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Abstract. Surgery of the renal artery and its branches has not developed at the same rate as the 
progress made in arterial hypertension renovascular studies. Therefore, the percentage of cure is still low, 
the mortality rate high and the complications frequent. Based on the experiences in renal alio- and 
autotransplants, on the progress achieved in different fields, such as extracorporeal kidney surgery, on a 
new way of approach to the spleen's hilus, on the development of microsurgery and on a better 
knowledge of the biopathology of vascular grafts, new orientations for this type of surgery are sup-
ported. No matter which technique is followed, renal hypothermia by arterial perfusion, elimination of 
the diseased arterial segment, placement of the kidney in the continuity of another arterial system (auto-
or splenorenal transplants), substitution of the transperitoneal approach by the retroperitoneal one, and, 
in complicated cases, the practice of ex situ arterial reconstruction surgery, is considered fundamental. 
Statistics, following these guidelines, are presented, which indicates that there were no deaths and that 
the percentage of success is higher than with classic revascularization surgery. 

During this decade, great progress has been made 
in the study of renal arterial hypertension, and at 
present time a very defined criteria has been 
reached regarding exploration, diagnosis, medical 
treatment and surgical recommendations. However, 
conventional renovascular surgery has not devel-
oped at the same rate. Its surgical techniques have 
not evolved and, therefore, the percentage of suc-
cess is still low, the mortality rate is high and un-
related complications frequently occur. These re-
sults justify the lack of confidence which the in-
tern has towards this type of surgery. 

The belief that the surgical techniques have 
reached an optimum level, and that in order to 
improve results a better selection of the patients is 
necessary, is totally erroneous. 

In the last few years, important improvements in 
revascularization surgery have been achieved, e.g. 
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the experiences obtained in the kidney transplant 
field, which paved the way to developing local 
hypothermia methods permitting a safe preserva-
tion of the kidney function; the technique of kid-
ney autotransplant with multiple vascular and uro-
logical applications; extracorporeal surgery al-
lowing kidney and vessel repair outside the human 
body; the development of microsurgery; and in 
addition a new retroperitoneal approach to the 
spleen's hilus, all of which together with a better 
knowledge of vascular grafts biopathy, are suffi-
cient reasons to justify a revision of conventional 
surgical techniques as well as supporting new orien-
tations for the surgical treatment of renovascular 
arterial hypertension. 

The classic revascularization operations are well 
known to everyone: the endarterectomy, the reno-
aortic reimplantation, the resectioning and anasto-
mosis, arterial and venous grafts, the patch, the 
bypass and the splenic-renal anastomosis. The 
majority of these techniques leave the diseased 
arterial well in situ, allowing lesions to evolve, and 
new comphcations to appear. But the major prob-
lem in conventional surgery is the great frequency 
with which comphcations such as ischemic tubu-
lopathies, thrombosis, hemorrhages and restenosis 
occur. From a technical point of view they present 
very frequently serious difficulties as these arteries 
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are very small, fragile and affected by the disease 
and lack sufficient consistency for suture. 

Kaufman (7), with reknown experience and 
authority, affirms that reconstruction surgery can-
not be carried' out in the kidney vessels as in other 
vessels nor are all the principles applied in vascular 
surgery vahd for the kidney vessels, in which the 
vasospasm is frequent and prolonged periods of 
ischemia tend to give mediocre or poor results. On 
the other hand, the results of various investigators 
regarding the biological behavior of the different 
types of grafts used have provided a better knowl-
edge of its biopathology (6). 

Extensive investigations in the last few years 
have confirmed the knowledge acquired at the 
beginning of the century, i.e. that incorporated 
grafts cannot survive. When the vascular wall lacks 
nutrition, its cellular elements and interstitial sub-
stance succumbs to biological decomposition. 
Structure maintenance is defective and, therefore, 
so is its function. The involute alterations observed 
in the graft should be considered as a biological 
rule instead of a pathological exception. Arterial 
graft biopathology tends to show that these degen-
erative processes frequently lead to failure or com-
plications. 

We also have knowledge of the biological behav-
ior of the synthetic arterial grafts in the human 
body after several years. Although their tolerance 
is really remarkable, an arterial neogenesis is un-
likely to take place. 

Differentiating synthetic arterial grafts from the 
internal and external layer is a very complex pro-
cess and the formation of atheromas, calcifications 
and other alterations of an involute nature in the 
new arterial wall seem to confirm the biological 
rule that all newly-formed connective tissue suffer 
early degenerative alterations. 

Even in those cases where the vascular graft is 
well incorporated, the circulatory conditions are 
not physiological because the graft lacks the physi-
cal properties of a healthy vascular wall. The 
slowing down of the flow, the alteration of the 
vascular wall and the circumscribed hypercoagula-
bility are responsible for the frequent thrombosis 
which appears hours, days, months or years after 
the operation. 

There is no doubt that the use of synthetic 
arterial grafts has made possible the great progress 
which has taken place in vascular surgery by per-
mitting the substitution of the aorta and the large 
arteries, but this principle is not valid for the 
kidney vessels. 

