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Abstract

Introduction: Ureteral obstruction following renal transplantation is a complication that occurs in approximately
10% of patients. It is suspected in patients with declining graft function and evidence of hydronephrosis on imaging.
Percutaneous nephrostomy is the current gold standard for relieving obstruction in the renal allograft, but little data
exists describing means of identifying and addressing the source of obstruction prior to urinary diversion in the early
postoperative setting.

Case Presentation: Herein we report the case of a 56-year old Hispanic male with end-stage renal disease,
type 2 diabetes mellitus, and coronary artery disease on dual anti-platelet therapy for drug-eluting coronary stent.
Following renal transplantation, urine output, which was excellent, dropped precipitously after removal of the foley
catheter. Obstruction was suspected with hydronephrosis seen on imaging. Cystoscopy was performed in lieu of
immediate percutaneous nephrostomy and visualized an appropriately placed ureteral stent with significant clot
burden. The clot was removed from the ureteral orifice and allograft function recovered.

Conclusion: Cystoscopy is a minimally invasive technique that is minimally employed in the workup of obstructive
hydronephrosis in the early postoperative setting. In patients with risk factors for bleeding such as the patient above,

early cystoscopy may circumvent the need for urinary diversion.

Obstruction;

Keywords:
Cystoscopy

Kidney transplantation; Bleeding;

Introduction

Renal transplantation is an established method for improving
both quality of life and patient survival for those with end stage renal
disease [1]. Early allograft function may be compromised by several
factors including vascular thrombosis, rejection, infection, as well as
obstruction. Ureteral obstruction complicates approximately 10%
of renal transplants [2], most often related to ischemic strictures
at the ureteroneocystostomy [3]. Early post-operative obstruction,
usually diagnosed after worsening allograft function and concordant
hydronephrosis seen on imaging, is most commonly treated with
percutaneous nephrostomy. In the context of ureteral stent placement,
limited literature exists regarding methods for identifying the source of
obstructive uropathy early in the post-transplantation setting. Here we
describe our experience with a renal transplant patient with declining
graft function and evidence of hydronephrosis despite an appropriately
positioned ureteral stent.

Case Report

A 56-year-old Hispanic male with end-stage renal disease,
secondary to type 2 diabetes mellitus and hypertension, presented
after 2 active years on the kidney transplant waiting-list for a deceased
donor renal transplantation. Pertinent recipient history includes
severe aortoiliac calcification bilaterally and coronary artery disease
with recent drug-eluting stent placement on dual anti-platelet therapy
including aspirin and clopidigrel. The recipient had zero PRA with the
donor and recipient both being blood type B. The patient received a five
Human Leukocyte Antigen (HLA) antigen mismatch 35-year-old right
kidney from a female donation after brain death donor with a history
significant only for substance abuse and BMI of 51 kg/m?* Donor initial
and terminal creatinine was 1.18 mg/dL and 1.13 mg/dL, respectively.
The donor had two renal arteries without plaque separated by 1.5 cm

on a carrel patch and one right renal vein. The right renal vein was
elongated by TA stapler using a vena cava extension. The carrel patch
was minimized by excising the distance between renal arteries with the
two ends brought together using a running 6-0 prolene suture to limit
the extent of diseased vessel arteriotomy. A recipient midline incision
was used given the extent of circumferential bilateral iliac calcification
and the left proximal external iliac was deemed the softest area to clamp
upon dissection of the vessels. The kidney was reperfused with 6.5
hours of cold ischemic time. The ureteroneocystostomy was performed
using the Lich-Gregoir technique over a 6 french 12 cm stent without
incident, however the bladder was of relatively small capacity. An
abdominal drain was placed close to the bladder in the pelvis. There
was minimal urine output initially after reperfusion however output
increased dramatically within the first 24 hours with over 2,800 ml of
blood tinged urine produced. Of note, the patient remained on dual
anti-platelet therapy given his drug-eluting stents. Post-operative
duplex demonstrated no hydronephrosis and patent artery and vein
with arterial resistive index of 0.7 with the creatinine down trending
from 6.1 mg/dL to 4.5 mg/dL over the first 48 hours. The foley catheter
was removed on the third post-operative day per protocol with variable
urine output recorded given his visual impairment and difficulty
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capturing all the output. The following day, creatinine increased to 6.1
mg/dL prompting repeat duplex ultrasonography which demonstrated
a normal bladder and new mild to moderate hydronephrosis with
resistive indices of 1.0 throughout the kidney, documenting patency
of the renal artery and vein. Non-contrast computed tomography
was performed demonstrating mild to moderate hydronephrosis and
a large organized hematoma within the bladder with ureteral stent
in appropriate position. A 20-french foley catheter was placed as a
urethral stricture would not allow larger bore foley. Bladder irrigation
was performed immediately until clear drainage after a significant
amount of blood clots were evacuated; however, only 30 cc of urine
was produced over next 12 hours with further rise of creatinine to 7.0
mg/dL Repeat duplex ultrasonography was performed after irrigation
of the bladder with no significant change in hydronephrosis or
resistance. The urology service was consulted for cystoscopy and clot
evacuation as placing early percutaneous nephrostomy in a fresh renal
transplant on dual antiplatelet therapy was thought to be high risk.
Upon cystoscopy the large clot seen on CT scan had been drained with
the bladder irrigation prior, but the ureteral orifice and stent remained
obstructed by adherent clot (Figure 1). The ureteral orifice was cleared
of clot by grasper and manipulation of the stent with immediate return
of urine (Figure 2). Post procedure abdominal drain fluid was sent for
fluid creatinine to evaluate for urine leak which was 5.8 mg/dL with
concordant serum creatinine of 6.1 mg/dL. The urine output over the
next 24 hours was over 4 L and creatinine improved subsequently to 4.9
mg/dL prior to discharge on post-operative day 7.

