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Paediatric kidney transplantation into adult recipients is a well-recognised technique. However, there are 
different opinions regarding two methods of transplantation. These two opinions are single kidney trans-
plantation (SKT) and en bloc kidney transplantation (EBKT) from donors up to 20 kg. We are reporting the 
first successful en bloc kidney transplantation from a small, paediatric donor into an adult recipient in our 
institution and discussing the appropriate recent literature regarding possible concerns using this tech-
nique. Despite the fact that paediatric donors are uncommon and surgical experiences are limited, en 
bloc kidney transplantation can be performed successfully and could be used to expand the donor pool.
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Case presentation

The donor was a 24-month-old, 15 kg male patient 
(BMI 19.4), who died from drowning. Donor’s liver 
and kidneys were accepted for transplantation. The 
recipient for kidney transplantation was a 61-year 
old, 59 kg female (BMI 23.9) with end stage renal 
failure, secondary to chronic glomerulonephritis. 
The recipient was on haemodialysis for the last  
10 months. The donor-recipient antigen mismatch 
was 3/6 with moderate immunological risk.
The patient was being treated in the paediatric in-
tensive care unit when he was diagnosed with brain 
death. The patient was qualified as a potential donor 
and all the legal documentation, including the in-
formed consent were signed; therefore the donor was 
brought to operating theater. The standard laparoto-
my was made as the donor’s heart was still beating. 

The liver and kidneys were perfused with Universi-
ty of Wisconsin solution, cathetered from the aorta 
above the bifurcation and the inferior vena cava was 
intubated. The kidneys were retrieved en bloc with 
the proximal end of the aorta and vena cava infe-
rior over sewn and ureters dissected as close to the 
bladder as possible (Figure 1). The distal ends of the 
vena cava inferior and aorta were anastomosed end-
to-side to the recipient external iliac vein and artery, 
respectively, with 5–0 prolene stitches (Figure 2). 
The ureters were implanted separately and double-J 
catheters (6-French) were inserted in each ureter and 
were withdrawn four weeks after transplantation. 
The cystoureteric anastomoses (according to Lich-
Gregoir technique) were performed using 4–0 Vicryl 
for each ureter. No intravenous heparin was adminis-
tered during the procedure. The cold and warm isch-
aemic times were 14 hours and 45 min, respectively.
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Post-operative recovery was uneventful. Serum cre-
atinine level three weeks after transplantation de-
creased from 489 to 92 μmol/L. Glomerular filtration 
rate (GFR) improved from 24 mL/min on the sec-
ond day to 61 mL/min at three weeks post-surgery. 
Immunosuppressant drugs used were basiliximab  
for induction and afterwards cyclosporine, mycophe-
nolate mofetil and methylprednisolone.
Doppler ultrasound scans performed on day one 
and day four post-operatively showed normal 
blood supply, normal collecting system and normal 
(0.70–0.75) renal resistive indices in both kidneys 
(Figure 3). A renal perfusion study, using a 99MTc-
MAG.3 performed 11 days after transplantation, 
demonstrated that the tracer storage and excretion  
from both kidneys are normal. Excreted tracer was 
seen in the bladder at 3 min post-injection. Tmax 
and T1/2 for laterally located kidney were 3.24 
and 16.49 min, for medially located kidney – 3 and  
13.24 min, respectively. Hilson perfusion index was 
not calculated because of the high possibility of error. 
At three months after transplantation serum cre-
atinine level was 80 μmol/L, GFR increased up to  
70.2 mL/min. Ultrasound showed normal blood sup-
ply, no hydronephrosis and normal (0.72 and 0.76) 
renal resistive indices in both kidneys.
The recipient regularly visits outpatient department 
and sixteen months after the surgery no hydrone-
phrosis or urinary tract infection has been present 
and serum creatinine level decreased even more,  
to 61 μmol/L.

Figure 1. Retrieved en bloc kidney with the proximal end of the 
aorta and vena cava over sewn and ureters disected as close  
to the bladder as possible.

Figure 2. The distal ends of the vena cava inferior and aorta 
were anastomosed end-to-side to the recipient external iliac 
vein and artery, respectively, with 5–0 prolene.

