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Summary 

 
In our study we present a technique of ureteroenteroanastomosis in cases of 

irreducible diseases of urinary bladder .      
Key words: dogs, ureteroenteroanastomosis, urinary  bladder. 

 
The elaboration of a safe supravesical urinary deviation technique following 

the removal of the urinary bladder or as an optional therapeutic procedure in the 
management of urinary disorders has long captured the imagination of veterinary 
surgeons. 

Permanent urine deviation may be necessary in patients suffering from 
urinary bladder malignancy, before total cystectomy or as a palliative measure in 
massive, surgically non-removable tumors. 

Surgical management is also recommended in animals with retracted 
urinary bladder due to tuberculosis, irradiations or cystitis, when other more 
conservative measures have failed. Patients suffering from urinary fistula or 
neurologic dysfunction of the bladder may also benefit from this procedure (Martyn. 
A. et al., 1984).   
 

Materials and methods 
 

The ureteroenterostomy procedure was applied to three dogs suffering 
from incurable diseases of the urinary bladder. 

Common preoperative preparations, anesthesia, instruments and suture 
materials have been used. 

 
Surgical technique 
The first surgical step is median celiotomy for gaining access to the urinary 

tract. For better visualization of the ureters and urinary bladder, the wound margins 
are bee pulled aside and the intestines are been pushed cranially using a sterile 
wrap. The bladder was identified; each urether was isolated starting with its distal 
end and legated as close to the bladder as possible using non-absorbable material. 
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It is then obliquely, or in a spatula shape, cut, facilitating its dilation and future 
ureteroenterostomy. 

When urinary bladder neoplasm is present, a piece of each ureter is 
sampled, for histopathologic evaluation. 

Three or four Vicryl 4-0 sutures are placed on the recently cut ureter and a 
proper size catheter is pushed forward. 

The rectum is identified, a small portion isolated and exteriorized, and the 
intestinal content gently milked away from the lumen of the elected intestinal 
segment. The lumen is occluded at both ends using noncrushing intestinal forceps. 
A full-thickness, 2-3 cm stab incision into the intestinal lumen on the antimesenteric 
border, is then made, taking care for the ureter not no be too relaxed or too tensed 
after the anastomosis. The cranial edge of this incision is laterally prolonged 
resulting in a ‘T’ shape incision of the serosa and muscularis mucosae. These flaps 
are isolated from the mucous membrane, so that the mucosal incision is compatible 
in size with the oblique end of the ureter. The free end of the catheter is pushed 
into the intestine and exteriorized through the anus, while the end of the ureter is 
gently put in contact with the intestine. It is then sutured to the intestinal mucous 
membrane using four 4-0 Vicryl sutures, and secured with additional sutures if 
needed. 

The margins of the serosal and muscularis mucosae incision are sutured 
over the ureter, using the same suture material, taking care not to occlude its 
lumen. This will serve as a valve and will have a protection purpose.  

The enterostomy of the other ureter is mainly the same, the only difference 
being the fact that it is sutured more anterior or posterior to the first one. 

When needed total cystectomy is performed before or after the 
ureteroenterostomy. 

The abdominal wall is sutured in a routinely manner and the catheter is 
sutured to the anus. 

After the surgery all the patients received specific post-operative care and 
the catheters were removed 48 hours later. Blood was sampled at specific intervals 
for the chemistry panel and one of the animals was humanly euthanized 14 days 
later. Five millimeters intestine pieces were sampled for histopathologic evaluation 
as well as ureter and kidney. All these samples were fixed in Stienne 48, dipped in 
paraffin, cut in 6 milimicrons slices and coloured using the Mass trichrom stain, the 
Goldner type. 

 
Results and discussions 

 
Post operative evolution was considered normal for an opened abdomen 

surgery. A marked increase in water consumption was notice in the first week after 
the surgery. 
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Watery fecal maters were observed in the first 8 to 12 days, gradually 
changing their consistency semi-liquid .Frequency of defecation also increased at 
the same time. 

The chemistry panel revealed a marked increase in bun (75-212,7 mg/dl ) 
during the first three days, gradually decreasing to normal values (20-50 mg/dl) in 
the next two weeks. The explanation of this increase, lies in the intestinal 
absorbtion of urine components and in the partial occlusion of the urine flow at the 
anastomosis site.  

Blood creatinine and total proteins also increased in the first three to four 
days, gradually decreasing to normal values, while hemoglobin values showed no 
significant modification. 

Histopathological evaluation shows the stage of the reparatory process as 
well as the iritative action of the urine on the intestinal mucous membrane and its 
response to this insult. 

No modifications were noted on the ureter that was sutured to the intestinal 
mucous membrane, it appeared to have a normal structure throughout its entire 
lenght. 

