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Case report

We present a 37-year-old man who had been on
continuous ambulatory peritoneal dialysis for 8 years
owing to ketamine-associated end-stage renal failure.
He received a cadaveric renal graft in December
2019 at Princess Margaret Hospital, Hong Kong.

He first presented with haematuria and dysuria
in 2004. He had been abusing ketamine steadily for 4
years. Mid-stream urine culture and acid-fast bacillus
culture were negative; urine cytology, renal function,
and ultrasonography of the urinary system were
unremarkable. The patient subsequently defaulted
on investigations and follow-up appointments.

The patient returned in 2010 with more
severe symptoms of ketamine cystitis and reflux
nephropathy. At that time, he was taking 0.3 to 0.6 g
of ketamine by nasal inhalation up to 10 times a day.
He had urinary frequency every 10 minutes and
creatinine was 283 pmol/L (estimated glomerular
filtration rate [eGFR] 25 mL/min/1.73 m?). Flexible
cystoscopy showed cystitis changes; a biopsy of the
urothelium yielded neutrophilic exudates mixed with
fibrin, and fibroblastic stromal reaction. Ultrasound
scan revealed bilateral hydronephrosis and a
thickened bladder wall. Non-contrast computed
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tomography showed thinning of the renal cortex
and bilateral hydronephrosis as well as thickening
of the ureters, all indicative of ureteric inflammation
(Fig 1). Repeat urine cytology, routine culture, and
acid-fast bacillus cultures were all negative.

Video cystometrogram demonstrated typical
features of ketamine cystitis, namely that of a small
and contracted bladder: the bladder capacity was
25 mlL; first desire to void was at 14 mL; detrusor
instability occurred at a Pdet of 22 cmH,O (Fig 2).
Additionally, bilateral grade III vesico-ureteric reflux
was documented (Fig 1). The patient agreed only to
a urethral catheter and refused upper tract urinary
diversion with percutaneous nephrostomies.

He began abstaining from ketamine in 2010
but refused dialysis until 2011 when his creatinine
had reached 1079 umol/L (eGFR 5 mL/min/1.73 m?).
Annual broad-spectrum drug screening of the
patient’s urine samples was negative for ketamine
and its metabolites since then.

A repeat video cystometrogram in 2013, 3 years
after complete abstinence from ketamine, showed
improvements from his first video cystometrogram
in 2010. Bladder capacity had improved to 124 mlL;
first desire to void improved to 51 mL. Detrusor
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FIG I. A 37-year-old man with ketamine-associated end-stage renal failure. Non-contrast computed tomography film of the patient showing (a)
bilateral hydronephrosis and hydroureters with thinning of the renal cortices and (b) bilateral thickening of the ureteric walls, more severe at the left
ureter (white arrows). (c) Spot film from a video cystometrogram showing bilateral vesico-ureteric reflux with dilated ureters and a dilated left renal

pelvis
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overactivity was noted at 120 mL when the Pdet was
30 cmH, 0. Only a left grade I vesico-ureteric reflux
was observed.

In 2019, another video cystometrogram
showed improvement in the first desire to void to
75 mL, no detrusor overactivity, and smooth
bladder contour with no vesico-ureteric reflux
(Fig 2). Bladder functional capacity was 200 mL.
It was therefore deemed worthwhile for him to
undergo renal transplantation without augmentation
cystoplasty.

The patient received a cadaveric renal graft
from a 14-year-old donor. The operation was
uneventful and he was no longer dialysis-dependent.
At 8 weeks after transplantation, his creatinine level
was 124 pmol/L (eGFR 63 mL/min/1.73 m?), and
urine output about 2000 mL per day. At 12 weeks
after the transplantation, his creatinine level was
122 pmol/L (eGFR 65 mL/min/1.73 m?), and urine
output remained stable at about 2000 mL per day.
Daytime frequency ranged from once every 1
to 3 hours, with 100 to 300 mL of urine per void.
At 22 weeks after transplantation his creatinine
level was 117 pmol/L (eGFR 68 mL/min/1.73 m?).
Ultrasonography excluded graft kidney
hydronephrosis and hydroureter.

