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Summary  
 

Specific urethrotomy and urethrostomy procedures are described, including 
discussion about selection of the appropriate procedure for the urethral problem, patient 
stabilization considerations, general postoperative management, and risk of complications.  
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Urolithiasis (urinary stones) is a common condition responsible for lower 
urinary tract disease in dogs and cats (12). The formation of bladder stones is 
associated with precipitation and crystal formation of a variety of minerals 
(magnesium ammonium phosphate hexahydrate, calcium oxalate, urates, and 
others). Most bladder stones are located in the urinary bladder or urethra and only 
a small percentage are lodged in the kidneys or ureters. Urinary stones can 
damage the lining of the urinary tract causing inflammation (5). This inflammatory 
reaction may predispose the animal to bacterial urinary tract infection – UTI (15). 
Urinary stones may physically block the urine flow causing urinary obstruction that 
requires immediate emergency treatment. Small urinary stones may become 
lodged in the urethra, particularly in male dogs and tom cat, causing an obstruction 
that requires urgent treatment (7, 8, 12, 16, and 18). 

 
Causes and Risk Factors 

 
Several factors are responsible for the formation of urinary stones. The 

understanding of these processes is important for the treatment and prevention of 
urinary stones. In general, conditions that contribute to stone formation include: 

- a high concentration of salts in urine; 
- retention of these salts and crystals for a certain period of time in the 

urinary tract; 
- an optimal pH that favors salt crystallization; 
- a scaffold for crystal formation; 
- a decrease in the body's natural inhibitors of crystal formation. 

The sequence of events that triggers stone formation is not fully 
understood (3, 12). High dietary intake of minerals and protein in association with 
highly concentrated urine may contribute to increasing the saturation of salts in the 
urine (12). Disease conditions such as bacterial infections in the urinary tract can 
also increase urine salt concentration (15). 
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Several drugs may augment the morbidity associated with urolithiasis. 
They include: a) drugs that promote hypercalciuria (acidifiers, calcitriol, 
corticosteroids, furosemide, and those that contain substantial quantities of 
sodium), b) drugs that may decrease the solubility of potentially lithogenic 
substances (urine acidifiers and alkalinizers), c) ascorbic acid which may augment 
hyperoxaluria, d) allopurinol which may augment xanthinuria, and e) drugs and 
their metabolites that may crystallize to form a portion of uroliths (sulfadiazine, 
fluroquinolones, primidone, tetracycline, urographic contrast agents, magnesium 
trisilicate, and phenazopyridine) (13, 14).  

 
Pathophysiology 

 
Patients with complete urinary tract obstruction develop metabolic acidosis, 

hyperkalemia and azotemia resulting in death within 65-70 hours. Complete urinary 
tract obstruction leads to temporary or permanent renal injury, due to an increase in 
intratubular pressure at the level of the nephron. This increased intratubular 
pressure translates into an 80% decrease in glomerular filtration rate (GFR) after 
24 hours. Fortunately, decreased GFR is completely reversible after relief of an 
obstruction that is 24-36 hours in duration. Longer durations of obstruction result in 
some degree of permanent renal dysfunction.  

Release of obstruction is followed by a post-obstructive diuresis. During 
this period, marked diuresis and loss of renal concentrating ability leads to massive 
losses of fluid and electrolytes - sodium and potassium (8).  

 
Diagnosing Urinary Stones 

 
The diagnosis of urinary stones is based on the manifestation of clinical 

signs: the owner observes hematuria (blood in the urine), low back or abdominal 
discomfort, depression, anorexia (loss of appetite), vomiting, difficulties in urination 
(dysuria or stranguria), frequent urination (pollakiuria), and cloudy urine. 

Diagnosis can also be made based on abnormalities such as blood or 
inflammatory cells (hematuria or pyuria) seen on analysis of the urine (urinalysis). 
Other systemic changes may include blood chemistry imbalances or heart rate and 
rhythm abnormalities seen on ECG. Identification of urinary tract infection 
associated with urinary stones requires culture not only of the urine but also of the 
bladder lining and the urolith (bladder stone). A prospective study comparing 
different sampling methods showed that bacteria were cultured in almost 20% of 
bladder mucosal biopsies and uroliths even when urine cultures were negative 
(15).  

Imaging techniques: Several diagnostic imaging modalities can be 
performed to assess morphology and functionality of the urinary tract. X-rays 
(radiography) and ultrasound are the most commonly performed imaging 
techniques. Radiographs can be plain, with positive contrast, negative contrast and 
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double contrasted. Special radiographic techniques are: excretory urography - 
where a contrast agent is injected into the blood stream and is then cleared by the 
kidneys, outlining the kidney, ureters and urinary bladder, renal angiography - 
where contrast agents are injected into the renal artery to assess the blood flow to 
the kidney, and retrograde urethrocystography - where contrast agent is injected 
into the urethra to outline the urethra and urinary bladder (8). 

Prognostic factors for urethral obstruction are related to duration of 
obstruction. Complete obstruction >48 hours may permanently decrease GFR and 
result in renal insufficiency. Prolonged severe bladder distention can cause bladder 
necrosis or may result in detrusor atony due to break down of tight junctions 
between cells (8, 18).  

 
Surgery decision 

 
Pre-surgical management of metabolic derangements is the key to success 

in patients with urethral obstruction (8, 12, and 16). If hydropulsion is not rapidly 
successful at eliminating the obstruction, surgery treatment should be pursued.  

