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Abstract

Background: Kidney transplant is the best replacement therapy for kidney function in renal disease; the surgical technique
is currently standardized; however, unexpected situations may happen during the surgical event that may require modification
to it. Right nephrectomies from living donors are technically challenging due to a shorter and thinner vein than the contra-
lateral kidney, with a higher incidence of thrombosis in the recipient. Objective: We analyzed the implementation of the use
of polytetrafluoroethylene (PTFE) graft in selected cases for venous reconstruction in kidney transplant in our center.
Method: An analysis was carried out from January 2018 to March 2023, with the number of living donor kidney transplants
(LDKTs) and the laterality of the nephrectomy, as well as the number of patients who required reconstruction with a PTFE
graft. Results: From 2018 to 2023, a total of 389 LDKTs were reported, with 12% of right kidney nephrectomies (n = 46). The
number of recipients who required venous reconstruction with PTFE was 3 (6.5% of the living donor right nephrectomies).
Conclusion: The use of synthetic vascular grafts is feasible, with an accurate and meticulous surgical technique, combined
with the use of prophylactic antiplatelet aggregation, monitoring of the recipient’s renal function.
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Resumen

Antecedentes: E/ trasplante renal es la mejor terapia sustitutiva de la funcion renal en enfermedad renal cronica. La técnica
quirdrgica esta estandarizada, sin embargo pueden ocurrir situaciones inesperadas durante el evento quirdrgico que requi-
eran su modificacion. Las nefrectomias derechas de donador vivo son técnicamente desafiantes, debido a una vena mds
corta y delgada que el rifion contralateral, con mayor incidencia de trombosis en el receptor. Objetivo: Analizamos la imple-
mentacion del uso del injerto de politetrafluoroetileno (PTFE) en casos seleccionados para la reconstruccion venosa en el
trasplante renal en nuestro centro. Método: Se realizo un andlisis de enero de 2018 a marzo de 2023, con el numero de
trasplantes renales de donador vivo y la lateralidad de la nefrectomia, asi como el numero de pacientes que requirieron
reconstruccion con injerto de PTFE. Resultados: En el periodo 2018-2023 se reportaron 389 trasplantes renales de donador
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vivo, con un 12% de nefrectomias de rifion derecho (n = 46). El nimero de receptores que requirieron reconstruccion veno-
sa con PTFE fue 3 (6.5% de las nefrectomias derechas de donante vivo). Conclusion: El uso de injertos vasculares sintéticos
es factible, con una técnica quirdrgica precisa y minuciosa, ademds del uso de antiagregacion plaquetaria profildctica,

monitoreo de la funcidn renal del receptor.

Palabras clave: Trasplante renal. Trasplante renal de donante vivo. Cirugia vascular. Injertos vasculares.

Introduction

Kidney transplantation is the best replacement therapy
for kidney function due to a better quality of life and sur-
vival of patients with end-stage kidney disease. The sur-
gical technique is standardized; however, it may require
some modification in case of anatomical or structural
variations occurs in the donor and/or the recipient'.

Vascular complications in kidney transplantation have
a changeable frequency depending on the center, with
a range from 2 to 15%; these can be immediate or late
and present as stenosis, thrombosis, arteriovenous fis-
tulas, mycotic aneurysm, etc., which can cause graft
dysfunction and, in severe cases, loss of the transplant-
ed kidney?.

In kidney transplantation from a living donor, laterality
in the selection of the kidney is made based on the
specific protocols of the transplant center. The criteria
may include performing a kidney computed tomogra-
phy scan, for the evaluation of the kidney anatomy, and
the detection of any anomaly, to keep the best kidney
in the donor. In right kidney nephrectomy, the difficulty
lies in obtaining the renal vein that has a shorter length;
this can cause a complex anastomosis in the recipient.
Vascular grafts, whether biological or synthetic, are a
tool to consider, providing a safe and effective option
to restore blood flow in selected cases®.

Therefore, due to situations related to the anatomy
of the selected renal graft, such as the length of the
vein, its thickness, and the presence of technical situ-
ations, such as rupture of the renal vein, or the pres-
ence of an insufficient length to perform the anastomo-
sis, we analyzed 3 cases of living donor kidney
transplant (LDKT) recipients, who required the use of
a synthetic vascular graft for the establishment of ve-
nous drainage.

Method

An analysis was carried out from January 2018 to
March 2023 regarding the total number of LDKTs and
the laterality of the nephrectomy in the living donor, as
well as the number of patients who required

reconstruction with a PTFE graft; this graft was placed
in bench surgery, with continuous surging with 6-0 pro-
lene, then an end-lateral anastomosis to the external
iliac vein was performed. The donor warm ischemia
time was defined as the time from clamping of the aorta
or renal artery to cold perfusion. The PTFE-graft paten-
cy was inferred due to its proper renal functioning by
determining the glomerular filtration rate and the bian-
nual or annual Doppler ultrasound which is carried out
in a protocolary manner in the transplant center.
Clinical and surgical records were obtained from the
electronic records of the medical unit. We completed
the Equator Network Checklist for the case series.

