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Abstract

<b>Background:</b> Kidney transplantation confers a survival advantage over dialysis, but elderly candidates and those with
nephrolithiasis have each raised distinct concerns about surgical risk and graft durability that have rarely been examined together
[16].

<b>0Objective:</b> To determine whether nephrolithiasis, present in the native kidney or diagnosed de novo in the allograft,

affects perioperative course and mid-term graft outcomes among elderly kidney transplant recipients.

<b>Methods:</b> We retrospectively analyzed 214 recipients aged 60 years or older, comparing 42 with documented

nephrolithiasis and 172 without, using Kaplan-Meier and multivariable Cox regression for death-censored graft survival.

<b>Results:</b> Urological re-intervention within one year was more frequent with nephrolithiasis (21.4% vs 4.7%, p&1t;0.01),
but five-year death-censored graft survival (83.3% vs 86.6%), rejection and eGFR did not differ significantly, and nephrolithiasis

was not an independent predictor of graft loss after adjustment; delayed graft function was [7,12].

<b>Conclusions:</b> In carefully selected elderly recipients, nephrolithiasis increases the need for urological intervention but
does not independently compromise mid-term graft survival, supporting active endourologic management rather than exclusion

from transplantation on the basis of age or stone history [8,16].
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1. Introduction

Kidney transplantation remains the treatment of choice
for end-stage renal disease because it confers a substantial
survival advantage over long-term dialysis, an advantage
first

transplanted and wait-listed patients [1,2]. That advantage

quantified in large registry comparisons of
is not distributed evenly across the transplant population:
patients transplanted earlier after starting dialysis do
measurably better than those who accumulate long
waiting times on treatment, and the interval spent on
dialysis before transplantation is itself among the
strongest modifiable predictors of graft outcome [3]. As
the demographic profile of both the dialysis and
transplant-waiting populations has aged, elderly
recipients now constitute one of the fastest-growing
groups referred for transplantation, yet historically they
were transplanted less often and later than younger
candidates because of concerns about surgical risk,
comorbidity burden and limited expected survival benefit

[4,5].

Contemporary registry-based series have shown that
carefully selected elderly recipients, including those older
than 70 years, achieve patient and graft survival that, while
lower in absolute terms than in younger cohorts, still
substantially exceeds that of age-matched dialysis
patients who remain on the waiting list [6,7]. Reviews of
transplantation in the older adult have emphasized that
chronological age alone is a poor basis for exclusion, and
that comorbidity, frailty and functional status better
predict post-transplant outcome than age itself [8,9].
National experience from Norway and paired-donor
analyses from the United States have both reported
acceptable outcomes when older donors are matched to
older recipients, supporting expansion of the donor pool
through age-matched allocation strategies rather than
strict age cut-offs [10,11]. Longitudinal analyses of chronic
allograft nephropathy and of long-term graft function
further indicate that the trajectory of graft function after
the first post-transplant year, rather than baseline
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recipient age, is what ultimately determines whether a

graft survives to ten years [12,13].

A separate but converging line of evidence concerns
nephrolithiasis, which is both a pre-existing comorbidity
in an aging transplant population and a recognized
post-transplant complication of the allograft itself. Kidney
stones in the native kidneys of older adults carry unique
diagnostic and management considerations because of
altered anatomy, reduced renal reserve and higher rates of
concurrent cardiovascular and metabolic disease [14,15].
Population-based cohort studies have linked a history of
kidney stones to an increased long-term risk of chronic
kidney disease and, in some series, to end-stage renal
disease, implicating stone disease as more than an
incidental finding in patients who eventually require
[16,17,18,19]. Within the
setting specifically, urolithiasis can arise de novo in the

transplantation transplant
allograft, most often related to the altered urodynamics of
the transplanted, denervated kidney, recurrent urinary
tract infection, or metabolic stone risk carried over from
the native kidney disease, and several single-center series
and a recent update on donor and recipient urolithiasis
have characterized its incidence, presentation and

[20,21,22,23,24].

Because both advanced recipient age and stone disease

management after transplantation
independently raise concerns about surgical complexity,
delayed graft function and long-term graft durability, we
designed this retrospective cohort study to examine how
the presence of nephrolithiasis, in either the native or
transplanted kidney, influences perioperative course and
mid-term graft outcomes specifically among elderly renal
transplant recipients, a combination that has not been
well characterized in prior literature focused on either

variable in isolation.

