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VicTopua ananmnsa

TeopeTnyeckme npegnocbInku KIMHUYECKOro aAnanunsa: rae boina rnaBHas passunka?

[MepBbIN KNMMHMYECKUI ONbIT: Heyada4n U pasoyapoBaHUe U OOSMroXAaHHbIA yecrnex

[lepBas nporpamMmma XpoHU4YEeCKOro remognannsa

NcTopusa cocyamnctoro gocrtyna

BownHa B Kopee 1 ee HeoxngaHHoe BnusiHne Ha passutne guanusa B CLUA, CCCP n Bo Bcem mupe

HoBble maTepuanbl, TEXHOMOMMN 3BOMIOLUS annapaToB, AMann3aTopoB, TEXHONOMMU BOAOMNOATOTOBKN U
ONanuaHbIX pacTBOPOB

Pornb gnanusHbiX TEXHONOIMM U NMMOHEPOB AManusa B pa3BUTUM U CTAHOBIIEHMN HEPOSTIOTMK KaK
CaMOCTOATENbHOWN KITMHUYECKON ANCLUNNITUHBI

3apoxgeHue 1 3BOSIOLUNS KIMHNUYECKUX KoHuenuuin B remogmnanunae: koduenuum OlNH, ontumansHom
AVariM3Hon nporpamMmbl, KOHLENUUM agekBaTHOCTU aManmsaa, KOHLUenunum ayBonemMmmn n JOCTUXKEHNA «CYXO0ro
Becay, KOHUEeNnuUnn «CpegHUxX Mosekyn» n ypemMmyeckom TOKCUYHOCTU 1 ap.

OnncaHne 1 nsyvyeHue GrnmKanlLuMx 1 oTaaneHHbIX OCNOXHEHWIA Ananuaa 1 NoaxXoa0B K X KOPPEKLMM, BKIoYas
BCMOMOraTenbHYI0 NIEKapCTBEHHYIO Tepanuio
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Figure 2. Hoap dialyser of Thamiss Grsham, with 2 ‘dinlytic sepluss”
af parchment paper (1661 [2]).
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blood, which can hardly fail to be of benefit in the
study of some of the most complex problems. By
means of & glass tube tied into a main artery of
an anwesthetized animal the blood is conducted
through numerous celloidin tubes before being re-
turned 10 the veins through a second glass tube.
The celloidin tubes arc immersed in saline solution.
All diftusible substances circulating in the blood
pams through the intervening laver of celloidin, .nd
can be found in the saline solution, w)a
be subjected to fractions! analysis.
Professor Abel has constructed what ally A
In many instances lbe working +h4
lory organ is more rapid than 1%
ney of the animal : 3 per cent. |
acid can be removed from the %
imarily the ap tus is of use —
in the mlmuhon and analysis of the diffusible con- = Heinrich Necheles
tents of the blood, it is pn-nhlt ﬂ:at the principle

p Source: Fabian Necheles. his son.

Figure 1. Dialysis tube encased in a nickel-plated wire

frame and connected to glass tubes at both ends,”

Figure 2. Dialyzer in a wire frame: for clarity only two paper clips are shown in position.”

may ultimately be adopted in the teeatment of
discase. At the close of the demonstration, which
excited the liveliest interwst and discussion, Profes-
sor Abel was accorded round after round of applause.

[eHpux Hewne, Kutan, 1920 . y
B. Braun Melsungen AG P Bunbam Tanxammep, 1937, Hbto MOpKB



LinTaTta knaccuka...

* [MpyanH n konnogun caenan Bo3MOXHbIM remogmanus, renapuH u uennoda
caenanu ero npakTudHbIM, 1 3aTtem, nosxe, PTFE 1 cunnkoHnsnposaHHagd
pes3nHa caenanu BoO3MOXHbIM ONMTENbHOE noaaepXunearLlee nedyeHune. Ho He
TOJIbKO MOTPEDOHOCTL B cocuckax n bonee adppekTnBHON N3onaumm ans
9NEeKTPONpPOBOAKN Chirpasniv KIo4YeBYyo pPosib B UCTOPUM Onanunsa, HO Takxe
YNOPCTBO pAda NMMOHEPOB Anannsa, KOTopble NPOTUBOCTOSANN HE TOSTbKO CBOUM
N3HayarnbHO pa3ovyapoBbIBaBLUMM pe3dynbTaTtamM NevyeHus, HO U cpakanuchb
NPOTMB CTOMKOIo nNpodpeccmoHasribHoe NpoTMBOAEUCTBUA UNU paBHOAQYLINUS, O
KOTOPOM cerogHs nerko 3abbiTb. Hy 1 Kak Hepeako ObIBAeT B AOCTUXKEHUAX
MeOULMHCKON HayKn, Cny4YauHOCTb M yaaya cbirpanu cBOK posib, YaCcTo BOMHA
urpana ponb B pasBUTUN TEXHOMNOIMW, 3HAHUN N ONbITa, XOTH, KOHEYHO, 3TO
NOMeELLAsio HavasibHbIM Waram Ha NyTu K NpakTu4eckomMmy ananmay B

_ HwpepnaHpax. _ | / I .
History of the treatment of renal failure by dialysis. © Oxford University Press, 2002

J. Stewart Cameron
Emeritus Professor of Renal Medicine
Guy’s Campus, King's College London,



Bunbam Konbd (Willem
Kolff): 1945

NEW WAYS
OF TREATING URAEMIA

W. J. KOLFF xo

J AA CHURCHILL Ls « LONDON

Figure 1. The first rotating artificial
kidneys awaiting the end of the war to be
sent to other countries. In the garden of
the hospital at Kampen, September 1944,



Bpauwatowmnmnca dapabdbaH Konbda




NepBasa nauneHTka Cochua Ladhcrag,
cnaceHHas Onarogapsa ananuisy B 1945

Patient #17,

Mrs. Sophie
Schafstadt, Kampen,
1945 — the first
patient in the world oy
whose life was e P S, e