The results of conventional repair surgery, taken 
from mass statistics, and from a tensional point of 
view, do not surpass 60% of success, without 
taking into account the nephrectomies wliich are 
included in these statistics, nor the permanent kid-
ney failure. The operating mortality rate is about 
4 -19%. 

It is evident that the results obtained with the 
conventional renovascular surgery are very poor. If 
we want to have safer and more efficient operating 
methods, with less risk for the patient; if we want 
to improve the results significantly in accordance 
with our experience, the following guidehnes must 
be followed: (1) ensure the preservation of the 
kidney's function; (2) eliminate the diseased seg-
ment of the artery; (3) proscribe the use of arterial 
grafts; (4) use direct reconstruction techniques; 
(5) place the kidney in the continuity of another 
arterial system; (6) autotransplant on the right side 
and splenorenal anastomosis on the left; (7) substi-
tute the transperitoneal approach by the extra-
peritoneal one; (8) use extracorporeal surgery in 
special cases, and (9) follow the vascular microsur-
gery principles. 

Protecting the kidney from the effects of isch-
emia is the most important factor in this type of 
surgery. 

Clamping the renal artery is an obligatory ma-
neuver whatever the technique is, and it can cause 
two important compUcations: thrombosis of the 
small kidney vessels and/or ischemic tubulopathy 
which are not always reversible when the clamping 
time exceeds 20 min. These complications cannot 
be avoided even by heparinizing the patient, nor by 
placing him in moderate superficial hypothermia 
nor by provoking an osmotic diuresis. 

The in situ arterial perfusion method (fig. 1, 2) 
that we proposed ( I ) 4 years ago, helps to avoid 
thrombosis and tubulopatliies and provides the sur-
geon with all the surgical maneuvering time he 
requires (even several hours) with the assurance of 
an immediate and efficient recovery of the kidney 
function. This revascularization surgery, like other 
branches of surgery and medicine, have benefitted 
of the experience in kidney transplants. The auto-
transplant is good proof of same (8). 

The autotransplant is not a technique requiring 
special training, it is similar to the allotransplant 
which is widespread. This operation, carried out in 
accordance with the method which we use (2) in 
the vascular stage, does not differ from the allo-
transplant. After sectioning the pedicle, but never 
the ureter, the kidney (fig. 3—5) is immediately 
perfused and transferred to the iliac fossa where 
the vein is anastomosed to the cava vein or to the 
primary iliac vein and the artery to the hypogastric 
or external iliac, with the kidney being placed in an 
inverted position in order to facilitate the vascular 
anastomosis and achieve better hemodynamic con-
ditions. The ureter should not be sectioned as its 
length does not cause any drainage problems; in 
our 120 cases of kidney transplants, the urinary 
continuity was reestablished by means of pyelo-
pyelic anastomosis, conserving the receiver's entire 
excretory tract without urinary complications. 

The kidney autotransplant contains all the nec-
essary requisites: retroperitoneal operation and 
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Fig. 1. Left renal hypothermia by means of in situ 
arterial perfusion and splenorenal anastomosis. 

Fig. 2. Right renal hypothermia by means of in situ 
arterial perfusion, arterial resection and reanastomosis. 

Fig. 3. Right kidney autotransplant. Section of the vein 
and its outlet. Suture of the cava vein. 

Fig. 4. Renal hypothermia by means of in situ arterial 
perfusion and autotransplant. 

Fig. 5. Right kidney autotransplant. Anastomosis of the 
renal vein to the primary iliac vein and the artery to the 
hypogastric. Redundant ureter does not represent any 
obstacle for urinary excretion. 
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Fig. 6. Horizontal schematic drawing passing through the 
upper kidney region. An arrow indicates the retroperitoneal 
way of approach to the spleen's hilus. 

easy preservation of the kidney function. It elimi-
nates the diseased section of the artery and is a 
direct reconstruction method, avoiding biological 
and hemodynamic graft problems; it also avoids 
technical problems and is easily adapted to fre-
quent anatomical and pathological variations of the 
kidney vessels. Technically, the anastomosis of the 
kidney vessels to the iUacs is easier than the re-
pairing in situ. There is no need to restore anti-
coagulant treatment during or after the operation. 

In 1966, we carried out the autotransplant on 
both sides indistinctly, but since 1972, when we 
found a new retroperitoneal way of approach to 
the splenic vessels, we have used the autotransplant 
for treating lesions of the right artery and spleno-
renal anastomosis (when the splenic artery is not 
stenotic) as well as lesions of the left renal artery. 
There is an exception to this system: when the 
lesion is very limited (anular stenosis) and is 
located in the middle third of a very long renal 
artery — conditions which rarely occur — resection 
and reanastomosis is recommended, it can be car-
ried out through the retroperitoneal lumbar way 
either on the right or on the left side. 

