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Pim and Janke Kolff in

1941 when they moved

from Groningen to

Kampen after the

German occupation of

Holland



YƻƭŦŦ ŀƴŘ .ŜǊƪΩǎ ŦƛǊǎǘ ŀǊǘƛŦƛŎƛŀƭ ƪƛŘƴŜȅ ǿƛǘƘ ŀ ǊƻǘŀǘƛƴƎ ŘǊǳƳ 
of aluminum slats and an open dialysate bath, 1942



Patient #17, 

Mrs. Sophie

Schafstadt, Kampen,

1945 ςthe first 

patient in the world

whose life  was clearly

saved by the artificial

kidney  



John Merrill (1917-

86) used a kidney 

from Kolff to establish

an acute renal failure

program in Boston in

1948 and with Edwin

Olson redesigned the 

Kolff kidney as  the

Kolff-Brigham kidney 



Major Paul Teschan in Korea, 1952



ά{ŎǊƛōέ - BeldingScribner 1960



Wayne Quinton, 1960



David Dillard, pediatric cardiovascular surgeon, 
1960



The prototype arteriovenous cannula system ς
άǘƘŜ {ŎǊƛōƴŜǊ ǎƘǳƴǘέ



/ƭȅŘŜ {ƘƛŜƭŘΩǎ ŦƛǊǎǘ ǎƘǳƴǘΣ aŀǊŎƘ мфсл



Clyde Shields on dialysis, March 1960



Clyde Shields, 
March 1960



Clyde rehabilitated



Bending Teflon for the shunt



The Kiil dialyzer ready for use, 1961



1960-62: complications ςhypertension, peripheral 
neuropathy, pseudo-gout and calcium deposits



Rehabilitation

άLŦ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ŎƘǊƻƴƛŎ ǳǊŜƳƛŀ Ŏŀƴƴƻǘ 
fully rehabilitate the patient, the treatment is 

ƛƴŀŘŜǉǳŀǘŜέ

Scribner, 1963 



The Seattle Artificial Kidney Center (SAKC), 1962

ÅIn 1960 the first 4 patients were treated at University 
Hospital and when Scribner asked permission to start 
more patients, the hospital administration refused

ÅIn 1961 he asked Jim Haviland, the President of the King 
County Medical Society (KCMS), for help

ÅWith support from the KCMS and the Seattle Area 
Hospital Council, the SAKC was established in the 
ōŀǎŜƳŜƴǘ ƻŦ {ǿŜŘƛǎƘ IƻǎǇƛǘŀƭΩǎ bǳǊǎŜǎ wŜǎƛŘŜƴŎŜ

ÅLǘ ƻǇŜƴŜŘ ƻƴ WŀƴǳŀǊȅ уǘƘΣ мфснΣ ŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ 
community-supported not-for-profit out-of-hospital 
dialysis center where nurses did the dialysis 



Dr. James Haviland



The  SAKC Committees

ÅBecause of the very limited space and funds 
the KCMS established two committees to 
review possible candidates for dialysis at the 
SAKC

ÅThe Medical Advisory Committee initially was 
composed of 6 nephrologists and 4 internists 
who agreed on very rigid medical selection 
criteria 



A resident of the State of Washington who was:

1) a stable, emotionally mature, adult aged between 18 and 45;                                                               

2) without long-standing hypertension and permanent 
complications therefrom;

3) who demonstrated willingness to co-operate in carrying out 
the prescribed treatment, especially the dietary restrictions;                                                               

4) whose renal function was stable or deteriorating slowly; and                                                    

5) children and young adults who were not potentially self-
supporting were excluded because of doubtful patient 
cooperation and concern about growth.                                                                                      
Patients with diabetes and other non-renal diseases that were 
the cause of their kidney failure also were excluded. 



Admissions and Policy Committee

ÅThe Admissions and Policy Committee was the final 
selection committee and was anonymous and intended 
to represent a broad socioeconomic spectrum of Seattle 
society to help minimize bias in favor of candidates 
from certain social backgrounds or occupations.  