: G o pitiant 1, woriwn 07 Jeats oM it glomeraio-nephrits

CI(‘al'L\ Sa\(‘d b‘\. thc | - ‘ ! L2 Dramatic improvement by dialyses. Recovery.
artificial kidney '

cholecystitis, septicaemia and sulphonamide crystal anuria
recovered and lived a further 7 years









AP dheKTMBHOCTL Ananusartopa Konbda

» 3a 14 vyacoB gnanunsa y naumeHTa C TsXKernou ypemuen yaanocb CHU3NTb MOYEBUHY
npumepHo ¢ 70 mmosib Ao 19 Mmonb, 4To paBHo yaaneHuntio 260 r MoYeBUHbI



[ emoananns B Mupe K koHuy 1949

Table 11.1 Early uses of haemodialysis in humans up to the end of 1949*

Investigator(s) Date Type of dialyser? Place
1. Georg Haas Feb. 1925 Collodion*, own design Giessen, Germany

ZJOhan(le)KOHf ...................................................... i Ervital addbet Rotatmgdrumov\/ndes|gn ........................................ Kampenthe[\lether|and5 .........
T sprmg1944ﬁ ...................................... Sta’[|cco|lowndes|gn .............................................. Ph||ade|ph|aUSA .........................
PN erIRnoIe - L EATIVEIVI-F Stat|cco||ov\mdes|gn ................................................... Lundsweden .................................
o E”CBywaters&MarkjoekeS .............................. sept1946 ............................................ ROtamgdrum(KOHﬂ ..................................................... LondonUK ......................................
o GordonMurray ......................................................... T W 31N s tat|cco||ov\mdes|gn ................................................... ToromoCanada ............................
o |\/]|chae|Darmady _____________________________________________________ Ear|y1947 ____________________________________________ Rotatmgdrum(mod|f|ed|<o|ff) _________________________________ . rtsmouthUK _____________________________
o ConradLam&JosephPonka ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Wl PHLA U 2 tat|cco||(|\/|urray) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DetronUSA ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
T Sept1947 _____________________________________________ Rotatmgdrum(Kon) _____________________________________________________ Vancouver(janada _______________________
o Ennekmg&eeden __________________________________________________ Ear|y1947 ____________________________________________ Rotatmgdrum(Kon) _____________________________________________________ N.JmegentheNethenandg ______
VIR S Py S e Pa”SFrance _____________________________________
-k |5|doresnapperjan1948 ______________________________________________ Rotatmgdrum(Kon) _____________________________________________________ NeWYOH(USA _______________________________
L AR AT IR SRR i CHPR i Rotatmgdrum(Kowf) ..................................................... |\/|omre3|(janada .........................
NSRS L TA YA UA A FG Ro’[atmgdrum(Kolff) ..................................................... BOSTODUSA ....................................
e e L LR AN, 1 v Stamco.l(Al Wa”) ............................................................. Ha|fa|5rael .......................................
16jvan|\|oordwuk&JSBnen .............................. |\/|ay1949 ............................................. Rotatmgdrum(Kon) ..................................................... Londonontanocanada .........
o Leonardskeggg&JackLeonardg ..................... |\/|ay1949 ............................................. Flatplateownde5|gn ................................................... ClevelandUSA ...............................
o (O |\/|ay1949 _____________________________________________ : tat|cco||([\/|urray) ___________________________________________________________ saopau|ograz|| ____________________________

19. Bodo von Garrelts Aug. 1949** Static coil, own design Stockholm, Sweden



Hunbc AnbBarnb (LLseuns)

(a)

Fig. 8.8 (a) Alwall as President of the International Society of Nephrology 1975-1978.
(b) Alwall and the author (rear) in the audience at the founding meeting of the EDTA

(European Dialysis and Transplantation Association) in Amsterdam, 1964. Later Alwall
was President of the EDTA, also, in 1970.
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Fig. 11.8 Early dialysis in the Mt Sinai Hospital, New York, January 1948 using an
artificial kidney donated by Kolff. This, together with the work in Boston beginning

6 months later, was the first effective use of the artificial kidney in the the United States.
(Courtesy Dr Irving Kroop, from [44].)
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KnuHuuuncTtol Ixopax TopH n Kapn Yontep v
nHxxeHep SaBapg OnbceH

[Tpogpeccop TopH Ha3Ha4un cBoOero pe3naeHTa
[ xoHa Mepunna pykoBoguTernem rpynnbol
remogmanmusa

Fig. 11.9 (a) George Thorn (b. 1906)
(left) and Carl Walter (1905-1992) (right);
(b) Edward Olson. The physician Thorn
was responsible for interest in
haemodialysis in Boston, whilst surgeon
Carl Walter employed engineer Olsen in
his Fenwall Laboratory to improve and
modify Kolff's dialyser. Thorn appointed
resident John Merrill to head up the
clinical team. (Courtesy Harvard Medical
Library in the Countway Library.)
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[1>koH [laTHamMm Meppunn.
«OTeLl, HedponorMm Kak UCKycctea n pemecna»

[aHHas pabota Mepunna u coaBT. cTana nepBon peueH3npyemon nyonmkaumen no HoBowu cneunarnbHOCTU —
Hedoponormun: Merrill JP. (1950) Present role of the artificial kidney in clinical therapy. Ann Intern Med 33: 100-107



Bpa4yebHas komaHAa no nepecapke novku oonbHUubl bBpurama (bocTtoH), koTopasa B 1954 r.
ocyLiecTBUIMa NepByl YCNELWHY AnnTeribHO (PyHKLUMOHMPOBALLYIO NepecanKy NoYku
roMo3uroTHoIM 6nm3Heuam 23-netHemy Puyapay Xeppuky ot ero opara-onmsHeua PoHanbAaa..