Case presentation

From 2018 to 2023, a total of 389 living donor trans-
plants were reported, 12% were kidneys from right
nephrectomy (n = 46). The number of recipients who
required venous reconstruction with PTFE was 3 (6.5%
of all right nephrectomies) (Table 1).

Clinical case 1

A 26-year-old female patient presented with a history
of chronic kidney disease (CKD) of undetermined etiol-
ogy and peritoneal dialysis (PD) with loss of the perito-
neal cavity, subsequently renal function replacement
therapy with hemodialysis (HD) for 8 years, with ex-
haustion of vascular access and was received LDKT
from her mother. With a standard immunological risk,
she was received basiliximab as induction therapy.

The kidney transplant committee decided to take the
right kidney from the donor; during its extraction, an
injury to the ureter at its junction with the renal pelvis
happened; in 40% of its circumference, it was sutured
during bench surgery. One artery and one vein were
obtained, with an insufficient length for anastomosis in
the external iliac vein; an autologous saphenous graft
was taken from the recipient, anastomosis was per-
formed to the renal vein and subsequently to the exter-
nal iliac vein, arterial anastomosis is completed, with
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Table 1. Related variables to kidney transplant recipients with PTFE graft

VEUELIES Case 1
Recipient variables
Sex Female
Age 26
BMI 18
Donor variables
Sex Female
Age 43

Nephrectomy Laparoscopic

Transplant surgery
Multiple arteries Yes
Cold ischemia time 3 h 50 min
Warm ischemia time 3min30s

Clinical evolution of the recipients
Surgical complications Urinary fistulae. Ureteral

reimplantation

Postrasplant follow up 12 months

Kidney graft survival Yes

Postrasplant anticoagulation
Rivaroxaban 1 month
ambulatory

DGF Yes

LMWH during hospital staying

Case 2 Case 3
Male Male
32 28

35 28
Male Female
28 26

Laparoscopic Laparoscopic

Yes No
1h 10 min 2 h 50 min
2 min 30 s 4 min 52 s
No No
18 months 48 months
Yes Yes

LMWH during hospital
staying ASA 1 month Rivaroxaban 1 month
ambulatory ambulatory

No No

LMWH during hospital staying

DGF: delayed graft function; PTFE: polytetrafluoroethylene; ASA: acetylsalicylic acid; LMWH: low molecular weight heparin; Warm ischemia time is defined in: Method;

BMI: body mass index.

venous thrombosis immediately upon reperfusion of the
graft. The graft was extracted, the preservation solution
is infused again, and in a second bench surgery, a
PTFE graft is placed in the renal vein; again, anastomo-
sis to the external iliac vein and artery was performed,
with adequate reperfusion of the graft upon unclamping,
extravesical ureteral reimplantation with double J place-
ment. Extubating was performed in the next 24 h in the
intensive care unit (ICU), presenting delayed graft func-
tion, requiring HD session once; during her hospital
stay, Doppler ultrasound was performed with adequate
vascular permeability, and low molecular weight heparin
was used during her hospitalization; she was discharged
after 10 days.

During follow-up, the patient presented urinary tract
stenosis upon removal of the double J, managed with
nephrostomy (6-week post-transplant), and at 6 months,
a successful ureteral reimplantation was performed.

Clinical case 2

A 32-year-old male patient CKD of unknown etiology,
on replacement therapy with HD for 2 years via tunneled
dialysis catheter, he has a body mass index of 35. Stan-
dard immunological risk received basiliximab as induc-
tion therapy. He was received LDKT from his brother;

the transplant committee decided to take his right kid-
ney for donation.

Due to technical difficulties during the procurement of the
kidney in the living donor surgery, we obtained short seg-
ments of graft vessels, with three arteries with diameters
of 7 mm, 2 mm, and 1 mm respectively and a renal vein
with extrarenal tract 0.5 cm long. A projection of the graft
is performed on the recipient, observing the insufficiency
in the length of the renal vein. In bench surgery, a 10 mm
diameter PTFE graft was placed; the arterial anastomosis
was performed from the main artery to the external iliac
artery (one anastomosis) and the PTFE graft to the exter-
nal iliac vein (Fig. 1). Adequate reperfusion of the kidney
was observed, as well as immediate uresis. Extravesical
reimplantation and use of double J were performed.

During his hospital stay, Doppler ultrasound was per-
formed with adequate vascular permeability, and low
molecular weight heparin was used during his hospital-
ization; he was discharged home after 6 days without
complications.