DisCUssion 

Deciding the best technique to transplant a paediat-
ric donor’s kidney is difficult. In recipients of young 
age, the most common concerns, when using surgi-
cal techniques – EBKT or SKT, are rate of compli-
cations and risk of early graft failure. Historically, 
the main factors that led to reluctance in using pae-
diatric kidneys were technical difficulties in salvage 
and transplantation, early graft failure, high rates 
of graft thrombosis, concern for hyperfiltration in-
jury, frequent rejection episodes, suboptimal neph-
ron mass and lack of long term graft and overall 
survival outcomes [1]. EBKT was originally devel-
oped to increase the transplanted nephron mass and  
to overcome the technical challenges of small diam-
eter vessels performing SKT in paediatric donors. 
While it has made the technical aspects of procur-
ing and transplanting small paediatric kidneys eas-
ier, challenges are still present and surgical experi-
ence and technique has been shown to greatly affect  
outcomes [2]. 
The number of paediatric donors is low compared  
to adult donors, therefore EBKTs are uncommon. 
Between 2000 and 2015, 341 kidney transplanta-
tions were performed in our hospital from cadaveric 
donors and only 33 were from paediatric donors, un-
der 18 years of age. There was only one donor un-
der the age of 5 and his weight was less than 20 kg.  
The presented EBKT case is the very first in our cen-
tre and the first successful in Lithuania. 
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Bhayana et al. used the United Network of Organ 
Sharing data and reported that pediatric EBKT has 
better longer term graft survival (GS) than SKT and 
the best long-term GS over adult standard criteria 
donor transplant. Despite higher graft loss dur-
ing the first 12 months post transplantation, the  
GS probability estimates at 5 and 10 years were 
74.8% and 64.0%, respectively, for EBKT compared 
to SKT rates of 65.2% and 52.5%, and standard cri-
teria donor transplant rates of 75.2% and 57.4%, re-
spectively (P <0.001) [3]. Thomusch et al. reported 
a 20-year GS from a matched pair study between 
pediatric EBKT and adult donor grafts. EBKT with 
a mean donor age of 15 months he also reported  
a higher early graft loss (first post-operative year) 
but superior long-term outcomes in GS and function 
with EBKT (1, 5, 10-year GS of 83.1%, 76%, 73.9% 
vs. 89.6%, 78.7%, 57.8%, respectively) [4]. This con-
firms good long-term GS results in EBKT.
Another very important aspect is that there are still 
no accepted guidelines that can be used to determine 
when it is more appropriate to perform SKT and 
EBKT in pediatric donors. Recently the <5 years 
or <20 kg is being used as the cut-off where EBKT 
is preferred versus SKT. Mohanka et al. compared 
SKT and EBKT from pediatric donors’ ≤15 kg and 
no significant difference was noted in one-year sur-
vival rates between EBKT (79%) and SKT (86%) [5]. 
Similarly, Kayler et al. found that best GS regarding 
donor weight for SKT was ≥35 kg and EBKT ≥10 kg. 
In donors with weight of 10 to 34 kg, EBKT had su-
perior outcomes over standard criteria donor trans-
plant [6]. Bhayana et al. and Sureshkumar et al. 
showed, that one year after transplantation, EBKT 
had the same overall survival rates as SKT, and even 

Figure 3. Doppler ultrasound scans with normal blood supply, not enlarged collecting system and normal renal resistive indices  
in both kidneys.

found that EBKT had more superiority over living 
donor kidneys [3, 7]. 
The most common causes for early graft failure 
are vascular complications, with reported rates of 
thrombosis between 2.5 to 12.5% and even higher 
thrombosis rates compared to adult donors [3, 5, 
6, 7]. Vessels or kidney torsion, vessel caliber, peri-
operative blood pressure management, surgical 
technique, haematomas, lymphocytes and acute re-
jection have all been suggested as causes for throm-
bosis [5, 8]. Risk factors for thrombosis in all renal 
transplants include young donor age (<5 years), cold 
ischaemia time >24 h, previous recipient transplan-
tation, African-American race and increased panel 
reactive antibody [5, 9, 10]. Absence of aortic patch  
in SKT and donor age less than 12 months in EBKT 
in paediatric donors are also risk factors for throm-
bosis [7, 10]. Venous, arterial or combined thrombo-
sis, was the dominant etiology of graft failure within 
1 year of transplant, occurring in 67 of 1516 (4.4%) 
of transplants from small pediatric donors. Throm-
bosis rates were 6.0% (42 of 710) after SKT and 3.0% 
(25 of 821) after EBKT [11]. Despite the relatively 
high risk of thrombosis in pediatric donors the rou-
tine anticoagulation has not been shown to affect 
graft thrombosis rates [2, 12].
Acute rejection is another aspect that needs to be 
considered, as paediatric donors have higher rates  
of acute rejection compared to adult donors. Bhayana  
et al. demonstrated acute rejection rates of 6%  
in EBKT versus 9% in SKT and similar results have 
been reported in other studies [3, 13, 14, 15]. Compli-
cations regarding the urinary tract have been reported 
from 2.5 to 11% in paediatric donor kidneys with no 
significant differences between EBKT and SKT [5].



