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LECTION 3. BLADDER OUTLET OBSTRUCTION.
Causes of bladder outlet obstruction (BOO)

This very much dependent on the age of the patient. In male neonates with BOO the cause is likely to be congenital urethral valves or obstructing embryological remnants. In younger men urethral strictures or functional bladder neck obstruction are common causes of obstruction (though obstruction is unusual in young men). Bladder neck dyssynergia and, more rarely, neurological causes such as detrusor sphincter dyssynergia (and static distal sphincter obstruction can also cause BOO in younger men. In older males benign prostatic obstruction (BPO) due to benign prostatic enlargement (BPE) is the commonest cause of BOO - up to 70% of men in their seventh decade of life. Other causes of BOO in the elderly male include obstruction from prostate cancer, urethral stricture, or urethral foreign bodies (which include urethral stones).

In women obstruction may be due to urethral strictures, pelvic masses (which can occlude the urethra) such as ovarian or fibroid uterine masses, previous anti-incontinence surgery, prolapse (cystocele, rectocele, uterine), primary bladder neck obstruction and urethral diverticulum or, in some cases may be due to urethral dysfunction (a functional obstruction, with no demonstrable anatomical abnormality occurring in the neurologically normal). Some women with LUTS (lower urinary tract symptoms) or urinary retention have been found to have abnormal EMG activity in the urethral sphincter, and it is believed that this is associated with inadequate relaxation of the urethral sphincter, leading to obstruction to the flow of urine and ultimately retention .
Modes of presentation of BOO

There are two main ways in which BOO may present - acute retention of urine or LUTS. Urinary retention in males is covered in Chapter 3. An uncommon presentation of BOO is with a bladder stone, which may itself cause haemaiuna bladder pain or both.

While LUTS may certainlv be causec bv BOO, in recent years we have come to appreciate that men presenting with urinary symptoms mav not have obstruction. In traditional urological teaching, benign prostatic hyperplasia (BPH) causes benign prostatic enlargement (BPE), which by compressing the urethra causes bladder outlet obstruction (BOO). This in turn leads to a complex of symp​toms, classically called 'prostatism’ and, if a critical degree of BOO ensues urinary retention may occur. This concept has been thrown into question by the observation that age-matched elderly men and women have equivalent 'BPH’ symptom scores (despite the obvious absence of a prostate in women!) and by a wealth of data which has failed to find any close correlation between urinary symptoms, prostatic enlargement and BOO. We therefore nowadays talk about LUTS rather than prostatism  since the term prostatism implies a pathophysiolocal significance which simply does not exist ('prostatism’ implies the symptoms are due to the prostate). It is impor​tant to appreciate that LUTS have no real diagnos​tic value - they simply tell you that something is wrong, but not precisely what is wrong. The presence of LUTS cannot therefore, in themselves, be used to diagnose BOO,

LUTS are subdivided into so-called storage symptoms (frequency, urgency and nocturia), since they occur at a time when the bladder should be storing urine, and voiding symptoms (hesitancy, poor urinary flow, intermittent flow and terminal dribbling) which occur during the process of void​ing. A number of symptom scores have been devel​oped to quantify symptoms and measure the 'bothersomeness' of those symptoms. The most well known is the AUA (American Urological Association) score (it is also known as the International Prostate Symptom Score or IPSS). More recently the International Continence Society has developed a validated symptom questionnaire, one for men and another for women, which pro​vides a very comprehensive record of a patient's symptoms. The AUA symptom score asks the patient to rate the severity of 7 symptoms - poor flow, intermittency, straining, incomplete bladder emptying, frequency, nocturia and urgency. Each symptom is rated from 0 to 5, depending on whether the symptom is absent or occurs less than 20% of the time, less than half the time, half the time, more than half the time or almost always. The highest possible total score is 35. The AUA symp​tom score also asks the patient to 'score' the overall bother that their symptoms cause them by asking 'If you were to spend the rest of your life with your urinary condition just the way it is now, how would you feel about that?'. The responses (and appropri​ate scores) are delighted (0), pleased (1), mostly satisfied (2), mixed - satisfied and dissatisfied (3), mostly dissatisfied (4), unhappy (5) and terrible (6).

