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Abstract 

Background: Kidney transplant is the standard of care for end stage kidney disease and associated with 
immunological, vascular and urological complications. Urological complications remain the most common type 
of surgical complication in the early post-transplant period, inspite of major procedural advances many grafts are 
still being lost due to same.  

Objectives: The purpose of this review was to discuss the different presentations, compare various ureterovesical 
anastomosis techniques and provide a basic overview for the management of post-transplant urological 
complications hence to improve graft and patient survival.  

Methods: This study was a narrative review.  Recent available literature was searched by keywords. The most 
recent information from relevant articles were collected and reviewed. This write up was compiled after the 
review of articles from the last 50 years. 

Results: Majority of these complications could be traced back to the time of retrieval and anastomosis of ureter. 
So, the high degree of suspicion, early detection, accurate diagnosis and timely management of urological 
complications occurring after kidney transplant were the key tasks of transplant team managing the patients. A 
delay in diagnosis or management of these complications could lead to morbidity to the recipient even graft loss 
and or mortality.  

Conclusion: To minimize the early complications of post kidney transplantation high degree of suspicion and 
prompt intervention is needed for graft and patient survival. 
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Introduction 

Kidney transplantation remains the best renal 
replacement option for most patients of end stage 
kidney diseases.1 Despite of refinements in 
surgical technique it is not devoid of 
complications. Urological complications have 
been seen since the earlier days of Renal 
Transplantation and causing significant morbidity 
and even mortality. In the early days the reported 
incidence of urological complications in between 
10% and 25% with an associated mortality 20-
30%.2-5 The incidence has decreased significantly 
over the past 40 years with advancement of 
surgical procedures and improvement of suture 
materials and current reports it declines to 2.8% 
and 15.5%.6,7 A review of literature indicates that 
there are many different techniques for 
ureteroneocystostomy, in addition, some centres 
use DJ ureteral stent routinely while others use 
selectively and some other do not use at all.  

 

 

Still number of renal allografts are lost due to 
urological complications especially in early post-
transplant period (within 90 days).8 

The purpose of this review was to discuss different 
presentations and provide an evidence-based 
management plan for recipients who present with 
such complications in early post-transplant period.  

Operative Procedure: A detailed operative 
description for kidney transplant was not the 
purpose of this review. However, a basic 
understanding of the procedure and the regional 
anatomy is necessary for better understand the 
possible complications.  

The surgical technique for kidney transplant has 
changed very little from the original pelvic operation 
described in 1951 by Kuss et all.9 The most common 
operation in now a days extra peritoneal right iliac 
fossa because it allows early access of future graft 
biopsy and on the right side the more superficial 
location of the iliac vein. However, the left iliac fossa 
may be used when there is previous history of 
transplant or significant arterial disease on the right 
side or recipient is the candidate for future pancreas 
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transplant. Another option is to place the kidney in an 
intra-abdominal position through the midline position 
when a recipient had history of both iliac fossa 
transplant, in paediatric renal transplant or option is 
useful when a pancreas transplant is being performed 
simultaneously. 

With the standard pelvic operation the dissection is 
extra peritoneal, the renal vein is anastomoses with 
external iliac vein in end to side and the renal artery 
is anastomosed with external iliac early in end to 
side fashion or with internal iliac artery in end to 
end fashion. To minimize the risk of lymphocele 
formation only a modest length of artery is dissected 
free and the lymphatics overlying the artery are 
cauterized or ligated.  

Urinary continuity can be restored by a number of 
different techniques – The most common technique 
are posterior leadbetter politano or Lich Gregoir 
technique. Regardless the technique used the 
anastomosis must be tension free, water light, well 
vascularized and protected by at least a 1 cm 
submucosal tunnel.  