tration injury, whereby compensatory changes in the 
transplanted kidney result in hypertension, protein-
uria, and glomerulosclerosis and ultimately, graft 
failure [19]. Borboroglu et al. reported that SKT 
recipients did not experience hyperfiltration injury  
if the donor’s weight exceeded 14 kg and the kidney 
length exceeded 6 cm [20]. Tittelbach-Helmrich et al. 
showed that a recipient’s BMI of less than 25 kg/m2,  
a recipient to donor body weight ratio between  
0.2 and 0.25 as well as the absence of renal hyperten-
sion played a key role for the outcome of transplanta-
tion following pediatric kidney transplantation [21]. 
Peng et al. found that in their 2 successful paediat-
ric EBKT recipients’ BMI was evaluated according  
to the criterion to ensure that it was below 25 kg/m2  
and the recipient to donor body weight ratio was 
close to 0.2 [16]. Recently some studies have dem-
onstrated that pediatric transplanted kidneys un-
derwent compensatory hypertrophy to reach normal 
adult size by approximately 18 months and thereby 
improve transplant function over time and maintain 
better glomerular filtration than adult donor kid-
neys [22]. This shows that no specific selection of re-
cipients is required for pediatric donors.

ConCLUsions 

Our results and the recent literature demonstrate 
that pediatric donors are excellent resources that 
should be procured whenever available. The deci-
sion to perform EBKT or two SKTs is difficult. While 
some centres have reported excellent outcomes with 
SKT, overall GS is inferior to EBKT. Despite this, 
paediatric donors are uncommon and surgical expe-
riences limited, and EBKT could be used to expand 
the donor pool.

ConFLiCts oF interest
The authors declare no conflicts of interest.

Central European Journal of Urology
126

1. Mahdavi R, Arab D, Taghavi R, et al.  
En bloc kidney transplantation from 
pediatric cadaveric donors to adult 
recipients. Urol J. 2006; 3: 82-86. 

2. Sánchez-Fructuoso AI, Prats D, et al. 
Increasing the donor pool using  
en bloc pediatric kidneys for transplant. 
Transplantation. 2003; 76: 1180-1184. 

3. Bhayana S, Kuo YF, Madan P, et al.  
Pediatric en bloc kidney transplantation  
to adult recipients: more than suboptimal? 
Transplantation. 2010; 90: 248-254. 

4. Thomusch O, Tittelbach-Helmrich D,  
Meyer S, Drognitz O, Pisarski P. Twenty-year 
graft survival and graft function analysis  
by a matched pair study between pediatric 
en bloc kidney and deceased adult donors 
grafts. Transplantation. 2009; 88: 920-925.

5. Mohanka R, Basu A, Shapiro R, Kayler LK.  
Single versus en bloc kidney transplantation 
from pediatric donors less than or equal to 
15 kg. Transplantation. 2008; 86: 264-268.

6. Kayler LK, Magliocca J, Kim RD, Howard R, 
Schold JD. Single kidney transplantation 

from young pediatric donors in the  
United States. Am J Transplant. 2009;  
9: 2745-2751.

7. Sureshkumar KK. Reddy CS, Nghiem DD, 
Sandroni SE, Carpenter BJ. Superiority  
of pediatric en bloc renal allografts 
over living donor kidneys: a long-term 
functional study. Transplantation. 2006; 
82: 348-353.

8. Unal B, Piskin T, Koz S, Ulutas O, Yilmaz M,  
Yilmaz S. En bloc and dual kidney 
transplantation: two initial cases from 

