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Regression of Renal Failure after Unilateral Simple Nephrectomy
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Abstract

Background: Chronic kidney disease is widely recognized as a significant public
health concern. Kidney stones are infrequently implicated as the primary cause of
end-stage renal disease. Case Report: We report a case of chronic kidney disease and
concomitant unilateral kidney stone with ipsilateral non-functioning kidney which
surprisingly regresses after unilateral simple nephrectomy. Conclusion: Removal of the
non-functioning hydronephrotic kidney with kidney stone should be kept in mind in the
presence of renal failure.
Keywords: Chronic Kidney Failure, Kidney Calculi, Nephrectomy, Renal Insufficiency,
Urolithiasis.

Introduction

blood pressure level of 120/60 mmHg. Routine
laboratory tests revealed the following values:
serum creatinine 5.1 mg/dL (0.7-1.3 mg/dL), blood
urea nitrogen (BUN) 80 mg/dL (10-50 mg/dL),
K+ 4.1 mmol/L (3.5-5 mmol/L), hematocrit 33.2%
(41.5-50.4%), hemoglobin 10.5 g/dL (13.5-17.5 g/
dL). Calculated creatinine clearance by CockcroftGault formula was 26.7 ccs/min (61-114 ccs/
min). There were no signs of hyperuricemia or
hypercalcemia in biochemical analysis. Urine
culture was sterile and no other infectious sites
were detected. All other tests were within normal
ranges.

Chronic kidney disease (CKD) is widely recognized
as a significant public health concern [1].
Epidemiological evidence suggests that patients
with urolithiasis are at increased risk for end-stage
renal disease (ESRD) [2]. However, kidney stones
are infrequently implicated as the primary cause
of ESRD (0.2-3.2% of all ESRD cases) [3-5]. It
is unclear if urological intervention impacts the
progression of CKD with regards to urolithiasis [2].
Herein, we report a case of CKD and concomitant
unilateral kidney stone with ipsilateral nonfunctioning kidney which surprisingly regressed
after unilateral simple nephrectomy.

The
patient
underwent
emergent
hemodialysis and he was then hospitalized by the
nephrology department for the evaluation of the
etiology of renal failure. Spot urine test was normal
and 24 hour urine analysis demonstrated a total of
1440 ml urine/24 hours with urine creatinine level
of 1065 mg/day (800-2000 mg/day) and BUN
4.1 g/day. Despite conservative management and
fluid restriction, his creatinine levels worsened and
he developed metabolic acidosis (pH: 7.24, BE:
HCO3⁻ 19 in pre-dialysis blood gas analysis). The
patient required hemodialysis three times a week.

Case Report
A sixty-eight year old male presented to the
emergency departmant of our hospital with nausea
and fatigue. He had a history of long-standing
right nephrolithiasis, however the patient did not
want any intervention for this stone in the past.
He was on treatment with amlodipine (10 mg/day)
for hypertension for 10 years. He had no other
known disease or history of nephrotoxic drug use.
Physical examination was unremarkable with a
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Further laboratory evaluation revealed thyroid
stimulating hormone: 1.17 µIU/mL (0.35-5.5 µIU/
mL), free triiodothyronine 2.03 pg/mL (2.3-4.2
pg/mL), free thyroxine 1.21 ng/dL (0.79-1.76 ng/
dL), parathormone 162 pg/mL (12-88 pg/mL),
phosphorus 7.3 mg/dL (2.3-4.5 mg/dL), ferritin
271.5 ng/mL (30-400 ng/mL), B12 183 pg/mL
(197-866 pg/mL), folic acid 11.52 ng/mL (4.6-18.7
ng/mL). He was never oliguric; his daily urine
output remained stable with a volume of 10002500 ml. With these results his renal failure was
assumed to be chronic.

2.03 mg/dL and it gradually decreased to 1.56 mg/dL
on the postoperative day 1 and to 1.29 mg/dL
on the postoperative day 2. He didn’t require
hemodialysis after the operation and was discharged
home on postoperative day 5 with no need for
supportive therapy. Histological examination of
right kidney was reported as atrophic kidney with
nephrolithiasis and severe hydronephrosis.