2. Materials and Methods
We conducted a retrospective cohort study of renal
transplant recipients aged 60 years or older at the time of

transplantation, drawn from consecutive first and repeat
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kidney transplants performed at our center over an
eight-year period. Recipients were stratified into two
groups: those with a documented history of
nephrolithiasis, whether in a native kidney prior to
transplantation or diagnosed de novo in the allograft
during follow-up, and those with no such history over the
same observation window. Nephrolithiasis was confirmed
by cross-sectional

imaging (non-contrast computed

tomography or renal ultrasonography) or by a
documented stone-removal procedure, consistent with
diagnostic criteria used in prior transplant-lithiasis series
[25,26]. Recipients with primary hyperoxaluria as the
cause of native renal failure were analyzed separately
given the distinct metabolic recurrence risk this diagnosis

carries after transplantation [27].

Table 1: Baseline donor and recipient characteristics by

nephrolithiasis status in 214 elderly kidney transplant recipients
[25,26].

Characteristic Nephrolithiasis No nephrolithiasis | p-value
(n=42) (n=172)

Mean recipient 66.8 65.9 0.44

age, years

Living-donor 38.1 41.3 0.71

graft, %

Mean cold 11.4 10.9 0.52

ischemia time, h

Prior recurrent 31.0 18.6 0.07

UTI, %

Prior 16.7 8.1 0.09

pyelonephritis, %

Baseline donor and recipient characteristics, including
donor type (living versus deceased), cold ischemia time,
human leukocyte antigen mismatch, induction and
maintenance immunosuppression, and recipient
comorbidity burden, were extracted from the transplant
program's prospectively maintained database and
supplemented by structured chart review. Living donors
with an incidentally identified renal calculus who
proceeded to donation, an accepted practice in selected
cases, were included and analyzed as a donor-stone
subgroup consistent with prior reports of transplanting
stone-bearing (28,26].

kidneys Post-transplant

[

©

management of allograft nephrolithiasis followed a
multimodal approach individualized to stone burden and
location, incorporating extracorporeal shock-wave
with

percutaneous nephrolithotomy, and, for the transplanted

lithotripsy,  ureteroscopy laser lithotripsy,

kidney's unique anatomical constraints, combined
antegrade-retrograde endourologic techniques, mirroring
approaches described in prior transplant-lithiasis cohorts

[29,30,31,32,33].

The primary outcome was death-censored graft survival at
one and five years. Secondary outcomes included delayed
graft function, surgical or urological re-intervention
within the first post-transplant year, biopsy-proven acute
rejection, urinary tract infection incidence, and estimated
glomerular filtration rate at one and five years among
recipients with a functioning graft. Continuous variables
were compared between groups using Student's t-test or
the Mann-Whitney U test as appropriate to their
distribution, and categorical variables were compared
using the chi-square or Fisher's exact test. Graft survival
was estimated by the Kaplan-Meier method and
compared between groups with the log-rank test; a
multivariable Cox proportional hazards model was
constructed to estimate the association between
nephrolithiasis status and graft loss after adjustment for
recipient age, donor type, cold ischemia time and delayed
graft function. A two-sided p-value below 0.05 was
considered statistically significant. Institutional review
board approval was obtained, and the requirement for
individual informed consent was waived given the

retrospective design.

3. Results

Over the study period, 214 recipients aged 60 years or
older underwent kidney transplantation, of whom 42
(19.6%)
pre-existing in a native kidney (28 patients), identified in a

had documented nephrolithiasis, either

stone-bearing  living-donor  graft accepted for

transplantation (6 patients), or diagnosed de novo in the
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allograft during follow-up (8 patients); the remaining 172
recipients (80.4%) had no lithiasis history. Baseline
characteristics were broadly similar between groups:
mean recipient age was 66.8 years in the nephrolithiasis
group versus 65.9 years in the comparison group, and the
proportion of living-donor grafts (38.1% versus 41.3%) and
mean cold ischemia time did not differ significantly.
Recipients in the nephrolithiasis group had a modestly
higher prevalence of recurrent urinary tract infection prior
to transplantation and a higher proportion with a prior
history of pyelonephritis, consistent with the shared risk
factors described in earlier transplant-lithiasis cohorts
[21,22].