ÅThe first seven members were a lawyer, a minister, a 
housewife, a labor leader, a state government official, a 
banker and a surgeon, together with two physician 
advisors, one of whom was the Medical Director of the 
SAKC

Å Alexander S: They decide who lives, who dies: medical miracle puts moral burden on small committee. Life 1962, 53:102-
125



The Admissions and Policy Committee, 1962



The Seattle Artificial Kidney Center, 1962



The Seattle Artificial Kidney Center, 1962



Patient selection
March 1960 - February 1963  

Å1960 - 4 patients started at the UW
Å1961 ς4 patients started at the UW and  

transferred to the SAKC in January 1962 
ÅJanuary 1962 ςin the next 13 months the SAKC  

committees considered 30 candidates:
ï17 were medically suitable 
ïмо ǿŜǊŜ άǳƴǎǳƛǘŀōƭŜέ ŀƴŘ ŘƛŜŘ
ï10 of the 17 were selected for dialysis and the 

other 7 died   



The silastic single break shunt developed by 
Quinton



The Sweden Freezer dialysate tank, 1962



The Scribner team, 1962



Medical student Robin Eady in Seattle in 1963 ς
ƴƻǿ ǘƘŜ ǿƻǊƭŘΩǎ ƭƻƴƎŜǎǘ ǎǳǊǾƛǾƛƴƎ 9{w5 ǇŀǘƛŜƴǘ



Professor Robin Eady today



Lƴ мфсоΣ !ƭōŜǊǘ ά[Ŝǎέ
Babb, UW Professor of 
Chemical and Nuclear
Engineering, began 
cooperation with
Scribner to develop new
technology
They also developed the
square meter-hour and
middle molecule
hypotheses and the
concept of adequacy of
dialysis



¢ƘŜ άaƻƴǎǘŜǊέ ŘƛŀƭȅǎŀǘŜ ǇǊƻǇƻǊǘƛƻƴƛƴƎ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ 
ǿƻǊƭŘΩǎ ŦƛǊǎǘ ǇŜŘƛŀǘǊƛŎ ŎƘǊƻƴƛŎ Řƛŀƭȅǎƛǎ ǇŀǘƛŜƴǘΣ мфсп 



Home hemodialysis, Seattle 1964

The 16-year old daughter of a friend of Professor 
Babb was too young to be accepted by the SAKC

He and his staff rushed to make a single-patient 
proportioning system with monitors and fail-
safe devices for safe unattended home dialysis -
ǘƘŜ άaƛƴƛ-Lέ

This was the prototype for almost all single-
patient dialysis machines in use today



Mini-1 - The first home 
hemodialysis machine,

July 1964

The negative pressure 
monitor is on the second 
shelf next to the dialysate 
effluent pump. The 
conductivity and 
temperature monitors are in 
the upper left hand corner of 
the chassis drawer. The 
dialysate temperature was 
set by rotating the knob 
below the temperature 
monitor. An auxiliary test 
gauge is next to the 
consolette on the top shelf.



Caroline dialyzing at home, 1964



Home hemodialysis, Boston 1964 



The first nocturnal overnight unattended home 
hemodialysis, London, October 1964



Frequency of dialysis in Seattle

ÅDialysis every 5 to 7 days in 1960 was soon 
changed to 16 to 23 hours twice a week

ÅIn 1964 patients were dialyzed 6 to 8 hours 
three times a week

ÅAfter Shaldon visited Seattle in December 
1964 overnight hemodialysis three times a 
week became the routine  



Home hemodialysis in Khartoum, the Sudan, 
using water from the Nile river, 1967



Home hemodialysis at the 
Seattle Artificial Kidney Center 

ÅHome hemodialysis was adopted as a treatment option 
by the SAKC in 1965

ÅBecause of its cost effectiveness and excellent results, 
the  State Department of Vocational Rehabilitation 
agreed to pay for equipment, training and support

ÅIn 1967, to provide dialysis for as many patients as 
possible, SAKC adopted the policy that all new and 
existing patients would be sent home

ÅIn 1972, 90% of the 130 SAKC patients were on home 
hemodialysis  



Cimino, Brescia and Appel, 1965



The fistula



Fred Boen and Henry Tenckhoff



.ƻŜƴΩǎ ŎƭƻǎŜŘ ǎȅǎǘŜƳ ǇŜǊƛǘƻƴŜŀƭ Řƛŀƭȅǎƛǎ 
equipment, 1962



{ŜŀǘǘƭŜΩǎ ŦƛǊǎǘ ƘƻƳŜ ǇŜǊƛǘƻƴŜŀƭ Řƛŀƭȅǎƛǎ ǇŀǘƛŜƴǘ 
ǿƛǘƘ .ƻŜƴΩǎ ǎȅǎǘŜƳ ŀƴŘ ǊŜǇŜŀǘŜŘ ǇǳƴŎǘǳǊŜΣмфсп