Discussion
Kidney stones are common and the incidence of
urolithiasis has been increasing, with lifetime
incidences of 10% for men and 5% for women
in recent studies [6,7]. It is well known that
obstructive uropathy causes irreversible damage
on the affected kidney if not treated properly. It
is claimed that obstructive uropathy affects the
contralateral kidney with several mechanisms.

The
ultrasonography
revealed
an
enlarged right kidney with atrophic parenchyma,
multiple stones (a large pelvic stone and multiple
calyceal stones in the lower calyx) and grade 4
hydronephrosis. Left kidney appeared normal
which was confirmed with non-contrast
tomography [Fig.1]. A 27 mm right pelvic stone
seemed to obstruct the kidney resulting in renal
atrophy. Despite not being able to explain the
etiology of renal failure, the patient underwent
right simple nephrectomy for non-functioning
kidney. Surprisingly, patient’s blood creatinine
levels started to decrease after the operation. His
preoperative post-dialysis creatinine level was

Renal tubulo-intestinal fibrosis (TIF) is a
classical hallmark of CKD and is well correlated
with the loss of renal function [8]. Development
of fibrosis in kidney tissue is a complex process
and comprises progressive development of TIF,
glomerulosclerosis and loss of glomerular and
peritubular capillaries [9]. There are several
molecular mechanisms leading to fibrosis in

Fig.1: Non-contrast CT images of abdomen which shows normal functioning left kidney and non-functioning hydronephrotic right
kidney with a 27 mm pelvic stone.
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obstructive uropathy. In one study, it is showed
that unilateral ureteral obstruction (UUO) induces
profibrotic growth factors such as TGF-β1 and this
profibrotic signaling inhibition attenues kidney
fibrosis in the UUO model [10]. TIF involves an
excess accumulation of interstitial extracellular
matrix and myofibroblasts accompanied by tubule
atrophy [11]. Several molecular mechanisms and
pathways are identified leading to inflammation
on UUO models. Inflammasomes are multiprotein
cytoplasmic complexes that serve as pattern
recognition receptors, regulates proinflammatory
cytokine interleukin-1β (IL-1β) production
[12]. NOD-like receptors family pyrin domaincontaining 3 (NLRP3), the most characterized
inflammasome, forms complexes comprised of
adaptor proteins such as the apoptosis-associated
speck-like protein containing a caspase recruitment
domain (ASC) and the serine protease caspase-1
(CASP-1). NLRP3 inflammasome trigers caspase-1
activation and IL-1β maturation in response to
diverse stimuli in a murine model of UUO [1315]. IL-1β is synthesized as an inactive precursor
molecule by innate immune system and is a
proinflamatory cytokine. Infiltrating macrophages
are the major source of IL-1β in renal disease.
TNF-α and IL-6 are the other proinflammatory
cytokines causing inflammatory process in CKD.
Consequently, UUO causes both a local effect on
the affected kidney and a systemic effect on other
organs by triggered inflammatory process. We
think that this inflammatory process may have an
effect on contralateral kidney. Kacar et al. showed
that UUO led to histopathological alterations on
the contralateral kidneys such as cystic dilatation
of the renal pelvis, glomerular collapse, epithelial
degeneration of the proximal, distal and collector
tubules and interstitial edema and inflammation
[16]. In our case it is possible that non-obstructed
contralateral kidney may be affected due to systemic
response to the obstructed hydronephrotic left
kidney. Affected contralateral kidney demonstrates
decreased function and this results in high serum
creatinine levels acting like CKD. This mechanism

may explain regression of CKD after removal of
hydronephrotic atrophic right kidney in our case.
In hydronephrotic atrophic kidneys high
renal pelvic pressure and intrarenal pressure causes
renal backflow with moderate leakage to the renal
capsule in some cases [17]. This leakage may
result in perirenal extravasation and eventually
urinary ascites. Sometimes this situation presents
as renal pseudo-failure (laboratory abnormalities
of acute kidney injury in the setting of normal
kidney function) [18-20]. In our case severe
obstruction secondary to kidney stone and high
intrarenal pressure may be causing perirenal
urine extravasation. This clinic manifestation may
act like as renal pseudo-failure with high serum
creatinine levels. This possibility explains why
serum creatinine levels gradually regressed after
simple nephrectomy.

Conclusion
Removal of the non-functioning hydronephrotic
kidney with kidney stone should be kept in mind in
the presence of renal failure.
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