\

Cnesa Hanpaso: . Xapteenn XappucoH, [xoH . Meppunn, Oasuag M. Xetom, [Ixxozed 3. Mioppen.




bpaTtbeB-0nn3HeL 0B NpPOBEPUITIN HA MOHO3UIOTHOCTL NyTEM repecankn Koxu. [NokasaHbl kKak >XoH
[1. Meppunn ocmartpuBaeT KoxXy npegnneybs [>koHa n QHapto Putepumc ¢ nepecaXeHHbIMU
ydacTkamu Koxn B 19359 . [loTepst Kn3HecnoCoOHOCTM KOXHOro roMoTpaHcrnnaHTaTa
(annoTtpaHcnnaHTaTa) mexay onmsHeuamm Oblnia pacueHeHa Kak NCKITIoYEeHNEe MOHO3UITOTHOCTH

: B
A f




[ emoananna Ha Kopeunckon BovHe

* OnbIT BTopon MnpoBon BOMHbI Nokasar, YTO CMEPTHOCTb
cpeaun paHeHbIX congaTt ¢ OCTPOU NoYeyHou
HegocTaTo4YHocTbio cocTtaBnana 90%. CnegoBaTternbHO, C
Havyanom Kopenckon sonHbl B 1950 rogy ananunsaTtopbl
Kondda-bpurama bbinm godaBneHsbl K NoYeyHbIM
oTaeneHnam B rocnutansax obuero npodouns Yonrtepa
Puoa n bpyka.

« B anpene 1951 roga otoeneHne Yontepa Puga Obino
nepeBeneHo B 11-1 aBakorocnutanb Heganeko ot [lycaHa
B Kopee, B 30 MMHYTax Ha BepToneTe OT NepenoBbIX
nogpasgeneHum

 Mawnop lNon TelwaH cTan AUMPEKTOPOM OTAENIEHUA B UIOHE
1952 roga. B ToMm Xe rogy ypoBeHb CMEePTHOCTU Npu
ananmnise coctasun 53%.



AnnapaTt Konbga B aMepukaHCKOM
rocnutane B [lyccaHe




['pynna no nsydyexuto OlNH 8 CLLUA




cTtopua ananmnsatopos

Fig. 12.5 The early Skeggs—Leonards kidney—the first practical flat-plate dialyser, which
was used in the first chronic dialyses in Seattle. (a) The design of the dialyser, which

drew on Skeggs’ experience of automated analysis, and (b) an early model used during
the 1950s in Pittsburgh; later models had fewer layers and a larger surface area to each

plate. (Courtesy Dr Leonard Skeggs, from [3].)



Onanusatop Cker-JleoHapa, 1948

» Jleonappn Ckerrc, goktop cdounocodouu, n ek JleoHapac,
AOKTOP MeAMLUHbI, NTOCTPOUIN NEPBYH NCKYCCTBEHHYIO
NMOYKy C napannenbHbiM NoTokoMm B Case Western Reserve
B KnuBneHge, wtat Orano. [No4vka Oblnia cnpoekTupoBaHa
TakK, YTOObl UMETb HU3KOE COMNPOTUBIIEHNE KPOBOTOKY Y
nrowanb NOBEPXHOCTU, KOTOPYIO MOXHO ObIfo
perynmpoBaTb.

* YCTPOMUCTBO UMESIO MPUHLMIM HECKONBbKMX «ByTepbpoaoBy,
B KaXOon 13 KOTOpbIX 6b1510 NO ABa nucta MembpaHbl
MeXxay ABYyMS pe3vHOBbIMUM MpoKnaakamu. 3ta
KOHCTPYKUMS YMEHbLUMIA 00 bEM KPOBU, KOTOPbIN LOSMKEH
ObINT HAXOANTLCA B AnanusaTtope. ITo Takke obecneymsno
paBHOMEPHOE pacnpeneneHne Kposu no membpaHe ans
bonbwen adpekTnBHOCTU. Ha cbopKy ycTponcTsa
YyXOAMNIIO0 MHOFO BPEMEHWN, N HaCTO NPOUCXOANITN MPOTEYUKN.
YT0o6bl OCTAHOBUTL YTEUKY, NCMOMNb30BasiM BOCK.

* YCTPOUCTBO MMESIO OYEHb HU3KOE COMPOTUBIIEHNE
KPOBOTOKY, 1 OAHO YCTPONCTBO MOXHO ObINo
ncnonb3oBaTb 6e3 Hacoca ansa kposu. (Ecnu
OHOBPEMEHHO MCNoNnb3oBanocb bonee 0gHOro U3 aTuUx
yCcTponcTts, Tpebosanca Hacoc anga kposu.) Joktop Ckerrc
CMOr yaanuTb Bo4y M3 KpoBU, CO34aB CMGOH Ha BbIXoae
Ananusarta. Bo3aMoXxHO, 9T0 nepBoe UCnonb3oBaHNe
oTpuLaTenbHOro AaBfieHUs B Ananunae.




cTopusa ananmsatopos

(b)
Ounanunsatop Aptypa MakHuna, 1950




[BsonHasa cnupanb TpaseHon U200A (novka Konbda
"AnenbcnHoBbIN coK") —Kondod n ['pam: 1956

» OTO ObIN NepBbI KOMMEPYECKHN
npoaaBaeMbli 0AHOPa30BbLIN AnanusaTtop. OH
6bin 3anyweH 30 okTabps 1956 roga
noapasgeneHnem Travenol komnaHum Baxter
Laboratories, Inc. B MopToH-['poyB, wTtar
nnuHonc. MawwuHa Obina pesynbTaTtom
ycunuin goktopa Bunbema Konbga n
Yunesima b. ['pama, reHeparnbHOro gupekropa
Baxter. KaTywka nverna BxogHyro
(apTepuanbHyto) nuHuMio kposm U200B n
BbIXOAHYIO (BEHO3HYIO) NnHMo kposu U200C.
KaTtywka n maructpanun npogasanuck 3a 59
aonnapos. KnupeHc mo4veBuHbl coctasun 140
MI / MUH. [TockonbKy o6beM 3anonHeHUs
coctasnan ot 1200 go 1400 mn,
TpeboBanocb NnpeaBapuUTesibHOE 3anofnHEHne
avannsatopa AOHOPCKOW KPOBbHO, KPOBb A1
npoueaypbl 3arotTaBnmBann 3apaHee U
XpaHUn B XoNoaunbHUKE.




