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Abstract

Vesico-urethral reflex dyssynergia (VURD) is a disorder in which there is a miscommunication between the musculus detrusor of the bladder wall and the urethral sphincter. 
An impaired micturition is caused by insufficient relaxation of the urethral sphincter when the musculus detrusor contracts. 3, 8
Previously, prazosin (Minipress®) was used for the treatment of VURD. Since prazosin is no longer available in the Netherlands, terazosin (Terazosine® or Hytrin®) is used for the medical treatment of VURD. Terazosin has been chosen based on previous studies. Availability, efficiency and types of administration (e.g. tablets vs capsules) were taken into account. Terazosin is a registered human drug. Like prazosin, terazosin is an α1-receptor antagonist and is used for the temporarily treatment of functional signs of benign prostate hyperplasia (BPH) in humans awaiting prostatic surgery. It selectively blocks the postsynaptic α1-adrenoceptors which leads to an improved urine flow.4, 9, 14
Research was conducted in healthy male dogs to determine the effect of terazosin. The results of this study exposed a markedly reduced sphincter tonus in healthy dogs treated with terazosin. 11
In this study an attempt is made to demonstrate the therapeutic effect of terazosin in dogs suffering from VURD, as well as to describe revealed side effects. 
Little is know about the use of terazosin to treat dogs suffering from VURD. 
The purpose of this study is to describe terazosin administration for treatment of VURD in dogs with respect to efficacy, safety and side effects. The results of this study will also be compared with the results of a previous study (prazosine administration, Utrecht University, Faculty of Veterinary Medicine, 2008).
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Introduction
Vesico-urethral reflex dyssynergia (VURD) is a disorder between the musculus detrusor of the bladder wall and the urethral sphincter. An impaired micturition is caused by insufficient relaxation of the urethral sphincter when the musculus detrusor contracts. The condition is often seen in middle aged, large breed male dogs. 3 However, the exact etiology is unknown and little has been reported on this subject. The disease is diagnosed by exclusion of other diseases which can lead to similar symptoms. 3, 7 VURD can cause overflow incontinence which can lead to an atonic bladder. At first, the gap junctions are affected. This process is reversible. A prolonged stretched bladder will lead to an irreversible damaged musculus detrusor, due to loss of contact between adjacent tight junctions. 5, 8
When dogs are unable to void, catheterization is of great importance. If catheterized in time, an atonic bladder caused by bladder distension, can be prevented.10
There are no registered drugs for veterinary use to treat VURD. Due to this, a registered human drug is used to treat dogs suffering from VURD; terazosine. Terazosin is a highly sensitive, long-acting α1-antagonist, used in human therapy to treat symptoms of benign prostate hyperplasia (BPH). However, terazosin has no selectivity regarding the α1-adrenocepter subtype.13 Selective α1-receptor blockers provide relaxation of smooth muscle cells of the prostate, relieve bladder outlet obstruction and stimulate urine flow, with less side effects. 1 The use of terazosin will lead to a decrease in activity of the n. hypogastricus, as well as a reduction of blood pressure by blocking the α1-receptor mediated vasoconstriction and contraction of smooth muscle in the lower urinary tract. 12 It also causes an initial, non significant, increase in activity of the n. renalis. Alpha1-adrenoceptors are involved in the control of the urethrale resistance. Terazosin can improve urine flow by blocking these adrenoceptors. 

