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PREVENTING IATROGENIC DISEASE ASSOCIATED
WITH TRANSURETHRAL CATHETERIZATION
Urinary catheters are one of the most frequently used tools in the diagnosis and management of urinary tract disorders. Unfortunately, urinary catheters are also a common source of iatrogenic disease. When used improperly, carelessly, or excessively, catheter use often results in urinary tract trauma and urinary tract infection. The risk of adverse effects associated with catheter use varies from patient to patient because it is affected by numerous factors such as the health status of the urinary tract, the health status of the patient, catheterization technique, and catheter type. 

Foremost among the variables which affect the risk of catheter-induced complications is the physical and functional status of the patient's urinary tract during and following catheterization. When diseases of the urinary tract make catheterization mechanically difficult, poor technique often results in bacterial contamination and urinary tract trauma. In addition, local urinary tract defense mechanisms are usually compromised by urinary tract diseases. Thus, animals with urinary tract disorders have greater risk of catheter-induced complications. Unfortunately, it is these patients for which catheterization is most often indicated. 

Catheter associated complications are also influenced by the patients overall health status. Patients with Cushing's syndrome, diabetes mellitus, and renal failure or other causes of polyuria have increased susceptibility to UTI. Dogs with valvular cardiac disease have increased risk of developing bacterial endocarditis as a result of such bacteremia. 

Risk of catheter-induced complications is also associated with species, sex, size, temperament of patients. Cats are generally more difficult to catheterize than dogs. However, dogs may be more susceptible to UTI than cats. Regardless of species, males are more easily catheterized than females. Perhaps this and other sex-related factors are associated with the greater risk of catheter induced UTI in females as compared to male dogs. 

Techniques of catheterization influence the frequency and nature of adverse sequelae. Abrasion, contusion, laceration, and even puncture of the urethra and bladder can occur during catheterization. Prevention of these undesirable effects, in addition to control of catheter-induced UTI, is dependent on selection and careful use of an appropriate catheter. Because veterinary patients vary greatly in size and cooperativeness, equipment and techniques that work optimally for some are less satisfactory for others. Failure to use methods that are appropriate for each patient can be detrimental. 

Frequency and duration of catheterization also influence the risk of catheter-induced complications. Iatrogenic infection is least likely to occur as a consequence of a single brief catheterization. Studies of repeated intermittent brief catheterization have revealed that the risk of inducing infection is similar following each catheterization. Thus, the cumulative risk of catheter-induced UTI is proportional to the number of catheterizations. Risk of iatrogenic infection is greatest during indwelling catheterization, especially when the portion of catheter protruding from the urethra is not connected to a receptacle (i.e. an open system). In general, the risk of infection during indwelling catheterization is proportional to the duration of catheterization. When there is need for long-term catheterization and the patient can be easily catheterized, intermittent catheterization is often safer because it is less likely to induce UTI than indwelling catheterization. In addition, indwelling catheters may cause continuous trauma to the urinary tract, and may elicit a foreign body reaction in surrounding tissue. In some situations, however, risk of urethral trauma caused by repeated insertion of a catheter is sufficient to make indwelling catheterization the safer alternative. Because of the risk of inducing infection of the bladder as a result of catheterization, indiscriminate use of this technique is condemned. This generality must be kept in perspective, however. When necessary for diagnostic or therapeutic purposes, carefully performed transurethral catheterization of the urinary bladder should be performed without hesitation. 

Table 1. CATHETER INDUCED URINARY TRACT INFECTION
CAUSES
SOLUTIONS
Unclean catheter insertion
· Urinary catheterization should be performed only by properly trained personnel. 

· Only use appropriately sterilized catheters 

· Wrapping the tail with bandage material (e.g. Vet Wrap) will minimize contamination from hair 

· Clip perineal hair surrounding external genitalia. 

· Clean the external genitalia with mild soap solutions prior to urinary catheterization 

· Handle catheter aseptically (e.g. wear exam or surgical gloves) 
Prolonged (indwelling) catheterization
· Consider intermittent catheterization as an alternative to indwelling catheterization 

· When indwelling catheters are required, maintain a closed system 

· Remove catheters as soon as they are no longer needed. 