Clinical case 3

A 28-year-old male patient presented with CKD sec-
ondary to unspecified chronic glomerulopathy, 5 years
from the initial replacement therapy with PD, with loss
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Figure 1. A: anastomosis of the renal vein to polytetrafluoroethylene (PTFE) graft during bench surgery, B: PTFE graft
placed, C: anastomosis of the PTFE graft to the external iliac vein.

of the cavity due to peritonitis, having subsequent re-
placement therapy with HD with a tunneled catheter. He
presented donor-specific antibodies, with high immuno-
logical risk; therefore, he was received thymoglobulin as
induction therapy at a dose of 1.5 mg/kg for 3 days. The
transplant committee decided to take a right kidney from
the living donor, his sister.

A right kidney was obtained with two arteries and one
vein, the latter with a thin and friable wall. Anastomosis
of the main renal artery and renal vein, to the external
iliac artery and vein, was performed, with rupture of the
vein upon reperfusion of the graft; the iliac vessels were
clamped again, and the venous anastomosis was per-
formed again, with its rupture for the 2" time after
unclamping.

The graft was removed, preservation solution is in-
fused again, and during a second bench surgery, a
10 mm diameter PTFE graft is placed into the renal
vein. Anastomosis of the renal artery was performed
again, and of the PTFE to the iliac vessels, with ade-
quate reperfusion of the renal graft, anastomosis of the
second artery was also performed.

During the intraoperative period, a blood loss of 4200
cc was obtained, requiring transfusion of 9 red blood
cells and 5 fresh frozen plasmas; extubating is achieved
in the next 24 h in the ICU, with slow graft function.

In the next 24 h, Doppler ultrasound of the kidney
transplant was reported with vascular permeability,
low-molecular-weight heparin was administered during
hospitalization, and the patient was discharged home
7-day post-transplant without complications.

Discussion

LDKT should be planned according to safety guidelines
for both donor and recipient. The selection of the kidney
for donation will depend on the criteria of the transplant
committees, considering the variables of the donor and
the recipient. In this series, all the cases presented are
the product of right donor nephrectomies; when selecting
the right kidney, difficulty may happen due to the renal
vein, with a retro-aortic trajectory, is shorter and thinner
than the contralateral vein; therefore, anastomosis in the
recipient may result in increased risk of thrombosis or
rupture of the anastomosis; even more so in a scenario
of obesity, poor quality of the iliac vessels, second trans-
plant in the recipient, and multiple vessels in the donor*.

Laparoscopic surgery has been accepted since 1995,
when Ratner et al. reported their first experience with
its multiple advantages such as shorter hospital stays,
shorter recovery time, and better aesthetic results®. In
cases of right nephrectomy, the length of the vein can
be seriously affected using a vascular stapler. In the
3 cases presented, non-absorbable polymer clips
(hem- o -lok®) were applied, which are routinely used
in our center. In extraordinary cases with the presence
of intraoperative bleeding, the presence of multiple
vessels, or some other technical difficulty, during ne-
phrectomy, it can result in obtaining vessels that are
shorter than required®.

In countries where kidney donation is predominantly
from living donors, access to biological vascular grafts
from deceased donors can be complex; the use of
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synthetic grafts may be a feasible option. PTFE grafts are
useful in vascular surgery, providing a safe and effective
option to restore blood flow. The surgical technique must
be planned to have the necessary vascular material, with
grafts of different diameters and lengths, vascular sutures
of different calibers, in addition to performing a dissection
of the recipient vessels of the vascular graft sufficient, to
have a greater probability of success' ™.

In one case, there was delayed graft function, defined
as the requirement for HD in the 1-week post-trans-
plant, and in another slow function, defined as a < 30%
reduction in creatinine between day 1 and 2 post-trans-
plant. According to the UNOS report in an analysis
carried out by Khalil et al., right grafts have a greater
risk of developing delayed graft function and rejection,
associated with a longer intraoperative time, and a de-
lay in the initiation of calcineurin inhibitors®*2,

The indications for antiplatelet agents in transplantation
may include history of thromboembolism, vascular recon-
struction, or atheromatous disease. Its use has been
shown to be safe, adjusting to the kidney function of the
recipient, with a low incidence of hemorrhagic events. The
indication of low doses of rivaroxaban or acetylsalicylic acid
can prevent thrombosis of the arterial beds of the graft'36.

Conclusion

Technical and anatomical variations in living donor
kidney transplantation should be considered as poten-
tial emergent events during transplant surgery. The use
of kidneys from right nephrectomy should alert the
search for other risk factors to plan transplant surgery.
The use of synthetic vascular grafts is feasible, with an
accurate and meticulous surgical technique; combined
with the use of prophylactic antiplatelet aggregation,
with monitoring of the recipient’s renal function.
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