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Introduction  
Renal transplantation is the treatment of 
choice for patients with end stage renal  
disease (ESRD). Marked improvements           
in immunosuppression drugs, surgical       
techniques and long-term graft function 
have made kidney transplantation               
alternative to dialysis.1 Data from the Organ 
Procurement and Transplantation Network 
for transplants show that graft survival       
at 90 days post transplant was 97% or 
higher for deceased donor transplants and 
over 99% for living donor transplants and       
1-year survival rate for deceased donor 
grafts is about 89% and for grafts from         
living donors is approximately 95%.2,3 

Renal transplantation is complex               
procedure that is associated with different 
types of complications, early and late.         
Hyperacute rejection of the renal allograft 
happens in the operation room within hours 
of the transplant, when the graft becomes 
mottled and cyanotic. Acute rejection            
appears within the first 3 months after 
transplantation and affects approximately 
15% of transplanted kidneys.4  
Chronic rejection may occur more than 
years after transplantation and is a major 
cause of allograft loss.5 Urinary tract          
infection (UTI) is the most common type 
bacterial infection in kidney transplant        
procedures that most of them developed         

Background and objective: Renal transplantation for patients with end-stage renal           
disease gives better long-term survival results and a better quality of life in comparison 
with maintenance dialysis. However, some general and urological complications may 
occur following kidney transplantation. One of those complications is ureteral stricture, 
but the harm of renal transplant can be avoided when treated in an accurate and timely 
manner. This study is carried out to determine the incidence of ureteral stricture of renal 
transplantation, and to appropriately diagnose and treat the conditions. 
Methods: A retrospective study extended from July 2011 to February 2021. In this period, 
1840 renal transplant performed by our team in Rizgary teaching and Zheen international 
hospitals, all from living donors. 
Results: Among 1840 kidney transplant surgery, 17 patients were only admitted as                
ureteral stricture post-transplant operation (0.92%) that diagnosed by high serum 
creatinine in association with hydroureteronephrosis. Hydronephrosis subsided and renal 
function tests nearly normalized after drainage of transplanted kidney with percutaneous 
nephrostomy tube. Anastomosis site stricture was observed in 16 patients (94.1%),          
they were treated by ureteral re-implantation. DJ-stenting and upper ureteric stricture was 
observed in only one patient (5.9%) that treated through pyeloplasty technique. 
Conclusion: Surgical treatment is the best choice of patients with ureteral stricture, post 
renal transplantation. For low grade stricture, endoscopic treatment may be offered          
although the rate of success is not high. 
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at least one infection but only 6.2% having 
recurrent infections.6 Urinary fistulas also is 
common and predominantly occur during 
the first postoperative month in 2–9% of 
cases.7 
Aside from UTI, ureteric stricture is one         
of the common complications that may         
occur in renal transplanted patients. The 
presence of ureteric stricture is responsible 
for morbidity but has only a limited impact 
on graft survival when it is treated rapidly.8 
The time of onset of the stricture depends 
on its etiology. Stenosis either occur            
early within one to three months after       
transplantation  and the causes are mainly 
surgical technique and ischemic stricture, 
or after several years which often related  
to graft rejection phenomena or chronic  
infection.7 Ureteric stricture is generally          
diagnosed by demonstrating pelvicalyceal 
dilatation in a context of impaired graft 
function. The first step of management  
consists of urinary diversion by a Double-J 
stent or nephrostomy tube.9 Retrograde 
uretero-pyelography allows assessment of 
the stricture but often ureteric orifice is        
often difficult to catheterize in this setting. 
Anterograde uretero-pyelography may be 
much easier to perform via a nephrostomy 
to evaluate the site and length of the           
ureteric stricture precisely. Nephrostomy is 
able to preserve graft function in 90–100% 
of cases and allows recovery of graft         
function until etiological treatment can              
be subsequently performed under good 
conditions.10 Endoscopic treatment is        
theoretically simpler to perform and            
associated with lower morbidity. Simple 
Double-J stenting has been reported to 
have a 56% success rate. However,            
balloon dilatation is associated with                   
a 3-year success rate of 51%.11  

Endoscopic incisions have been proposed 
to improve the success rate. They are          
performed either by holmium laser            
endoureterotomy, Acucise balloon cutting 
device or electrocautery with the ‘‘T’’ loop 
of a resectoscope with the success rate         
of 79%, 78% and 55% respectively.9                  

A new ureterovesical anastomosis can be  

Methods 
Study design 
This study was designed to investigate          
retrospectively the renal transplantation        
in Kurdistan/Erbil during July 2011             
and February 2021 in Rizgary Teaching            
Hospital and Zheen international hospital        
in Erbil. Among 1840 kidney transplant  
surgery,17 patients were diagnosed as 
ureteral stricture post-transplant operation. 
Kidneys used for transplant surgery in the 
current study were all taken from living      

performed when the remaining ureter is 
sufficiently long and well vascularized          
and when the bladder can be                         
easily mobilized.12,13 Otherwise the native                
ureter is used for ureteroureterostomy                         
or pyeloureterostomy.14, 15  