· Consider alternatives to catheterization (table 4) 
Prophylactic antimicrobic administration that selects for infection by resistant microorganisms
· When brief catheterization is performed, administered prophylactic antimicrobics only after the catheter has been removed. 

· Avoid routine administration of antimicrobics during indwelling catheterization unless infection has been confirmed. 

· Periodically perform urinalyses and bacterial cultures to assess when antimicrobics are needed. 

· If the urinary tract becomes infected, consider catheter removal prior to antimicrobic administration. 
Table 2. CATHETER INDUCED URETHRAL TRAUMA 
CAUSES
SOLUTIONS
Inserting catheters with excessive force 
· Use gentle technique when inserting catheters 

· Chose a catheter with a smaller external diameter 

· Avoid use of firm (polypropylene) catheters. 

· To dislodge urethral plugs, use short, atraumatic catheters (Minnesota Olive tip catheter) 

· To prevent unknowing advancement of urethral catheters (especially rigid catheters) while instilling flushing solutions (a common event when unobstructing the feline urethra), attach intravenous extension tubing between the catheter and syringe. Catheter position is maintained while an assistant forces fluid through the catheter and urethra. 

· When advancing the catheter through the feline urethra, pull the prepuce and penis caudally to straighten urethral kinks 
Inserting rigid catheters into the urethra 
· Use flexible catheters (e.g. human ueteral catheters or red rubber feeding tubes) for contrast urethrography, urohydropropulsion, bladder evacuation, etc. 

· Avoid forceful insertion of any catheter 
Forcing catheters passed stones to empty the urinary bladder
· Decompressive cystocentesis can be safely performed and repeated using a 22 g/1.5 inch needle, IV extension tubing, 3-way stopcock and large capacity syringe (assembled in this order) 

· Flush uroliths back into the bladder using retrograde urohydropropulsion 
Pushing uroliths out of the urethra with a catheter 
· To avoid urethral trauma flush uroliths back into the bladder using retrograde urohydropropulsion 

· Inserting excessive catheter length such that the tip reenters the urethra Only insert catheters after the desired length has been determined and marked on the catheter. 
Table 3. CATHETER INDUCED BLADDER TRAUMA 

CAUSES
SOLUTIONS
Inserting excessive catheter length
· Insert sufficient catheter to reach just beyond the trigone of the bladder by measuring catheter length from abdominal radiographs. 

· Avoid inserting catheters in which appropriate insertion length has not been clearly marked. 

· Avoid using firm catheters for urinary procedures. 

· For cats, use short flexible catheters ( 
Over distending bladders with fluid or gas 
· As a general guideline, the normal bladder holds 3 to 5 mls of fluid or gas per pound of body weight; don't over estimate volume without carefully monitoring bladder size (palpation, radiography, fluoroscopy, ultrasonography, etc.). 

· Do not fill the bladder with compressed gas directly from the dispenser. Fill syringes from the gas dispenser. Then, fill the bladder with the gas from the syringes. 
Table 4. ALTERNATIVES TO URINARY CATHETERIZATION 

USES
ALTERNATIVES
Collecting urine samples for analysis and culture via catheterization 
· Collect urine by cystocentesis or midstream voiding 

· Successful collection may require reminding owners to prevent patients from urinating 2 to 4 hours prior to the appointment. 

· Patients with small bladders can be kenneled in your hospital until sufficient urine has been stored in the bladder to facilitate cystocentesis 
In patient's with ascities, catheterization will minimize fluid contamination of urine sample associated with cystocentesis 
· Collect midstream voided sample 

· Collect urine by ultrasound-assisted cystocentesis 
Measuring urine output with an indwelling catheter 
Urine output came be estimated by weighing litters pans or bedding before and after urination (1mg increase in weight is approximately 1ml excreted). 
Adjusting fluid administration with urine output with an indwelling catheter 
Accurate fluid balance can be achieved by weighing the patient (for every ounce lost in body weight, an additional 30mls needs to be administered to the patient to keep up with fluid loss) 
Assessing oliguria with an indwelling catheter 
Urine formation can be assessed by serial bladder palpation, radiography, ultrasonography. 
RETROGRADE UROHYDROPROPULSION