Terazosin also improves urine flow by reduction of sympathic nerve activity to the bladder and bladder related organs. 9
Most side effects are caused by interaction with the α2-receptor. Therefore, α1-selective agents such as terazosin were developed. Reported side effects of terazosin were asthenia, dizziness, syncope and postural hypotension. Alpha-blockers are originally developed to abate hypertension. These side effects are therefore attributed to the rapid decline in blood pressure. Terazosin does not distinguish between prostate receptors or vessel wall receptors. 6 Pharmacokinetics and individual differences in brain penetrations should also be taken into account. 1
When response to terazosin is disappointing, carbachol (Carbachol®) or pyridostigmine (Mestinon®) can be added to the therapy. Carbachol is a nonspecific muscarinic agonist, mestinone inhibits choline esterase. By inhibiting cholinesterase, the effect of acetylcholine on muscarinic receptors is prolonged and increased. Contraction of the bladder is increased by carbachol by activation of muscarinic pathways. Muscarinic pathways are thought to be responsible for the voiding fase of the micturition. 2  The male sex hormone, testosterone, is thought to play a role in the etiology of VURD. Due to this, it is important to eliminate this hormone by castration. Castration can change sex hormone concentrations as well as receptor levels which can affect the receptor-effector pathways. 2
Surgical castration is preferred over chemical castration. Castration reduces the risk of recurrent dysuria/stranguria. 11
Material and Methods
The first dog was admitted to the prazosin study March 2008, the last dog July 2008.

A total of 5 canines, all male, were included in this study. The dogs were aged between 7 and 10 years with a mean age of 8,4 years. The dogs ranged from 27,2 tot 38,7 kg with a mean weight of 33,7 kg. One Chow Chow, 1 German Shepherd, 1 German Pointer and 2 Labrador Retrievers. The dogs were admitted because of signs of dysuria and/or stranguria.
The mean days at which signs were first noticed by the owner to the start of the study was 163,2 days (0-365 days). Two dogs had acute signs of dysuria, one dog had intermittent signs of dysuria and two dogs had intermittent signs of dysuria and stranguria (definitions from Vetware, Utrecht University).

The first dog was admitted to the terazosin study in March 2008, the last one in October 2009.

A total of 14 canines, all male, were included in this study. The dogs were aged between 1 and 10 years with a mean age of 6,3 years. The dogs ranged from 8,4 tot 46,4 kg with a mean weight of 34,8 kg. Seven Labrador Retrievers, 2 Golden Retrievers, 1 Bernese Mountain Dog, 1 German Shepherd, 1 Old English Sheepdog, 1 Hovawart and 1 Jack Russell Terrier. The dogs were admitted because of signs of dysuria and/or stranguria. 

The mean days at which signs were first noticed by the owner to the start of the study was 80,8 days (7-545 days). Mean days 45,2 (7-145 days). Mean days 36,8 (7-100). One dog had signs of stranguria, four dogs had signs of dysuria and six dogs had signs of stranguria and dysuria (definitions from Vetware, Utrecht University). One dog had prolonged proteinuria as well as pollakisuria and stranguria.
Medical history was reviewed and the dogs were physically examined. Ultrasound and radiographic contrast study were performed to rule out (anatomic) abnormalities in the urinary tract. Urinalysis (urine obtained by cystocentesis by ultrasound guidance) and urine culture were performed to rule out cystitis, prostatitis and urolithiasis. Ultrasound to exclude cystitis, urolithiasis, polyps and tumors. It is recommended to distinguish VURD from these diseases, which may cause the same symptoms, so a compliant therapy for VURD is guaranteed. Canines with a mechanical obstruction of the urethra and or spinal trauma were excluded from the study. After also using retrograde urethrocystography to rule out mechanical obstructions, the diagnosis VURD was made. 
The initial prazosin dosage was 0.05-0.1 mg/kg 2dd. When the response to prazosin administration was disappointing and there were no side effects, carbachol (0.03 mg/kg 3dd) or mestinon (0.3-1 mg/kg 2-3 dd) was added to the therapy. After one week, diazepam (0.08-0.16 mg/kg 3dd)  was added when there was still less response to the treatment. Diazepam is effective if the external sphincter is involved in the cause of VURD. During the six weeks of therapy, the owners kept a diary in which the following was listed. Times per day the dog was walked, description of the voiding pattern, attempts to urinate without success and side effects when present. Possible side effects were hypotension with difficulty in walking, a wobbly walk, tachycardia, nausea and lethargy. 
Terazosin was administered for six weeks. The first four weeks the dosage was adjusted to 0.5 mg/kg twice a day. The last two weeks, the doses was reduced to 0.25 mg/kg twice a day. However, when dogs revealed side effects during the first four weeks, the dosage was immediately reduced to 0.25 mg/kg twice a day. After a minimum of three days, improvement can be expected. 3, 11 When terazosin treatment is interrupted, for any reason, the treatment should be restarted with the original dose. 1
When the response to terazosin administration was disappointing and there were no side effects, carbachol (0.03 mg/kg 3dd) or mestinon (0.3-1 mg/kg 2-3 dd) was added to the therapy. 

