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Abstract. The progress of renal transplantation has made possible the development of autotransplant and extracor-
poreal surgery. This has allowed us to find a new tactical solution to those cases in which conservative conventional 
surgery was impossible or useless, including those cases where the only solution used to be nephrectomy or high 
urinary diversion. In other cases such as surgery of renovascular hypertension, its application has allowed us to obtain 
a greater percentage of cures with fewer risks for the patient. Although we must admit that this operation has been 
abused, in the last few years its indications have increased due to the good results obtained. The fewer complications 
and absence of mortality demonstrate that autotransplantation is a good solution and has undoubtedly increased our 
surgical possibilities. 

Concept 
In an orthodox way, renal autotransplantation means 

to section the kidney from the vascular pedicle and excre-
tory tract so as to reimplant it into a different vascular 
territory of the same individual. Therefore it must not be 
confused with renal transposition which is the sectioning 
of the vascular pedicle only, but not of the ureter, with 
lowering of the kidney to the iliac fossa, which is the 
method followed in the treatment of lesions of the renal 
artery. 

It becomes necessary to define these terms, not only 
from an orthodox, but also from a practical viewpoint 
because it is important when sectioning or not the excre-
tory tract. In this last case, once the vascular anastomoses 
have been performed, the operation is finished; but when 
the excretory tract is sectioned, due to surgical indica-
tions, it forces us to reestablish urinary continuity which, 
on its own, complicates the operation and sometimes the 
results. However, to simplify I will use the term auto-
transplantation as generic since it is accepted, although 
improperly, in clinical practice. 

History 
In 1902 Ullmann [1] and Carrel [2] experimentally achieved the 

first successful renal autotransplantation, moving the kidney of a dog 
from its lumbar fossa to its neck, in this way laying the foundations 
for future human renal homotransplantation. But the experience 
obtained in allotransplantation, based on the progress in the fields of 
organ conservation (hypothermy), has made possible the develop-
ment of autotransplantation. 

In 1956, the Brazilian, Campos Freire [3] performed this opera-
tion for the first time on a man with a renal artery aneurism, although 
an early thrombosis forced him to perform a nephrectomy. 

In 1961 Schackman and Dempster [4] performed the same oper-
ation because of an obstructive lesion of the renal artery', although 
their results were not satisfactory. It was not until 1963 when the 
American, Hardy [5], achieved the first successful autotransplant due 
to an operative lesion of the ureter. 

The experience in autotransplantation and the progress in renal 
hypothermy and microsurgery [6-7] have made possible the devel-
opment of a transcendent operative method, extracorporeal renal 
surgery, which consists of the removal of the kidney, its transporta-
tion and repair on a workbench with later reimplantation, this being 
one of the most important advances achieved in modern urology. 
This bench surgery and autotransplantation was first performed by 
Ota et al. [8] to repair the renal artery. Calne [9] used it on a malig-
nant renal tumor and Gil-Vernet [10] and Gil-Vernet et al. [11] on a 
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relapsing renal lithiasis with cicatricial retraction of pelvis and ureter. 
In this way, a new era in surgery began, by achieving the repair of a 
diseased organ outside the human body for the first time. 

Indications 

This surgery is justified in those cases in which con-
ventional conservative surgery is impossible and when 
the fellow kidney is not normal or it is a solitary kidney. 
Its objective must be to find new tactical approaches to 
solve extreme situations in which, until now, the only 
solutions were nephrectomy or final high urinary diver-
sion. It attempts to reduce the urological indications for 
renal allotransplantation and hemodialysis. 

Autotransplantation in some cases is the main charac-
ter, but in other cases such as extracorporeal surgery, it 
only plays a secondary part. Autotransplantation has a 
different philosophy from allotransplantation in that it 
does not try to substitute the diseased kidney but to repair 
it. 

Parenchymal Lesions 
Conservative surgery in renal cancer represents a clear 

transgression from the fundamental rules of cancerology 
[12], and it is debatable if the other kidney is normal. At 
present it can be performed when there is only one kid-
ney, when the fellow kidney is pathological or when renal 
cancer is bilateral. Of all these above cases that of bilat-
eral renal cancer is the one which poses the major, as yet 
unsolved, therapeutical problems. 