1. Decompress urinary bladder
Uroliths cannot be flushed back into an over distended urinary bladder. Use a 22g-1.5 inch needle attached to IV extension tubing, 3-way stopcock and large volume syringe to remove urine. By using the 3-way stopcock, the urinary bladder will not have to be repunctured to empty a full syringe of urine. 
2. Lubricate around the urethroliths 
Fill one 12ml syringe with 5mls of saline and another 12ml syringe with 5mls of sterile water-soluble lubricant. Attach these 2 syringes with a 3-way stopcock. Mix the contents of both syringes by emptying one syringe into the other several times. After inserting a urethral catheter, inject 3 to 8 mls of mixture to lubricate around the urolith. 
3. Insert catheter
Use a large bore flexible catheter. Do not insert the catheter such that the tip is proximal to urethroliths. 
4. Occlude pelvic urethra
Insert a gloved hand into the rectum. Press ventrally on the pelvis to occlude the pelvic urethra. 
5. Occlude distal urethra
With a moistened gauze sponge, compress the distal urethra around the catheter using your thumb and first finger to seal the distal urethral opening. 
6. Flush fluid through catheter forcefully
Fill a large syringe with sterile isotonic solution (e.g. saline, LRS, etc.). The normal bladder holds approximately 3 to 5 mls per pound of the patient's weight. With the syringe attached to the catheter, turn it upside down, so that the plunger is on the tabletop. Hold the syringe by the barrel. Empty the syringe forcefully by using your body weight to depress the syringe plunger. 
7. Relieve occlusion of pelvic urethra
Once the urethra becomes dilated, relieve the pressure occluding the pelvic urethra; continue flushing fluid through the urethra to force the urethrolith into the urinary bladder. 
NONSURGICAL STONE REMOVAL: VOIDING UROHYDROPROPULSION 
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Until recently, most uroliths in the urinary bladder were either medically dissolved or surgically removed. However, at the University of Minnesota, we developed a new technique to remove urocystoliths, called voiding urohydropropulsion (table 1). By taking advantage of the effect of gravity on urolith position in the urinary bladder and dilation of the urethral lumen during the voiding phase of micturition, this simple technique allows uroliths to be rapidly flushed out of the urinary tract. 

Over the past 5 years, voiding urohydropropulsion has been used to remove uroliths in over 100 dogs. We have found voiding urohydropropulsion to be an effective and safe method to remove small to moderately sized urocystoliths of any mineral composition. What follows are answers to the questions that we believe are most important to effectively perform voiding urohydropropulsion in your patient. 

HOW CAN I DETERMINE WHAT SIZE OF UROLITH CAN BE VOIDED? 

Proper selection of patients for voiding urohydropropulsion will enhance removal of urocystoliths. The relationship of the size, shape, and surface contour of urocystoliths to the luminal diameter of the urethra are important factors. Uroliths that are larger than the smallest diameter of any portion of the distended urethral lumen are unlikely to be voided. In our clinical experience, diameters of the largest uroliths expelled from the urinary bladder were 7 mm from a 7.4 kg female dog, 5 mm from a 9 kg male dog, 5 mm from a 4.6 kg female cat, and 1 mm from a 6.6 kg male cat. It is logical to hypothesize that uroliths greater than 1 mm in diameter could be voided from a male cat with a perineal urethrostomy. As a guideline, we assume that smooth uroliths, less than 5 mm in diameter can be removed by voiding urohydropropulsion in any dog weighing more than 18 pounds. 

HOW MUCH FLUID OR URINE SHOULD BE IN THE BLADDER FOR VOIDING UROHYDROPROPULSION TO BE EFFECTIVE? 

Assuring successful voiding urohydropropulsion requires that urinary bladders be maximally distended with urine or sterile isotonic solutions (Ringers solution, normal saline, other isotonic intravenous solutions). Maximal bladder distention allows the urinary bladder to be rapidly and forcefully compressed, creating sufficient intravesicular pressure to evacuate uroliths. For most dogs, we fill the urinary bladder with an 8 french, flexible rubber catheter inserted in the urethra. We achieve maximal distention by palpating the urinary bladder during filling. Sometimes we continue to fill the bladder until fluid begins to leak around the catheter. When this occurs, we often have to pinch the vulva or prepuce between our thumb and forefinger to occlude the distal urethra to maintain maximal bladder distention even after the catheter has been removed from the urethra. 