When the AUA symptom score was first developed it was thought that it would be able to diagnose BPH or BOO, but as discussed above, indi​vidual symptoms or summations of symptoms (into scores) are not able to discriminate patients with BOO from those without. Nonetheless, they do allow a record of a patient's symptoms to be made, which can be used to document the effect of various treatments.

Having said that, symptoms have no real diag​nostic power; some symptoms are suggestive of underlying pathology. Macroscopic haematuria, par​ticularly in those aged over 50 is associated with a urological malignancy (bladder or kidney) in a substantial proportion of patients and the symptom of bedwetting is very suggestive of high-pressure chronic retention. One should also be sus​picious of the patient with marked urgency or blad​der pain (i.e. suprapubic pain) for this may indicate the presence of an underlying bladder cancer, partic​ularly carcinoma in situ (malignant cystitis). Many urologists arrange for such patients to have a cystoscopy, to allow direct visualization of the bladder.

Examination of the patient presenting with LUTS should include suprapubic palpation and percussion for the presence of an enlarged bladder, a digital rectal examination (DRE) to assess whether the prostate has a benign or malignant consistency and a focused neurological examination. In cases where a neurological basis for the symptoms is suspected, this should include eliciting the bulbocavernosus reflex (squeezing the glans penis gently, but firmly while performing a DRE and eliciting contraction of the anus - a test of the integrity of the sacral cord and its afferent and efferent connec​tions to the bladder), eliciting the ankle reflex and testing sensation in the feet and perianal region.

Assessment of prostate size by digital rectal examination is inaccurate, though it can give a rough indication of prostatic size. If the prostate appears to be large on DRE, a transrectal ultrasound| (TRUS) provides a very accurate measurement of size. While the correlation between prostate size and BOO is poor, preoperative assessment of prostatic size indicates the particular operative approach to prostatectomy. Small prostates can be managed by transurethral prostatectomy (TURP); very large prostates are best removed by open prostatectomy.

Pathophysiology of BPO

There are believed to be two components to prostatic obstruction - obstruction due to increased tone of prostatic smooth muscle (which is innervated by sympathetic nerves - this is the so-called dynamic component) and that due to the bulk effect of the enlarged prostate (the so-called static component). One component may be more important than another in a particular individual, and this may be part of the explanation why prostate size correlates relatively poorly with degree of obstruction as measured by pressure-flow studies.

Investigation of a patient with suspected BOO

As stated above, LUTS suggest that the patient has some bladder or urethral pathology, but not which pathology. Further investigations are required to establish whether the patient's symptoms are caused by underlying BOO.

Uroflowmetry records maximum flow rate (Qmax - measured in mis"') against time. Nowadays, computerized flowmeters are available, which provide a print-out of Qmax against time, and give additional information such as voided volume . The test is non-invasive and simple. There is a statistical relationship between flow rate and presence of BOO. Thus, in one study of almost 1300 men with LUTS those BOO had a Qmax of 9.7 ml/  s compared with 12.6 ml/s - in those without BOO. However, some men with BOO had high flows, and other men with no BOO had low flows. Using a cut-off value of Qmax of 10ml/s as indicating the presence of BOO gave a specificity for diagnosing BOO of 70%, a sensitivity of 47% and a positive predictive value of 70%. Thus, uroflowmetry alone (specifically Qmax) cannot be used with certainty to diagnose BOO. This is because a low flow can be due to an underactive detrusor, rather than to the presence of BOO (i.e. there may be no restriction to flow in the urethra, but the pressure head that the bladder is able to produce is low - hence Qmax will be low). More complex urodynamic investigation, where pressure as well as flow is measured (pressure-flow studies) is required to determine whether the patient has obstruction or not.

Residual urine volume can be measured by ultrasonography. This provides an accurate measurement of residual volume. As with uroflowmetry the correlation between residual urine volume and presence of BOO is poor - so the presence of residual urine does not imply the presence of BOO.

