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Abstract:

In this paper, we present our experience of the surgical management of asymptomatic renal calculi in the setting
of living donor renal transplantation using ex-vivo uretero-renoscopy (URS) following bench preparation, as
well as the long-term outcomes of recipients of such kidneys. Between January 2015 and November 2022,
273 possible donors were evaluated at our centre, and 15 were found to have urolithiasis during assessment,
and 7 were accepted for donation. We employed semi-rigid URS during bench surgery for stone removal.
Out of the 7 live-related renal allograft transplants studied, all recipients were male, whereas 5 donors were
female and 2 were male. The median donor age was 48 years, while the median recipient age was 43.5 years.
The most common location for the calculi was the lower calyx, and the median stone size was 5.35 mm. The
median cold ischaemia time during surgery was 33.57 minutes. The recipients were found to have adequate
graft function, without any stone recurrences after a median follow-up period of 2 years, suggesting that
ex-vivo semi-rigid URS is a reasonable option for managing urolithiasis in the graft kidney in selected cases.
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Introduction

It has been widely accepted that pre-emptive living donor
transplantation before dialysis is optimal and is associated with
the best outcomes in patients with chronic kidney disease."?
The shortage of organs for transplantation has necessitated
the implementation of different strategies, such as donation
after cardiac death and acceptance of extended criteria donors.

Among the relative contraindications for renal donation,
nephrolithiasis has increased in incidence over recent years.?
The danger posed by stone-related complications to an
immunosuppressed recipient is significant. Given the urgent
need to increase the number of available renal allografts, several
studies have explored the feasibility of using kidney grafts
with urolithiasis. Multiple centres have reported acceptable
outcomes as well.*

The Amsterdam Forum on the Care of the Live Kidney Donor
outlines certain criteria for accepting a prospective donor with
a history of a solitary stone, as follows:

(a) no hypercalciuria, hyperuricaemia, or metabolic acidosis
(b) no hyperoxaluria or cystinuria
(c) no urinary tract infection

(d) no evidence of multiple calculi or nephrocalcinosis on
computed tomography (CT) scan®

Thus, with the ever-increasing need for more donors,
nephrolithiasis no longer precludes renal donation.

Here we present our surgical experience with ex-vivo stone
removal from renal allografts of living kidney donors using semi-
rigid uretero-renoscopy (URS) after bench dissection, as well
as the long-term follow-up of the recipients of these allografts.

Materials and Methods

Our retrospective study included 273 potential donors, among
whom 15 were diagnosed with urolithiasis during pre-transplant



evaluation. Seven of these donors were accepted, all of whom
had asymptomatic renal calculi, along with normal metabolic
workup for stone disease. All donor-recipient pairs were
informed of the risks associated with bench surgery, and
informed consent was obtained.

Following laparoscopic donor nephrectomy, cold perfusion, and
bench dissection, with the kidney placed in an ice slush, the
distal ureter was held between forceps by two assistants. Next,
a 4.5/6.5 Fr semi-rigid uretero-renoscope (Richard Wolf) was
introduced into the ureter with cold normal saline irrigation. A
pathfinder was used sparingly in case of obscure vision. With the
kidney kept fixed by another assistant, the uretero-renoscope
could be negotiated into all renal calyces. Calculi were removed
using an NGage™ nitinol stone extractor (Cook Medical). In the
event that the target calyx could not be accessed, the team
had prepared for endoscopy via a pyelotomy incision as well
(Figure 1 and Figure 2).

v
Figure 1: Ex-vivo uretero-renoscopy being attempted using a
semi-rigid uretero-renoscope.

v
Figure 2: Handling of the ureter by the endoscopist using
ring-tipped forceps.
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After removal of all calculi, the kidney was placed in the recipient
via the open technique. Ureteroneocystostomy was done using
the Lich-Gregoir technique, over a 6 Fr, 16 cm long double-J
(DJ) stent (Aster Medispro). The DJ stent was removed after
10-14 days.

In addition to the demographic data of the donors and recipients,
stone size, stone density in Hounsfield units (HU), stone location,
duration of bench surgery, warm ischaemia time, and cold
ischaemia time were documented. Postoperative complications
were assessed as per the Modified Clavien-Dindo Classification.
Long-term follow-up of the recipients included monitoring of
serum creatinine levels and the incidence of stone recurrence.

Results

A total of seven living donor renal transplants were studied. Five
of the donors were spouses of the recipients. The median age of
the donors was 48 years (interquartile range [IQR] 39-60 years)
and that of the recipients was 43.5 years (IQR 23-56 years).

None of the donors had any symptoms pertaining to urolithiasis.
One donor had previously undergone left URS for a lower
ureteric calculus, three years before the kidney donation workup.
In all cases, renal calculi were diagnosed either on ultrasound
(USG) or on CT angiography during workup.

The average stone size was 5.35 mm (IQR 4.5-6.5 mm). The
average stone density was 843 HU (IQR 450-1100 HU). In four
donors, the calculus was located in the lower calyx (57.1%).
Metabolic evaluation was normal in all donors. Three donors
had calculi of 26 mm size (6.0 mm, 6.0 mm and 6.5 mm), for
whom preparations for pyelotomy and/or laser lithotripsy were
in place at the time of bench surgery. However, these stones
were successfully extracted using the NGage™ basket. Stone
analysis revealed that four calculi were composed of calcium
oxalate monohydrate, while three were urate calculi. Table 1
summarises demographics of donors and stone characteristics.
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Relation with
recipient

Comorbidities

Stone Serum creatinine

Stone size

(in mm)

density at 2 years (mg/

(in HU) dL)
1 Wife 42/F Left None 6.0 950 MC CoM 113
2 Wife 44/F Left None 5.0 1000 LC CoM 1.24
3 Father 58/M Left None 4.5 850 MC UA 1.23
4 Wife 39/F Left Hypothyroidism | 6.0 450 LC UA 1.45
5 Wife 45/F Left None 6.5 650 LC UA 1.53
6 Wife 48/F Left None 4.0 900 LC CoM 1.23
7 Father 60/M Left None 5.5 1100 MC CoM 1.06

v

Table 1: Demographics of donors and stone characteristics.