The autotransplant may be objectionable in case 
of generalized atheromatosis, which especially af-
fects the iliac vessels on both sides. If this occurs, 
an endarterectomy of the iliac artery may be re-
commended followed by an autotransplant. 

Clinical Experience 

In accordance with Smith (9, 10), our criteria in 
judging the results is the following: we consider the 
patients as cured when the arterial pressure is lower 
than 14—9 after more than a year. The patients 
classified as improved are those which present an 
improved response to the medical treatment. 

From 1966 up to the present time, we have 
carried out 36 autotransplants (including 1 case of 
double autotransplant). The results are the fol-
lowing: 

% 

Cured 29 80.5 
Improved 4 11.1 2 (pending operation of the 

contralateral stenosis) 
1 (existence of atheroma in the 

internal iliac) 
1 (coarctation of the aorta) 
1 (preterminal chronic renal 

insufficiency) 
1 (pending operation of the 

contralateral stenosis) 

Hypertension 3 8.4 

Mortality 0 
Nephrectomy 1 2.7 

It is important to point out that the percentage 
of cured patients is higher than that obtained when 
using conventional methods, as well as the absence 
of any deaths as compared to 4 - 1 9 % which oc-
curred with conventional surgery. But the most 
important fact is that there was no decrease in the 
kidney function as a consequence of the revascular-
ization operation. 

In addition to these 36 autotransplants for arte-
rial hypertension, we refer to the 26 autotrans-
plants based on urological recommendations, with 
only one vascular-type complication which re-
quired a nephrectomy. In total, 62 autotransplants 
with no deaths and only two secondary nephrec-
tomies. 

On the left side, we prefer splenorenal anasto-
mosis, which has been used for years, but updated 
with the new guidelines. 

The technique is logical in principle and con-
vincing as it contains some of the requisites which 
we demand in new surgical practices. However, in 
accordance with the way it is carried out at 
present, i.e. transperitoneally, it presents serious 
problems. The most important factor is the trans-
peritoneal dissection of the splenic artery which 
entails a great risk of pancreatic lesion; this way 
also presents difficulties in carrying out the anasto-
mosis due to the depth of the operating field, 
especially in obese patients. 

We have solved all these problems by finding a 
new retroperitoneal approach (fig. 6) to the 
spleen's hilus (3). It is a lumbar way and the most 
direct and least aggressive manner to reach the 
splenic vessels, there is no risk of pancreatic lesion 
and it permits a good and simultaneous exposure 
of the renal-splenic vessels, which facilitates correct 
execution of the anastomosis. It allows the splenic 
vessels to be used in their entire length, and avoids 
tension problems as far as both arterial and venous 
splenorenal anastomosis are concerned. A splenec-
tomy is not necessary. 
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Fig. 7. Stenosis of the renal artery and dysplasia of its 
dividing branches. Aneurism at the bifurcation level. 

Fig. 8. Substitution of the renal artery and its dividing 
branches by the splenic arteries by means of retroperitoneal 
way of approach. 

Fig. 9. Renal hypothermia by ex situ arterial perfusion 
in extracorporeal surgery. 

Fig. 10. Vascular microsurgery in ex situ kidney (extra-
corporeal kidney surgery). 

Fig. 11. Arterial hypertension due to stenosis in both 
renal arteries. 

Fig. 12. Bilateral renal autotransplant. Note the inverted 
position of both kidneys. Arterial hypertension cured. 
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We have carried out 8 splenorenal arterial anas-
tomosis and 4 splenorenal venous anástomosis for 
portal hypertension. There were no deaths and all 
the arterial and venous anastomosis are functional. 

Progress has also been made in renal artery sur-
gery for aneurisms (4). In treating the aneurisms 
and associated lesions, the same or similar tech-
niques recommended by conventional surgery for 
reconstruction of the renal artery trunk have been 
used, but with an even higher percentage of fail-
ures. 

The fact that most aneurisms are associated with 
and are a cause of fibromuscular arterial dysplasia, 
affecting the trunk, the bifurcation and the 
dividing branches of the renal artery, suggest un-
doubtedly that the most logical surgical procedure 
is to substitute the artery trunk and the bifurcation 
as well as the dividing branches. We have achieved 
substitution of this vascular crossroad by using the 
splenic artery with its bifurcation and dividing 
branches at the spleen's hilus level, in an extraperi-
toneal manner by means of the new approach 
described above and without the need to carry out 
a splenectomy (fig. 7, 8). 

Finally, extracorporeal kidney surgery (5), a 
recent and important advance in surgery, has made 
possible the repair of the kidney and its vessels 
(fig. 9, 10) outside the human body, in those le-
sions of small dividing branches of the renal artery, 
aneurisms or arteriovenous fistulas where — be-
cause of their intrasinusal situation — in situ repair 
was impossible. 

Following the above guidelines, surgery of the 
renal artery and its branches has been simplified, 
improving the percentage of success and reducing 
the death rate as well the complications. A greater 
number of patients can, therefore, take advantage 
of this surgery which is gaining the intern's con-
fidence. 
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