ESTH-CENSORED GRAFT SURVIVAL, NEPHROLITHIASIS VS NO NEPHROI
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Figure 1: Death-censored graft survival at one and five years in
elderly recipients with and without nephrolithiasis, showing no

statistically significant difference between groups at either time point
(log-rank p=0.41 at five years) [12,13].

in 16.7% of the
nephrolithiasis group compared with 13.4% of the

Delayed graft function occurred

comparison group, a difference that did not reach
statistical significance (p=0.55). Urological re-intervention
within the first post-transplant year, encompassing stent
exchange, ureteroscopy, shock-wave lithotripsy or
percutaneous stone removal, was required in 21.4% of the
nephrolithiasis group versus 4.7% of the comparison
group (p<0.01), reflecting both residual native-kidney
stone burden and de novo allograft stone events. Among
the eight recipients with de novo allograft lithiasis, all
were managed successfully with minimally invasive
endourologic techniques without graft loss attributable to
the stone episode itself, consistent with outcomes

reported in series in

[

©

single-center endourologic

transplanted kidneys [23,31].

Death-censored graft survival at one year was 95.2% in the
nephrolithiasis group and 97.1% in the comparison group,
and at five years was 83.3% and 86.6%, respectively;
neither difference was statistically significant by log-rank
test (p=0.41 at five years). Biopsy-proven acute rejection
in 11.9% of the
nephrolithiasis group and 9.3% of the comparison group

within the first year occurred

(p=0.61). Estimated glomerular filtration rate at five years
among recipients with a functioning graft was similar
between groups (46.8 versus 48.5 mL/min/1.73mA2,
p=0.38). In the adjusted Cox model, nephrolithiasis status
was not independently associated with graft loss (hazard
ratio 1.28, 95% confidence interval 0.61-2.69, p=0.52) once
recipient age, donor type, cold ischemia time and delayed
graft function were accounted for, whereas delayed graft
function remained an independent predictor of graft loss
in the same model (hazard ratio 2.94, 95% confidence
interval 1.42-6.08, p<0.01), consistent with its established
role as a determinant of long-term outcome irrespective of
stone status [12,13]. The six recipients of stone-bearing
living-donor kidneys, in whom the donor calculus was
removed at the time of transplantation or managed
expectantly with subsequent surveillance, had graft
survival and function at five years indistinguishable from
the remainder of the cohort, in keeping with prior reports
supporting selective use of stone-bearing donor kidneys
[28].

4. Discussion

In this retrospective cohort of elderly renal transplant
whether

pre-existing or arising de novo in the allograft, was

recipients, a history of nephrolithiasis,
associated with a substantially higher rate of urological
re-intervention in the first post-transplant year but was
not independently associated with inferior mid-term graft
survival once established confounders were accounted
for. This pattern is broadly consistent with prior

single-center series describing urolithiasis after kidney
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transplantation, which have similarly found that although
allograft stones require active urological management and
carry a real risk of obstruction and infection, they are
manageable with contemporary endourologic techniques
without a durable adverse effect on graft function when
treated promptly [20,29,34]. The multimodal management
strategies applied in our cohort, drawing on
extracorporeal lithotripsy, ureteroscopy and percutaneous
approaches individualized to the transplanted kidney's
altered anatomy and its lack of native pain sensation,
mirror the therapeutic algorithms described in prior
transplant-lithiasis literature and appear to explain why
re-intervention, rather than graft loss, was the dominant
clinical consequence of stone disease in this population

[30,32,33].

Table 2: Post-transplant complications and mid-term outcomes by

nephrolithiasis status [21,23,16].

Outcome Nephrolithiasis | No p-value

(n=42) nephrolithiasis

(n=172)

Delayed graft 16.7 134 0.55
function, %
Urological 21.4 4.7 <0.01
re-intervention (1
y1), %
Biopsy-proven 11.9 9.3 0.61
acute rejection (1
y1), %
5-year eGFR, 46.8 48.5 0.38
mL/min/1.73m2

UROLOGICAL RE-INTERVENTION WITHIN 1 YEAR POST-TRANSPLAN
21.4

20 -

15 -

4.7

0 - 1
Nephrolithiasis (n=42)

Re-intervention within 1 year (%)

1
No nephrolithiasis (n=172)

Figure 2: Rate of urological re-intervention within the first
post-transplant year by nephrolithiasis status, reflecting residual
native-kidney stone burden and de novo allograft stone events
managed with contemporary endourologic techniques [30,32,33].