Choice of the surgical technique depends upon a number of factors, 
including: species (dog vs. cat), location of the obstruction, existence of the urethral 
injuries. 

The male canine penile urethra consists of urethral mucosa (i.e., 
urothelium) surrounded by corpus cavernosum urethra, which is in turn surrounded 
by tunica albuginea. When the urethra passes through the os penis its diameter 
decreases greatly there by creating the perfect lodging point for many small stones. 
Anatomy of the male feline urethra, pelvic location, and short long and very fine 
diameter excludes urethrotomy techniques.  

Localization and characterization of the obstruction using contrast 
radiography is essential to plan the appropriate surgical technique. 

Urethral injuries are relatively common in male dogs and cats. Urethral 
epithelium has impressive regenerative properties, and healing by second intention 
is effective as long as there is mucosal continuity across the traumatized area (4). 

In my experience, hydropulsion is infrequently successful, likely due to the 
chronicity of most cases when presented and the resultant periurethral necrosis 
and swelling. Damage to the urethra can be exacerbated by excessive or rough 
catheterization, leading to urethral rupture or stricture.  

Criteria for choice between urethrotomy and urethrostomy in the dogs are 
presented in table 1. 
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Table 1 
Selection of the appropriate procedure for the urethral obstruction 

Obstruction 
site 

Urethral 
injuries 

Recurrence 
obstruction 

Penile 
trauma / 
neoplasia 

Surgeon 
Ability / 
equipment top-
level 

Selection 

No No No Very good Urethrotomy 
No No No Standard 

Postscrotal -
preischiadic  

anyone Yes - 
Any another 
location 

any situation Standard 

 
Urethrostomy 

 
Urethrostomy is recommended after the 3rd episode of obstruction in an 

effort to prevent further recurrence. The penile trauma or neoplasia requires 
resection of the distal urethra and urethrostoma performing.  

Dogs frequently re-obstruct due to passage of more stones or development 
of strictures at urethrotomy sites within 3-6 months. 

In urethrotomy, the urethral incision can be left open to heal by second 
intention; if this method is chosen moderate hemorrhage can be expected for 
several days postoperatively. Alternately, the urethral incision can be closed in 
layers; urethral mucosa and tunica albuginea with monofilament absorbable suture 
in a simple interrupted or continuous pattern, subcutaneous tissues with 
monofilament absorbable suture in a simple continuous pattern and skin with 
nonabsorbable monofilament suture. If this method is chosen over healing by 
second intention, postoperative hemorrhage will be significantly less (1, 4, 10, and 
19). 

Criteria for choice locations for urethrostomy in the male dog and in the 
tom cat are presented in table 2.  

Table 2 
Urethrostomy locations 

Dog Cat 

Prescrotal Scrotal Perineal Antepubic Subpubic Perineal 
Scrotal urethrostomy is the preferred 
procedure in dogs due to the following 
advantages (10, 16): 
- the urethra is wide and superficial at this 

location; 
- decreased cavernous tissue surrounds the 

urethra, minimizing intra and postoperative 
hemorrhage;  

- the ventral location of this urethrostomy site 
allows for urine drainage with minimal urine 
scald (as opposed to perineal or antepubic 
urethrostomy). 

Perineal urethrostomy is the preferred 
technique in male cats with recurrent 
urethral obstruction (9, 17). Advantages of 
this location: 
- the pelvic urethra at the level of the 

bulbourethral glands is 3-4 times the 
diameter of the penile urethra in cats, 
allowing passage of debris and small 
calculi; 

- decreased incidence of urine scald 
(allows normal posturing); 

- decreased incidence of incontinence 
compared to antepubic urethrostomy. 
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Injury to the pelvic urethra or perineal skin 
may preclude perineal urethrostomy as an 
acceptable procedure and antepubic 
urethrostomy may be performed in such 
cases (2). 

 
Use of magnifying loupes, headlamps and delicate instruments (iris scissors, 

fine forceps, and needle holder) improves tissue handling and mucosal apposition 
when performing surgery on the urinary tract. Optimal suture material is a 
monofilament absorbable wire. 

The most common postoperative complication of scrotal urethrostomy is 
bleeding from the urethrostomy site. Utilization of a simple continuous suture 
pattern incorporating the urethral mucosa and tunica albuginea (i.e., squeezing the 
cavernous tissue and creating a air-tight/water-tight seal) has significantly 
decreased the incidence of postoperative hemorrhage in the authors opinion (1, 9). 

Other complications after urethrostomy are: ascending bacterial infection, 
dehiscence (especially if self-trauma is permitted), stricture, and urinary 
incontinence. Occasionally, chronic stone forming patients will form a calculus that 
is to large to pass through the urethrostomy stoma (6). 
 

Conclusions 
 

Urethrotomy is made into the urethral lumen to remove or relieve an 
obstruction temporarily. When permanent diversion of urine flow proximal to an 
obstructed, severely damaged, or diseased urethra is required, an urethrostomy is 
performed. Urethrostomy is also performed to diminish the risk of urethral 
obstruction due to recurrent urinary calculi.  

Patients that have an elective urethrostomy have a favorable prognosis if 
attention is paid to proper surgical technique (i.e., urethral mucosa is sutured to 
skin). 

Scrotal urethrostomy in male dog and perineal urethrostomy for male cats 
when performed anatomically and with care provides satisfactory therapies that 
repeatedly have urethral obstruction. 
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