Discussion

Ureteral complications leading to obstructive uropathy following
renal transplant increase the risk for graft failure [4]. Percutaneous
nephrostomy is the gold standard to relieve obstruction, rapidly
diverting urine externally. Studies have shown that this intervention
improves graft survival, allowing for delayed relief of downstream
obstruction [5]; however, percutaneous nephrostomy is not without
complication. While effective in relieving obstruction, percutaneous
nephrostomy has risks including dislodgment, bleeding and bowel
injury [6,7]. This patient was on dual anti-platelet therapy following
his drug-eluting cardiac stents, causing a high degree of concern
for bleeding with percutaneous nephrostomy. There was additional
concern however with cystoscopy as the necessary bladder filling

Figure 1: Ureteroneocystostomy with ureteral orifice and stent occluded with
blood clot.

Figure 2: Ureteroneocystostomy with ureteral orifice and stent cleared of clot
with stream of urine post intervention.

could put higher tension on the fresh ureteroneocystostomy. Currently,
cystoscopy is occasionally employed as a diagnostic modality in the
workup of obstructive hydronephrosis in renal transplantation but
usually only after the patient has been diverted with percutaneous
nephrostomy. Here, we propose that in carefully selected patients, early
cystoscopy may both address obstruction and obviate the need for
nephrostomy tube placement.

We strongly suspected that a distal obstruction remained post
bladder irrigation and despite appropriate positioning of the stent on
imaging. Given that our patient had significant risk factors for bleeding
including receiving aspirin and clopidogrel, we felt it reasonable to
pursue evaluation of the bladder, ureteral orifice, and stent as the cause
of obstruction prior to urinary diversion with nephrostomy. Cystoscopy
revealed clot burden blocking both the ureteral stent and the transplant
ureteral orifice.

Cystoscopy has long been used in the evaluation of the urethra
and bladder; however, it has thus far had a limited role in the work-
up of renal transplant graft dysfunction. Although, cystoscopy does
have its own set of risks including ascending infection, secondary to
the introduction of bacteria from the urinary tract, as well as bleeding,
it remains considerably non-invasive compared to percutaneous
nephrostomy. The risk of urinary tract infection after cystoscopy
is approximately 5% and likely would be treated by the required
prophylactic antibiotics after transplant (Table 1) [8]. Additionally, as
cystoscopy in this situation is not for cancer surveillance and does not
employ biopsy, the risk of bleeding is low compared to percutaneous
nephrostomy. The results of cystoscopic intervention in our patient
suggests that cystoscopy may be a better first line therapy to diagnose
and relieve specific obstructions in certain high risk renal transplant
populations.

While the distinct improvement in graft function after cystoscopy
in our patient appears to strongly correlate to the intervention, it is not
known if clot formation over the ureteral stent and orifice occurs in
other patients without clinical significance. Additionally, it is unclear
if removal of the clot by cystoscopy was necessary to improve graft
function or if intrinsic thrombolytic enzymes such as urokinase would
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Hemoglobin

Post-
Transplant 1 2 3 4 5 6 7 8
Day

10.1 8.4 8.1 8.2 7.7 6.9 8.9’ 8.8

g/dL

Creatinine

mg/dL 6.1

5.3 4.5 6.1 6.3 7 6.1" 4.9

Table 1: Post-Transplant lab trend. "Transfused; “Post-cystoscopy.

have eventually caused clot resolution. It is known that the ureter
produces both urokinase and tissue-type plasminogen activator, which
both function to dissolve blood clot [9-11]; however, allowing the
clot to dissolve by natural means might have contributed to delayed
graft function in an already debilitated recipient. Given the minimally
invasive nature of cystoscopy, we believe its consideration is warranted
in patients with risk factors for clot formation who develop acute post-
renal transplant obstruction with graft dysfunction.
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