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Abstract Background: Urolithiasis is a rare complica-
tion in renal transplant recipients. We report a case of
a staghorn calculus occurring in renal allograft, pre-
senting as anuric renal failure with Gram-negative
sepsis. Methods and Results: A 48-year-old Caucasian
female, with end-stage renal disease due to autosomal
dominant polycystic kidney disease, underwent cadav-
eric renal transplantation in 1986. Sixteen years after
transplant, she presented with Gram-negative sepsis
with Proteus mirabilis and acute anuric renal failure in
the allograft. After undergoing an emergency neph-
rostomy and treatment of sepsis, a staghorn calculus
was subsequently removed by percutaneous nephro-
lithotomy. Based on the stone analysis and history of
urinary tract infections with urease splitting bacteria,
the calculus was thought to be infection-induced.
Conclusion: Although a rare complication, urolithiasis
in an allograft can be associated with significant
morbidity. Immediate recognition is critical to restore
renal allograft function and to treat associated serious
infection in an immunocompromised patient.
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Introduction

The occurrence of urolithiasis in renal allografts is an
uncommon complication. The frequency of allograft
lithiasis is usually less than 2% [1, 2, 3, 4, 5, 6] but has
been reported up to 7% in some studies [7]. In a recent
series of 1,027 patients undergoing renal transplantation
over a 7 year period, there were only 19 patients
diagnosed and treated for urinary stones [6].

Despite the knowledge of this potential complication,
the diagnosis and treatment of renal allograft calculi
may be difficult and can be associated with significant
morbidity. In contrast with non-transplant patients, the
clinical features of nephrolithiasis after transplant can
vary widely, from painless hematuria to more serious
complications such as anuric acute renal failure. The
temporal relationship of lithiasis also varies widely with
respect to the transplant surgery. Stone formation has
been reported as early as 3 months after transplantation
[2] and as late as up to 10 years after transplantation.[1]

Various metabolic abnormalities are associated with
the occurrence of stone disease in allografts, including
hyperparathyroidism, hypercalcemia, hyperuricemia,
etc. Risk factors such as urinary tract infections and
technical aspects of surgery are particularly prevalent
among transplant recipients. There have been rare re-
ports of staghorn calculi in renal transplant patients.[8, 9,
10, 11, 12, 13] We report a case of a staghorn renal cal-
culus occurring 16 years after transplantation, present-
ing with acute anuric renal failure and Gram-negative
sepsis.

Case report

A 48-year-old Caucasian female reached end-stage renal failure
secondary to autosomal dominant polycystic kidney disease and
was initiated on hemodialysis in June of 1986. She underwent
cadaveric kidney transplantation in October of 1986. The patient
had an uneventful postoperative course without any episodes of
rejection and was maintained on an immunosuppressive regimen
including prednisone and azathioprine. The renal function was



stable with serum creatinine concentration ranging from 1.50 to
2.00 mg/dl. Most recently, from January to April of 2002, it had
ranged between 1.2 and 1.5 mg/dl.

Significant past medical history included hypertension, gout,
bilateral hip replacement surgeries, deep vein thrombosis compli-
cated by pulmonary embolism and recurrent episodes of psuedo-
membranous colitis secondary to Clostridium difficile. The patient
also gave a history of recurrent urinary tract infections with the
most recent episode documented in November of 2001 secondary
to Proteus mirabilis.

In April 2002, the patient presented to the emergency room with
a 2-day history of fever, chills, emesis and diarrhea. On physical
examination, the patient was morbidly obese with a temperature of
39°C, a heart rate of 98 beats/min and was hypotensive with a
blood pressure of 70/52 mm of Hg. Systemic examination did not
reveal any abnormal findings. A Foley catheter was placed
revealing a scant amount of blood-stained urine. The relevant
laboratory data revealed a white blood cell count of 6,300/mm?, a
blood urea nitrogen concentration of 54 mg/dl, serum creatinine of
3.7 mg/dl and serum potassium of 5.7 mg/dl. Urinalysis showed a
pH of 7.5 along with presence of red and white blood cells, more
than 25 per high-power field. Ultrasonography performed revealed
normal-sized transplanted kidney with majority of calyces and
pelvis filled with renal calculi, consistent with a staghorn calculus.
The rest of the ureter could not be visualized due to body habitus.
A CT scan performed subsequently confirmed the presence of a
4.3x2.8-cm staghorn calculus in the right iliac fossa, with the largest
component of the calculus involving the upper pole. Smaller stones
were noted to be present in the lower pole. A 1x0.7-cm calculus was
noted in the proximal transplanted ureter, with hydronephrosis and
hydroureter. Urine and blood cultures were positive for Proteus
mirabilis resistant to ciprofloxacin and nitrofurantoin but sensitive
to cephalosporins. A subsequent 24-h urine chemistry analysis was
performed, which revealed calcium 84.9 mg/24 h (normal range,
100-300 mg/24 h), creatinine 0.801 g/24 h (normal range, 0.8—
1.8 g/24 h), oxalate 74 mg/24 h (normal range, 10-50 mg/24 h),
potassium 36 mmol/24 h (normal range, 30-99 mmol/24 h), so-
dium 286 mmol/24 h (normal range, 40-220 mmol/24 h). It should
be noted, however, that this was not the ideal setting for metabolic
evaluation of a urine specimen. There were no urine chemistries
available in this case, prior to this clinical presentation.

