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SUMMARY

Introduction En bloc kidney transplantation (EBKT) overcomes the problems of insufficient nephron
mass of the solitary kidney of the youngest donors and the creation of a vascular anastomosis with
small blood vessels. Although there are positive experiences with EBKT in adult patients, there is little
data in pediatric recipients.

Case outline The kidney donor was a six-month-old male infant (7 kg), and the recipient was a 16-year-old
adolescent girl (58.7 kg). The estimated glomerular filtration rate increased during the one-year follow-up
after EBKT and reached 88.8 ml/min/1.73 m? which was accompanied by an increase in the dimensions
of the medial and lateral kidneys. Normalization of proteinuria and tubular functions occurred six and
12 months after transplantation, respectively.

Conclusion EBKT in an adolescent girl was performed without vascular complications, with satisfactory
kidney function and physiological values of proteinuria after a one-year follow-up. EBKT of infants could
increase the number of cadaveric donors but also enable better function and survival of the graft, given
that the growth and functional maturation of the infant’s kidneys continue postnatally in the body of

the graft recipient.
Keywords: en bloc kidney transplantation; small infant donor; pediatric recipient; postnatal kidney
maturity

INTRODUCTION to the outcome of EBKT in pediatric recipients,

Kidney transplantation is the gold standard
for renal replacement therapy in children [1].
Although pediatric recipients have priority in
the allocation of cadaveric grafts [2], the num-
ber of pediatric cadaveric transplants is low
primarily due to the small number of quality
cadaveric grafts. By changing the demographic
characteristics of adult cadaveric donors after
brain death (older age, higher body mass index,
comorbidities such as hypertension and diabe-
tes), the quality of the cadaveric graft worsened
[3]. Having in mind that every pediatric patient
with end-stage renal disease needs at least two
to three kidney transplants for an average life
span, the importance of long-term survival of
the transplanted kidney is clear, from which
it follows that borderline donors are not the
best solution for them. En bloc kidney trans-
plantation (EBKT) implies transplanting both
kidneys in a pair together with part of the aorta
and inferior vena cava, which overcomes the
problems of insufficient nephron mass of the
solitary kidney of the youngest donors and
the creation of a vascular anastomosis with
small blood vessels [4]. Application of this
transplantation method is one way to increase
the donor pool of quality grafts for pediatric
patients [5-8]. There are numerous positive
experiences with EBKT in adult patients [3,
9-13]. However, there are few studies related

especially if the graft donor was an infant [5,
7,8, 14, 15]. The aim of our work is to present
the one-year clinical course of EBKT of a six-
month-old infant to an adolescent girl.

CASE REPORT

The kidney donor was a six-month-old infant
(7 kg), whose cause of death was a ventricular
arrhythmia caused by a fetal rhabdomyoma
of the heart. The recipient of the kidney was
a 16-year-old girl (58.7 kg), with a congenital
anomaly of the urinary tract. At the age of 12.5
years the girl was referred to a nephrologist for
the first time, due to unrecognized advanced
chronic kidney disease. She was on chronic
hemodialysis from the age of 13.5 years, until
transplantation. EBKT was performed by cre-
ating a venous T-L anastomosis between the
external iliac vein of the recipient and inferior
vena cava of the donor, and the arterial anasto-
mosis was created between the external iliac ar-
tery of the recipient and the aorta of the donor
(Figure 1). Cold ischemia lasted 6 hours and
35 minutes, and warm ischemia 52 minutes.
Immunosuppressive therapy with basiliximab,
corticosteroids, tacrolimus and mycopheno-
latemofetil was administered. Due to delayed
graft function, the patient required three hemo-
dialysis sessions. The urinary catheter, clogged
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Figure 1. Kidneys transplanted using the en bloc surgical technique,
after the creation of vascular anastomoses and established reperfusion

Cvetkovi¢ M. et al.

and lateral kidney, measured by ultrasound. Normalization
of proteinuria occurred six months after transplantation.
Tubular functions reached physiological values one year
after transplantation.

The authors declare that the article was written ac-
cording to ethical standards of the Serbian Archives of
Medicine as well as ethical standards of medical facilities
for each author involved. No personal data of the patient
were presented in the manuscript. Written consent was
obtained from the patient and her parent.