Pressure-flow studies provide information about bladder pressure at the peak value for Qmax and there are a variety of methods (equations and nomograms), which relate pressure to flow and allow one to diagnose the presence or absence of BOO.
One such nomogram is known as the ICS provisional nomogram and it is a derivative of the older (and more well known) Abrams-Griffiths nomogram . Values for pressure and flow are determined from the pressure-flow study, and a diagnosis of BOO can thus be made. Pressure-flow studies are the gold-standard method (indeed the only method) for diagnosing BOO.

However, whether one proceeds to pressure-flow studies in the 'average' elderly patient presenting with LUTS, whom you suspect has benign prostatic obstruction, depends to some degree on your philosophy about what you are trying to treat. Most people would agree that we should treat symptoms. Some believe that as long as the symptoms improve, it doesn't matter whether the patient has obstruction or not, and therefore why bother attempting to diagnose BOO if the diagnosis is not going to influence response to treatment? Similarly, some argue that measurement of post-void residual urine volume and Qmax are of no value in predicting outcome of treatment - and therefore why bother measuring these urodynamic variables? Thus, in the United States the Agency for Health Care Policy and Research  has issued 'Clinical Practice Guidelines' for management of men with LUTS that concluded 'establishing a pre​cise diagnosis is of minimal value if the information does not lead to a difference in clinical outcome'. The whole area of diagnosis of LUTS has been the source of much debate over the last few years.

In the Veterans Affairs trial of TURP versus watchful waiting, men with a PVR of 100 ml or less had no significant difference in symptom reduction after TURP compared to those with a PVR 101-350 ml  and Qmax could not predict who would have a successful outcome and who would not. While pressure-flow studies can certainly determine whether a patient has BOO, again their prognostic value with respect to the outcome of prostatectomy is questionable. In men selected for prostatectomy on the basis of symptoms and a Qmax <15ml/s, Neal et al. (1989) reported a poor outcome in 21% of those with BOO compared with 36% in those without BOO. However, most of those without obstruction did well and pressure-flow studies were unable to pre​dict the likelihood of a poor outcome in individ​ual cases. Essentially, while men with BOO confirmed on pressure-flow studies statistically have a greater chance of improvement in their LUTS post-TURP, most patients with LUTS who have not undergone formal pressure-flow studies (and proceed to TURP solely on the basis of their LUTS) also have a good symptomatic outcome. The proponents of pressure-flow studies say that the cost-savings from performing pressure-flow studies and not operating on men with no evi​dence of BOO, offset the costs of the pressure-flow studies. However, as 60% of men without BOO report improvement in their LUTS after TURP, it is difficult to deny them a potentially beneficial treatment, simply because they do not fit into a certain diagnostic category.

Most patients presenting with LUTS are seeking a treatment that will improve their symptoms, and may not be particularly interested in establishing for certain that these symptoms are due to BOO. In the UK, pressure-flow studies are not part of the routine diagnostic evaluation of elderly men with LUTS who are thought to have BPO. Investigation of a patient with suspected BOO therefore usually centers around the nature of his symptoms (which can be assessed by direct questioning or by symp​tom score) and this is usually supplemented by measurement of flow rate (though as mentioned above the evidence for measurement of Qmax being of prognostic value is not good). A definite diagno​sis of BOO is therefore not usually obtained and the patient is treated in the absence of a definite urodynamic diagnosis. We are therefore really dis​cussing investigation of the patient with suspected BOO.

There are certainly patients who are not 'average' and in whom pressure-flow studies can provide useful diagnostic information, particularly when combined with simultaneous X-ray screening of the bladder neck and urethra during voiding. These include younger patients with LUTS in whom urethral stricture disease is thought to be unlikely and those patients with a possible neurological basis for their LUTS. In the younger patient presenting with LUTS (e.g. a man aged 20 to 40 or thereabouts) urethral stricture disease is a not uncommon cause of LUTS and BOO. Here, pressure-flow studies, while useful in determining the presence of obstruction, do not confirm its cause, and a simple retrograde urethrogram is in fact the only investigation that is required. In any case, any attempt at performing pressure-flow studies is unlikely to succeed if the stricture is narrow, because a urethral catheter will prove impossible to insert.