The suture material was not absorbed but it was recognized as a foreign 
structure by the organism that tried to isolate it by building some sort of a fibrous 
capsule around it.  

The intestinal mucous membrane showed different stages of both lesions 
and reparatory processes that seemed to be in close connection with the distance 
from the ureter opening in the intestin. Profound necrosis was notice on the 
mucous membrane near the opening, but it did not affect the other layers of the 
intestinal wall. 

A short distance away, necrosis was superficial and an abundant layer of 
detritus was found in the intestinal lumen. The rest of the mucous membrane 
showed important alterations, with the disappearance of the Lieberkune gland and 
the appearance of neoformation vessels, abundant cellular infiltrate and discrete 
collagen proliferation. 

This proves that important changes took place, but this was overcome by 
the body and reparatory processes were started, although they were in an early 
stage at the moment of examination.  

A little further reparatory processes are more advanced, with the presence 
of plenty neoformation vessels, better represented collagen and a discontinuous, 
but with tendency to stratification epithelium on the mucous membrane surface. 

A large number of leukocytes were noticed in the blood vessels lumen. In 
the next area the epithelium showed no more discontinuities and appeared to be 
formed of three to four layers of cells. Deeper in the mucous membrane structure, 
the numerous vessels lumen appeared filed with red blood cells, but leukocytes 
seemed to be in fewer numbers then in the previous described area. The chorions 
cellular infiltrate seemed to be less abundant and the collagen quantity slightly 
increased. These aspects state the irritative effect of urine on the intestine, but also 
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prove that the body can overcome all this, the reparatory processes being more 
and more advanced as we go further from the enterostomy site. The epithelium 
formed on the surface of the intestinal mucous membrane appears to be stronger, 
formed of more layers of cells, and their numbers gradually increasing. 

Deeper in the mucous membrane, a young connective tissue in full process 
of proliferation was noticed. The next area consisted of thick epithelium, formed of 
many cell layers, resembling that of the ureter, but thicker and less consolidated. 

The rest is occupied by proliferating connective tissue, aspect proved by 
the large number of fibroblasts surrounded by thin collagen fibrils. 

In more distal areas, the aspect is close to the normal one,the Lieberkhun 
glands are present in large numbers and massive denudation or metaplazic 
processes. As a response to the iritative action if the urine the mucus secreting 
glands appear to have increased their activity.  

No signs of infection were noticed on kidney histopathologic examination, 
neither in the medulla nor in the cortical area, proving that the intestinal flora did not 
reach the kidney.  The main factor may have been the urine composition and its 
continuous flowing from the kidney to the intestine. 

Our study shows that the continuous flow of urine into the intestine has 
noxious effects with some brutal necrotizing effects on the intestinal mucous 
membrane, but spares the other structures of the intestinal wall. There are several 
stages of the reparatory process that will finally end with the replacement of the 
mucous membrane with a totally different structured one. The newly formed 
structure highly resembles the ureteral mucous membrane, urinary epithelium 
sitting on a connective tissue layer that will gradually transform into the chorion of 
the ureters mucous membrane. 

This spectacular metaplasia of the intestinal mucous membrane into 
urinary mucous membrane, underlines the high adaptability of epithelial tissues 
under so diverse conditions 
 

Conclusions 
 

Surgical procedures on the ureter, intestine and urinary bladder are rarely 
performed in common practice and require some specific surgical steps to be 
carefully followed: 

1. Since the ureterenterostomy procedure does not require special 
instruments, it can be performed in any clinic if surgical steps are carefully followed. 

2. In order to avoid abdominal contamination during surgery, the patient must 
receive oral antibiotics several days prior to the surgery. Diet and enemas are also 
useful. 

3. Our results show that this technique poses no serious risks for the patient, 
being well tolerated. Postoperative care is that as for any other abdominal surgery. 
All this proves that urinary surgery can achieve good results in common practice. 
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4. Postoperative care consists of parenteral and oral antibiotics for 5-7 days 
and 5% glucose solution perfusions in the first few days following the surgery. 

5. Our study shows that the continuous flow of urine into the intestine has 
noxious effects with some brutal necrotizing effects on the intestinal mucous 
membrane, but spares the other structures of the intestinal wall. There are several 
stages of the reparatory process that will finally end with the replacement of the 
mucous membrane with a totally different structured one, resembling the ureteral 
mucous membrane. This spectacular metaplasia of the intestinal mucous 
membrane into urinary mucous membrane, underlines the high adaptability of 
epithelial tissues under so diverse conditions. 

 6. The kidney histopathology study showed no trace of infection, proving 
that the intestinal flora could not enter the ureteral lumen and thus leaving the 
kidney intact. Urine is considered to be the main obstacle to ascendant kidney 
infection, because of its composition, PH, and continuous flow from the pelvis of 
the kidney to the intestin.  
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