Partial nephrectomy in situ is easy to perform when 
we are dealing with a small tumor, well-localized and sit-
uated at one of the poles of the kidney. But when the 
tumor involves a considerable portion of the anterior or 
posterior hemisphere, making renal hypothermy in situ 
impossible, then partial conventional nephrectomy gives 
rise to serious difficulties or is dangerous because of hem-
orrhage or the clamping time of the pedicle. These cases 
have greater surgical possibilities thanks to extracorpo-
real surgery, the operating microscope and autotransplan-
tation (fig. 1-3). 

The advantages of operating on the kidney at a work-
bench derive from the study of the tumoral boundaries 
with the operating microscope. Microsurgical dissection 
allows us to identity the extracapsular plane of the tumor, 
which facilitates the detachment between the capsule and 
the healthy parenchyma. At the end of the exeresis, the 
remaining parenchyma and the section line are thor-
oughly explored with the operating microscope using high 

Fig. 1. Ob. I. IVP. Bilateral renal cancer. Left kidney totally non-
functional, the lower half and 4 / 5 of the anterior renal hemisphere is 
invaded by tumor in the right kidney. 

magnifications to check that no tumor has been left 
behind and to identify the sectioned vessels and calices. 

The risk of contamination and tumoral dissemination 
is reduced. Also, one must realize that in the future this 
kidney could be perfused ex situ with antimitotic solu-
tions which could be dangerous or impossible to perfuse 
with the organ in situ. 

But it is necessary to insist that this surgery can only 
validly be performed on a solitary kidney, as long as the 
tumor, because of its volume or topography, is not 
removable in situ with enough guarantees for the remain-
ing organ. Therefore this surgery is indicated in very 
exceptional cases. 

Traumatisms 
Statistics point out that 80% of nephrectomies for this 

reason are unnecessary. This must be revised. Frequently 
the patients are polytraumatized and the difficulty of per-
forming hemostasis due to perirenal hematoma, hypoten-
sion and the surgeon's lack of experience on conservative 
renal surgery try to justify this attitude. 

When confronted by a severely traumatized patient in 
a very serious state, and the renal traumatism is very 
important and cannot be repaired, nephrectomy could be 
the answer. But in many cases this nephrectomy could 
only be transient and, once the kidney has been perfused, 
it can be kept until an expert surgeon is called who can 
assess the lesions with the assistance of angiography and 
extracorporeal IVP and proceed to repair it. The kidney 
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Fig. 2. Ob. I. Selective angiography. Less than a third of the kid-
ney is not invaded by tumor. 

or one of its parts (one third of a normal kidney is able to 
maintain normal homeostasis) can be kept for 24 or 36 h 
and in the meantime the patient can recover and the con-
tralateral kidney explored. If this is a pathological kidney 
or is absent or if it belongs to a young person, the kidney 
or its repaired or preserved part can be reimplanted. This 
will be the immediate future in the emergency programs 
of surgery. 

Lesions of the Vessels 
Lesions of the trunk of the renal artery submit a larger 

number of candidates to autotransplantation, while the 
pathology of its branches can contribute to extracorporeal 
surgery or autotransplantation. It is evident that the latter 
has become a revolutionary surgical alternative for reno-
vascular arterial hypertension. 

Due to complications such as ischemic tubulopathy, 
thrombosis, hemorrhages, restenosis and secondary ne-
phrectomy, mortality and low recovery rate, we are pro-
gressively abandoning the classical revascularization 
techniques such as endarterectomy, patching and bypass 
and the use of arterial or venous autologous or synthetic 
grafts. This change of attitude has also influenced the 
results of the studies on the biological behavior of the 
different types of grafts, which have afforded a better 
understanding of their biopathology [13]. 

Undoubtly the use of synthetic arterial grafts has made 
possible the great progress of vascular surgery allowing 
the substitution of the aorta and great vessels, but this 

Fig. 3. Ob. I. I VP after left nephrectomy and subtotal extracor-
poreal nephrectomy and auto transplant of one third of the parenchy-
ma. 

principle is not valid for the renal vessels. The statistics 
given by authors [14, 15], with ample experience in the 
usual methods, show that in 30% of the cases secondary 
nephrectomy was necessary due to the immediate or later 
failure of the operation. This means the loss of a kidney 
that in most cases is better than the other. 

It was then logical to apply all the progress made in 
this last decade to renal revascularization surgery, by 
which we obtained safer and more efficient operative 
methods with less risks for the patient and the kidney and 
above all with better results [16, 17]. The new revascular-
ization surgery is based on the following guidelines pro-
posed by us in 1977 [18]. 

