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“En bloc” Daediatric renal donors into 
I 

adult recipients - the Newcastle technique 

Abstract Whilst debate still con- 
tinues about the best use of kidneys 
from small donors, the techniques 
used have been varied because of 
the high vascular thromboses rates 
and ureteric leak rates. The method 
described here employs a vessel 
transposition as described by two 
German series, but it is combined 
with an extraperitoneal approach. 
It is now the method of choice in 
our unit for such en bloc trans- 
plants. 
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Introduction 

Because of the continuing donor shortage, marginal do- 
nors, i. e. donors from both ends of the age spectrum, are 
increasingly being used for transplantation. Because of 
concern about functional nephron mass as well as the 
potentially damaging effect of hyperfiltration [20], kid- 
neys from either very young or very old donors are often 
implanted as double grafts [13]. In the case of the very 
young donor, technical difficulties with small vessels 
and ureters are another reason for double renal trans- 
plantation [6,25,27]. Elevated recipient blood pressure 
is yet another concern given the high levels of renin 
from paediatric kidneys [4]. 

The methods thus far developed have been influ- 
enced by the fact that livers from such small donors 
are in short supply and, therefore, there was never an 
opportunity for the suprarenal aorta or inferior vena 
cava to be kept with the renal bloc. Consequently, the 
standard method has been to oversew the top aorta 
and inferior vena cava and to anastomose the distal or- 

ifices to the recipient iliac vessels [2, 4, 15, 21, 24, 311. 
This is especially useful when multiple renal vessels 
are present as they are effectively preserved. However, 
one of the main problems of this technique is torsion 
of the whole block or  individual kidneys within the 
block, which increases the chances of vascular throm- 
bosis [2, 241. In addition, the block, when completed, 
generally lies high in the pelvis so that the ureters, 
which are normally short, have to be brought to the 
bladder under some degree of tension. Ureteric leaks 
from the anastomoses and late strictures of the furthest 
kidney are therefore, greater than with adult kidneys 
[24,25,27]. 

Different modifications have been suggested to over- 
come these problems. Firstly, replacement of the exter- 
nal iliac vessels of the recipient by the donor aorta and 
inferior vena cava has been successfully used [l, 161. 
The disadvantage of this technique is the subsequent re- 
moval of the graft, particularly if the anastomosis be- 
comes infected. In this case preservation of the arterial 
blood supply to the leg has to be by a non-anatomical 
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graft. A patch onlay technique has also been used where 
the aorta is laid open and the patch, including both re- 
nal arteries, is anastomosed to the recipient iliac artery 
[12]. This is obviously a difficult procedure to perform 
as it entails working behind both renal arteries making 
complications more likely. A third technique was de- 
scribed initially by Martins et al. [14], who oversewed 
the lower aorta and cava and implanted the upper orifi- 
ces end-to-side to the aorta and inferior vena cava by a 
transperitoneal approach. The ureters were anasto- 
mosed to an ileal conduit. This technique was modified 
by the Hannover group, who transposed the lower cava 
and aorta, moving them from the bottom to the top 
and oversewing the new inferior stumps. The new upper 
aorta and cava were then anastomosed to the bifurca- 
tion of the recipient aorta and cava. This composite 
graft was then allowed to “drape” down the back of 
the recipients pelvis and, consequently, the short ureters 
were not a problem. Occasionally, a patch of bladder 
(with both ureters) could be used, allowing only a single 
anastomosis [8, 91. The problem with such an approach 
is that it requires a transperitoneal approach for the re- 
cipient, with the attendant morbidity. In addition, renal 
transplant biopsies become a major undertaking with 
the risk of bowel perforation. 

The Newcastle modification of the Hannover meth- 
od allows for short ureters, avoids the transperitoneal 
complications and preserves the potential for biopsy. 

Method 
Thus far, in all but one case, the paediatric kidneys we have trans- 
planted using this modified technique were retrieved from other 
centres and imported as a block. Communication between donor 
and recipient teams always occur prior to retrieval. This was in or- 
der to stress the importance of having as much aorta and cava be- 
low the renal vessels as possible and ureters that were as long as 
possible, as well as to prevent the harvesting team from splitting 
the block. The kidneys are flushed with University of Wisconsin 
solution only. Small adult recipients were chosen and, whilst await- 
ing the crossmatch result, the block was prepared. 

The perinephric fat was removed from both kidneys and then 
the aorta and cava were carefully skeletonised. The renal vessels 
were all mobilised to confirm solitary supply to both kidneys. The 
aorta and cava were then divided just below the renal vessels and 
the resulting conduits re-anastotnosed with interrupted 6-0 prolene 
above the renal vessels. The new “lower” aorta and cava were then 
oversewn in two layers with 6-0 prolene (Fig.2). At this point, acci- 
dental torsion of each kidney, as well as of the aorta and cava, be- 
comes increasingly easy to produce. After a further flush with 
Newcastle UW solution [lo] to confirm no leakage, the block was 
sewn into a swab “sandwich” (Fig.3). 