Figure 6 Twin coil dialyzer on a lid of Travenol Batch Tank. The tank is 100 L. It came to market on October 30, 1956 under
the Travenol Division of Baxter Travenol International Inc. Picture taken by the author at the exhibition of Baxter Museum
during the Annual Dialysis Conference in Tampa, FL, in February 2005.




[lepBble ogHOpa3oBble Auann3aTopsbl




KanunnapHble (NOfoBOSIOKOHHbIE) ANann3aTopsl
1964-1967, CttoapTt, CapaxeHT n [ oty

Puyapa CTioapT, AOKTOP MeAMLUUHbLI, NOMYYUIT FPaHT Ha
nccnenoBaHue MeauUMHCKMX MPUMEHEHNI KanunnapHbIX
BONOKOH M3 aueTara uenntonossl. Ero rpynna gymana,
YTO BOJTOKHA MOXHO UCMOJSIb30BaTb A1 N3roTOBIEHUS
Anann3aTopoB ASst UCKYCCTBEHHOWM MOYKN.
OpurnHaneHasa «KanunnsipHasi nodka» nokasana, 4to u3
KPOBU MOXHO M3bupaTenbHO yaansTb TOKCUHbLI, a Takke
N30bITOK BOAbI.

CTioapT 1 Ap. co3ganu bonee KpyrnHble anannsaTopsbl C
©onbLION NnoLaablo AN UCMOoNb30BaHUA NauMeHTaMm.
Mx uenb 3akntovanacb B TOM, YTOObl YCTPONCTBO ObINO
TakuUM e 3PEKTMBHBIM, KaK «aAnanmsaTtop ¢ AByMs
KaTyLlKamMmn», HO C MEHbLUMM O6BEMOM 3arOSTHEHUS U
OonblUEeN HAAEXHOCTHIO.

[MokasaHHasa 3gecb MoAernb bbina Bnepsble
ncnonb3oBaHa B MuymMraHckom yHuBepcuteTe B AHH-
Apbope, wtat MunuuraHn, a 3atem B MegunumHcKon LKose
MapkeTT B Munyoku, wrat BuckoHcuH. «KanunnapHas
MCKYCCTBEHHAs no4ka» (Mnv guanusaTop 13 nonbix
BOJIOKOH) cerogHsa ctana ctaHgaptom gna HD.
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[lepBO€ KIMMHNYECKOE UCMNOSIb30BaHUE KanuapHOro
aovanunsatopa, 17 aerycta 1967 roga
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(b)

Fig. 12.11 (a) Stewart’s 1000-fibre capillary dialyser used first in dog studies in
1965-1956, and (b) the first full dialysis in @ human subject using an 11 000-fibre
model, 17 August 1967. The revolutionary new dialyser is top centre in the picture.
(Courtesy Dr Stewart.)



Micnonb3oBaHue ananM3aTopoB pasfnn4yHoro An3anHa
B EBpone 1970-1990

Year Flat plate Coil Hollow fibre Haemofilter

Reusable Disposable  (all disposable)

1970 64.0% 48.0% 2.0 -

1975 ,,,,,,,,,,,,,,,, 137402 ....................... 352 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 104 ............................ <01 ................
198031457 ........................ 166 ...................................... 346 ................................. 12 ................
198504 ______________________ 254 ,,,,,,,,,,,,,,,,,,,,,,,,,, 27 ______________________________________ 694 ________________________________ 20 ________________
199002 ...................... 142 .......................... 01 ....................................... 837 ................................. 18 ................
1992T_ ............................. 6 4_ .......................................... 936 ................................ e
ébbd ,,,,,,,,,,,,,,,,,, AR LM ALIRLICLIIEL ML AR MR A N1 LA

From Woffinden C, Hoenich N. Hemodialysers and associated devices. In: The replacement of renal function
by dialysis, 4th edn. Jacobs C, Kjellstrand CM, Koch KM, Winchester J, eds. Kluwer Academic, Dordrecht,
1995: 188-230, and previous editions of the same chapter.



9 mapta 2021 ncnonuunock 61 rog codbbiTUo, B/BRAUN
OTKPbIBLUEMY 3Py XPOHUYECKOro remoguanusa

SHARING EXPERTISE

9 mapta 1960 roga gokrtop Aasna dunnapa, AeTCKUU KapaMoxXupypr, UMnfiaHTUpoBars NepBbin WYHT U3
TedprioHa B npeanneyose Clyde Shields, Tokaps 3aBoga Boeing, KOTOpbIN OblST NPUHAT Ha NeYeHne ¢
TAXKENoW-ypeMuer n3-3a XpoHN4eCcKon Nno4e4yHom HegoCTaTOYHOCTH 32



Figure 1-1. Diagram of Scribner shunt.
(Modified with permission from Quinton
W, Dillard D, Scribner B. Cannulation

of blood vessels for prolonged
hemodialysis. ASAIO J. 1960;6:1.)
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B. Braun Melsungen AG 35



Knang LlLnng BepHyncsa k paboTte, 1964




Clyde, Rolin and Harvey at the
10" Anniversary Party, March 1970







PocT uMcna naumMeHToOB U OCHOBHbIE BEeXU B BBRAUN
ynydJlleHUU KadyecTtBa Boabl AnNA remogunanusa
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B. Braun Melsungen AG

OF chomical and B | Patient response to dialysis|  [§f] Megnesium balance

&2 8 nepbirlor

Optimal dialysis fluid composition and management

Figure 1.3: Role of the dialysis fluid composition and management in pre-
venting dialysis associated complications. Many dialysis induced symptoms
can be avoided by correct choices of dialysis fluis constituents and their concen-
trations, by good dialysis fluid chemical and microbiological purnty, and by
patient specific management of the dialysis fluid regarding its temperature and
the ultrafiltration rate and volume.