(1) To ensure the preservation of renal function: the 
kidney is one of the organs most sensitive to anoxia and, 
therefore, to protect it from ischemic effects should be-
come a priority in revascularization surgery and its main 
object is to avoid ischemic tubulopathy, intravascular 
thrombosis and to allow the surgeon to work without any 
waste of time. 

(2) To eliminate the affected segment of the artery, by 
which the evolution of the disease in the artery wall is 
avoided. 

(3) To ban the use of arterial grafts to avoid the bio-
logical and hemodynamic effects of the grafts. 
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Fig. 4. Preoperative conventional selective 
renal angiography. Dysplasia of the distal third 
of the artery and aneurism in one of its 
branches. 

Fig. 5. Extracorporeal renal angiography of 
the previous case. The affected artery is sharper 
and lesions such as those of the superior branch 
emerging from the aneurism are seen, which 
were not seen in the preoperative angiogra-
phy. 

(4) To use the direct arterial reconstruction tech-
niques, these being ideal in vascular surgery, which is 
obtained by placing the kidney in continuity with another 
arterial system. In practice, this means autotransplanta-
tion on the right side and splenorenal anastomosis 
through a lumbar retroperitoneal approach [19]. This 
method has exceptions: (a) when it is a very limited lesion 
(anular stenosis) and is placed on the middle third of a 
very long renal artery, and (b) when it is necessary to 
replace the abdominal aorta and the renal arteries are 
involved in the aneurismatic process and also in the Ler-
iche syndrome, in which it becomes necessary to use syn-
thetic arterial grafts. 

(5) To substitute the transperitoneal surgical ap-
proaches by the extraperitoneal ones which diminishes 
morbidity and mortality. 

(6) In very complex cases, we must use extracorporeal 
surgical techniques along with microsurgical techniques. 

Autotransplantation to treat the obstructive processes 
of the renal artery is an excellent operation because it has 
the advantage of fulfilling all the requirements: it is a ret-
roperitoneal operation, in which it becomes easy to put 
the kidney in hypothermy as well as to eliminate the 
whole affected segment of the artery and it is a method of 
direct reconstruction which avoids the biological and 
hemodynamic problems of the grafts. Technically anasto-
mosis of the renal vessels to the iliac vessels is more sim-
ple than their repair in situ and adapts to the frequent 
anatomical and pathological variants of the renal vessels. 
It places the kidney in better hemodynamic conditions 

than with the classic revascularization techniques. It is 
not necessary to administer coagulants during or after the 
operation. 

In autotransplantation because of lesions of the trunk 
of the artery, the sectioning of the ureter is neither justi-
fied nor necessary, because this complicates the operation 
unnecessarily as well as its prognosis. 

Lesions of the bifurcation of the aorta or its branches, 
if they are not very complex, are rarely tributaries of 
extracorporeal surgery. They can, in most cases, be 
solved by means of surgery on an exteriorized kidney. 

Because of an evident misuse of the language this proce-
dure has been called 'extracorporeal surgery' when it is 
only surgery on a kidney outside its cell or exteriorized, 
which is joined to the patient by the ureter and its vascular 
pedicle all the time. Extracorporeal surgery or bench sur-
gery by definition involves the sectioning of the ureter. 

Lesions of the division branches of the renal artery, 
aneurisms and arteriovenous fistulae, stenosis, dysplasias 
and, above all, those associated with lesions of the prin-
cipal trunk, can sometimes be tributaries of bench sur-
gery because we are dealing with small intrahiliar arteries 
that require the use of microtechniques, which could be 
difficult or impossible to perform in situ. 

Surgery of the intrarenal artery has benefited from the 
development of extracorporeal renal angiography which 
has provided more detailed knowledge of the vascular 
tree and has facilitated the discovery of lesions in small 
arteries that could have passed unnoticed in conventional 
renal angiography (fig. 4, 5). 
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Fig. 6. Ob. II. Arterial hypertension due to arteriosclerotic steno-
sis of renoaortic ostium of both renal arteries. 

Fig. 7. Ob. II. IVP after bilateral autotransplant on successive 
operations. 

Following the given guidelines and based on great 
experience, it is evident that surgery of the renal artery 
and its branches has been simplified. A greater degree of 
safety for the patient has been obtained, the percentage of 
cures has improved and mortality and complications 
have been reduced; reasons by which a greater number of 
patients will benefit from this surgery. 

At present, autotransplantation is the chosen proce-
dure in the treatment of renovascular disease and it is 
meant to replace other methods (fig. 6, 7). 