After one week, diazepam (0,08-0,16 mg/kg 3dd)  was added when there was still little or no response to the treatment. Diazepam is effective if the external sphincter is involved in the ethiology of VURD.
During the six weeks of therapy, the owners kept a diary in which the following was listed: times per day the dog was walked, description of the voiding pattern, attempts to urinate without success and side effects when present. Owners also listed if their dog was interested in bitches in estrus and listed the dog’s behavior towards bitches in estrus. After the six week treatment, the study was terminated and the filled out diaries were returned at the Utrecht University. 
When the owner agreed, (chemical) castration was performed as soon as possible. If preferred by the owner, chemical castration was performed prior to surgical castration to evaluate the influence on the dog’s behavior. However, surgical castration is most effective. Chemical castration could consist of an Tardak injection (works almost instantly, duration of 4-6 weeks) or a GnRH-agonist (chip, deslorelin, Suprelorin®). Deslorelin will be effective after two weeks, but has a total duration of six months and the effect sometimes may even persist up to 12 months.
February 2011 (terazosin) and April 2011 (prazosin), long term follow up information was obtained by telephone inquiry from the referring veterinarians. 
Results
Prazosin

Prazosin was not always the only drug given to treat VURD (table 1) due to disappointing response to prazosin. 
Two out of 5 dogs (40%) were castrated prior to prazosin treatment. One out of 5 dogs (20%) was chemically castrated at the beginning of the prazosin treatment, as well as during the treatment. Surgical castration was never performed. Two out of 5 dogs (40%) were chemically castrated at the start of the prazosin treatment and surgically castrated during the treatment. 
Catheterization was daily performed in 4 out of 5 dogs (80%). In one dog (25%) a permanent catheter was placed for several days. One out of 5 dogs (20%) was never catheterized during prazosin therapy. 

Daily catheterization was required because the dogs were not able to empty their bladder, despite prazosin administration. Catheterization was performed by veterinarians of the Faculty of Veterinary Medicine Utrecht University as well as by the referring veterinarian. In some cases, the owner was able to perform catheterization. When catheterization was necessary, antibiotics were administered.  
Four out of 5 dogs (80%) developed a bacterial cystitis. In 3 out of these 4 dogs (75%) daily catheterization was performed. One of the 4 dogs was never catheterized. However, the dog with a permanent catheter did not develop a cystitis. The dogs were treated with antibiotics.
Side effects

Four out of 5 dogs (80%) did not reveal any side effect after prazosin administration. 
In fact, in 1 out of these 4 dogs (25%) voiding difficulties increased after mestinon administration. This dog even became lethargic, suffered from vomiting and had a droopy facial expression after mestinon administration. One out of 5 dogs (20%) became lethargic after prazosin administration.

Follow up; april 2011

The German Pointer had a further prazosin therapy for a month, after the six weeks as mentioned above. Prazosin treatment was stopped after this month and currently the dog is free from clinical signs of VURD. One Labrador Retriever required catheterization once in 2009 and once in 2010. This was performed by its owner. Since 2010, the owner did not contact the referring veterinarian about VURD related problems. One Labrador Retriever is currently free from clinical signs of VURD.  

Two out of 5 dogs (40%) were euthanized due to symptoms of VURD.  