B/BRAUN

SHARING EXPERTISE

Y. Vinken
Dialysis Fluid
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[lepBbin annapat Munuun-1 ona gomatuHero '] 1964

* Milton-Roy Model A—First Machine Used for Nocturnal Home Hemo:
1964

42

This Model A machine was built from a prototype
"Mini-1" machine designed by Albert "Les" Babb
for his best friend's daughter, Caroline Helm. It
was called the Mini-1 because Dr. Babb had built
a much larger one—"The Monster"—for the
University of Washington before this smaller home
version.

The Model A was built by the Milton Roy Company
in St. Petersburg, Florida in 1964. It was designed
to perform nocturnal home HD. The wooden
veneer was used to give it a furniture look for
home use. The Model A had automatic hot water
(90° C) disinfection, automatic alarms, solid-state
(diode) logic, and acoustic tile inside to reduce
noise.
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sURE 3 Scrib paddling his canoe home from work in 1974. The University

Wachinotan i in the hackornnind

Scrib in his famous red hat. Picture taken by Dr. Eli Frie
in 1980.



James E. Cimino, Kenneth Appel and Michael J. Brescia, 1968.
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Figure 2. Dual venipuncture technique showing return
needle placed proximal to cuff when a single arm is used.
(Reproduced with permission from Cimino J.E., Brescia
M.J. (1962) Simple venipuncture for hemodialysis. N Engl
J Med 267: 608-609. Copyright © 1962 Massachusetts
Medical Society. All rights reserved.)



Chronic Hemodialysis Using Venipuncture and a Surgically

Created Arteriovenous Fistula

Michael J. Brescia. M.D. James E. Cimino, M.D.F, Kenneth Appel, M.0., 'and Baruch J. Hurwich, M.D.

M EnglJ Med 1965, 275:1089-1092 | Movember 17, 1966

This article has no abstract; the first 100 words appear below.

THE success of chronic hemodialysis in terminal renal failure
depends on repeated access to blood vessels that will provide a
continuous flow of up to 250 to 300 ml. per minute.

A technic was developed for the permanent implantation of cannulas
into an artery and vein of the forearm. Between dialyses, patency of
these blood vessels depends on maintaining circulation between
artery and vein by means of a Teflon-Silastic loop, creating an
external arteriovenous fistula. The surgical technic required for the

successful implantation of these catheters has been described.? 2
This prosthesis is now used by virtually all centers engaged in . ..

*From the Renal Service, Dialysis Unit, Veterans Administration
Hospital (requests for reprints should be addressed to Michael J.
Brescia, M.D., at the Renal Semvice, Dialysis Unit, Veterans
Administration Hospital, Bronx, Mew York).

We are indebted to the following members of the staff of the Dialysis
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Artery and Vein (See Text).
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* B 10 Bpemsa kak He(pponoru B CLLUA BbicTynunu 3a
ncnosibaoBaHue LWyHTOB B 1968 r., EBponenckne
Hedponorn o4yeHb XoTenu nonpobosBaTb
apTepmoBeHO3Hble puctynbl. OQuH N3 HaC
(J.E.C.) Bbbin npurnaweH gokropom Humnscom
AnBannom gns nposegeHnsa rpaHOguo3Horo Typa
No eBPONenckUM ananunsHbliM LeHTpam ans
o0CyXOeHUsA HOBOU TEXHUKU. Typ BKIoYarn
Utanuio (Heanonb, Pum, ®riopeHums, BepoHa,
[ln3a, bonoHbs, 1 Munan), Lsenuapua (basenb),
Benbrusa (bptoccens), PpaHumna (Jinnnb),
Hugepnangbl (AMmctepgam), aHunsa (KorneHrareH)
n Weeunsa (JlyHa v CTOKronbm), 1 NeEKUMU MPoLLsn
C 60MbLWMM SHTY3MA3MOM.
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Femoral Catheters in 1961

Figure 11. Shaldon’s two single-lumen femoral catheters
attached to perfusion units. (Modified from Ref. 38.
Permission obtained from the publishers.)
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Figure 4. Femoral catheters with insertion trocar and :
wire for Seldinger placement.® (Reprinted from Ref. 6. S ———
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Shaldon S. (1994) Percutancous vessel catheterization for

hemodialysis. ASA/0 J 40: 17-19. Permission obtained
from publishers.) [MepBble 2-x NpocBeTHbIE KaTeTepbl 1964



OBOMNOLUUA cocyanucToro gocrtyna

B 1978 rogy Kamn6enn n gp. Coobwmnm o6 ncnonb3oBaHnn
nonutetpadgTopatuneHa (PTFE) ona cocyauctoro gocrtyna. OHu
NPeanonoXunn, YTo pacwmpeHHsin NTOIS ¢ ero npoctoTon B
obpaLleHnun, NPOYHOCTHLIO U TMOKOCTBIO MOXET ObITb COCYAUCTbLIM
NPOTE30M BbLIOOP 1N MOXET ObITb pasMeLLEH MeXOY apTEPUEN N BEHOM
Nnofg KOXen, T. €. B BUOe apTepmMoBEHO3HOIo COCYAMCTOro npoTeaa.

TpeTnn BapuaHT COCyAUCTOro AoCTyna anga remoamanusa,
KaTeTepusauma LeHTpanbHOW BEHLI, BNepBble Obi1o coobuieHo B 1961 .




TyHennpoBaHHblE NEPMaHEHTHbIE KaTeTepbl C
MaHxetom 1988

Straight PermCath catheters Curved PermCath catheters

Dual lumen - double “O”  Dual lumen - double “D”

Double lumen Dual lumen - oval in crescent

Figure 13. Cross section of catheters with two lumens.

Figure 14. Straight and curved PermCath catheters.



lNepBble nadbopatopumn remoguanusa B CCCP

[MepBbi remognanmna B CoBeTckom Coto3e Obin BbINOMHEH
Ha AUTT Moeller A.A. lNbiTenem n coTpyaHUKamm

B yposiornyeckon krnnHuke Il MMW Ha 6ase 1-n MockoB-
CKOWM ropofckon KnnHnyeckom 6onbHuubl um. H.U. MNupo-
roea 4 mapta 1958 r.