Excretory Tract Lesions 
In lithiasis, this operation must not be performed with 

the idea of facilitating the complete removal of the stag-
horn calculi, because even in the most difficult cases of 
lithiasis their total removal in situ is also possible. 

Lesions of the upper excretory tract, tributaries of 
bench surgery and autotransplant, are almost always iat-
rogenic. They are serious sequels to the repetitive longitu-
dinal pyelotomies with cicatricial retraction of the pelvis 
or the pyeloureteral junction, specially when such ste-
noses are intrasinusoidal. 

In these cases, obstruction is the main problem and, 
therefore, the primary objective is to reestablish the per-
meability of the urinary tract and the second objective is 
the total removal of the calculus. But the most important 
point is that it permits the removal without damaging the 

parenchyma because in this surgery it is not necessary to 
perform nephrotomy. 

The greatest difficulty is that the renal hilus is inacces-
sible because of the compact cicatricial block that sur-
rounds and binds it and where the location of the excre-
tory tract becomes very difficult without serious risk to 
the vessels. The great advantage of operating on the kid-
ney in hand and with the assistance of the operating 
microscope is that it facilitates: the safe freeing of the 
hiliar vessels, very attached to the excretory tract; the 
ample removal of all the cicatricial tissue of the pelvis, 
and the finding of an area of healthy tissue where, once 
the kidney is lowered, the iliac ureter can be anastomosed 
with no tension (fig. 8-10). 

Extracorporeal renal X-rays, image intensifier and the 
kidney in hand always help to obtain the most important 
goal in lithiasis surgery: the complete removal of the cal-
culi. Somehow this facility for X-ray control on its own 
does not justify this operation because at present in situ 
exploratory X-ray methods as precise as extracorporeal 
X-rays exist. 

In hydronephrosis, the percentage of failures of plastic 
operations is about 10%. A new corrective operation 
does not have the possibilities of success due to the local 
state of the tissues, and under these circumstances 
conventional surgery does not give an alternative to 
nephrectomy. In these complicated hydronephroses, au-
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Fig. 8. Ob. IV. IVP. Large cicatricial stenosis of the pyeloureteric junction and lumbar ureter. 
Fig. 9. Ob. IV. Selective image of preoperative IVP. Intrasinusal stenosis. 
Fig. 10. Ob. IV. Postoperative IVP. 

totransplantation is the only conservative resource and it 
is formally indicated when the contralateral kidney is not 
normal or in the case of an only kidney when the opera-
tion is vital. It is also indicated in stenosis resulting from 
ureterocalicial reimplantations and anastomosis because 
it is possible or even fortuitous to repair the excretory 
tract according to the normal procedures. 

Ureteral problems are a primary indication for this 
operation in extensive lesions of the lumbo-iliac ureter of 
traumatic or any other origin that cannot be solved by 
plastic and reconstructive surgery, or they were until 
recently, tributaries of substitution by intestine segments. 
Undoubtly these gave satisfactory results but somehow 
they are not the ideal solution, because among other 
inconveniences these plasties lack an antireflux mecha-
nism. 

Autotransplantation is a more elegant solution but 
above all more physiological, for the simple reason that 
nothing substitutes the ureter better than the own ureter. 
Nevertheless, it is not a matter of shelving the uretero-
ileoplasties, although we must recognize that their indica-
tions have become more restricted. 

The majority of the candidates for this surgery are 
those on whom the longitudinal ureterolithotomy inci-
sion, still in use, has been performed. The removal of the 

calculus frequently causes the tearing of the original inci-
sion when important ureteral and periureteral lesions 
exist. These complications are not noticed with transver-
sal ureterolithotomy that furthermore ensures a perfect 
restabilization of the ureteral lumen [20], 

In tumors of the ureter, total nephroureterectomy is 
debatable because it is possible to obtain long-lasting 
cures with conservative procedures [21], 

However, when dealing with tumors of the excretory 
tract in an only kidney, conservative surgery is justified 
above all in lower tumors, because the spread of the 
tumor takes place from top to bottom and rarely from the 
bottom to the top. When resection plus anastomosis or 
resection plus ureteroneocistostomy are not possible be-
cause the ureter is short, autotransplantation can be the 
most physiological surgical solution. 

It is also used in large stenosing ureteritis or periure-
teritis of the lumbo-iliac ureter on which Boari's opera-
tion or the psoas-bladder procedure are not technically 
possible. 