The Chow Chow was euthanized at the owners request, 2.5 years after the dog was diagnosed with VURD, because voiding difficulties were still present. The German Shepherd was treated with terazosine after prazosine treatment. This dog was also euthanized, 310 days after diagnosis, at the owners request due to symptoms of VURD (table 1 and 2). 

Table 1. 

	Breed
	Duration of signs before therapy (days)
	Therapy
	Abnormal 

findings
	Response to therapy
	Side effects
	Follow up

February/April 2011

	Chow Chow
	0, acute
	Prazosin

Mestinon

Synulox

Doxycycline

Tolfedine

Metacam
	Melatonin disorder

Osteoarthritis

Dilatated pars prostatica

Narrowed lumen urethra (caudally os penis)

SG 1.011
	Poor; daily catherisation needed
	None
	Death due to dyssynergia

Euthanasia 929 days (2,5 years) after diagnosis

	German Shepherd
	100, intermittent 
	Prazosin Synulox 


	Haematuria

Enlarged prostate

Recidivistic cystitis

Urine positive for renal epithelium
	Poor
	None
	Death due to dyssynergia

Euthanasia 310 days after diagnosis 

	German Pointer
	119
	Prazosin
Synulox

Caprodyl

Mestinon 

Diazepam
	Perianal tumor

SG 1.020
	Good
	None
	Free from clinical signs and prazosine since October 2008

	Labrador
	152
	Prazosin

Synulox
	Cystitis

Daily sexual excitement 
	Moderate 
	Lethargia 
	Once a year, clinical signs present. Last visit vet with clinical signs of dyssyjnergia: July 2010

	Labrador
	365
	Prazosin

Clavubactin
	Recurrent cystitis

Cataract and PRA (Progressive Retina Atrophia) both eyes

SG 1.008
	Moderate
	None
	Free from clinical signs since October 2008


Good ( voiding with normal flow

Moderate ( periods of voiding with normal flow alternate with periods of voiding with decreased flow
Poor ( no change in voiding pattern; dysuria/stranguria
Terazosin

Like prazosin treatment, terazosin was not the only drug given to treat VURD (table 2), due to the fact that the response to terazosin was often disappointing. Also castration was performed to treat VURD. 
Seven out of 14 dogs (50 %) were castrated prior to terazosin treatment. One dog (14,3%) improved after castration and had no signs of VURD for 15 months. Eventually, problems did recur.  Five out of 14 dogs (35,7%)  were chemically castrated during the six weeks of treatment. Three out of these 5 dogs (60%) were surgically castrated eventually. Castration seemed to be, combined with terazosin administration, effective in 2 out of these 5 dogs (40%). One dogs (7,1%) was castrated afterwards. Initially, castration had a positive effect, but the problems recur eventually. Two dogs (14,3%) were never castrated.  