The recipient was then opened by a standard low Rutherford 
Morrison incision and the external iliac vessels were displayed. 
The venous and arterial anastomoses were then constructed with 
a spatulated donor aorta and IVC using a running 5-0 prolene su- 
ture. After clamp release the swab “sandwich” was opened, hae- 
mostasis obtained and the ureters were anastomosed to the blad- 
der by two cystostomies using two ureteric stents. At the end of 

Fig. 1 Diagramatic representation of the Newcastle technique for 
paediatric donor renal “en bloc” transplantation 

the procedure, the aorta and inferior vena cava lay parallel and 
above the iliacs with the two kidneys straddling, one on each side. 
Biopsies are performed when indicated, but “blind” treatment of 
early rejection is preferred initially to minimise the risk of traumat- 
ic arterio-venous fistula as a consequence of biopsy. Initially, acute 
rejection appeared to be a problem with standard cyclosporin im- 
munosuppression. This was later changed to a tacrolimus regimen 
with azathioprine and prednisolone, which is now our usual policy. 
The most appropriate early tacrolimus levels were found to be 
10-1 5 ng/ml. Recipients were initially managed with intravenous 
heparin, which produced an activated partial thromboplastin time 
(PTTK) that was twice the normal level, and aspirin was com- 
menced. The latter was continued after discharge. 

Results 

To date, a total of seven such “en bloc” renal transplants 
have been performed in Newcastle. In one case, because 
of multiple renal arteries to one kidney, a conventional 
block transplantation was performed, anastomosing the 
lower aorta and cava and oversewing the top vessels. 
The results are summarised in Table 1. In no cases were 
there any technical failures to one or both kidneys of a 
block. This was confirmed by a DTPA scan in every 
case. In one case, a retained earlier graft meant that the 
recipient had a total of five kidneys, including his two 
native kidneys (Fig. 4). 

Unfortunately, in one case, the recipient developed 
recurrent focal glomerulosclerosis with severe protei- 
nuria, which was her original renal disease. In retro- 
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Table 1 Outcome of the New- Recipient Donor Recipient Donor Technique Outcome 
castle “en bloc” transplants weight (kg) weight (kg) (months) 

1 10 44 14/12 Newcastle OK 
2 10 53 18/12 Newcastle OK 
3 12 60 2 years Newcastle Uterine Carcinoma 
4 10.2 48 2 years Newcastle OK 
5 10 49 11/12 Conventional Recurrent FSGS Focal 

6 15 61 25/12 Newcastle OK 
7 11 60 18/12 Newcastle OK 

glomerulosclerosis 

Fig.2 The paediatric block showing the aorta and cam transposi- 
tion 
Fig.3 The swab “sandwich” 

Fig.4 A DTPA radioisotope study of the Newcastle recipient with 
an “en bloc” transplant and a retained older transplant in the op- 
posite iliac fossa 

spect, perhaps such a transplant was inappropriate for 
her as early proteinuria is normal with such kidneys [7]. 
The use of a swab “sandwich” was found to be benefical 
because of the propensity for torsion with these trans- 
plants. No ureteric complications were seen, and the 
stents were removed at 6 weeks. One recipient unfortu- 
nately died at 1 year post-transplantation from an endo- 
metrial tumour. 

Discussion 

Paediatric donors are clearly underutilised [29]. This is 
probably due to the low referral rate, which is partly 
due to the multisystem failure that is often present at 
the time of a child’s death. The other important aspect 
of using paediatric donors is the continued ignorance 
as to how best to utilise them. The technical failures 
seen when transplanting these kidneys either into pae- 
diatric or adult recipients have, over the years, prompt- 

ed the development of “en bloc” methods that have, in 
turn, shown that excellent results can, indeed, be ob- 
tained [5, 17, 18, 22, 23, 281. Yet, several groups have 
persisted with solitary paediatric kidney transplanta- 
tions into adults and are now also reporting excellent 
results in double the number of recipients [19, 26, 321. 
Such groups reserve paediatric blocks for only the 
smallest donors (under 1 year) [ l l ]  or horseshoe kid- 
neys [30] and, therefore, are shifting the indications. 
The report of a successful transplant using a 32-week 
gestational age foetus as a donor for an adult recipient 
in Oman [3] undoubtedly confirms that “en bloc” 
transplantation does have a place. The only question 
that remains is whether to use single or “en bloc“ trans- 
plantation for a given size donor and recipient. Experi- 
ence will no doubt eventually solve this problem. 
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