Postoperative obstructions of the ureter are not rare. 
What happens is that the surgeon does not discover them 
and the kidney dies in clinical silence. They are more 
frequent underneath than above the promontorium and 
the results of gynecological and rectal surgery are short 
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lesions that can be solved by means of submucosal 
Boari's operation [22], or even better by microsurgical 
crossed uretero-ureterostomy. 

In aorto-iliac surgery, the lesions are long or, that is to 
say, larger. Big aneurisms of the abdominal aorta modify 
the ureteral course, mainly the left. Ureters can be found 
included in a perianeurismatic fibrous block that corre-
sponds to a particular aspect of retroperitoneal sclerosis. 
During vascular dissection, direct damage or even invol-
untary sectioning of a large segment can occur. 

Renal autotransplantation represents an important re-
source in this surgery because performing a temporary 
nephrectomy (uni- or bilateral) with sectioning of the ure-
ter at its entrance into the fibrous perianeurismatic area 
and keeping the perfused kidney in the refrigerator, will 
facilitate the cure of the large aneurisms and, above all, 
will avoid serious effects upon the kidney caused by the 
clamping of the aorta above and below the renal arter-
ies. 

In the literature there is an abundance of reports on 
extensive lesions of the ureter due to procedures on 
colon, appendix, sympathetic disc hernias and large gan-
glion exeresis. 

When the loss of substance is important, the problem 
is a difficult one. If the freeing of both ureteral ends and 
the mobilization of the kidney do not allow the recovery 
of the centimeters of ureter that are missing, the best 
solution then is autotransplantation which will avoid the 
removal of a kidney. 

In problems of the excretory tract the indications for 
autotransplantation have diminished thanks to the new 
advances. One of them is the 'descent of the insertion of 
the right renal vein' [23] which represents a surgical solu-
tion of less importance than autotransplantation in those 
lesions up to 6-8 cm. This operation consists of lowering 
the right renal vein below the vena cava by which the 
distance between kidney and bladder is shortened. 

The renal anomalies, being those of the rotation or 
situation type and above all in the symphysis, are cur-
rently associated with excretory tract malformations and 
are the cause of hydronephrosis, pyelonephritis and li-
thiasis. 

They also have their own pathology, in particular the 
horseshoe kidney, derived from its topographic relations 
and in which pain is the dominant symptom. The com-
plicated renal anomalies have not been treated up to now 
in a logical way, partly due to lack of knowledge of their 
etiopathogenic factors and partly due to the lack of surgi-
cal solutions. Conventional surgery that has been used 
does not correctly treat the associated lesions or the 

anomaly itself. This is because it does not take into 
account the multiple malformations responsible for the 
complications. This explains the bad results. 

The complicated renal anomalies, and above all those 
previously operated on, require different surgical tactics 
and techniques that could allow the simultaneous treat-
ment of the pathology of the renal anomaly and its excre-
tory tract. This means that they must give the kidney a 
normal anatomical orientation, allow the ample resection 
of the dysplasic or dystrophic excretory tract, obtain good 
urinary drainage and keep all the renal parenchyma. We 
have achieved all these objectives thanks to bench sur-
gery and autotransplant which have solved the problem 
of the complicated renal anomalies on which conserva-
tive conventional surgery fails or is impossible to per-
form. The results are surprisingly satisfactory, (fig. 11-
14). 

Urinary Diversions 
There is no doubt that the practice of urinary diver-

sion has been and still is abused, on children above all, 
and many of the so-called temporary ones in practice 
become permanent because of lack of decision of resolu-
tion at the time of closure. At present a very important 
chapter in pediatric urology is precisely the reconvertion 
of the urinary diversion. Hendren [24] is one of the pio-
neers of this and has afforded many technical variants. 
But I believe that there are certain desperate cases in 
which the ureteral shortness will only allow the reesta-
blishment of ureterovesical continuity by means of auto-
transplantation. We have obtained this with the technical 
variation of ureteropyelic anastomosis of the ureter of the 
kidney in situ to the pelvis of the autotransplanted kid-
ney, by which impossible cases with both short ureters 
can be solved (fig. 15-17). It is the most physiological 
reconstruction of the excretory tract. 

The indications for autotransplantation are condi-
tioned by the anatomical and functional state of the kid-
ney in question and the contralateral one, and the age and 
state of the patient. But the renal lesions do not restrict 
the indications in the patient with one kidney. 

Operating Technique 
It is necessary to know previously the vascular disposition of the 

kidney by means of a segmentary aortography which will include the 
iliac vessels. The tactics and technique differ if the autotransplanta-
tion is a simple transposition as for vascular indications or secondary 
to extracorporeal surgery. The incisions must always be extraperiton-
eal. They are less traumatic, offer a sufficient operating field and lack 
the complications of the transperitoneal approaches. 
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Fig. 11. Ob. III. Simple X-rays. Staghorn in 
horseshoe kidney. 