Catheterization was repeatedly performed in 12 out of 14 dogs (85,7%). In one dog (7,1%) a permanent catheter was placed for several days, 5 dogs (35,7%) required daily catheterization, 1 out of these 5 dogs (20%) required only daily catheterization at the start of the therapy. In 5 dogs (35,7%) catheterization was performed weekly. Daily catheterization was performed because the dogs were not able to empty their bladder, despite terazosin administration. Catheterization was performed by veterinarians of the Faculty of Veterinary Medicine Utrecht University as well as by the referring veterinarian. In some cases, the owner itself was able to perform catheterization.  
Five out of 14 dogs (35,7%) developed a bacterial cystitis. Two of these 5 dogs (40%) developed a recurrent cystitis. In one dog, catheterization was frequently performed, in the other dog catheterization was daily performed. Daily catheterization was performed in 3 out of 5 dogs (60%). Frequent catheterization was performed in 2 out of 5 dogs (40%). When catheterization was necessary, dogs were treated with antibiotics. 
Side effects
Several side effects were noted during the six week treatment. Nine dogs (64,3%) were lethargic, especially at the beginning of the therapy. Two out of 9 dogs (22,2%) had difficulty walking due to the medication. Three out of 9 dogs (33,3%) developed intestinal problems, 1 dog (33,3%) also vomited. One out of 9 dogs (11,1%) had difficulty breathing. Two out of 9 dogs (22,2%) showed stupor after which the doses were tapered down. The response to this was disappointing and the decision was made to stop terazosin administration. Instead of terazosin, phenoxybenzamin (Dibenzyran®) was administered. Both dogs were no longer stupor though dysuria/stranguria recurred. Two dogs (13,3%) developed posterior paresis or paralysis after the first terazosin administration. In 1 of these 2 dogs (50%), terazosin administration was immediately aborted and not resumed. After that, voiding difficulties as well as the paresis/paralysis no longer occurred during the study. The dosis was tapered down in the other dog after which paresis/paralysis no longer occurred. One dog (7,1%) showed hair loss and itch. One dog (7,1%) had nausea after terazosin administration. One dog (7,1%) did not reveal any side effect. 
Follow up; February 2011
One Labrador Retriever is currently treated with diazepam and tamsulosin. The referring veterinarian decided to administer tamsulosin instead of terazosin, because the response to terazosin was minimal. This dog has recurrent cystitis and is still catheterized every week. One Labrador Retriever have not been treated with terazosin for a long time. The urine of this dog often contains struvite, blood and proteins. The voiding difficulties are still present and have not changed ever since. 
One Labrador Retriever is currently treated with terazosin, for over a year. Every other day, 0.25 mg/kg terazosin is administered and this dog is free from clinical signs of VURD. One Labrador Retriever has not been treated with terazosin for a long period of time. Voiding difficulties and especially recurrent bacterial cystitis are still present. One Labrador Retriever is currently treated with ephedrine (Enurace®), because of urinary incontinence. Terazosin administration stopped after this study. Terazosin administration One Labrador Retriever is currently, since 2008, treated with terazosin; 0.25 mg/kg per day. Occasionally, the dog is catheterized by its owner but its voiding pattern is generally stable. 
Eight out of 14 dogs (57,1%) are deceased. 
Euthanasia/death due to VURD
The Bernese Mountain Dog was euthanized 11 days after initiating therapy. The dog was not able to urinate nor defecate independently. The German Shepherd dog was euthanized 6 months after initiating therapy. Voiding difficulties became slowly worse and the dog was euthanized at the owner’s request.  
Euthanasia/death due to an other cause
Approximately 6 months after initiating therapy, a Golden Retriever was euthanized because of respiratory difficulties. Another Golden Retriever had an enlarged spleen which was surgically removed, about 3 weeks after initiating therapy. The dog died of cardiac arrest after surgery. Three months after initiation of terazosin therapy, a rapidly growing mass was found in the Hovawart its bladder. Regarding the likely poor prognosis, no further therapy was desired and the dog was euthanized at the owners request. The Jack Russell Terrier died at home from an unknown cause, 2 months after initiating therapy. A year after initiating therapy, a mass was found on a Labrador Retriever its penis. A biopsy was taken from the mass, but the dog was euthanized before biopsy results were available.  

Due to a stroke, the Old English Sheepdog was euthanized 6 months after initiating therapy.  

Table 2. 
	Breed
	Duration of signs before therapy (days)
	Therapy
	Abnormal 

findings
	Response to therapy
	Side effects
	Follow up

February 2011

	Bernese Mountain Dog 
	7
	Terazosin
Mestinon 

Synulox

Dibenzyran Diazepam

Ventadinon
	Cystitis

Enlarged prostate

s.g. 1.014
	Poor
	Passive, lethargia, defecating difficulties 
	Death due to dyssynergia

Euthanasia 11 days after diagnosis

	German Shepherd 
	100, intermittent 
	Terazosin Synulox 

Mestinon

Rimadyl 

Valium 

Baytril 

Diazepam
	Haematuria

Enlarged prostate

Recidivistic cystitis

Urine positive for renal epithelium
	Poor
	Passive, sopor 
	Death due to dyssynergia