References

Surgical technique is also an aspect that needs to be 
discussed. In our case we flushed kidneys with Uni-
versity of Wisconsin solution (UWs) from the aorta 
above bifurcation with inferior vena cava intubation 
and we found that the amount of solution flow was 
sufficient to perfuse the kidneys and liver. Peng et al.  
in one of their cases found that this method is not 
sufficient and UWs did not flow smoothly. Therefore, 
in their second case presentation, they chose to in-
cise the thoracic aorta and flush the donor organs 
using an anterograde approach, and as a result there 
was no tube inside the abdominal aorta lumen, and 
the perfusion fluids flowed more smoothly compared 
with the retrograde approach [16].
Handling the ureter and bladder anastomosis is an-
other concern in transplantations with pediatric do-
nors with small kidneys. In our case, we implanted 
both ureters separately to the bladder with inserted 
double-J catheters (6-French). The cystoureteric 
anastomoses (according to the Lich-Gregoir tech-
nique) were performed using 4–0 Vicryl for each ure-
ter. Kato et al. reported successful EBKT that was 
retrieved with donor’s bladder patch that included 
the vesical trigone. The patch was anastomosed us-
ing a running 4-0 polydioxanone suture to the dome 
of the recipient bladder. After 18 month follow-up 
the recipient is doing well with normal serum creati-
nine and no ureterohydronephrosis [17]. Dogan et al.  
demonstrated another successful EBKT together 
with both ureters and a partial bladder segment  
to preserve the natural anti-reflux mechanism  
in childhood. After 12 month follow-up there was  
no sign of vesicoureteral reflux [18].
The last question that needs to be raised is the age 
of the recipient to whom the kidney from a pediatric 
donor should be offered. Kidneys from small pedi-
atric donors have often been primarily transplanted 
into other children or small adults. The rationale be-
hind this regarded concerns about causing hyperfil-



127
Central European Journal of Urology

a new kidney transplantation center. 
Transplant Proc. 2012; 44: 1700-1702.

9. Singh A, Stablein D, Tejani A. Risk factors 
for vascular thrombosis in pediatric renal 
transplantation: a special report of the 
North American Pediatric Renal Transplant 
Cooperative Study. Transplantation. 1997; 
63: 1263-1267.

10. Bresnahan BA, McBride MA, Cherikh WS, 
Hariharan S. Risk factors for renal allograft 
survival from pediatric cadaver donors: 
an analysis of united network for organ 
sharing data. Transplantation. 2001; 72: 
256-261.

11. Maluf DG, Carrico RJ, Rosendale JD, Pere R. 
V, Feng S. Optimizing recovery, utilization 
and transplantation outcomes for kidneys 
from small, ≤20 kg, pediatric donors.  
Am J Transplant. 2013; 13: 2703-2712.

12. Sharma A, Fisher RA, Cotterell AH, King AL,  
Maluf DG, Posner MP. En bloc kidney 
transplantation from pediatric donors: 
comparable outcomes with living donor 
kidney transplantation. Transplantation. 
2011; 92: 564-569.

13. Modlin C, Novick AC, Goormastic M, 
Hodge E, Mastrioanni B, Myles J. Long-
termresults with single pediatric donor 
kidney transplants in adult recipients.  
J Urol. 1996; 156: 890-895.

14. Lam VW, Laurence JM, Robertson P, et al. 
En bloc paediatric kidney transplant:  
is this the best use of a scarce resource? 
ANZ J Surg. 2009; 79: 27-32.

15. Zhang R, Paramesh A, Florman S, et al.  
Long-term outcome of adults who 
undergotransplantation with single 
pediatric kidneys: how young is too  
young? Clin J Am Soc Nephrol. 2009;  
4: 1500-1506.

16. Peng F, Yu S, Peng L, et al. Transplantation 
of en bloc kidneys from cardiac deceased 
small pediatric donors: 2 case reports and 
literature review. Zhong Nan Da Xue Xue 
Bao Yi Xue Ban. 2014; 39: 204-208.

17. Katoa T, Selvaggia G, Burkea G, et al. partial 
bladder transplantation with en bloc 
kidney transplant - the first case report  
of a ‘bladder patch technique’ in a human. 
Am J Transplant. 2008; 8: 1060-1063.

18. Dogan M, Tugmen C, Kebapci E, et al. 
En-bloc pediatric kidney transplantation 
together with a partial bladder segment: 
a case report. Pediatr Nephrol. 2011; 26: 
805-807.

19. Kayler LK, Zendejas I, Gregg A, Wen X. 
Kidney transplantation from small  
pediatric donors: does recipient body  
mass index matter? Transplantation.  
2012; 93: 430-436.

20. Borboroglu PG, Foster CE III, Philosophe B,  
et al. Solitary renal allografts from 
pediatric cadaver donors less than 2 years 
of age transplanted into adult recipients. 
Transplantation. 2004; 77: 698-702.

21. Tittelbach-Helmrich D, Drognitz O, Pisarski P,  
et al. Single kidney transplantation from 
young pediatric donors in the United 
States. Am J Transplant. 2010; 10: 2179.

22. Dubourg L, Cochat P, Hadj-Aïssa A,  
Tydén G, Berg UB. Better long-term 
functional adaptation to the child's  
size with pediatric compared to adult 
kidney donors. Kidney Int. 2002; 62:  
1454-1460. 