Outline of early urological complications: The 
incidence of urological complications following 
kidney transplantation as described in early studies 
(i.e. including patients between 1970-1990s) ranged 
between 4.2%% to 14.1% (10-14), while in later 
studies (i.e including patients between 1990-2000) 
it ranged between 3.7-6.0%.15-17 

The reported early urological complications are - 
perurethral catheter related problems like block leads 
to retention, peri catheter leakage, hematuria, peri 
transplant fluid collection, urinary leaks and or 
obstruction urine leaks can result in the formation of 
urinomas. These collections can compress vascular 
structure or urine outflow causing graft 
dysfunction.18,19 In addition, urine leaks are associated 
with increased risk of surgical site infection which can 
lead to perinephric abscess.20,21  

Ultrasonography is the first line imaging modality for 
graft evaluation in immediate post-transplant period, 
especially when suspecting vascular problems, fluid 
collections and or obstruction, it can also give 
additional information on graft function by measuring 
the intrarenal resistivity indices.22-24 Differentiating 
between different types of collection on ultrasound can 
be difficult. A urinoma usually appears as a well-
defined, rapidly enlarging non-echoic fluid collection 
without septations, lymphoceles are hypoechoic to 
anechoic, occasionally with internal septa and debris 
whereas a hematoma usually has a complex and 
echogenic appearance with numerous septation.22-25 
CT scan many assist in the diagnosis by further 

elucidating the ultrasound findings such as the extent 
or exact relationship of the fluid collection to the 
transplant kidney.23 99mTC, MAG-3 radionuclide 
isotope scan is useful to confirm the presence of urine 
leak outside the anatomical space of urinary tract.26  

A cystogram can provide additional information to 
establish the exact site of urine leak. Particularly if 
it is at the ureterovesical junction. Antegrade 
pyelography through nephrostomy tube remains the 
investigation of choice to identify the exact size and 
extent of urine leak and also the site of obstruction. 
Ultrasound and or CT guided needle aspiration 
followed by biochemical and bacteriological 
analysis is essential in diagnosing the exact etiology 
of fluid collections.18 A fluid creatinine above the 
serum level indicates a urine leak as opposed to a 
lymphocele which has levels similar to that of 
serum. Gram stain and Cultures are important to 
find out any infection.20 

Presentation and management of urological 
complications (early): 

1. Per urethral catheter related: Immediate post-
operative period catheter drainage may blocked 
by hardens of jelly, small blood clot which can 
be managed by simple milking of catheter or 
flush by water, may need change of catheter. 
For some reason catheter may placed beneath 
the high and get compressed or kinked, so take 
it above the high and fixed it at the thigh. 
Sometimes peri catheter leakage is seen, that is 
probably due to trigonal irritation of catheter 
balloon, so fix the catheter above the thigh and 
antimuscarinic may help.  

2. Hematuria: Mild hematuria is not uncommon. 
It is usually observed in the first 12-24 hours 
after transplant which resolves spontaneously 
in most cases. More extensive bleeding may 
results in retained blood clots and urinary tract 
obstruction, which may be the cause of sudden 
caseation of urine output. Continuous bladder 
irrigation will usually restore output if not 
cystoscopic evacuation of clot may be 
necessary.  

3. Urine leaks: Urine leaks usually present in 
immediate or early post-operative period (3 
month).27 Presentation includes pain and 
swelling in the transplant area, rising 
creatinine. Oliguria, and or signs of systemic 
infection.28 In the immediate post-transplant 
period urine leaks can manifest via the drains 
or through the wound leading to delayed 
healing and increased risk of infection.29 In 
addition, leaking urine can translocate in the 
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retroperitoneal space, pelvis and occasionally 
in the presacral and scrotal region.30 The 
leaking of infected urine could lead to 
perinephric infections and abscess. Most 
urological complications can be traced back to 
technical errors during retrieval, bench 
dissection or implantation.29 The majority of 
leaks occur at the distal portion of the ureter 
most commonly at the site of 
ureteroneocystostomy.27 Distal ureteral 
ischemia and necrosis secondary to 
compromised blood supply is thought to be the 
main factor for early ureteral complications in 
most patients in the absence of technical 
difficulties during transplant operation.31 In 
contrast to native ureters which derive their 
blood supply via both renal arteries and pelvic 
collateral, the transplanted ureter depends 
solely on branches of renal artery that passes in 
peri ureteric tissue. It may be believe that gentle 
handling of the ureter and peri ureteric tissue 
and keeping the length of the ureter as short as 
possible without tension is of key importance.  