DISCUSSION

Survival, growth, cognitive development and quality of
life of transplanted children are incomparably better and
morbidity rate is lower, compared to children on dialysis

[1]. Pediatric patients on dialysis have a 78%

Figure 2. Spontaneously voided coagulums from the urinary bladder after removal

of the urinary catheter on the eighth post-transplantation day

by a large coagulum, was removed on the eighth post-
transplantation day, after which the patient spontaneously
passed out several more coagulums (Figure 2). On the 10th
post-transplantation day, a perirenal collection was verified
by ultrasound, positioned in front of both transplanted
kidneys and ureters, which progressively increased, and
on the 17th post-transplantation day its dimensions were
97 x 61 x 25 mm. Due to compression on the venous
flow in the lateral kidney, two months after transplanta-
tion, drainage of this perirenal collection was performed.
Cytological and biochemical findings indicated a lympho-
cele. Recurrent lymphocele was treated by laparoscopic
fenestration at the end of the third post-transplantation
month. During the second post-transplantation month,
the clinical course was complicated by cytomegalovirus
disease, treated with valganciclovir, human cytomegalo-
virus immunoglobulin, and immunosuppressive therapy
reduction. In the fourth post-transplantation month, the
patient was diagnosed with SARS-CoV2-infection, which
was successfully treated with immunosuppression therapy
reduction and supportive therapy. None of the listed com-
plications affected the functional maturation of the grafts
(Table 1). The estimated glomerular filtration rate (eGFR)
during the one-year follow-up increased, which was ac-
companied by an increase in the dimensions of the medial
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higher risk of cardiovascular death compared
to age-matched transplanted patients [16].
Furthermore, early transplantation in children
limits the accumulation of cardiovascular risk
such as intima-media thickness, marker of
atherosclerosis, which increases in children on
dialysis over time, and remains stable for years
after kidney transplantation [17]. Worldwide
there is a growing discrepancy between the
number of available cadaveric grafts and the
number of potential recipients, which is the
cause of longer waiting time for a cadaveric kid-
ney [7]. Also, with changing the demographic
characteristics of adult cadaveric donors, the
number of borderline donors increased [3];
however, they are not a good option for pedi-
atric patents due to the extreme importance of long-term
graft survival in this population. Therefore, the impor-
tance of increasing the donor pool of organs for child
transplantation is clear, and EBKT is one of the possible
solutions to this problem [8, 18]. Furthermore, children
who receive a kidney from a pediatric donor have a bet-
ter long-term graft outcome compared to children who
receive a kidney from an adult donor [19]. EBKT remains
a challenge for surgeons, given that it is accompanied by a
higher frequency of vascular and urological complications
[18]. A good selection of donors and recipients, improve-
ment of surgical technique, shorter cold ischemia time,
better immunosuppressive therapy, as well as postoperative
anticoagulation and antiplatelet therapy, contributed to a
significant reduction in the rate of these complications [4,
7,8, 12, 13]. Regarding early post-operative complications,
our patient had large coagulums in the urinary bladder
(Figure 2) and perirenal lymphocele, which was success-
tully treated by laparoscopic fenestration.

Utilization of very small pediatric donor kidneys can
provoke hyperfiltration injury, but careful recipient selec-
tion and EBKT technique (doubling the nephron mass)
with adequate follow-up of transplanted patients, success-
tully overcomes this problem, and provides similar graft
survival in comparison with adult deceased donor or even
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En bloc kidney transplantation of an infant to an adolescent girl - one-year follow-up

Table 1. Functional maturation and growth of infant kidneys transplanted in pair

results [5, 7, 8, 14, 15]. Yaffe HC et al. [14] and

Months after EBKT Winnicki et al. [7] compared pediatric recipi-
Parameters . c
1 3 6 9 12 ents with grafts from small pediatric donors and
eGFR (ml/min/1.73 m?) 26.1 46.2 68.6 77.2 88.8 pediatric recipients with grafts from standard
Medial kidney size (mm) | 68 x35 | 86x38 | 95x34 | 95x42 | 102x44 donors, and showed that the one-year survival
Lateral kidney size (mm) | 64x41 | 76x44 | 91x44 |100x44| 105x49 of grafts was slightly poorer in the group of re-
FeNa 5.5 FeNa 2.47 FeNa1.96 |  cipients of small pediatric grafts, but five years
Tubular functions (%) FeK 46.7 FeK 18.9 FeK 12.01 after transplantation the outcome was practi-
TRP 53 TRP 74.2 TRP 84.3
. - — cally the same. Chesnaye et al. [15] analyzed the
Urine protein creatinine A o
ratio (UPCR) (mg/mg) 127 0.21 0.14 five-year graft survival of small pediatric donors

EBKT - en bloc kidney transplantation; eGFR - estimated glomerular filtration rate;
FeNa - fractional excretion of sodium; FeK - fractional excretion of potassium; TRP - tubular

reabsorption of phosphate; UPCR - urine protein creatinine ratio

living donor kidneys [4, 7, 11]. One year after transplan-
tation, our patient had eGFR 88.8 ml/min/1.73 m? with
normal proteinuria values, which points against hyperfil-
tration damage of EBKT.

