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ABSTRACT

Type 1 primary hyperoxaluria is an autosomal, recessive metabolic disease triggering calcium oxalate ac-
cumulation in tissues. The liver lacks the peroxisomal enzyme alanine-glyoxylate amino transferase. Clinically,
patients develop kidney stones, urinary tract infections, and progressive renal failure. We evaluated liver and
kidney transplantation to performed for type 1 primary hyperoxaluria in our study.

In this study, we retrospectively evaluated 7 patients with type 1 primary hyperoxaluria who underwent
liver and kidney transplantation. Two main groups were established; Sequential and simultaneous liver and kid-
ney transplantation group. Mortality rates were compared between these two groups.

Sequential liver and kidney transplantation was performed in 5 (71.4%) patients and simultaneous liver
and kidney transplantation was performed in 2 (28.6%) patients. All patients died in simultaneous liver and kid-
ney transplantation group.

Sequential liver and kidney transplantation group mortality rates were lower therefore treatment for type
1 primary hyperoxaluria more preferable.
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OZET

Tip 1 primer hiperoksaliri dokularda kalsiyum oksalat birikimine neden olan otozomal resesif kalitilan
metabolik bir hastaliktir. Karaciger de peroksizomal bir enzim olan alanin-gliyoksilat amino transferaz eksiktir.
Klinik olarak bobrek taglari, tiriner sistem enfeksiyonlart ve ilerleyici bobrek yetmezligi ortaya ¢ikar. Bu galis-
ma ile Tip 1 primer hiperoksaliiri tedavisi igin yapilan karaciger ve bobrek nakilleri degerlendirilmistir.

Bu caligmada tip 1 primer hiperoksaliiri tanisi ile karaciger ve bobrek nakli yapilan 7 hasta retrospektif
olarak degerlendirdik. Iki ana grup kuruldu; bunlar ardisik ve eszamanl karaciger ve bobrek nakli yapilan grup-
lar idi. Bu iki grup arasinda mortalite oranlar1 karsilastirildi.

Bes (%71.4) hastaya ardisik karaciger ve bobrek nakli, 2 (%28.6) hastaya eszamanli karaciger ve bobrek
nakli yapildi. Es zamanli karaciger ve bobrek nakli yapilan gruptaki tiim hastalar 61dii.

Ardisik karaciger ve bobrek nakli grubun mortalite oranlari diistiktii, bu nedenle tip 1 primer hiperoksaliiri
tedavisinde daha fazla tercih edildi.

Anahtar kelimeler: Tip 1 primer hiperoksaliiri, karaciger nakli, bobrek nakli.

INTRODUCTION

Type 1 primary hyperoxaluria features the
absence of alanine-glyoxylate aminotransferase, a
liver peroxisomal enzyme; the condition is autoso-
mal recessive (1). Endogenous oxalate overproduc-
tion and excessive urinary excretion follow. Calcium
oxalate accumulation in tissues triggers end-organ

damage. Particularly, kidney oxalate accumulation
may cause renal failure (2). Oxalate crystals accu-
mulate in bones, muscles, arteries, eyes, the skin,
and nerves, causing various problems. Liver trans-
plantation is the only definitive treatment (3). De-
pending on the extent of renal insufficiency, a kid-
ney transplant may be required.
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In early childhood, urinary tract stones and
recurrent urinary tract infections should be carefully
assessed in patients with a family history of primary
hyperoxaluria.

In present study, we evaluated liver and kid-
ney transplants to performed for type 1 primary
hyperoxaluria.

MATERIAL AND METHODS

Between December 2014 and December
2018, we retrospectively evaluated seven patients
with living donor liver and kidney transplantation
due to type 1 primary hyperoxaluria in our center.

Two main groups were established; Sequen-
tial and simultaneous liver and kidney transplanta-
tion group. For each of these groups, the age, sex, e-
GFR, morbidity and mortality rates were compared.

Donor selection

Seven patients underwent left lobe lateral
segment living donor liver transplantation and living
donor kidney transplantation to performed type 1
primary hyperoxaluria. Donor blood groups were
identified. Intravenous, contrast-enhanced ab-
dominal computed tomography (CT) was used to
evaluate the donor hepatic artery, and the hepatic
and portal veins; Magnetic resonance cholangio-
pancreato-graphy (MRCP ) was employed to explore
the course of the biliary tract.

Recipient blood groups were determined and
creatinine clearance and the estimated glomerular
filtration rate ( e-GFR) were measured in 24 hours
urine. Tissue typing, cross-flow matching, and pa-
nel reactive antibody (PRA) and donor specific anti-
bodies (DSA) were performed using immunological
tests. Intravenous, contrast-enhanced abdominal CT
was used to evaluate the renal arteries, renal veins,
and ureters of all donors. Five liver donors also
donated kidneys, but two did not because both kid-
neys had multiple arteries and ureters.

Surgical procedure

Each recipient underwent bilateral subcostal
incision. After total hepatectomy, the donor left lobe
lateral liver segment was removed from ice and
placed in the abdomen. The left middle and right
hepatic veins of the recipient were ligated to obtain a
single hepatic vein. The graft and recipient left he-
patic veins were anastomosed using 5/0 poly-
dioxanone (PDS ) stitches. The recipient main portal
vein and the graft left portal vein were anastomosed
using 6/0 PDS stitches. The vascular clamps were
opened to allow reperfusion. The donor and recipi-
ent left hepatic arteries were microscopically anas-
tomosed using individual 7/0 prolene sutures. All
vascular structures were normal on intraoperative
Doppler USG. We pre-prepared standard Roux-en-Y
for bile duct anastomosis. The graft left bile duct
was connected to the jejunum. Using individual 6/0
PDS stitches, the anterior and posterior wall were

anastomosed. The left lobe lateral segment was
attached to the abdominal wall using individual 2/0
silk sutures.