@

Discussion

This is the first reported case of ketamine-associated
nephropathy successfully treated with renal
transplantation.

Ketamine cystitis was first reported in Hong
Kong by Chu et al' in 2007. Since then, numerous
publications regarding its management have
emerged. Abstinence remains the cornerstone
of treatment as it results not only in improved
cystitis symptoms, but also bladder capacity and
compliance.>®* Early upper tract protection is
paramount in patients with ketamine cystitis. Up to
16.8% of chronic ketamine abusers have unilateral or
bilateral hydronephrosis owing to ureteric strictures
or vesico-ureteric reflux.* Strategies to protect the
upper tract include percutaneous nephrostomy
or long-term urethral catheterisation to keep the
bladder decompressed.® Internal ureteric stents
may aggravate cystitis symptoms and hence may
not be tolerated.® In our case, the patient refused
percutaneous nephrostomies for wupper tract
protection, and missed the window of opportunity
to preserve his renal function before development of
end-stage renal failure and need for dialysis.

There are two important prerequisites for
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FIG 2. Same patient. (a) Cystometrogram tracing of the patient from 2010 showing an extremely non-compliant bladder with
first desire to void at 14 mL, and a bladder capacity of 25 mL. (b) Repeat cystometrogram 10 months before transplantation
(after 9 years of abstinence), showing improvements in compliance
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renal transplantation in ketamine-related end-
stage renal failure. The first is abstinence to ensure
that the graft kidney and ureter are not subject to
ketamine toxicity. Significant improvements in
bladder compliance and capacity may be achieved
only after at least 1 year of abstinence.”®” Since
improvement may take several years to stabilise,
we suggest that consideration for transplantation
should be at least 1 year after stabilisation of bladder
function improvement and proven by serial negative
urine toxicology screening. The second prerequisite
is that bladder compliance and capacity are sufficient
to accommodate the volume of urine produced by
the graft kidney. A well-functioning graft kidney
with a poorly compliant bladder can be damaged by
vesico-ureteric reflux. Serial urodynamic studies to
document improvements in bladder capacity before
considering renal transplantation are mandatory.
Although there is no absolute cut-off value for
satisfactory bladder volume before transplantation,
persistent vesico-ureteric reflux that does not
resolve or downgrade with ketamine abstinence
would be an indication for augmentation cystoplasty
prior to transplantation. This will avoid debilitating
urinary frequency after transplantation or early graft
failure due to vesico-ureteric reflux. In our patient,
bladder compliance and capacity improved steadily
with prolonged abstinence, as documented by serial
cystometrograms. Renal transplantation without
augmentation cystoplasty was therefore an option.
Patients with unsatisfactory bladder compliance
and capacity should be counselled for augmentation
cystoplasty before undergoing transplantation. This
concept can be likened to the use of augmentation
cystoplasty prior to renal transplantation in patients
with high-pressure neurogenic bladder.® Nonetheless
augmentation cystoplasty for patients with ketamine
cystitis is technically challenging owing to the fibrotic
bladder with transmural thickening. Furthermore,
the need for clean intermittent self-catheterisation
afterwards may be cumbersome for this young
patient group, especially if substantial ketamine-
related bladder pain remains.

Frequent follow-up after transplantation to
monitor renal function, functional bladder capacity
in the form of a bladder diary, and ultrasonography to
exclude graft hydronephrosis should be maintained.
A video cystometrogram to exclude vesico-ureteric
reflux is mandatory should graft function deteriorate.

Early and sustained abstinence as well as
advocation for early upper tract urinary diversion
are important factors in the prevention of ketamine-
related nephropathy. Clinicians should maintain
a low threshold of suspicion for ketamine abuse in
young patients who present with recurrent lower
urinary tract symptoms.’ A population-based survey
of lower urinary tract symptoms in Hong Kong
adolescents revealed that of those who reported

# Renal transplant for ketamine-associated nephropathy

lower urinary tract symptoms, 6.6% were substance
abusers.!°

Management of the symptoms of ketamine
cystitisshould adoptastepwiseapproachstartingwith
abstinence and analgesics; failing that, intravesical
instillation of hyaluronic acid, hydrodistension, and
eventually augmentation cystoplasty.?
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