The newborn kidney differs from the mature kidney
anatomically, histologically and functionally. The GFR
of a term newborn is low and after birth it continuously
increases. Functional maturation of the nephron is com-
pleted by the end of the second year of life [20]. In case
the kidney donor is an infant, the functional maturation
and growth of the infant kidneys continue in the body
of the graft recipient [4, 8, 21]. Table 1 clearly shows the
functional maturation of nephrons and the growth of in-
fant kidneys transplanted in a pair to the adolescent girl.

Numerous studies have shown the excellent outcome
of EBKT of small pediatric kidneys in adult graft recipi-
ents in terms of graft function and survival [4, 11, 12, 22].
Recently published follow-up results (mean follow-up of 65
months, range 7-220 months) of adult patients after EBKT
indicated excellent results: 100% patient survival and cre-
atinine clearance which increased during the first three
years before reaching stabilization (at 10 years, the mean
creatinine clearance was 112 ml/minute, 95% confidence
interval 107-117) [4]. During the last year, two EBKT to
adults from preterm neonate donors after circulatory death
(< 30 weeks gestation and weight < 1.2 kg) with accept-
able results five and nine months post-surgery have been
described in the literature [23]. On the other hand, a low
percentage of EBKT was performed in pediatric recipients
[7]. This is why there is a small number of studies assess-
ing the long-term survival of grafts transplanted with this
surgical technique in pediatric graft recipients. However,
the experience of individual centers indicates promising
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En bloc TpaHcnnaHTaumja 6ybpera ogojueta af0NeCLEeHTKUIbY — je4HOTOAULLIbE

npahewe

MwupjaHa LieTkoBUh'?, AHa lMetposuh', Bnagumup Pagnosuh'? MBaHa lojkosuh', BpaHkuua Cnacojeuh'2

'YHuBep3uTeTCKa fievja KNnHKKa, beorpag, Cpbuja;
YHusep3utet y beorpagy, MeguunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBopg TpaHcnnaHTauujom 6ybpera y 6noky (en bloc) (EBTB)
npe.asuase ce Npobnemy HeloBo/bHe HedPOHCKe Mace Co-
nutapHor 6ybpera HajmMnahyx AoHOpa 1 Kperparba BackynapHe
aHacToMo3e ca ManuM KpPBHUM CyAoBUMa. Mako noctoje no-
31TMBHa UCKycTBa ca EBTB kog ogpacnux 6onecHuka, Mano je
rofataka Koj nNeaujaTpujcknx npumanauia.

Mpukas 6onecHuka [JoHop 6ybpera 6uno je LWecTomeceyHo
MyLLKo opojue (7 kg), a npumanal, agonecLeHTKUHba y3pacTa 16
roguHa (58,7 kg). MpouereHa jaumHa rnomepyncke ¢untpavmje
TOKOM jeHoroguiker npahera nocne EGTB je pacna v goctu-
rna 88,8 ml/min/1,73 m? wro je npaheHo nopacTom AMMeH3Vja
MeamjanHor 1 natepanHor 6ybpera. Hopmanusauuja npoteun-
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Hypuje NOCTUrHYTa je WeCT MeceLy Nocse TpaHCnaaHTauuje, a
Tybynckux GyHkuUwmja nocne 12 meceuy.

3akmyuak EBTE Kog agonecueHTKrbe je NnpoTekna 6e3 Ba-
CKynapHUX KOMNAUKaLuuja, ca 3afoBosbaBajyhom GpyHKLjom
6y6pera v ¢V3MOoNOWKNM BPeAHOCTMMA NPOTENHYpYje nocsie

jepHorogumwiser npahetba. EBTB opojuagm morna 6u aa noseha

6poj KafaBepUUYHMX AOHOPa, anv 1 fa omoryhu 6oy dyHK-
umMjy 1 NpexuBrbaBatbe rpadTa ¢ 063Mpom Ha To fja ce pacT 1
bYyHKLUMOHaNHO ca3peBatbe 0fl0jaukux bybpera HacTaBbajy
MocTHaTasHO 1y Tefly npumaoLa rpadra.

KmbyuHe peun: en bloc TpaHcnnaHTayuja bybpera; ogojye go-
Hop Oybpera; NneanjaTpujcKkM Nprmanal; NocTHaTalHO ca3pe-
Babe 6ybpera
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