Our finding that recipient age alone did not preclude

favorable outcomes in either group is consistent with a
growing body of evidence that chronological age is a weak
discriminator of transplant benefit compared with
physiological reserve and comorbidity burden [8,9].
Registry data spanning recipients older than 70 years, and
paired-donor analyses matching older donors to older
recipients, have both demonstrated acceptable mid-term
survival that exceeds what comparable patients would
experience remaining on dialysis, reinforcing the rationale
for continued expansion of transplantation access in
carefully selected elderly candidates rather than
restricting eligibility by age [6,11,10]. The observation in
our cohort that delayed graft function, rather than
nephrolithiasis, was the dominant independent predictor
of graft loss is concordant with longitudinal analyses of
allograft function that identify early graft injury as the
principal determinant of long-term trajectory, regardless

of other baseline comorbidities [7,12].

The relationship between stone disease and chronic
kidney disease progression in the general population
provides useful context for interpreting our results. Large
population-based cohorts have linked a history of
nephrolithiasis to an increased long-term risk of chronic
kidney disease and, in some analyses, of end-stage renal
disease, suggesting that stone disease may act as either a
marker or a contributor to nephron loss over decades
(16,17,19,18]. In the transplant setting, however, the
allograft's shorter observation window and closer
surveillance likely explain why we did not detect a
comparable signal toward inferior graft survival over five
years; a longer follow-up interval, more consistent with
the decades-long horizon over which native-kidney stone
disease has been shown to affect renal function, may be
needed before such an association, if present, would
become apparent [15,35]. Similarly, our decision to accept
selected stone-bearing living-donor kidneys, an approach
with support in prior series when the donor calculus can
be safely removed or is small enough for expectant

management, did not appear to compromise outcomes in
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our small subgroup, though the number of such donors
remains too small to exclude a modest effect [28,26].
Reports describing renal function after percutaneous
stone removal in the general nephrolithiasis population
have similarly found that function is preserved when
treatment is timely and the residual parenchyma is
healthy, a principle that appears to extend to the

transplanted kidney in our cohort [36].

Several limitations warrant emphasis. This was a
single-center retrospective cohort with a comparatively
small number of nephrolithiasis events, limiting statistical
power to detect modest differences in graft survival and
increasing the width of the confidence interval around our
principal hazard ratio. Stone composition and detailed
metabolic risk-factor profiling, which have been shown to
influence recurrence risk and dietary modification
strategies in the general stone-forming population, were
not systematically available for all patients in our database
(37].
recurrence biology after isolated kidney transplantation
differs

infection-related stone disease, were analyzed separately

Recipients with primary hyperoxaluria, whose

fundamentally from  calcium-oxalate or
and in too few numbers to draw independent conclusions,
though their exclusion from the main comparison avoids
conflating distinct disease mechanisms [27]. Finally,
because our institution applies an individualized,
multimodal approach to allograft lithiasis rather than a
single protocolized algorithm, our results may not
with  different

endourological resources or thresholds for intervention.

generalize directly to centers

5. Conclusion

Among elderly kidney transplant recipients in this
retrospective cohort, nephrolithiasis, whether pre-existing
or diagnosed after transplantation, was associated with a
significantly higher need for urological re-intervention in
the first post-transplant year but was not independently
associated with inferior death-censored graft survival or

graft function at five years once recipient age, donor type,
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cold ischemia time and delayed graft function were taken
into account. Delayed graft function, rather than stone
disease, remained the dominant modifiable predictor of
graft loss in this population. These findings support a
management strategy in which nephrolithiasis is treated
actively and promptly using contemporary multimodal
endourologic techniques, without regarding either
advanced recipient age or a history of stone disease, by
itself, as a contraindication to transplantation or as a
marker of inevitably worse graft outcome. Larger,
multicenter cohorts with longer follow-up are needed to
confirm whether this favorable mid-term picture persists
over the longer horizon across which native-kidney stone
disease has been linked to progressive renal function

decline in the general population.

6. References
1. Wolfe, R.A,, Ashby, V.B, Milford, E.L., Ojo, A.O., Ettenger, R.E,,
Agodoa, LY., et al. (1999) Comparison of mortality in all
patients on dialysis, patients

on dialysis awaiting

transplantation, and recipients of a first cadaveric
transplant. New England Journal of Medicine, 341(23):

1725-1730.

2. Oniscu, G.C, Brown, H. Forsythe, J.L. (2005) Impact of
cadaveric renal transplantation on survival in patients
listed for transplantation. Journal of the American Society of
Nephrology, 16(6): 1859-1865.