The ureterovesical anastomosis associated with 
lowest rate of complications is a subject of 
debate. In a recent meta-analysis which 
included two randomized control studies and 
24 observational studies, the Lich-Gregior 
technique was found to significantly reduce the 
incidence of ureteral leaks which compared to 
the leadbetter politano and Taguchi 
techniques.32 Currently many centers adopted 
the routine use of ureteric stent during kidney 
transplant. A meta-analysis which included 
seven randomized controlled studies confirmed 
that prophylactic JJ stenting is well tolerated 
and reduces major urological complications.33 
Despite some opposition due to the higher 
incidence of urinary tract infection, current 
evidence recommends the routine use of 
prophylactic JJ stenting.  

Management of urine leaks either conservative or 
reconstructive depending on the site, cause and 
extent of the leak. Transplant surgeons should 
keep in mind that the treatment strategies are not 
based on robust scientific evidence and may very 
between centres. The current best available 
evidence is based on retrospective studies, a 
conservative approach usually involves insertion 
of percutaneous nephrostomy followed by 
antegrade stenting together with a foley catheter 
replacement. Retrograde JJ stenting of transplant 
ureter is technically demanding and often 
impossible due to atypical position of neoureteric 
orifice. This procedure diverts the urine flow 

away from the leaking site and fully 
decompresses the colleting system in order to 
allow for healing to take place. Foley catheter is 
removed once the leak has resolved and many 
centres report stent deployment for a period of 6-
12 weeks.34,35 

Surgical exploration is required if the urine leak 
fails to resolve following maximal 
decompression. During the surgical procedure, 
the necrotic ureter should be resected 
proximally until healthy tissue is found, 
followed by reimplantation. If the remaining 
viable ureter is short an ipsilateral uretero-
ureterostomy, pyeloureterostomy, pyelo-
vesicostomy, psoashitch, boariflap, or 
fashioning an ileal ureter are alternative 
techniques that could be done for tension free 
anastomosis.36 Traditionally, urine leaks have 
been corrected by open surgical reconstruction, 
over the last two decades advances in 
interventional radiology have allowed several 
patients to be managed by percutaneously. This 
conservative approach has been shown to be 
successful in a number of retrospective studies, 
with a success rate varying between 30% and 
87%.15,17,37-41 We believe that outcome largely 
depends on the etiology, site and extent of urine 
leak and early intervention is the key to prevent 
graft loss and even morbidity and mortality. 
Surgical reconstruction is usually successful in 
the majority of cases.15,17 Moreover, some 
patients required more than one surgical 
procedure for complete resolution.  

4. Obstruction: Early obstruction may be due to 
edema, blood clots, hematoma, peri transplant 
fluid collection and kinking. Presentation is 
usually with elevated serum creatinine level, 
which must be differentiated from other surgical 
and non-surgical causes of early graft 
dysfunction. Ultrasounogram and furosemide 
renogram is useful tool for diagnosis. Antegrade 
study is the most specific test to see the level of 
obstruction and percutaneous nephrostomy is 
obliviously helpful for decompression and or 
internal/external JJ stenting may help. If such 
approach is not successful the surgical 
intervention is indicated.42  

Limitations 

This narrative update aimed to provide a gross 
overview of the early urological complications after 
live related kidney transplantation. Here, it was 
performed extensive literature search but the selected 
articles have not been subjected to quality evaluation.  



Complications after renal transplantation                                                                                                                         Hossain TMS et al  

71 Bangladesh Med Res Counc Bull 2020; 46:68-72 

Conclusion 

Among the early post kidney transplant urological 
complications urine leaks remain the most common 
and challenging. High degree of suspicion for 
diagnosis and early management is the key to 
prevent significant morbidity and graft loss and 
even occasional mortality. Preservation of peri 
ureteric tissue during donor kidney retrieval, Lich-
Gregoir uretero-neocystostomy technique, routine 
prophylactic ureteral stenting has been associated 
with lower incidence of such complications.  
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