Abbreviations: F: female; M: male; mm: millimetres; HU: Hounsfield units; MC: mid-calyx; LC: lower calyx; CoM: calcium oxalate

monohydrate; UA: uric acid.

The median cold ischaemia time was 33.57 minutes (IQR 28-
37 minutes). The median time taken for stone removal was
10.86 minutes (IQR 8-12.5 minutes). One recipient developed
postoperative paralytic ileus, which was managed conservatively.

Cold
ischaemia
time (in
minutes)

Comorbidities

Stone
removal time
(in minutes)

At the 24-month follow-up, all renal allografts were functioning
well, with one recipient displaying elevated serum creatinine
levels (1.75 mg/dL). No recipients experienced stone-related
adverse events. Table 2 summarises demographics of recipient
population and outcomes.

Stone
related
events by
2 years

Serum
creatinine at
2 years
(mg/dL)

Immediate
postoperative
complications

1 48/M | 245 Hypertension 28 12 Nil 1.23 No
47/M | 26 Hypertension 32 8 Nil 1.35 No
23/F 215 Nil 37 9.5 Paralytic ileus | 1.28 No
4 |azm |247 |Diabetesmellitus, g 9 Nil 175 No
hypertension
Diabetes mellitus,
5 56/M | 25.5 ischaemic heart 41 13 Nil 1.27 No
disease
Hypertension,
6 52/M | 26 ischaemic heart 33 12 Nil 1.38 No
disease
7 32/M | 24.2 Hypertension 35 12.5 Nil 1.21 No
v

Table 2: Demographics of recipient population and outcomes.

Abbreviations: M: male; F: female; BMI: body mass index.

Discussion

Urolithiasis is one of the most common metabolic disorders
worldwide. The incidence of renal stone disease in Asians
is 1%-5%.° Urolithiasis was previously considered a relative
contraindication to kidney donation. However, at present, it
can be managed before, during, or after renal transplantation.

Symptoms of stone disease in a recipient may be atypical, due to
graft denervation at the time of donor nephrectomy. Patients may
present with elevated serum creatinine levels, oliguria or anuria,
and signs of sepsis, without experiencing pain.” Additionally,

management of such cases is significantly challenging, with
a possible need for percutaneous interventions.® Hence, it
is preferable to remove calculi from the donor kidney either
prior to donor nephrectomy or through ex-vivo bench surgery
after nephrectomy. This approach allows to expand the donor
pool at a time when scarcity of renal allografts forces more
patients towards indefinite dialysis and its associated impact
on quality of life.



In such cases, pre-transplant management options include
extracorporeal shockwave lithotripsy (ESWL) and retrograde
intra-renal surgery (RIRS). The primary concerns associated with
ESWL include the risk of residual stone fragments, which are
also associated with higher stone recurrence rates, as well as
the risk of renal trauma and subsequent renal dysfunction.%

RIRS has been linked to complications such as ureteric
strictures, renal trauma, and subcapsular collections, which
may contribute to renal dysfunction. In addition to the increased
costs associated with pre-transplant interventions and the risk
of procedure-related complications, delaying transplantation
must be considered. Given these factors, we believe that ex-
vivo stone retrieval after donor nephrectomy is a viable option
in selected cases.

In our series, none of the recipients who received kidneys that
underwent ex-vivo URS experienced stone recurrence. Despite
longer cold ischaemia times, there was no cases of delayed graft
function. A larger series by Jan et al. with 57 donor-recipient
pairs with a median follow up of 3.5 years reported no stone-
related adverse events in any of the recipients." Another study
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by Pushkar et al. involving 14 cases with stone sizes ranging
from 4 to 10 mm, reported that smaller calculi were removed by
RIRS, whereas larger stones required pyelotomy followed by
endoscopic removal.”? In our series, preparations were made
for pyelotomy and/or laser lithotripsy in three cases. However,
larger calculi were successfully extracted using a semi-rigid
URS and stone basket, aided by the ability to manipulate the
renal graft during bench surgery.

Metabolic evaluation was negative in all the donors, and all were
asymptomatic. In patients with asymptomatic renal calculi of
size <5.7 mm, spontaneous expulsion rates may be as high as
20% with the risk of intervention being as low as 7.1%." In cases
where an asymptomatic calculus is smaller than 4 mm, the risk
of intervention is even lower.* However, the life-threatening
complications that may arise from untreated urolithiasis in the
solitary kidney of a recipient on immunosuppression necessitate
their removal. None of the donors in our series experienced
stone-related events within two years of renal donation.

Conclusion

Despite the limitations of our study, such as its retrospective nature and the small number of cases studied, ex-vivo URS
has been demonstrated to be a viable option in the management of incidentally detected renal calculi in prospective
kidney donors. The size of the calculus is the most important factor in determining the success of the procedure and
whether adjunctive procedures such as pyelotomy or laser lithotripsy are required. Larger-scale prospective studies are
needed to validate this option for the management of urolithiasis in graft kidneys.
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