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Renal transplantation continues to provide effective re-
placement therapy for many patients with end-stage renal 
disease. Yet, the number of patients eligible for transplan-
tation continues to exceed the supply of available donor 
organs. The implications of this problem are twofold. First, 
many patients with end-stage renal disease are being denied 
the opportunity for the improved quality of life afforded 
by successful transplantation. Second, since transplantation 
has been shown to offer more cost-effective therapy than 
dialysis, the cost of the government-supported end-stage 
renal disease program continues to escalate. 

In most programs, including ours, preference is given to 
suitably matched, living related renal donors who are well 
motivated and in good health.1 Nevertheless, acceptable 
living donors are not always available arid their overall 
contribution to the pool of available organ donors for 
transplantation remains in the minority. The burden for 
increasing the supply of donor organs therefore rests with 
existing local, regional, and national groups whose efforts 
are being directed at correcting this deficiency. With the 
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Fig. 1. Number of transplants performed at The Cleveland 
Clinic Foundation from living related donors and cadavers (1978-
1983) 

recen t advances a n d sudden interest in o the r 
o rgan transplants , this p rob lem is no longer lim-
ited to kidney t ransplanta t ion , bu t is now also 
a f fec t ing hear t , liver, pancreas , and bone trans-
planta t ion. 

Following his arrival at T h e Cleveland Clinic 
Founda t ion , Bruce H. Stewart , M. D., worked 
actively in the field of renal t ransplanta t ion for 
many years. A large por t ion of his e f fo r t s was 
e x p e n d e d d u r i n g an e ra when the field was in its 
infancy. Rigorous d e m a n d s were r equ i red of in-
dividuals commi t t ed to the deve lopmen t of renal 
t ransplanta t ion , a n d the o u t c o m e fo r many pa-
tients was less r eward ing to the physician than is 
cur ren t ly possible. Dr. Stewar t ' s interest in trans-
planta t ion r e m a i n e d s t rong t h r o u g h o u t his ca-
ree r , and he con t inued to be actively involved in 
e f fo r t s to improve the supply of available d o n o r 
organs fo r potent ial recipients. In this review, we 
d o c u m e n t the recen t progress and c u r r e n t status 
of renal o rgan p r o c u r e m e n t at T h e Cleveland 
Clinic Founda t ion . 

Materials and methods 

T h e Cleveland Clinic Founda t ion has been an 
active par t ic ipant in the Nor theas t e rn O h i o Or -
gan Recovery P r o g r a m since the p r o g r a m ' s in-
cept ion in 1969. Th i s organizat ion was f o u n d e d 
as a collaborative, area-wide e f fo r t a m o n g th ree 
renal t ransplant centers ( T h e Cleveland Clinic 
Founda t ion , Akron City Hospital , Case Wes te rn 
Reserve University) with the goal of enhanc ing 
a n d coord ina t ing the p r o c u r e m e n t , preservat ion, 
and use of kidneys fo r t ransplanta t ion . More 
recently, the scope of this g r o u p has e x p a n d e d to 
encompass o the r o rgan t ransplants as well. 

T h e p r o g r a m is compr ised of regional histo-
compatibil i ty match ing and organ preservat ion 
laboratories (both main ta ined at T h e Cleveland 
Clinic Foundat ion) , as well as a staff of profes-
sional t ransplant coord ina to r s whose full- t ime ef-
for ts a re d i rected toward st imulat ing and facili-
ta t ing the recovery of cadaver organs in nor th -
east Ohio . Kidney retr ieval opera t ions a re per-
f o r m e d e i ther by t ransplant surgeons f r o m o n e 
of the par t ic ipat ing insti tutions or by interested 
communi ty surgeons t ra ined in p r o c u r e m e n t 
techniques . Recovered kidneys a re dis t r ibuted to 
pat ients within the cooperat ive g r o u p accord ing 
to des ignated cri teria, such as the level of histo-
compatibil i ty matching , the deg ree of pat ient 
presensit izat ion, and the dura t ion of t ime spent 
by the pat ient u n d e r g o i n g dialysis while waiting 
for a g ra f t . In the event tha t a suitable recipient 
is not available for kidneys p r o c u r e d within 
nor theas t Ohio , these "local" organs a re then 
dis t r ibuted to wait ing recipients in o the r par ts of 
the Uni ted States t h r o u g h a national shar ing 
organizat ion. Conversely, cadaver kidneys ob-
tained by p r o c u r e m e n t g roups in o the r geo-
graphic regions a re o f t en m a d e available and 
" impor ted" for pat ients await ing t ransplanta t ion 
in nor theas t Ohio . 

Results 

From J a n u a r y 1, 1978, to December 31, 1983, 
4 2 5 renal t ransplanta t ions were p e r f o r m e d at 
T h e Cleveland Clinic Founda t ion . T h e source of 
the t ransplan ted kidney was f r o m a cadaver do-
no r in 301 pat ients and f r o m a living re la ted 
d o n o r in 124 patients. T h e yearly n u m b e r of 
cadaver and living re la ted t ransplants d u r i n g this 
pe r iod is detai led (Fig. 1). T h e yearly n u m b e r of 
cadaver t ransplants has increased f r o m 33 (1978) 
to 73 (1983). 