IF A UROLITH IS OBSTRUCTING THE URETHRA, IS VOIDING UROHYDROPROPULSION LIKELY TO BE EFFECTIVE? 

Voiding urohydropropulsion is NOT likely to be effective in patients with uroliths lodged in the urethra at the time of diagnosis. 

CAN VOIDING UROHYDROPROPULSION BE PERFORMED SUCCESSFULLY IN THE MALE DOG? 

The success of voiding urohydropropulsion is not dependent on whether patients are male or female, but whether uroliths are sufficiently size to pass through urethral lumens. Because the diameter of the urethra in male dogs is smaller than female dogs and because the os penis in male dogs restricts expansion of the urethral lumen, larger uroliths can be voided from female dogs when compared to male dogs of equal size. 

WHAT SHOULD I DO IF UROLITHS BECOME LODGED IN THE URETHRA DURING VOIDING UROHYDROPROPULSION? 

If uroliths are too large to easily pass through the urethral lumen, they may become lodged in the urethra during voiding urohydropropulsion. For most patients, when this occurs, uroliths are easily flushed back into the urinary bladder by retrograde urohydropropulsion. However, if the urinary bladder is still distended with the fluid, retrograde urohydropropulsion may be difficult. Excessive intravesicular pressure that is created as the bladder is filled with fluid to perform voiding urohydropropulsion, forces uroliths to move distally along the urethra. Therefore, successful retrograde urohydropropulsion of uroliths may first require that the bladder be emptied by decompressive cystocentesis. 

IF I HAVE NEVER PERFORMED VOIDING UROHYDROPROPULSION, HOW DO I GET STARTED? 

To help minimize the anxiety associated with a new technique, perform voiding urohydropropulsion on a dog that you have scheduled for cystotomy. For your first attempt, select a patient, that in all probability is likely to result in a successful outcome. Inotherwords, choose a medium size, female dog with relatively smooth uroliths equal to or less than 5mm in diameter. The patient is sedated just as if a cystotomy is going to be performed. However, first try voiding urohydropropulsion. If you have difficulty catheterizing the urethra, feel uncomfortable maximally distending the urinary bladder with fluid or are unsuccessful at removing all uroliths, the patient is already prepared for surgery. In fact, even if you rupture the urinary bladder, which is not likely, you are prepared to surgically repair the tear. 

Table 1. PERFORMING VOIDING UROHYDROPROPULSION
Step 1
Anesthetize the patient. 
Step 2
Distend the bladder with a sterile physiologic solution injected through a transurethral catheter. 
Step 3
Remove the catheter. If fluid is expelled prematurely, the vulva and/or urethra can be gently pinched closed using your thumb and first finger. 
Step 4
Position the patient so that the vertebral column is approximately vertical. 
Step 5
Gently agitate the urinary bladder by palpation to promote gravitational movement of all urocystoliths into the neck of the bladder. 
Step 6
Apply steady digital pressure to the urinary bladder to induce micturition. Once voiding begins, the bladder is more vigorously compressed. 
PRACTICAL TECHNIQUES FOR DIAGNOSIS AND TREATMENT
OF URINARY TRACT DISORDERS

Jody Lulich, DVM, PhD, DACVIM

THE TOP TEN
Practical Tip #1: WHEN PATIENTS HAVE A HISTORY OF URINARY TRACT DISEASE, COLLECT URINE SAMPLES UNDER IDEAL CONDITIONS; DON'T RELY ON OWNERS TO COLLECT URINE SAMPLES. Accurate assessment of laboratory tests depends on properly collected samples. Owners may collect urine in improperly rinsed containers, allow samples to dehydrate, or store samples at improper temperatures. In addition, voided urine samples may become contaminated with substances from the urethra, genital tract, digestive tract, bottom of the patient's foot, or the owner's backyard. 