3. Meier-Kriesche, H.U.,, Kaplan, B. (2002) Waiting time on
dialysis as the strongest modifiable risk factor for renal
transplant outcomes: a paired donor kidney analysis.
Transplantation, 74(10): 1377-1381.

4. Meier-Kriesche, H.U.,, Ojo, A.O., Port, F.K,, Arndorfer, J.A,
Cibrik, D.M., Kaplan, B. (2001) Survival improvement among
patients with end-stage renal disease: trends over time for
transplant recipients and wait-listed patients. Journal of the
American Society of Nephrology, 12(6): 1293-1296.

5. Schold, J.D., Meier-Kriesche, H.U. (2009) Half of kidney

Volume 8 Issue 1 - 1001



Citation: Ndlovu C, Banda A, Kamau Z (2025) A Retrospective Cohort Study of kidney transplantation in elderly
renal patients with nephrolithiasis. Arch Nephrol, 8(1): 01-06.

transplant candidates who are older than 60 years now
placed on the waiting list will die before receiving a
deceased-donor transplant. Clinical Journal of the American
Society of Nephrology, 4(7): 1239-1245.

6. Rao, P.S.,, Merion, R.M., Ashby, V.B, Port, F.K.,, Wolfe, R.A,,
Kayler, L.K. (2007) Renal transplantation in elderly patients
older than 70 years of age: results from the Scientific
Registry of Transplant Recipients. Transplantation, 83(8):
1069-1074.

7. Fabrizii, V., Winkelmayer, W.C., Klauser, R., Kletzmayr, ]J.,
Sunder-Plassmann, G., Kreiner, G., et al. (2004) Patient and
graft survival in older kidney transplant recipients: does age
matter? Journal of the American Society of Nephrology,
15(4): 1052-1060.

8. Knoll, G.A. (2013) Kidney transplantation in the older adult.
American Journal of Kidney Diseases, 61(5): 790-797.

9. Huang, E., Segev, D.L., Rabb, H. (2009) Kidney transplantation
in the elderly. Seminars in Nephrology, 29(6): 621-635.

10. Heldal, K., Hartmann, A., Leivestad, T., Foss, A., Midtvedt, K.
(2008) Kidney transplantation in the elderly - the
Norwegian
Transplantation, 23(3): 1026-1031.

experience. Nephrology Dialysis

11. Gill, J., Bunnapradist, S., Danovitch, G.M., Gjertson, D., Gill, ].S.,
Cecka, M. (2008) Outcomes of kidney transplantation from
older living donors to older recipients. American Journal of
Kidney Diseases, 52(3): 541-552.

12. Chapman, J.R. (2005) Longitudinal analysis of chronic
allograft nephropathy: clinicopathologic correlations.

Kidney International, 68(Suppl 99): S108-S112.

13. Ojo, A.O., Hanson, J.A., Wolfe, R.A., Leichtman, A.B., Agodoa,
LY., Port, F.K. (2000) Long-term survival in renal transplant
recipients with graft function. Kidney International, 57(1):
307-313.

14. Friedman, D], Berns, JS. (2015)

Nephrolithiasis and elderly patients: unique considerations.

Wetmore, ].B,

Journal of the American Geriatrics Society, 63(4): 828-831

15. Worcester, E.M., Coe, F.L. (2010) Nephrolithiasis. Primary
Care, 35(2): 369-391.

16. Rule, A.D., Bergstralh, E.J., Melton, L.J. 3rd, Li, X., Weaver, A.L,,
Lieske, J.C. (2009) Kidney stones and the risk for chronic
kidney disease. Clinical Journal of the American Society of
Nephrology, 4(4): 804-811.

17. Alexander, R.T., Hemmelgarn, B.R., Wiebe, N, Bello, A,
Morgan, C., Samuel, S., et al. (2014) Kidney stones and
kidney function loss: a cohort study. BM]J, 348: g5580.

18. Vupputuri, S., Soucie, J.M., Sandler, D.P., Scott McClellan, W.
(2004) History of kidney stones as a possible risk factor for
end-stage renal disease. Annals of Epidemiology, 14(3):
222-228.

19. El-Zoghby, Z.M., Lieske, ].C., Foley, R.N.,, Bergstralh, EJ., Li, X,
Melton, LJ. 3rd, et al. (2012) Urolithiasis and the risk of
ESRD. Clinical Journal of the American Society of
Nephrology, 7(9): 1409-1415.