Figure 2 i l lustrates the source (local or im-
por ted) of cadaver kidneys t ransplanted at T h e 
Cleveland Clinic Founda t ion . T h e n u m b e r of 
locally recovered cadaver kidneys t ransplanted in 
o u r p r o g r a m has increased annually, while the 
yearly n u m b e r of impor t ed organs has not 
changed substantially. In fact, the rat io of local 
to impor t ed kidneys has reversed completely 
f r o m 0 .55 (1978 to 1980) to 1 . 7 3 ( 1 9 8 1 to 1983). 

T h e Table shows the cause of dea th for d o n o r s 
of cadaveric kidneys t ransplan ted at T h e Cleve-
land Clinic Founda t ion . Second to moto r vehicle 
accidents, most d o n o r s had died of cerebral 
t r a u m a . O t h e r centra l ne rvous system lesions (for 
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Fig. 2. Number of local and imported cadaver kidneys trans-

planted at The Cleveland Clinic Foundation (1978-1983) 

example, subarachnoid hemorrhage and cerebro-
vascular accident) were the next f requent reasons 
for death. No significant d i f ference in these two 
groups was evident when compared on an annual 
or cumulative basis. Gunshot wounds repre-
sented primarily suicides, usually in young adults 
(71% male predominance) . O the r causes of do-
nor death included respiratory failure, acute sur-
gical death, d r u g overdose, and drowning. 

Figure 3 details the age and sex distribution of 
cadaver donors whose kidneys were t ransplanted 
at T h e Cleveland Clinic Foundation. More than 
half of the donors were between 11 and 30 years 
old, reflecting the predominance of mo to r vehi-
cle accidents and suicide in this age group. Male 
deaths o u t n u m b e r e d female deaths in each cate-
gory, except for donors more than 40 years old, 
reflecting an increase in female deaths due to 

T a b l e . Cause o f death for cadaver k idney d o n o r s 

Breakdown by Year Tota l No. 
Cause of of 

Death K ' ^ y s 1978 1979 1980 1981 1982 1983 
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Fig. 3. Age and sex distribution of cadaver kidney donors 

whose kidneys were transplanted at The Cleveland Clinic Founda-
tion (1978-1983) 

cerebrovascular accidents. T h e pediatric g roup 
( 2 - 1 0 yrs old) is an impor tant source of cadaver 
kidneys. In particular, the organs of infants and 
small children a re being used increasingly in most 
transplant programs. 

Discussion 
During 1982, 65 ,765 patients with end-stage 

renal disease were undergoing chronic dialysis in 
the United States while only 5 ,358 renal trans-
plantations (30% f r o m living related donor 
sources2) were pe r fo rmed . These data highlight 
the large number of patients who are eligible for 
and currently awaiting cadaver transplantation. 
At the present time, 165 patients in northeast 
Ohio are waiting for a cadaver kidney; 1 1 1 are 
patients of T h e Cleveland Clinic Foundat ion. 

Despite recently renewed public education ef-
forts, brain-death and health care legislation, and 
improved national organ sharing, cadaver kidney 
transplantation remains an underused p rocedure 
for end-stage renal disease patients due to an 
inadequate supply of available organs . 3 ' ' Several 
studies analyzing this problem have concluded 
that this is not due to a lack of suitable organ 
donors, but to a fai lure of the pr imary physicians 
caring for such patients to raise the issue of organ 
donation af ter neurologic death has been de-
c l a r e d . ' " 1 Suggested measures for correct ing this 
deficiency have included surveillance of the num-
ber and causes of deaths in hospitals with a po-
tentially high yield of organ donors, the recruit-
ment and training of interested communi ty sur-
geons for recovery operations, and hospital-ori-
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ented educational programs directed at the med-
ical and nursing staff.4,10 The educational pro-
grams should be conducted by transplant coor-
dinators and surgeons, with an emphasis on the 
existing need for organ donors, acceptable donor 
criteria, donor preparation and management, 
and the recovery process itself. An important 
function of the transplant coordinators has been 
to facilitate the entire donation process from the 
time permission is obtained from the next of kin, 
with the aim of alleviating the burden of the 
primary physicians and thereby encouraging 
their more active participation in the identifica-
tion of acceptable organ donors. 

During the last several years, these policies 
have been implemented more frequently in the 
Northeastern Ohio Organ Recovery Program. 
This has led to a substantial increase in the num-
ber of cadaver kidneys procured within this re-
gion. The beneficiaries of this augmented pro-
gram have been the patients in northeast Ohio 
awaiting cadaver transplantation, not only at The 
Cleveland Clinic Foundation, but also at the 
other participating centers. Continued intensi-
fied efforts in organ procurement are needed so 
that the benefits of successful transplantation can 
be extended to as many eligible patients as pos-
sible. 
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