Practical Solution: The greatest deterrent to a properly collected urine sample is the dog that is allowed to urinate just prior to entering your clinic. A moderately full bladder will facilitate urine collection by cystocentesis. Discourage clients from allowing their pets to void urine 2-3 hours prior to their appointment. Small animals should be carried from the house to the car and then from the car into the hospital. 

Practical Tip #2: DON'T RELY ON URINALYSIS RESULTS TO DIAGNOSE BACTERIAL URINARY TRACT INFECTION. Bacteria are usually not detected until concentrations exceed at least 10,000 organisms per milliliter of urine. Likewise, the number of leukocytes in urine is variable and may be blunted in patients with hyperadrenocorticism, those receiving corticosteroids, those producing alkaline urine, and those producing dilute urine. Bacteria may be falsely indentified in urine sediment viewed with stains that have become contaminated with bacteria or with stains that contain precipitated debris. 

Practical Solution: Culture urine for aerobic bacteria when diagnosing or monitoring bacterial urinary tract infection. 

Practical Tip #3: HEMATURIA IS NOT SYNONYMOUS WITH LOWER URINARY TRACT DISEASE. Hematuria can be caused by diseases in any portion of the urinary tract and may also occur secondary to generalized coagulation disorders. 

Practical Solution: In the absence of dysuria and pollakiuria or gross hematuria at the beginning or at the end of micturition, renal hematuria or generalize coagulopathies (Von Willebrand's disease, thrombocytopenia, warfarin poisoning, etc. ) should be considered more probable causes of hematuria than lower urinary tract disease. 

Practical Tip #4: RADIOGRAPH THE ABDOMEN. Approximately 25% of dogs and cats with lower urinary tract disease have urolithiasis; 90% of uroliths formed are composed of mineral salts that are easily detected by survey radiography.1,2 

Practical Solution: A lateral survey radiograph is an excellent screening tool to rule out urolithiaiasis as a cause of hematuria and dysuria of the lower urinary tract. Ventodorsal views provide the best view to detect nephroliths. 

Practical Tip #5: PERFORM A RECTAL EXAM. Transrectal palpation of the urethra can be used to detect urethral tumors, urethral tone, urethroliths, and prostatic disease, all of which can contribute to lower urinary tract signs. 

Practical Solution: Transrectal palpation of the urethra and reproductive tract should be performed in all patients with a history of urinary tract (and intestinal) disease. 

Practical Tip #6: NOT ALL URINARY STONES ARE COMPOSED OF STRUVITE. A decade ago struvite, was the most common urolith submitted to our laboratory for analysis, comprising 75% of canine and 90% of feline uroliths analyzed. Today this frequency of distribution of uroliths types is no longer true. Approximately 40% of the canine uroliths are composed of struvite,while the majority of feline uroliths are calcium oxalate (54%).3 

Practical Solution: Submit uroliths for quantitative mineral analysis. The Minnesota Urolith Center will analyze uroliths at no charge. Submission forms can be requested by phone (612-625-4221 or FAX (612-624-0751). 

Practical Tip #7: REMOVE ALL STONES AT THE TIME OF SURGERY. The most common cause of rapid recurrence of uroliths is incomplete surgical removal. Although cystotomy is an effective method to remove uroliths, some uroliths are commonly left behind.4 Flushing fluid through the urethra is not a reliable method of moving uroliths out of the urethra. This is especially true for uroliths with an irregular contour (e.g. calcium oxalate and silica) which allow catheters and flushing solutions to slide pass uroliths lodged in the urethral lumen. 

Practical Solution: PALPATE THE URETHRA PER RECTUM. Radiograph the urinary tract after surgery. If uroliths are detected, consider their immediate removal as long as the patient is stable. Uroliths amenable to medical dissolution can be dissolved as opposed to prolonging surgery and anesthesia. Without post-surgical radiography, it will be difficult to distinguish recurrence of the uroliths from failure to remove them surgically as a cause for recurrence of clinical signs. 

Practical Tip #8: CONSIDER VOIDING UROHYDROPROPULSION AS AN ALTERNATIVE TO CYSTOTOMY FOR SMALL UROLITHS. Voiding urohydropropulsion permits safe and rapid removal of small to moderately sized urocystoliths of any mineral composition from dogs and cats.5 This procedure does not required special equipment, but requires altering the patient's body position so that gravity moves the uroliths into the neck of the bladder prior to induced micturition. This procedure should not be performed in patients with urethral obstruction or immediately following cystotomy. 