Euthanasia 310 days after diagnosis 

	Golden Retriever
	7
	Terazosin

Atopica 

Prednisone
	Pure red cell aplasia

Renal proteinuria
	Good
	Passive, first few days 
	Death due to another cause

Euthanasia

212 days after diagnosis

	Golden Retriever
	9
	Terazosin Diazepam
	Thick bladder wall

Enlarged prostate

Narrowed urethra prox os penis (2cm)

Fractured os penis prox

s.g. 1.016


	Moderate
	Lethargia, intestinal problems
	Death due to another cause

25 days after diagnosis 

	Hovawart
	145, intermittent
	Terazosin

Mestinon Diazepam Clavubactin
	s.g. 1.019
	Moderate
	None
	Death due to another cause 

Euthanasia >128 days after diagnosis

	Jack Russel Terrier
	7
	Terazosin
	Bilateral renal infarcts

Liver cyst

Narrowed urethra

Struvite

	Poor
	Paralyse posterior 1 day after first dosis
	Death due to dyssynergia

56 days after diagnosis

	Labrador Retriever
	31
	Terazosin

Mestinon Doxycycline Diazepam

Tardac
	Cystitis

Mass on thorax wall

s.g. 1.024
	Moderate
	Difficulty walking

Lethargia (less when diazepam administration stopped)
	Death due to another cause

Euthanasia 48 days after diagnosis

	Labrador Retriever
	31
	Terazosin Clavubactin

Suprelorin
	None
	Good
	Loss of hair, itch 
	Ups and downs

	Labrador Retriever
	2.5 years episodes of dysuria/stranguria Problems got worse since 92 days
	Terazosin Mestinon

Surgical castr

neourethrostomy
	Thick and irregular bladder wall


	Good
	Parese posterior after 1 day, lethargia
	Problems still present 

	Labrador Retriever
	42
	Terazosin
Surgical castration
	None 
	Good
	Lethargia after increasing  dosage 
	1T Terazosin, every other day without problems

	Labrador Retriever
	60
	Terazosin
	s.g. 1.019
	Poor
	Lethargia
Difficulty breathing
	Pyelonefritis suspected

	Labrador Retriever
	545, intermitterent
	Terazosin Diazepam
	Recidivistic cystitis

Struvite
s.g. 1.006
	Moderate
	Lethargia, difficulty walking. Only first week of therapy
	Enurace (incontinence)

	Labrador Retriever
	14
	Terazosin Diazepam

Ventadinon

Surgical castratrion
	Cystitis

Bladder grit
s.g. 1.021
	Good
	Vomiting, diarrhoea 
	Catherisation sometimes required

	Old English Sheepdog
	42
	Oxybutinin Terazosin Mestinon antibiotics Diazepam Carbachol

Ypozane

Tardak

Surgical castration
	Hip osteoarthritis
Spondylosis
Sertoli cell tumor r. testicle

	Poor
	nauseous
	Death due to another cause

Euthanasia 224 days after diagnosis


Good ( voiding with normal flow

Moderate ( periods of voiding with normal flow alternate with periods of voiding with decreased flow
Poor ( no change in voiding pattern; dysuria/stranguria
Prazosin vs terazosin 
	
	Prazosin
	Terazosin

	Participants 
	5
	14

	% side effects
	20% (1 out of 5)
	92,9% (13 out of 14)

	Respons therapy % Good
	20% (1 out of 5)
	35,7% (5 out of 14)

	Response therapy % Moderate
	40% (2 out of 5)
	28,6% (4 out of 14)

	Response therapy % Poor
	40% (2 out of 5)
	35,7% (5 out of 14)

	Death due to dyssynergia
	40% (2 out of 5)
	21,4% (3 out of 14)

	Death due to an other cause
	0% (0 out of 5)
	35,7% (5 out of 14)

	Alive
	60% (3 out of 5)
	42,9% (6 out of 14)


One dog (German Shepherd) participated the study of the efficacy and side effects of terazosin as well as prazosin. It is remarkable that this dog had no side effects after administrations of prazosin, but revealed side effects after terazosin administration. 

