphaie concrements of caleuldi,

Tt is a sodium solvent of the EDTA wit: the molaxr prop. sodiumsEDTA =
stl, corresponding to a tri= odium salt., A compound of 5 % of .

the salt buffered with 1 % of tri-ethai0l amine iz in the scope

of pll above 8 being faverable for the formation of Ca-complexss,

This compound with its laboratory desc-iption P,l4o is well

tolerated and has an extended possibillity of application on

oxalate and phosphate concrements. #}

*) later added infornation coofR <



The dissolution of the renal calculus in the human kidney is
carried through vith the aid of a double-channel catheter effecting
continuous rinsing of the calculue' surface. Two sizes of

catheters are being used: 9 and 12 Charriére,

Generally the 9 Charridre catheter will be sufficient for treatment.
Severe infection of the kidney and nurierous calculi, however, may
necessitate an increase of rinsing capacity which, after tissues
have become adapted to rinsing, may be gained by exchanging the

12 Charriére catheter tlhrough the stretched urethra. Catheters

are being well tolerated by the ureter and nmay remain there for
weeks,

Insertion of the 9 Charriére catlieter 1s to be carried out with
the aid of tlhe norial size cystoscope, the 12 Charriédre with
adequate calibre, requiring only anaesthesia of the urethra's
rmcous membrane éPuntocain 0,2%3 after the patient had received
a general sedative (Dolantine, Cliradon etec.) by injection,

The insertion of the rinsing catheter necessitates an extreme
lordosis in order to attain maxirmum wilmess of tlie urethra, As the
rinsing catheter which is rniade of plastics at a tetiperature of

37° C. 18 rather rigid and inflexible it will, therefore, have to

be heated in a water bath up to 80=90° C. prior to insertion. For
sorite minutes it will lose its rigidity and will follow the curves

of the urethra. Insertion thus becomes casy to handle and practically
no disconfort will be caused to the patient, Afiter some ninutes the
catheter will regain its forner rigidity elininating alteration of
position despite the peristalsis of thes urethra.

After insertion of the rinsing catheter's Jjet intoc the calciform
systeri its location will have to be chzcked upon by X-ray
exanination. Attention will have to be paid to the fact that all
lateral openings of the jet are locatel within the cavity of the
renal pelvis.

The most eminent prerequisite of contiaucus ringing of the renal
pelris is the unhampered return flow of the solvent. This demand
is met by the especially wide calibre >f the catheter's out channel,
by the free position of the rinsing jet inside the renal pelvis
and by a new-developed suction vacuum In the container receiving
the out flowing solvent., Suction capaclty for a continuous flow

of the solvent will have to be kept at a pressure of o0.l-0.2 atil.
The removal of tiny blood clots and flikes of mucus may demand a
temporary increase up to 0,5 atii. Such an increase of suction
efficacy does not inply any danger to tle kidney. A vacuum of
0.1-0.2 atii effects a more intensive flow of 5060-600 om? per hour
as compared to a mere 1l50 om3 without the aid of a vacuum. In
addition pressure can also be brought to bear through the infusion
burette and will thus add to the increase of flow. llere also
0,1~0,.2 atii will be sufficient,

Both measures combined provide for a flow of 2.000 cm’ per hour.
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An increased speed of flow virtually implies an abbreviation of
calculus dissolution as the factor of kidney urine thinning down
the solvent is almost eliminated &snd alteration of pH value 4is
kept at a minimum.

The closer the contact between the lowest jet opening and the
calculua® surface is the nore effective the solvent will be.
Therefore Xeray checking on the Jet’s location within the renal
pelvis during insertion becomes essential, Provided attention
has been paid to all prerequisites rinsing itself will prove to
be painless. Patients are nade fariliar with all facts and
technical detail of the treatment and they soon will he able to
take an active part regulating their own rinsing by adjusting
pressure in case of minor disturbsncos. Although this will
favourably distraet them and will be of actual help frequent
checlkiing up by the nursing personrel camnnot be dispensed with,

In case the catheter gets clogged rinsing will have to be
discontinued for at least some hours. In many cases small blood
clots, flakes of mucus or fragments of calculus will spontaneously
be excreted, If, however, the catheter remains obstructed it will
have to be exchanged; removal of it i1s slimple and painless,

24 hours should tlien elapse before re-insertion takes place.

Normally a 8«lo hours® rinsing can be carried through with patients
treated in hospital,

Dody temperature of the patients during treatment is generally
nornal, in some cases sub=febrile. Fever, however, indicates
acute pyelitie condition due to disturbances of liquid
circulation in the renal pelvis, In thig case rinsing is to be
entirely discontinued for some days.