Fig. 12. Ob. III. Preoperative IVP. 
Fig. 13. Ob. III. Simple postoperative rays. 

Complete removal of staghorn without neph-
rotomy. 

Fig. 14. Ob. III. IVP after heminephrec-
tomy removal of calculus, ample resection of 
pyeloureteral junction and autotransplant. 

For renal transposition, in which the ureter is not sectioned, there 
is only one incision, which is the same one we use systematically for 
allotransplantations, that is, a paramedian pararectal and extraperi-
toneal incision that extends from the costal edge of the ninth rib 
down to two fingers inwards from the inguinal ring (fig. 18). This 
surgical approach is exclusively transaponeurotic and gives an excel-
lent operating field for thin patients in which all the excretory tract, 
the bifurcation of the great vessels, and the iliac vessels can be 
viewed and allows the ligation and sectioning of the renal pedicle. 
With this type of incision it is not necessary to section either the 
epigastric vessels or the spermatic cord. In obese patients, the variant 

of Fey is used. The retroperitoneal detachment with these incisions is 
the same as that required by a median laparotomy. The freeing of the 
kidney must be performed avoiding violent tractions. Before starting 
the dissection of the vessels, infiltration with papaverine is advisable 
to diminish vasospasm and the possibility of truncal reflexes. Once 
the artery is ligated and sectioned a Statinsky clamp is placed at the 
outlet of the right renal vein into the vena cava; in the case of the left 
kidney a simple ligature is placed a little further from the outlet of the 
suprarenal vein (fig. 19). Once the pedicle is ligated, the superior 
third of the ureter is freed from its sliding sheath and a soft 'bulldog' 
clamp is placed to avoid the passage of the blood from the ureteral 
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Fig. 15. Ob. V. Translumber pyelography. Severe renal insuffi-
ciency because of extensive postoperative obstruction of both iliac 
ureters. 

current to the ischemic kidney once it is perfused and to avoid the 
passage of perfused fluid into the venous current. 

The kidney is taken out and placed in a plastic bag and imme-
diately a brief intra-arterial perfusion with an intracellular type of 
solution (Eurocollins) is started at a pressure of 10 cm Hg and 4 °C 
temperature. 400 c m 3 are passed (fig. 20). Once the perfusion is fin-
ished, the kidney remains immersed in the bag to which crushed ice 
must be added to keep the bath at a constant temperature of 4 °C. 

This simple method places the kidney in the opt imum hypother-
mic conditions that can be maintained for hours and affords enough 
t ime to proceed without haste to the preparation of the trunk of the 
artery or to the resection of aneurisms or stenosis of branches and 
their repair (fig. 21, 22) with the assistance of magnifying spectacles 
or the operating microscope. The conservation conditions of the 
organ are almost identical to those of bench surgery. 

Once the iliac vessels are prepared, the kidney which has been 
removed from the bag, is placed in the iliac fossa. This must be in an 
inverted position, that is to say, what was the superior pole before, 
will remain in an inferior position and vice-versa with the purpose of 
placing the renal vein orientated with its outlet at the vena cava or 
the common iliac and the artery to receive the hypogastric or the 
common iliac artery (fig. 23, 24). 

This turning of the kidney does not involve any danger for the 
ureter. The vascular anastomoses are performed with 6/0 Nylon 
monofilament. During anastomosis the kidney is continuously wa-
tered with normal saline at 4 ° C to maintain it in constant hypo-
thermy which allows the surgeon to perform anastomoses meticu-
lously and with precision, without being pressured by time. This 
uninterrupted hypothermy ensures the preservation of renal function 
with immediate recovery of diuresis. 

The surgical aspects of bench surgery and later autotransplanta-
tion are more complex than renal transposition. They only have in 
common the time of vascular anastomosis as well as the inversion of 
the organ and its lumbo-iliac position. Extracorporeal surgery re-
quires a lumbar incision for temporary nephrectomy, a visceral time 
for repair of the organ on the workbench and a paramedian extraper-
itoneal incision for its reimplantation or autotransplantation. 

Renal exeresis is almost always the most difficult stage for the 
surgeon because the difficulties of any repeated retroperitoneal oper-
ation are well known. 