The immediate postoperative results of  
endoscopic procedures appear to be very 
good, but the longer terms results are      
considerably less favorable for both early 
stricture (48%) and late stricture (33%).11 

Recently, different series reported the use 
of robotic-assisted laparoscopic surgery 
instead of open surgery.16 In particular, frail 
patients or after treatment failure, can be 
treated by a Double-J stent that must        
be changed regularly.17 The use of a self-
expanding, silicone-covered, metallic         
ureteric stent has also been described as 
an alternative to complex surgery in aim to 
get a chronic dilatation of the stricture and 
stabilize the fibrotic tissue.18 
However, this kind of research studying  
the postoperative complications of renal 
transplantation has been carried out in 
other sites of the world but renal                  
transplantation surgery is relatively new          
in our region. Also, surgical technique         
improvement and decreased ischemia time 
has a great influence on incidence of         
ureteric stricture. Based on above reasons, 
this study is aimed to re-evaluate the           
ureteric stricture post renal transplant 
through its incidence, risk factors,                 
indicating a best way of management          
and to compare our results with other 
transplant centers.  
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donors and then followed with at least six  
months follow-up. Most of the conditions 
diagnosed during the first 3 months                   
of transplantation and Percutaneous 
nephrostomy tube placement performed 
for all the patients for drainage of               
transplanted kidney and within two          
weeks antegrade pyelography was also 
performed for all of them, and treatment 
plan decided accordingly. Techniques for 
ureteral re-implantation for all patients   
were ureteroneocystostomy, extravesical 
approach using Lich-Gregoir method over 
DJ-stent placement. 
Data collection 
The data collection method was based on 
the patient’s identification code and case 
sheets covering patient age, gender,    
number of transplantations, and duration 
of stricture.  
All patients were subjected to a full         
medical history, clinical, laboratory and 
radiological examinations. Laboratory   
tests were included, blood group, blood 
sugar, viral screening, blood urea,            
serum creatinine, and bleeding time.               
Measurement of serum creatinine was 
performed by pre and post-placement        
of percutaneous nephrostomy. After           
decompressing the hydronephrosis by 
percutaneous nephrostomy,  the                 
antegrade nephrostogram was performed 
to detect the exact site and severity of 
stricture. 

Inclusion criteria and Exclusion criteria  
Patients with the following criteria were 
taken under consideration: hydronephrosis 
on ultrasonography, high serum creatinine, 
ureteral stricture confirmed by antegrade 
nephrostogram. Patients with the following 
criteria were not considered and excluded 
from the study: hydronephrosis not related 
to ureteral stricture, high serum creatinine 
related to the kidney as acute tubular               
necrosis (ATN), Urine leakage (Fistula),                
Lymphocele. 
Data analysis 
Data were descriptively analyzed using 
the Statistical Package for Social              
Sciences (SPSS, version 21.0).                
Significant differences were calculated by 
Paired T-test and defined as P <0.05.  

388 

A total of 17 patients were enrolled in      
this study. The results showed that       
the minimum age was 16 years old, the 
maximum age was 57 years old with          
a mean age of 42 years old. Two patients 
were between 16-25 years, one from        
26-35, larger group ranged between          
36-45 which were 7 patients, second 
most common age group were from 46-55 
and 5 patients were present in this group 
and finally two patient presents in 56-65 
years. Among them 12 patient’s gender 
(70.6%) were male and 5 (29.4%) females 
(Table 1).  

Results 

Table1 Age and gender distribution 
  No. (%) 
Age (years)     
16-25 2 (11.8) 
26-35 1 (5.9) 
36-45 7 (41.2) 
46-55 5 (29.4) 
56-65 2 (11.8) 

Gender     
Male 12 (70.6) 
Female 5 (29.4) 
Total 17 (100.0) 
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The ureteral stricture lead to dilatation of 
renal pelvis and ureter, decrease in urine 
output and increase in renal function tests 
(Normal range: Blood urea 15-40 mg/dl 
and serum creatinine 0.8-1.2 mg/dl) that  
decrease to normal or near to normal          
and dramatic response in relieving of        
hydronephrosis after placement of             
percutaneous nephrostomy, the result of 
measurement of serum creatinine pre 
placement of percutaneous nephrostomy 
was ranges between 1.8 to 4.5 gm/dl       
with mean of 3.43 mg/dl, and serum                  
creatinine post placement of percutaneous 
nephrostomy was ranges between 0.7           
to 1.9 gm/dl with mean of 1.36 mg/dl          
(P = 0.069) (Table 2).  
The result revealed that the ureteric           
stricture of sixteen patients (94.1%)            
diagnosed with distal ureteral stricture 
and only one patient (5.9%) with proximal 
ureter by antegrade nephrostogram 
(Table 3). 
The result of current study demonstrated 