Now increased intravenous nmedication of antihiotica is indicated
and the effect 48 {0 be augmented by a slow rinsing with physio~
logical NaCl-soluitilon to which a concentration of antibiotica of
1/00 has besn added,

Nearly always the blood descent reaction is slightly increased.
There will be values between 20-4c mm during the first hour and
hoa6o i during the second. Numbers of leucocytes in the blood
inay rise whereas haenoglobin- and sry-valucs may fall in the
course of a longex trcatment. These effects vary greatly and
8till ask for firm explanations as to thelr causes. lMinor blood
transfusions are than to be perforned in order to balance losses
and to improve gensral well=being. Treatment of year-~long kidney
infections in combination with a calculus f1illing all renal
caviiies or renal fistula with calcull ask for frequent checking
on blood values and genexral conditlon.

Exariination of the calcium level of tlie blood prior to and after

the daily rinsing does not show any great deviations from normal
standards., Values vacillate between 8,9 and lo,l mg %,
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Up to now in all cases of chemolytical treatnent antihiostica were
employed as a precautionary rieasure as to clieck ltactaria activity,
Daily or every second day patients receive intravenous irnjections
of 250 mg of a general antibioticum. It will have to be ascertained
whether such quantities are indispeneatle or not. Occasionally
observed anaemia may possibly have heer caused by this maasure.

But so far wnoc harm to the digestive system has been noticed,
During treatment patients receive vitar ine compounds,

Bacteriological exanination of urine prior to rinsing treatment
shows mixed infections originating fron different bacteris. Also
during treatnent bacteria are present. LCxaniinaticns of patients
who had undergone rinsing treatnent 1.1/2 years ago showed that
their urine was sterile., After conclusjon of clinical treatment
patients receive diet perseriptions anc riedicaments in order to
prevent harnful acidity of the urixe.

with male patients epaial attention will have to be 'pald to the
prostata. IPrequently an inflaomed irmplication of the male annexes
coincides with an infection of the ureter. The increased sensitivity
cf these organs tlien rnakes ingertion ticre conplicated anid in
addition causes dysury during treatient. Dally massage of the
prostata, hot sitting baths and occasicnal inJections of Depot

GCyren (15 mg or rore) render relief. -

vith fenale patients a longer rinsing catheter of 130 cm ought to
he smployed so that the Joinings of in- and out tubes can easily
he connected = distant enouch fron the thighs.

Cherolysis without aﬁy conplication will soon Lecome oppreasively
tedious to the patient and reading, racio, television along with
a varying diet will gain special bearirg. Also light nmassage

of extrenities will be of advantare as the renose of the long
rinsing hours causes growing uneasiness,

With repard to treatrients hitherto carried through we can now .
safely say that the dissolution of one ore more calculi in the
renal pelvis which lie open to the solvent is technically simple,
Calculi in the calciforn syastem can also be treated successfully
if tlie opening of the renal pelvias is wide encugh. Duration of
rinsing $£s, howvever, still difficult tc predict.

The question whether continuous rinsing ernplies damage to the
funetion of the ranal pareunchyma cannot be definitely answvered

a3 yet, Intravenous pyelograria made iz edlately or some daya after
conclusion of treatment shiowed pronmpt, syimmetrical secretion of
the contrast substance, On the treated side the contours of the -
renal calix appeared , coarsened, typiecsl for pyelitides., Contxrol
exaniination some nonths later shiowed normal function. Pathological
nitrogen-value remnants could not be made out in the blood serun.
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WYith a 3o year old patient whose sirgle kidney had been operated
f@ipon one year ago 2 bean-sized recic ivous calculi were dissolved
by P.20 in 90 hours. Remmnanis of nii{rogen valuea astayzd normal
during treatment also in this case. Blood descent reactien and
leucocyte values showed a slight, tcnmporary increase. Examination
of concentration capacity resulted :. top concentration of l1l.020,
Inasmuch continuous rinsing is to be¢ blamed for the decrease of
function cannot be argued in the ca:te of this onamnesis,

The question of the formation of recidivous calcull in already
treated kidneys can only be consideied with with restraint as

time for observation and statisiica! material are inadequate,

But up to now there liave not occurec any recidivous formations
where total diassolutions or partial dissolutions leaving small
fragments had taken place. On the cuntrary, smailer fragments

tend to decay and in due course are being spontaneously excreted,
In only two casges treatment had to te interrupted - due to the
patients®' lack of tirie - leaving rafiher large calculi in the calix,
After one year boih' showed considsrible growth,

Of the 3o patients who hitherto had undergone chemolytizal
treatment radiographs will be demon: trated.

(Demonstration.)

Conclusion

We have sndeavoured to compile a suivey on clinical application
of results gained in laboratory rescarch aiming at intra-rsnal
dissolution of renal calculi in the human body.,

Ve are of opinion that on the basis of facts already attained
further development of this method 1111l be anawerable,

Future only will be able to allot tlie proper place to chemolytiecal
treatment of renal calcull as compaied to surgical therapy.

Latest tests proved solvents I’,20 ard I’.30 to be hest,
Their compositions are as followst

P, 8

= 2,5% Di-gsodiun salt of DDTA + 3% tri-ethanol anine
P.20 = 3 ,; tri-lithivm " ° ‘ «.5 " "
Po30 = 5 ,o " " noog 1_, " "
P.lo = 5 % tri-sodium " " " oy 1% " " o*)
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