Immediately afterwards the kidney is carried to a workbench 
which is provided with means for its conservation and its repair. 
There the kidney is put in hypothermy using the same principles 

^W H B m H H m 17 
Fig. 16. Ob. V. Pyelography a few days after contralateral auto-

transplant. 
Fig. 17. Ob. V. Postoperative IVP. Renal function improving. 
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followed for its conservation in the allotransplant. It has been dem-

onstrated in thousands of cases, and in an unequivocal way, that the 

best method of conservation of the kidney is hypothermy obtained 

by brief perfusion with fluids of intracellular composition at 4 ° C 

combined with superficial hypothermy. This is the simplest method 

because it does not disturb the surgeon. It is also the most efficient 

because it allows conservation of the kidney for up to 36 h, and the 

cheapest because it does not need a machine. The kidney is placed in 

a container in which the artery or arteries are canalized and perfused 

with the described solution. We must pay special attention to the 

edges of the cannula which must be blunt and smooth, and which 

must be checked with the loupe or operating microscope because any 

lesion of the endothelium can cause thrombosis, and this is more 

likely when the diameter of the vessel is smaller. 

Once the perfusion is finished the kidney remains in constant 

immersion in the same receptacle in which the temperature of the 

bath is kept at 4 °C if it is a normal parenchyma. But i f pyelonephri-

tis and renal insufficiency exist, the temperature of the bath should 

be between 7 and 9 ° C, as it has been proven that the pathological 

kidney is more sensitive to anoxia than the normal kidney and 

requires different conservation temperatures. The microsurgical re-

pair of the organ takes place within the same vessel previously 

immobilized with compresses. It will only be removed from the bath 

to be submitted to different X-ray exploration techniques. 

While the organ is being operated on, another surgical team has 

closed the lumbotomy incision and has changed the position of the 

patient of perform the paramedian incision and prepare the iliac ves-

Fig. 18. Paramedian extraperitoneal incision frequently used in 

autotransplant for vascular indications. 

Fig. 19. Renal artery and securing of vein with the previous 

placement of a Statinsky clamp at the outlet. 

Fig. 20. The kidney has been brought out, placed in a bag. It is 

bathed by a 4 ° C solution. Soft clamp on the ureter. Brief intra-

arterial perfusion with Collins solution. 
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Fig. 21. Surgery on exteriorized kidney. Keeping the kidney in Fig. 22. For the surgery on an exteriorized kidney, it is preferable 
hypothermy, resection and reconstruction of vessels commences. to place the hypothermic bag in the operating field to avoid stretch-

ing ureter. 

Fig. 23. Right reimplantation. The kidney is placed in an inverted Fig. 24. Left reimplantation. Inverted kidney. Anastomosis with 
position to obtain better hemodynamic conditions. Anastomosis common iliac vein and hypogastric artery, 
with vena cava and hypogastric artery. 
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seis. In the exception when the kidney's repair is going to be long, the 
patient is kept under very superficial anesthesia or is taken back to 
his bed, as in one of our cases of thorotrastosis, and its returned to 
theatre once the organ has been repaired. 

After the vascular anastomosis the problem of how to reestablish 
the urinary tract arises. Four methods can be used: pyelopyelic, ure-
teropyelic, ureteroureteral anastomosis and ureterocystoneostomy. 

Pyelopyelic anastomosis is the more natural and physiological 
method to reestablish urinary continuity. But in autotransplantation 
this can seldom be used, only in lesions or traumatisms of the paren-
chyma and in important lesions of the lower division of the renal 
artery. In these cases, as the excretory tract is normal at the time of 
the transient nephrectomy, the sectioning of the excretory tract must 
be performed at the level of the middle part of the pelvis. This meth-
od, which we described in 1965 [25, 26] to be used in homotrans-
plantations, consists of maintaining the integrity of the excretory 
tract keeping its anatomical and functional unit, respecting its inner-
vation and vascularization and particularly its two fundamental ana-
tomophysiological mechanisms such as the pyeloureteral pacemaker 
and the ureterovesical valvular mechanism. In the pyelopyelic anas-
tomosis, magnifying spectacles are used for greater precision. The 
catgut used will be 6/0 and it must be a continuous suture, taking care 
to avoid the ectropion of the mucosae. The suture must be water-
tight, it does not require a temporary drainage of urine. Technically 
this method is more complex than a ureterocystoneostomy and 
requires more care, preparation and effort on the part of the surgeon, 
but it is highly compensated by its very superior results compared to 
other methods. 