that attempt of antegrade and retrograde 
endoscopic placement of guide wire and 
JJ stent failed in 14 cases (82.3%) and 
succeeds only in three patients (17.7%) 
with distal ureteric stricture but after the 
stent removal stricture re-occur in two of 
them and operation done for them. 
Sixteen patients had the following           
outcomes after the surgical intervention: 
One patient (5.9%) with proximal ureteral 
stricture managed with ureteropyelostomy 
with placement of double J stent.           
Among the remaining 15 patients, 11          
patients (64.7%) managed extravesically 
by ureteroneocystostomy with excision of  
the stenotic segment and reimplantation         
according to Lich-Gregoir procedure 
through double J s tent ,  four                        
patients (23.5%) managed with                        
ureteroureterostomy (two end to end and 
other two end to side anastomosis to the 
native ureter) over double J stent,           
because of long segment of stricture 
(Table 4).   

Table 2 Pre and post percutaneous nephrostomy serum creatinine 
  N Minimum Maximum Mean Std.          

Deviation 
P-value 

Pre- PCN serum creatinine 17 1.8 4.5 3.43 0.77 
0.069 Post- PCN serum creatinine 17 0.7 1.9 1.36 0.40 

Table 3 Frequency and percent of site of ureteric stricture 
Site of stricture Frequency (%) 
Distal ureter 16 (94.1) 
Proximal ureter 1 (5.9) 
Total 17 (100.0) 

Table 4 Types of surgery, percentage rate and frequency of patients  
Types of surgery Frequency (%) 
Ureteroneocystostomy 11 (64.7) 
Ureteroureterostomy 4 (23.5) 
Proximal ureter surgery 1 (5.9) 
Double J-stent placement 1 (5.9) 
Total 17 (100.0) 
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Ureteric stricture is one of the most            
common surgical complications after          
kidney transplantation. It has been              
reported that in large series of cases,        
the incidence of ureteric obstruction             
between 1-9%.19-21 In our centers (Zheen 
International and Rizgary Teaching           
Hospitals in Erbil), incidence of ureteric 
stricture is approximately 1%. There are 
four causes for complications after         
transplantation: donor-related, recipient-
related, medical management, and         
surgical technique.22 These complications 
include urinary leakage, urinary             
obstruction, ureteral necrosis, fistulas,          
infection, malignancies, and calculi.23       

The causes of stricture may be fault      
techniques during the construction of     
ureteroneocystostomy as stent-free           
anastomosis, long ureteric length, tight 
anastomosis tunnel, or destruction of         
the lower polar artery that may cause 
ischemia to the ureter.21 
The current study demonstrated that         
the majority of the patients developed a         
stricture within the first three months after 
kidney transplantation which is parallel to 
other studies results.24-26 However, in one 
of the patients we followed-up ureteric 
stricture occurred 9 years after kidney 
transplantation.  
In this study, 94% of the ureteric strictures 
were localized in the distal third of               
the ureter and the ureterovesical junction 
which are the most common locations of 
obstruction.  The cause of stricture in the 
middle and proximal thirds of the ureter         
is most often a cicatrized stricture that  
occurs when the ureter of the kidney 
transplant is too long.27 
The finding of current study is in line         
with other studies, they demonstrated    
that extravesicular-implantation are          
superior to intravesical technique in          
respect to operative time and                       
frequency  of complications,12,28,29 and it is                 
recommended by European Association of 
Urology 2019 guideline.14 Our rate of < 1% 
for urinary stricture was lower than those 

Discussion 

Ureteral stricture is one of the most         
common complications after kidney    
transplantation. On the basis of our study 
we believe that the management of       
the ureteral stricture must be performed 
by using a surgical method in order                
to preserve organ function. For the                    
treatment of ureteral stricture, we                
recommend the following staged               
procedures: first, obstruction of the renal 
transplant should be promptly diagnosed 
by hydronephrosis on ultrasonography, 
elevated serum creatinine, and antegrade 
pyelography. Also, percutaneous 
nephrostomy is a safe and effective for 
immediate relief of ureteric obstruction. 
We also recommend Ureteral stenting for 
short, low-grade strictures if it is feasible, 
but open reconstruction is recommended 
for high-grade strictures with higher           
success rates. Large-scale studies are 
required in order to identify which              
treatment modality is more favorable.  

Conclusion 

reported previously.19-21 
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