20. Cointault, 0., Kamar, N., Bories, P., Lavayssiere, L., Angles, O.,
Rostaing, L., et al. (2001) Urolithiasis in renal transplant
recipients: a  case-control

Proceedings, 33(5): 2764-2765.

study. Transplantation

21. Klingler, H.C., Kramer, G., Lodde, M., Marberger, M. (2002)
Urolithiasis in allograft kidneys. Urology, 59(3): 344-348.

22. Verrier, C., Bessede, T., Hajj, P., Aoubid, L., Eschwege, P.,
Benoit, G. (2012) Decrease in and management of
urolithiasis after kidney transplantation. Journal of

Urology, 187(5): 1651-1655.

23. Stravodimos, K.G, Adamis, S., Tyritzis, S., Georgios, Z.,
Constantinides, C.A. (2012) Renal transplant lithiasis:
analysis of our series and review of the literature. Journal of
Endourology, 26(1): 38-44.

24. Harraz, A.M., Kamal, A.I, Shokeir, A.A. (2016) Urolithiasis in

renal transplant donors and recipients: an update.

g



Citation: Ndlovu C, Banda A, Kamau Z (2025) A Retrospective Cohort Study of kidney transplantation in elderly
renal patients with nephrolithiasis. Arch Nephrol, 8(1): 01-06.

International Journal of Surgery, 36(Pt D): 693-697.

25. Ghasemian, S.M., Guleria, AS., Khawand, N.Y., Light, J.A.
(2004) Diagnosis and management of nephrolithiasis after
renal transplantation. Clinical Transplantation, 18(2):
130-135.

26. Rizvi, S.A., Naqvi, S.A.,, Hussain, Z., Hashmi, A., Akhtar, F.,
Zafar, M.N,, et al. (2002) Living-related and living-unrelated
renal transplantation with calculus-bearing kidneys.

Transplantation Proceedings, 34(6): 2214-2216.

27. Cochat, P., Rumsby, G. (2013) Primary hyperoxaluria. New
England Journal of Medicine, 369(7): 649-658.

A., Chacko, L., Cherian, R,
Gopalakrishnan, G. (2005) Stone-bearing live-donor kidneys
for transplantation. BJU International, 95(3): 394-397.

28. Devasia, N., Gnanaraj,

29. Challacombe, B., Dasgupta, P., Tiptaft, R., Glass, J., Koffman,
G., Goldsmith, D., et al. (2005) Multimodal management of
urolithiasis in renal transplantation. BJU International,
96(3): 385-389.

30. Del Pizzo, ]J., Sklar, G.N., You-Lin, T., Zhen, F., Katz, B.F,,
Jacobs, S.C. (2002) Ureteroscopic evaluation in renal
transplant recipients. Journal of Endourology, 16(9):
621-624.

31. Cicerello, E., Merlo, F., Gambaro, G. (2014) Percutaneous
nephrolithotomy in transplanted kidney. Urologia, 81(3):
178-181.

32. Nerli, R.B, Reddy, M., Prabha, V., Koura, A, Patne, P,
Ghagane, S. (2010) Complication rates of percutaneous
nephrolithotomy in the transplanted kidney. Journal of
Endourology, 24(9): 1385-1388.

33. Scoffone, C.M., Cracco, C.M. (2015) Invited review: the tale of
ECIRS (endoscopic combined intrarenal surgery) in the
Galdakao-modified supine Valdivia position. Urolithiasis,
43(Suppl 1): 87-92.

34. Kim, H.Y,, Yoo, K.H., Kang, S.H., Cheon, J., Chang, Y.J., Ha, U,

et al. (2015) Nephrolithiasis in living kidney donors and
recipients:
Clinical Urology, 56(2): 156-163.

single-center experience. Investigative and

35. Coe, F.L., Evan, A., Worcester, E. (2005) Kidney stone disease.
Journal of Clinical Investigation, 115(10): 2598-2608.

36. Krambeck, A.E., Rule, A.D,, Li, X, Bergstralh, EJ., Gettman,
M.T., Lieske, J.C. (2010) Cystine, hyperuricosuric calcium
oxalate and other rare stone types. Urolithiasis and renal
function decline after
Endourology, 24(8): 1379-1384.

nephrolithotomy. Journal of

37. Ferraro, P.M.,, Curhan, G.C,, Gambaro, G., Taylor, E.N. (2017)
Risk of kidney stones: influence of dietary factors, dietary
patterns, and vegetarian-vegan diets. Journal of Urology,
198(4): 858-863.

g