B 1960 r. B MockBe B LleHTpanbHOM UHCTUTYTE nepe-
NMBaHNSA KPOBM Dbl co34aH NoYeYHbIn LeHTp. Nommmo
Hero opraH1M3oBaHbl TPU KIMUHUKO-3KCNEPUMEHTaSbHbIE
nabopatopuu: B ypororndeckon knmHuke |l MockoBckoro
MEONLUMHCKOro MHCTUTYTa Ha 6ase 1-n ['opoacKoun KIMHU-
yeckon 6onbHUubl M. H.W. INnporoea, raoe nckycctBeHHas
noyka npumeHseTca ¢ 1958 r., B yponiorm4eckon KnuHuKke
LINY Ha 6a3se knnHnyeckon bonbHuubl nm. C.IN. BoTkuHa,
roe remogmanma ctan npumeHaTbca ¢ 1960 r. u B ypono-
rmyeckoun knmumke | MMU nm. .M. CeveHoBa

C.B. JlawymuH. icmopusi
eemooluaru3sa 8 Poccuu.
AribMaHax KruHu4yecKkou
meouuyuHbl Ne 20°2009 c.
59-65



[lepBaga oTevyecTBeHHada uckyccteeHHasa nodka AU 60
[lpeactasneHa B 1960 rogy

Puc. 1. [lepsaa omeyecmseeHHASA UCKYCCMBEHHAA MOYKA —
moodens HUU 3XAU (u3 apxusa KO.M. Ko3nosa)

C.B. NawyTtnH AnpMaHaX KIIMHNYeCKOo MeanumHel No 20’



3aB. Kapeopown Hedponorum n anannsa LLOJINYB TI'. T1. Kynakos un
3aB. OTueneHmeM remoananu3sa [ Kb nm. botkmHa A.M. MenukaH




XpoHunyeckun remoananus 8 CCCP

K 1971 r. B CoBeTckom Coto3e opraHmnaoBaHo bonee 50 noYeyHbIX LLIEHTPOB,
OCHaLLEHHbIX B OCHOBHOM OTEYECTBEHHOW annapaTypon, npoBeaeHo bonee
8000 onepauun, cnaceHbl ThICAYM YENTOBEYECKUX XU3HEW, MOArOTOBIEHbI
MEONKO-TEXHUYECKNE Kaapbl, CNOCOOHbIE WCMOMb30BaTb WCKYCCTBEHHYIO
MOYKY OIS Jle4eHMa cambiX pasnuyHblix 3abonesaHun (Kosnos HO.IM. 1971)

B 1967 r.B

knuHuke | MMW wmm. UN.M. CeuyeHoBa, pykoBogumon E.M. TapeeBbiwm,
OTKPbITO MepBOE B CTpaHe oTAeNeHne XpoHN4Yeckoro remogmnanmsa Ha 6ase
MockoBckon KnnHudeckon 6onbHuubl Ne 24, KoHe4yHO Xe, remoauanus
OOMbHLIM C TEPMUHANbHOM MOYEYHON HeOOoCTAaTOYHOCTbLIO MPOBOAUNCA W
paHee, B OTAENEHUAX OCTPOMN MOYKN.

«B  yponornmyeckon knuHmke I MOJITMW  wum. H.A. Tluporosa
CUCTEMATUYECKOE Jl€YEHME C MOMOLLULK MHOrOKpaTHOro remoguanumaa
OOMbHBLIX C  TEPMUHANIbHbIMKW  CTaAMAMM  XPOHMUYECKOM  MNOYEYHOWN
HeJOCTaTOYHOCTM Havanum ocyulectBnatb ¢ 1963 roga ..., YTO NO3BONUIIO
NPOBOAUTL OTAENbHLIM B6OSIbHLIM MHOrFOKpPaTHbIM remoguann3 U NpoanuTb
UM XU3Hb OT 4-5 Hepenb A0 3-4 MmecdaueB. ... Mbl npumeHanu ang
NOBTOPHOro remoguanunaa annapatbl KOHCTpyKunn HUN OXAU 1961-1965
[T., OTHOCALLMECS K YMCNy Onanm3aTopoB C NiacTUHYaToOn uennogaHoBOM
MemMmbpaHon. Hawmn knuHuyeckne HabnoaeHns oxeaTtbiBaloT 140 O0SbHbIX
TEPMUHASIbHLIMU  (POPMaMN  XPOHUYECKOM MNOYEYHOWM HeOoCTaTOYHOCTH,
[KOTprIM 6bino nposeneHo 6onee 1200 remoamnanusoB» (A.A. KydnHckuim
36)).



Pekopa npoaomkuTenbHOCTM npebbiBaHns Ha [ —
38 neTt - naumeHTka CeeTnaHa KoyeTkoBa




ANeKkBaTHOCTb Anannaa,
BO3HUKHOBEHUE KOHLIeNUnn

Luenb — obecnevynTb JOCTUXEHUE CeaHCOM Amnann3a agekBaTHOro
oynieHnsd nauneHTa ot TOKCUHOB

paccMaTpuBanncb TONbKO rfaBHble MeTaboNnYeckne OTKITOHEHUS,
XapaktepHble ana XIMH

Onpegenanuck LerneBble 3Ha4YeHns, obecneyeBarowme Haumny4Luyto
BbI)KMBAEMOCTb

[lepBoHaYanbHO agekBaTHOCTb AMannsa oueHuBarnach no
CNOCOBHOCTN Anann3Hom nporpamMmmbl Bbi3biBaTb 06paTUMOCTb
nepudpepunyeckon nosimHenponaTnm

Tenckhoff H. Peripheral neuropathy complicating chronic dialysis.

in: Scribner B.H. Proceedings of the Working Conference on Chronic
Dialysis. University of Washington, Seattle, WA1964: 120-123



3apoXgeHue KoHuenuum

[Mnotesa b. CkpnbHepa KBaapaTHbIN METP-4ac , TEopUs «cpedHnxX Mosekyn» B 60-e.