The ureteropyelic anastomosis is the most frequently used. Its 
difficulties consist of freeing the elements of the renal hilus from the 
sclerosed and cicatricial magma that surrounds them, as well as the 
preparation of the future anastomotic mouth that must, unquestion-
ably fall upon healthy tissue and far from old cicatricial lesions. The 
segment of the lumbar ureter will be resected and the cystoid of the 
iliac ureter is used to anastomose it at the more sloping part of the 
pelvis with alternating stitches and leaving the nephroureterostomy 
tube as an obligatory drain. 

The uretero-ureteral anastomosis is indicated in the extensive 
lesions of the lumbo-iliac ureter. The operating microscope facili-
tates the performance of a spotless suturing technique (catgut 6/0) 
that in many cases can be extramucosal, by which the direct approx-
imation of the mucosae of the ends and their rapid union is obtained, 
and which prevents the filtration of urine. Under microscopic con-
trol it is possible to avoid the eversión of the mucosae which is an 
important factor in the production of fistulae. 

The pyelopyelic, ureteropyelic or uretero-ureteral anastomoses in 
autotransplantation give us constant good results because they are 
performed without tension, among health tissues and good urinary 
drainage. 

We must resort to submucosal intra- or extravesical ureterocys-
toneostomy only when the iliac and pelvic ureteral segments are 
compromised. This is a technically simple operation but it can have 
complications, the most important being the ureteral reflux that can 
take place even with a normotonic ureteral stump and a functional 
pyeloureteral junction. 

It is absurd to proceed to ureterocystoneostomy systematically. 
As often as possible we must make use of the pelvic segment with its 
valvular mechanism, which avoids the reflux. Ureterocystoneos-
tomy is almost always obligatory in 'undiversion' by means of the 
contralateral autotransplant. 

Table I. Indications for autotransplantation and extracorporeal 
surgery in 92 cases 

Renal artery stenosis 44 
Aneurism stenosis 3 
Ureteral problems 17 
Complicated renal lithiasis 12 
Complicated renal anomalies 9 
Complicated hydronephrosis 3 
Undiversion 2 
Thorotrastosis 1 
Renal cancer 1 

Table II. Complications of autotransplantation 

Operated patients 92 
Deaths 0 
Secondary nephrectomies 5 

False aneurism 1 
Thrombosis 2 
Vascular anastomosis infection 1 
Pyonephrosis 1 

Functioning kidneys 87 

Table III. Response of blood pressure 1-13 years after autotrans-
plant for renovascular hypertension 

Operated patients 47 
Cured 40 
Improved 4 
Hypertensive 2 

Preterminal chronic renal insufficiency 1 
Aortic coarctation 1 

Secondary nephrectomy, thrombosis 1 

Results 

From January 1967 to July 1980, autotransplantation 
on its own or associated to extracorporeal surgery has 
been performed on 92 consecutive patients aged between 
10 and 65 years. The indications for this operation are 
listed in table I. 

Only one pyelonephritic kidney with relapsing lithiasis 
did not recover its function, all the others recovered 
dyuresis immediately postoperatively. None of the 91 
remaining cases required dialysis postoperatively even 
when in 10 cases they were solitary kidneys and in an-
other 19 cases the contralateral kidney was abnormal. 
The systematic hypothermic protection of the kidney 
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while the vascular anastomosis was performed explains 
the immediate recovery of renal function. 

No patient died in the postoperative period. Five kid-
neys were lost for the reasons specified in tables II and 
III. 

The blood pressure response on patients operated for 
renovascular disease is good and the results are summa-
rized in table III. They are classified as cured when the 
blood pressure is under 140/90 mm Hg after a year and as 
improved in those with good response to medical treat-
ment. 

In complicated lithiases the results have been excellent 
in 2 of 12 cases and without relapses with an evolution 
time between 1 and 7 years. These results coincide with 
other authors [27]. Also in the rest of the urological indi-
cations the morphological and functional recovery have 
been good and extraordinary in a sufficiently large num-
ber of cases. The study of the urodynamics of the excre-
tory tract of the autotransplanted kidney, when the iliac 
and pelvic segments of the ureter are kept intact, are com-
parable to normal urodynamics. 

The vascular risk is not important and is related or 
dependent on the surgeon's technique. The few complica-
tions and absence of mortality demonstrate that auto-
transplantation is a good solution that undoubtly has 
improved our surgical possibilities. 

The results are very good taking into consideration 
that a high percentage of patients were very difficult and 
hopeless cases for conventional conservative surgery. 
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