Discussion
Terazosin
Not all dogs have had the same treatment of six consecutive weeks. This is partly due to the fact that not every owner was willing to continue therapy. For example, one dog became lethargic after terazosin administration, by which the owner decided to stop further administration. After this decision, dysuria/stranguria recurred almost immediately. However, this dog was overdosed with diazepam (2 mg/kg instead of 0.08-0.16 mg/kg) by which the dog became lethargic. Diazepam administration was stopped, terazosin administration was re-initiated and the dog was no longer lethargic. 

One owner decided to taper down the doses. The reason for this is unknown. After the doses was tapered down, voiding difficulties recurred. The doses was increased and the dog responded as expected. 

Because one dog revealed a quite severe side effect (paresis/paralysis posterior) after the first terazosin administration, the owner decided to stop terazosin administration immediately. Subsequently, terazosin administration has not been continued. It was decided to include this dog in this study despite the fact that this dog was only treated one time with terazosin, instead of a six week therapy like the other dogs. The decision was made due to the fact that the dog revealed parese/paralysis posterior after first terazosin administration.   

An other reason why not all the included dogs had the same treatment for six consecutive weeks, was due to the fact that 2 out of 14 dogs (14,3%) were euthanized within these six weeks (table 1). 

Four out of 14 dogs (28,6%) were treated with prazosin in the past. One dog (25%) was treated with prazosin two years prior to terazosin treatment. The other 3 dogs (75%), treatment of VURD with prazosin was continued with terazosin. In one case because prazosin was no longer available, in the other two cases because respons to prazosin was disappointing. One out of these 3 dogs (33,3%) was included in both prazosin and terazosin study at the Utrecht University. The dog revealed some side effects due to terazosin administration after which was decided to include this dog in the study. Even though prazosin administration prior to the terazosin study was a criterion for exclusion from the study. 

Additional
Besides bacteria, it is not entirely clear what caused cystitis that some dogs developed. This may be caused by repeated catheterization by which bacteria were inserted via the catheter. Despite the fact that antibiotics were administered when dogs were catheterized daily. It may also be caused by the presence of an increased residual volume. The dogs were not able to completely empty their bladder which caused a prolonged presence of urine in the bladder. This increases the risk to an infection. It could also be a combination of the causes mentioned above. However, not every dog did develop cystitis after being repeatedly catheterized and not every dog that did develop cystitis was repeatedly catheterized.  

The amount of Labrador Retrievers included in the study is remarkable. It suggests a genetic component involved in the etiology of VURD in Labrador Retrievers. However, there is no literature found concerning this genetic involvement therefore research is required to confirm this suggestion. 
NOTE one Labrador Retrievers developed dysuria/strangura shortly after a collision. 
 
This study also suggests that Labrador retrievers reveal a different, more pure form of VURD than many other breeds. The Labrador Retrievers reveal a so called primary form of VURD, with no apparent cause. Response to the therapy as mentioned above is moderate to good and this form can be kept, in most cases, under control. In contrast, other breads reveal a more complex form of VURD with possibly a different underlying cause. This form does not always have the desired effect on the therapy as mentioned above. Due to that, this form is more difficult to be controlled. However, this suggestion is based on the findings of these studies. Therefore research will be needed to confirm this suggestion.
 
It is almost impossible to predict prognosis in advance of the therapy. Every dog responds differently to terazosin treatment and some dogs do not respond at all. This makes it impossible to predict whether the treatment will be successful, if a relapse will occur and if so how long this period will last. A proper therapy has to be based on its effect. In case of VURD, it is of great importance to prevent the bladder from becoming atonic. When dogs are unable to void, catheterization must be performed. If catheterized in time, an atonic bladder caused by bladder distension, can be prevented. In this case, prognosis of a VURD diagnosed dog is less poor. 
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