Practical Solution: A female dog with small uroliths is the ideal candidate when performing this procedure for the first time. By following these steps you should be able to successfully remove all the uroliths and gain the experience and confidence to perform voiding urohydropropulsion on more difficult cases. 

Step 1. Anesthetize the patient. 

Step 2. If the urinary bladder is not distended with urine, moderately distend the bladder with a sterilized physiologic solution (saline, ringer's, etc.) injected through a transurethral catheter. As a general guideline, the normal empty urinary bladder can be moderately distended by injecting 6-9 mls of fluid per kilogram of body weight. In order to minimize overdistension of the bladder, its size should be assessed by abdominal palpation during transurethral infusion of fluid. 

Step 3. After the bladder is distended, remove the catheter. If fluid is expelled prematurely, the urethra can be gently pinched closed using a thumb and finger. 

Step 4. Position the patient so that the vertebral column is approximately vertical. The urinary bladder is then gently agitated by palpation to promote gravitational movement of all urocystoliths into the bladder neck. 

Step 5. Apply steady digital pressure to the urinary bladder to induce micturition. Once voiding begins, the bladder is more vigorously compressed. The object is to sustain maximum urine flow through the urethral lumen to keep it dilated as long as possible. The urocystoliths will be carried along with the voided urine (or infused saline). 

Practical Tip #9: INCREASE WATER CONSUMPTION TO PREVENT UROLITH RECURRENCE. Animals that consume additional water will form dilute urine with lower concentrations of calculogenic minerals. As a result, crystals and uroliths are less likely to form and grow. This type of therapy is effective, inexpensive, and safe. 

Practical Solution: Fed a canned diet. Most canned foods are 70 to 80% water. As animals consume their caloric requirements, they will also consume additional water and excrete a dilute urine. Strive to maintain a specific gravity less than 1.020. If needed, additional water can be added to canned food. 

Practical Tip #10: UNDERSTANDING CLIENT CONCERNS WILL MINIMIZE THE FRUSTRATIONS OF MANAGING RECURENT IDIOPATHIC HEMATURIA AND DYSURIA IN CATS. The cause(s) of hematuria and dysuria unassociated with infection, urolithiasis, urethral obstruction and neoplasia in cats has eluded investigators for decades. However, there are certain characteristics that occur with some regularity: clincial signs typically subside with or without therapy within 3 to 7 days. Signs may recur after a variable period and subside again without treatment, frequency of disease decreases with increasing age. 

Practical Solution: Until a cause is discovered, focus therapy on client concerns and patient well-being. 

Concerns about urethral obstruction can be minimized by providing therapy to decrease crystal formation and to promote formation of less concentrated urine (feed a canned diet, provide flavored water in addition to regular water, feed diets to minimize concomitant crystalluria). 

Concerns about patient discomfort and pain can be managed with analgesic and sedatives. 

Concerns about house soiling can be managed by confining cats for brief periods (5 days) in a large portable kennel or bathroom. 

INTEREPRETING THERAPEUTIC URNE CUTLURES 
Jody P. Lulich, DVM, Ph.D. and Carl A. Osborne, DVM, Ph.D 
The Minnesota Urolith Center, College of Veterinary Medicine,
University of Minnesota, Saint Paul, Minnesota 55108 USA


Clinicians are commonly faced with the problem of lack of response to what appears to be adequate antimicrobic therapy. This is usually manifested clinically by lack of clinical improvement, partial clinical improvement, or clinical deterioration. The usual response, selection of a different antimicrobic, assumes that your original therapeutic choice was inadequate. This is possible; however, a common cause for persistence of clinical signs is noninfectious disorders mimicking infectious disease (figure 1). To avoid misdiagnosis, culture urine first. 

Urine culture is the gold standard for diagnosis of urinary tract infections. Diagnosis of bacterial urinary tract infection solely on the basis of clinical signs usually results in over diagnosis. Failure to perform urine cultures or failure to correctly interpret the results of urine cultures may lead not only to diagnostic errors but therapeutic failures as well. 