For kidney transplantation, we preferred the
iliac fossa to the subcutaneous route. In patients who
did not undergo simultaneous liver/kidney transplan-
tation, kidney transplantation was performed 1 week
after liver transplantation.

The kidney from a living donor was removed
from ice and warmed and the external iliac vein was
clamped inferiorly. The renal vein and external iliac
vein were stapled using 6/0 Prolene stitches and
anastomosis was completed. An external iliac artery
side-clip was placed. The renal artery and external
iliac artery were connected using 6/0 Prolene sutures
and anastomosis was completed. Reperfusion was
achieved by opening the clamps. The vascular struc-
tures were normal on intraoperative Doppler ultra-
sonography. We then performed ureteroneocys-
tostomy. Using individual 5/0 PDS stitches.

Statistical analysis

SPSS 22.0 (SPSS for Windows, 2007, Chica-
go) was used for statistical analysis. Con-tinuous
variables wich have normal distribution, were pre-
sented as mean * Standard deviation. Statistical
analysis fort he parametric variables was performed
by the Student’ s T-test. The qualitative variables
were given as percent and the correlation between
categorical variables was investigated by the chi-
square test and Fisher’s exact test. Statistical signi-
ficance level was defined as P < 0.05.

RESULTS

Mean age of the Sequential group was 93
(11-156) months; Simultaneous group was 48 (24-
72) months, 5 (71.4%) of the 7 patients were male.
Mean e-GFR was 11.2 (9-14) (ml/min/1.73m?). All
this patients were on preoperative peritoneal dialy-
sis.

The first two patients underwent simultane-
ous liver and kidney transplantation in our clinic.
This two patients died within 15 days after surgery.
Sepsis related multiorgan failure caused death. We
have changed strategy and next five patients (se-
quential group) underwent liver transplantation,
followed by kidney transplantation when liver en-
zyme and bilirubin levels had normalized. No pa-
tient died in this group.

Two (28.5%) patients developed complica-
tions in the early postoperative period. The morbidi-
ties due to hemorrhage.

The mean follow-up time was 29.2 (0.1-62)
months. Table 1 shows the comparison of demo-
graphic and clinical findings of the sequential and
simultaneous patient groups.

DISCUSSION

We evaluated seven patients undergoing liver
and kidney transplantation to performed type 1 hy-
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peroxaluria. The condition is inherited in an autoso-
mal recessive manner, and is rare (1-3). The preva-
lence is 1-3 people per million (4). Half of all pa-
tients exhibit symptoms before 5 years of age (5).
The infantile form of the disease often exhibits rapid
progression to end stage renal disease by 5 years of
age (6). Such disease develops in 50% of patients by
the age of 15 years (7), and in 80% by the age of 30
years (8). There was history of urinary tract stones
and recurrent urinary tract infections and rapid end
stage renal disease in our patients. The mean age of
our patients was 80.4 months (11-156).

Table 1: Demographic and clinical findings of the two
patient groups.
Sequential Simultaneous
(n=5) (n=2)
Age 93 48
(months) (11-156) (24-72)
Male/ Female 4 (80%) / 1 (50%) /
(n, %) 1 (20 %) 1 (50%)
eGFR 11 12
(ml/min/1.73m?) (9-13) (10-14)
Morbidity 1(20%) 1 (50%)
(n/%)
Mortality - 2 (100%)
(n/%)

Combined liver and kidney transplantation
should be scheduled when the eGFR is in the range
15-40 mL/min/1.73 m? because, in this range, oxa-
late retention increases rapidly (9). Combined liver
and kidney transplantation, either sequential or sim-
ultaneous, is the treatment of choice for children
with type 1 primary hyperoxaluria when the eGFR is
15-40 mL/min/1.73 m?. In this study mean e-GFR
was 11.2 ( 9-14 ) (ml/min/1.73m?). All this patients
were on preoperative peritoneal dialysis.

The only definitive treatment is combined
liver and kidney transplantation (10,11). Liver and
kidney transplantation is optimal when there is no
systemic involvement; either combined liver and
kidney transplantation or liver transplantation alone
may be appropriate(12). Combined liver and kidney
transplantation, introduced by Watts et al. in 1984, is
now regarded as a valuable treatment option for
patients with type 1 primary hyperoxaluria, with
good long-term results (13). In our study, seven
patients with type 1 primary hyperoxaluria who
underwent liver and kidney transplantation.

Liver and kidney transplantation may be ei-
ther sequential or simultaneous. Combined liver and
kidney transplantation affords immunological ad-
vantages; the liver graft may protect the renal graft
from rejection (14,15). The first two patients under-
went simultaneous liver and kidney transplantation
in our clinic. This two patients died due to sepsis
related multiorgan failure. We have changed strategy
and next five patients (sequential group) underwent
liver transplantation, followed by kidney transplan-

tation when liver enzyme and bilirubin levels had
normalized. No patient died in sequential group.

Our study has several limitations. First, this
study was retrospective. Second, the number of
cases were small.

In conclusion, we evaluated liver and kidney
transplantations to performed for type 1 primary
hyperoxaluria in our study. We found sequential
liver and kidney transplantation group mortality
rates were lower. Therefore in our clinic, sequential
liver and kidney transplantation to performed for
type 1 primary hyperoxaluria more preferred.
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