The patient was initially treated with volume resuscitation and
broad-spectrum antibiotics. On the 2nd day of admission, the pa-
tient remained anuric with serum creatinine rising up to 4.5 mg/dl
and underwent emergency percutaneous nephrostomy of the
transplanted kidney, with a 10-French APD nephrostomy tube.
Urine output was restored and the serum creatinine level improved
over the next 2 weeks; she was continued on cephalexin for a total
duration of 6 weeks. Her immunosuppressive regimen was left
unchanged, after receiving stress doses of steroids followed by a
rapid taper. The hospital stay was further complicated by an
infection related to the intravenous catheter with Candida albicans.
Four weeks after hospitalization the patient was discharged to a
subacute care facility in stable condition (serum creatinine of
1.4 mg/dl) with a percutaneous nephrostomy in place.

Six weeks after the initial admission, percutaneous nephrolith-
otomy via two tracts was performed with complete removal of the
staghorn calculus. The operative findings revealed an obstructing
calculus with a bifid collecting system. Kidney stone analysis
revealed a total calculus weight of 0.0235 g and molecular com-
position of magnesium ammonium phosphate of 70% and calcium
phosphate of 30%.

Discussion

Urolithiasis is an unusual complication in renal allo-
graft recipients, but can be associated with significant
morbidity. Mundy et al. [1] reported one of the earliest
series of renal calculi in 1,000 consecutive transplant
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recipients. Urinary calculi occurred in only two of these
patients. In a more recent analysis, Hayes et al. [3]
reported a series of 892 patients who underwent renal
transplantation at our institution, between 1977 and
1988. Ten patients developed urinary calculi during this
time period, with an overall frequency of 1.1%. Calculi
were diagnosed at a mean time period of 13 months
after transplantation. Among those with renal calculi,
seven patients had more than one metabolic abnor-
mality, including calcium and uric acid metabolism.
Although a rare complication, urolithiasis can present
with severe obstructive uropathy in an allograft or
serious systemic infection in an immunocompromised
host, as was the case in our patient.

The temporal relation between transplantation and
occurrence of calculi is highly variable. It has been re-
ported to occur as early as 3 months [2] and up to as late
as 10 years after transplantation [13]. We report the
occurrence of allograft stone 16 years after transplan-
tation. Although the majority of the calculi occur de
novo, there have been few reports indicating donor graft
lithiasis [14]. In one of the most recent and largest series
of 1,179 transplants in 1,027 patients, Klingler et al. [6]
reported 19 patients with urolithiasis. In nine patients,
stones were transplanted from donors, whereas ten
patients formed de novo stones.

With regard to the major risk factors of stone for-
mation, no single case series has sufficient power to
identify independent risk factors, since the number of
events is very small. The most prevalent risk factors
associated with stone disease include hyperparathyroid-
ism, hypercalcemia, hypocitraturia, hyperuricemia and
renal tubular acidosis. Hyperparathyroidism is one of the
most prevalent metabolic abnormalities associated with
stone formation in transplant recipients. In a series of
1,500 transplant recipients between 1976 and 1992,
Benoit et al. [15] reported 12 patients with urinary calculi.
Hyperparathyroidism was demonstrable among eight of
these patients. Similarly, in a series of 892 transplants
reported by Hayes et al. [3], hyperparathyroidism was
present among 50% of stone formers.

Along with the metabolic risk factors, infection-in-
duced stones are more common in transplant recipients.
Hess et al. [13] reported the prevalence of major crys-
talline components in 334 cases of stones in non-trans-
plant patients and compared it to the 49 cases of stones
in transplant patients reported in the literature. Calcium
oxalate and/or phosphate were the major components of
the stones in both groups, whereas struvite- or infection-
induced stones occurred more frequently in transplant
patients as compared to non-transplant cases of calculi
(42.9% vs 4.8%, respectively). In another study, Brien
et al. [4] reported their experience in transplant patients
between 1968 and 1979. There were six patients with
urolithiasis among 426 transplant recipients. The com-
position of the calculi was uniform in five out of six
patients and was exclusively composed of struvite and
carbonate apatite, which are typically associated with
urinary tract infections with urease-splitting bacteria.
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Both of these series indicate a relatively high frequency
of infection-related stones in transplant recipients.

In our patient, the only metabolic abnormality re-
corded was a mildly elevated oxalate excretion, although
serum parathyroid hormone levels were not measured.
Based on the stone analysis, however, we believe that the
major contributory risk factor in our patient was urinary
tract infection. Recurrent infections with urea-splitting
bacteria lead to an alkaline urine pH, which may
contribute to the formation of staghorn calculus.

To our knowledge, a case of staghorn calculus pre-
senting as acute anuric renal failure in a renal allograft
has not been reported. We report such a case, which
also presented with Gram-negative sepsis secondary to
Proteus mirabilis. The treatment of allograft stones
does not differ from the current principles of manage-
ment of non-transplant stones. However, special
attention needs to be given to immunocompromised
patients, especially in the presence of active infection or
sepsis. Our patient was successfully treated, initially
with appropriate antibiotic coverage and percutaneous
nephrostomy to relieve obstruction; followed by
percutaneous nephrolithotomy for the stone removal.

In conclusion, although urolithiasis is a rare compli-
cation among kidney transplant recipients, it can be
associated with significant morbidity. Early recognition
and treatment is critical to restore allograft function and
to treat serious infections in these immunosuppressed
patients.
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