What Are Therapeutic urine cultures? 

Diagnostic urine cultures are collected prior to therapy to verify urinary tract infection. In contrast to diagnostic urine cultures, therapeutic urine cultures are collected during therapy and are important to verify eradication of urinary tract infection. 

Repeat urine cultures are essential for monitoring therapeutic efficacy because factors other than in vitro susceptibility may affect in vivo effectiveness of an antimicrobial agent. Culture a urine sample collected by cystocentesis 3 to 5 days following initiation of therapy (so-called "test for cure"). Therapy is considered to be successful only if urine does not contain any viable pathogenic organisms. Treatment is ineffective if the bacterial colony count has only been reduced (figure 1). Hematuria, pyuria, and proteinuria is likely to be present at this stage, although it may be of lesser magnitude. 

Benefits of Therapeutic Urine Cultures 

1. Test of antimicrobic cure 

2. Detect bacterial resistance to antimicrobics 

3. Diagnose recurrent infections 

4. Provide justification for discontinuing potentially toxic antimicrobics early 

5. Verify proper antimicrobic administration 

When should Therapeutic Urine Cultures Be Considered? 

The need for repeat urine cultures depends on the severity of disease, the underlying cause for antimicrobic use, the risks associated with antimicrobic use and the health of the patient. For patients with a high risk of morbidity and mortality (prostatitis, pyelonephritis, immunosuppression, urinary tract obstruction), consider evaluation of a urine culture and urinalysis 3 to 5 days (or sooner if necessary) after starting antimicrobics and 3 to 5 days prior to the scheduled discontinuation of therapy, especially if prophylactic antibiotics are to be used to prevent frequently recurrent UTI. Urine cultures should also be repeated when clinical signs persist beyond the expected time for urinary tract repair. For example; when dissolving infection-induced struvite uroliths, clinical dysuria often mitigates within 7 to 14 days of therapy. With persistence of dysuria consider urine culture. 

Using Therapeutic Urine Cultures to Diagnose and Manage Recurrent Urinary Tract Infections 

Recurrence of clinical and/or laboratory signs of urinary tract infection following withdrawal of therapy may be classified as relapses, reinfections, or superinfections. Relapses (persistent infections) are defined as recurrences caused by the same species and serological strain of microorganism within several weeks of the date of cessation of therapy. Relapses are usually associated with antimicrobic failure (figure 1) and persistence of the original organism. Preventative antimicrobial therapy would NOT be appropriate for management of bacterial UTI due to relapses. Consider eliminating the underlying cause, extending the duration of antimicrobic therapy, increasing the dosage, and/or choosing antimicrobics with better penetration (i.e. lipid solubility). 

Reinfections are defined as recurrent infections caused by a different pathogen(s). In contrast to relapses, most reinfections occur at a longer interval following cessation of therapy. Reinfections are usually associated with failure to recognize or eliminate underlying causes (complicated infections). In some patients with chronic UTI, elimination of predisposing causes may be impossible. In such cases it may be helpful to provide low dose (preventative) antibacterial therapy for an indefinite period (6 months or more) with drugs primarily eliminated in urine. Reduced dosages (about 1/3 to 1/2 of the daily therapeutic dose) of drugs excreted in high concentration in urine may be utilized provided there has been complete eradication of bacterial pathogens by therapeutic dosages (full antimicrobic dose for 4 to 6 weeks) of appropriate drugs. Even though this preventative dosage regime does not result in MIC's throughout the day, low concentrations of some drugs apparently interfere with production of fimbriae by some uropathogens. This in turn interferes with the ability of potential pathogens to adhere to uroepithelial cells. It is best to give one daily preventative dose of the antibiotic at a time when the drug is likely to be retained in the urinary tract for several hours (i.e. prior to bedtime). 

Superinfections are defined as infections with an additional organism during the course of antimicrobial treatment. They are most likely to occur in association with indwelling urethral catheters, or as a sequelae to urinary diversion techniques in which the urinary tract communicates with the intestinal tract, and when proximal portions of the urethra, the urinary bladder, or the kidneys communicate directly with the exterior (antepubic urethrostomy, tube cystostomy, percutaneous nephropyelostomy, etc). 
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