A L Babb, R P Popovich, T G Christopher, B H Scribner The genesis of the square meter-hour
hypothesis rans Am Soc Artif Intern Organs . 1971;17:81-91.

AnbTepHaTUBHbIN NoaxoA Obln OCHOBaH Ha M3MEPEHUM OCHOBHbIX BO3MOXHOCTEWN
KNMpeHca auannsaTtopa, U3ydeHune BrnustHUsa NoToka KpoBW U avanusata. OTa
KONMYeCcTBEHHAs METOA0NOrMS, B YaCTHOCTM npeanoXeHHas Motyem n CapaokeHToMm,
npeobnagana v rogbl CNYyCcTS NPUBENN K Halleln coBpeMeHHon KoHuenuun Kt / Vurea,
KOTOPbIN OCTaeTCcs eAUHCTBEHHbIM NapaMeTPOM afekBaTHOCTU, KOTOPbIN
NpPoAEeMOHCTPUPOBar CBSA3b C UCX04amMu AN NaLMeHTOB

Gotch FA. Recommendations for quantification of dialysis therapy in research protocols. Kidney
Int. 1975 2: 246-48



ADEQUATE HEMODIALYSIS SCHEDULE

To the Editor: 1 read with great interest the article by Bol-
ton and his associates on the reversal of uremic polyneurop-
athy after renal transplantation (N Engl | Med 284:1170-
1175, 1971). There seems to be little doubt from their article
that successful renal homotransplantation, with restora-
tion of normal or nearly normal renal function, is effective
in improving the neuropathy associated with uremia. The
authors, however, dialyzed their patients for four to six
hours, twice a week with Kolff twin-coil systems. This eight
to 12 hours of dialysis per week is insufficient to maintain
most adult dialysis patients in a reasonable state of health
and actually may be associated with an acceleration of urem-
ic neuropathy. We have found that twice-a-week dialysis for
most hemodialysis patients (weighing 60 kg and above) must
be at least nine hours, twice a week or more preferably, six
hours, three times a week, with use of Travenol or extracor-
poreal coil dialyzers. For the past 2¥2 years we have cared
for over 40 patients on chronic hemodialysis with the latter
treatment schedule. It is extremely unusual to see definite
neuropathy develop or have neuropathy progress as assessed
by history taking or neurologic examination.

The question must be asked whether the investigators
have compared successful renal homotransplantation with
“ad Mgty i ialysi jaly.
sis programs “adequate” dialysis is considered the amount of
dialysis time per week that permits the patients to be reha-
bilitated, eat a reasonable diet (as far as protein and calories),
make blood, maintain a near normal blood pressure and
prevent the progression of uremic polyneuropathy.

JouN R. DE Patma, M.D,, F.A.C.P.

Sylmar, Cal. Olive View Medical Center

«AgekBaTHOCTb» remoaunanuaa - [xoH e [Nanbma, 1971

AgekBaTHbIM ananms —
OOCTaTo4YHOE YnCno
npoueayp B HeQerno,
KOTOpO€E NO3BONSAET
nauneHTy ObITb
peadbunNUTUPOBAHHBLIM,
ecTb boratyto 6efkom u
KanopuamMmu nuLuy,
nogaepKmBathb
KpOBETBOpEHHUE,
HOPMarlbHbIN YPOBEHb
ALl v npegoTBpallaTb
NpOrpeccuto
ypeMnyeckom
nonuHenponaTunm



KonnyecTtBeHHaa oueHKa amanmsa —
«ananu3Hasa gosay»

Gotch FA. Recommendations for
guantification of dialysis therapy in
research protocols. Kidney Int. 1975 2:
246-48

Gotch FA. Sargent JA. A mechanistic
analysis of the National Cooperative
Dialysis Study (NCDS). Kldney Int.
1985 28: 526-34 =
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Survival as an index of adequacy of dialysis

BERNARD CHARRA, EDOUARD CALEMARD, MARTIAL RUFFET, CHARLES CHAZOT,
JEAN-CLAUDE TERRAT, THIERRY VANEL, and GUY LAURENT

Centre de rein artificiel, Tassin, France

Editorial: Adeguate control of blood pressure in patients on chronic hemodialysis. Shortly after our first patient, Mr. Clyde Shields, began long
term hemodialysis in March of 1960, he developed malignant hypertension, and death seemed imminent [1]. Since we were unable to control
his blood pressure with the few antihypertensive drugs then available, we decided that our only hope of saving him was to try aggressive
removal of extracellular fluid by ultrafiltration during his once weekly 24-hour hemodialysis [1]. During the subsequent weeks cramping was
severe as we tried to maximize fluid removal during each dialysis. Gradually, however, his blood pressure came under control. Eventually he
became normotensive off medication, and remained so until his death from a myocardial infarction in 1971. This dramatic episode made a
lasting impression on our approach to the control of blood pressure in our hemodialysis patients. Even after effective antihypertensive
medications became available, we continued to make control of the extracellular volume (ECV) the cornerstone of treatment of hypertension
in our dialysis population.

The first published validation of this approach came in 1983 from Charra and his colleague in Tassin, France [2]. This same group now
publishes in this article impressive evidence that this approach to control of blood pressure not only works in 98% of the 445 hemodialysis
patients in their series, but is the major factor accounting for the excellent patient survival they report.

The rationale for using control of ECV to maintain normal blood pressure in the dialysis population can be summarized as follows: (1)
Hypertension in these patients is volume dependent. (2) Even small increments in ECV can cause significant increases in the resistance to
antihypertensive medications. (3) This effect leads to the use of larger doses of antihypertensive medications. (4) The presence of large
amounts of these medications makes fluid removal during hemodialysis more difficult because of hemodynamic instability. (5) This problem
can result in further increases in the ECV and even greater resistance to blood pressure conirol.

In our experience, severe hypertension poorly controlled by drugs most often is seen in patients who are just starting hemodialysis. In such
instances, it usually takes several weeks or months of aggressive ultrafiliration combined with gradual withdrawal of antihypertensive drugs to
obtain control of blood pressure off medications. During this transition period, it requires patience and persistance on the part of the dialysis
staff. and willingness to tolerate occasional episodes of cramping and hypotension on the part of the patient. Furthermore, if the patient
cannot comply with a no added salt diet, control of blood pressure using ultrafiltration without drugs becomes more difficult as the sodium
intake increases.

The excellent survival results presented in this issue by Charra et al provide strong additional support for the concept that normalization of
blood pressure in the dialysis patient delays or prevents death from the complications of atherosclerosis. Adequate control of blood pressure
now must become a part of the definition of adequacy of dialysis along with an adequate dose of dialysis and adequate intake of protein.

BELDING H. SCRIBNER
Seattle, Washington
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ObGocHoBaHKe ucnonb3oBaHusa kKoHTponsa ECV ans nogaepaHns HopManbHOro apTepuanbHOro AaBreHns B
ANann3HOn Nonynsauun MoXXHO pe3toMMpoBaThb CreayoLLmnmM o6pa3om:

()  'vnepToHWMA y 9TUX NAUMEHTOB 3aBUCUT OT obbema.

(1)  Oaxe Hebonblme npupaweHus ECV moryT Bbi3BaTb 3HAYUTESIbHOE CHMKEHNE 3dbdeKkTa rMnoTEH3UBHbIX
npenapaTtos.

(Ill)  ITOT 3apdeKT NPMBOAUT K UCMOSIb30BaHMIO BOMbLUNX 003 aHTUIMNEPTEH3NBHLIX NpenapaTos.

(IV) Hanuune 6onbLUMX KONMMYECTBO 3TUX NPEnapaToB 3aTPYAHSET yaaneHue XnakocTn BO Bpemsi remoavannsa
n3-3a HeCTabUMNBHOCTN reMOAUHAMUKMN.

(V) Ota npobnema MoXeT npuBecTu K AanbHenwemy ysenundeHno ECV n gaxe 6onbluemy conpoTUBNEHNIO
KOHTPOJSI0 apTepmnanbHOro AaBreHus.

[To HaweMy onbITy, TSXeNasa rmnepTeH3nd, NNoxXo KOHTPoNMpyemMas nekapcreamu, vYaulle Bcero Habnogaerca y
NauMeHToB, KOTOPble TOSIbKO HaYMHAKOT remoagmanna. B Taknx cnyvyaax odbl4HO TpebyeTca HECKOMbKO Headenb
NN MecsueB arpeccuBHON ynbTpadunbTpaumm B codeTaHUn ¢ NocTeneHHON OTMEHON MTMNOTEH3UBHbIX
npenapaTtoB, YTOObI NOMY4YNTb KOHTPONb apTepuanbHOro AaereHus. B TeyeHne aToro nepexofHoro neproaa
TpebyeTcs TeprneHne u HaCTOMYMBOCTb ANANU3HOro NepcoHana u roTOBHOCTbL CO CTOPOHbI NauneHTa TepneTb
anNn304bl Cyaopor U rmnoToHMn. Kpome Toro, ecrn nauyueHT He MoXeT cobntogaTb aneTty 6e3 nobasneHns conu,
KOHTPOJSIb apTepuarnbHOro AaBneHnst C NOMOLLbLIO yrnbTpadunbTpaumm 6e3 nekapcTB CTaHOBUTCA Boriee TpyaOHbIM,
TaK Kak notpebneHne HaTpus yBenmiynBaeTcs.

[MpeBocxoaHble pe3ynbTaThl BbKMBAEMOCTU, NPeacTaBneHHble B 3TOM HoMepe Charra et al obecneymBatoT
CUNbHYIO JONONHUTENbHYO NOAAEPXKKY KOHLEMUMA, YTO HOpMannsauus KpOBAHOTO AaBreHns y AnanmsHoro
nauueHTa 3afep>KMBaeT Unu npeaoTepallaeT CMepTb OT OCNOXHEHUN U aTepocknepos3a. AJeKBaTHbIN KOHTPONb
apTepuanbHOro AaBreHust TeNepb AOIMKEH CTaTb YacCTbio onpeaeneHns aaekBaTHOCTM Ananusa Hapsay C
aflekBaTHOW [0301 Ananusa n agekBaTHbIM NOTpebneHnem denka.



ApOeKBaTHOCTb Auarnim3a, BO3HUKHOBEHMUe
KoHUenuuu

KoMnoHeHTbl aAeKBaTHOCTH

 ApeKBaTHOCTb yAaneHus paCTBOPEHHbIX BelecTB
Manou n cpegHen MONeKynsipHOU Macchbl (4o3a U
BpemMs ananusa)

« ApeKkBaTHOCTbL BOOHOIO OanaHca
e AOeKBaTHOCTb NMUTAaHUA

Mcxogbl BbKMBaeMOCTb

> KauecTtBO X1n3Hu, Peabunutauun



[HocTtmxkeHne spKt/Vurea B Mmupe: peanbHas npakTmka
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EPO pioneer Joe Eshbach from Washington  eiBraun
University, Seattle

Joe Eschbach

1980 — Brunhilda, a

uremic sheep being
hemodialyzed by Joe

The plasma being infused
contains pooled EPO
derived from very

anemic sheep with
normal renal function - o T3 N Figure 1. Drs. Joseph Eschbach (left) and John Adamson.
L d (Photograph courtesy of John Stivelman, MD.)

Eschbach JW, Mladenovic J, Garcia JF, et al. (1984) The anemia of chronic renal failure in sheep. Response to erythropoietin-rich plasma in vivo. J Clin Invest 74: 434—-441.
Eschbach JW, Egrie JC, Downing MR, et al. (1987) Correction of the anemia of end-stage renal disease with recombinant human erythropoietin: results from a combined
phase | and Il clinical trial. N Engl J Med 316: 73-78.

Eschbach JW, Abdulhadi MH, Browne JK, et al. (1989) Recombinant human erythropoietin in anemic patients with end-stage renal disease: results of a phase Ill multicenter
clinical trial. Ann Intern Med 111: 992-1000.