It is sensible to measure serum creatinine in individuals with suspected BOO, given the potential for its effect on renal function - high bladder pressures can lead to high intrarenal pressures. Urinalysis or microscopy/culture are also valuable, and may identify patients with urinary tract infection or those with microscopic or dipstick haematuria. Patients with haematuria require cystoscopic examination of the bladder. Serum PSA testing is recommended in patients with LUTS, since the diagnosis of prostate cancer could alter the way the patient is managed.

Treatment of suspected BOO

Treatment of a patient with suspected BOO is dependent on the patient's presentation – LUTS or urinary retention.

Some patients may not want any specific treatment, once they have been reassured that it is unlikely that they have prostate cancer and that their risk of subsequent urinary retention is low. Studies of the natural history of LUTS (i.e. in the absence of treatment) suggest that, at least over a 5-year period of follow-up, one third of patients will experience worsening LUTS, in another third their symptom will remain unchanged, and in a further third there may be some improvement. For many patient this is reassuring. Others are simply not bothered by their symptoms even though they may ‘score’ quite high on a symptom score.

In those who wish to have some treatment a trial of an alpha-adrenergic blocking drug or a prostate-shrinking drug (e.g. finasteride) is worth-while. The rationale behind using alpha-adrenergic blocking drugs ('alpha blockers') in men with BPH  and LUTS is the presence of large quantities of smooth muscle in the prostatic stroma in BPH. It is thought that the tone of this smooth muscle may be an important factor in causing obstruction in BPH. While the improvement flow rate with alpha blockers is minimal (1-3 ml/s- at most), they have nonetheless been shown, in randomized, placebo-controlled studies, to improve symptoms in a large proportion of men. Side-effects associated with alpha blocker medication include tiredness. dizziness and postural hypotension, though the newer selective agents (alfuzosin, terazosin, doxazosin and tamsulosin) are usually well tolerated.

Finasteride is an inhibitor of 5-alpha reductase, the enzyme responsible for conversion of testosterone to dihydrotestosterone (DHT), the active androgen in terms of prostatic growth and subse​quent development of BPH. Prostate volume falls by approximately 20-30%, though it may take 6 months to have any impact on symptoms. Again, finasteride has been compared against placebo in large randomised studies, proving its effectiveness in the resolution of symptoms. It has a low side-effect profile, with approximately 5% of men reporting loss of libido and ejaculatory disturbance .
If a trial of medical therapy has failed to improve a patient's symptoms, then one can con​sider transurethral prostatectomy (TURP). While not a major operation this is certainly not a minor one. The patient should be warned that the likeli​hood of symptom resolution is in the order of 60 to 70% and that serious complications, though relatively unusual, can occur. Approximately 3% of men will experience urinary sepsis, require a blood transfusion or need to return to the operating theatre for control of heavy bleeding. Less than 1% will develop permanent incontinence, but tempo​rary urinary leakage, particularly that related to an urgent desire to void, is common after TURP. A total of 90% of men experience permanent retro​grade ejaculation and 10% permanent loss of erec​tion post-TURP. Rarely medical complications may occur (myocardial infarction, stroke, DVT). These factors need to be borne in mind when counselling a patient for TURP, and the patient will need to decide if their symptoms are bothersome enough to warrant the procedure.

Other treatment options for BPO include transurethral incision of the prostate (also known as bladder neck incision - BNI), laser prostatectomy (which involves resection or vaporization of the prostate by laser), and transurethral thermotherapy (transurethral application of microwave energy to the prostate which causes thermal damage to the obstructing prostatic tissue). Access to these treat​ments depends to an extent on local preferences and resources.

Patients with high-pressure chronic retention or high-pressure acute-on-chronic retention have high intrarenal pressures, and in the absence of adequate treatment of the cause of their BOO will develop progressive renal impairment. Here, the need for treatment in the form of prostatectomy (or long-term catheterization) is obvious.

In the case of patients with acute urinary reten​tion or low-pressure acute or chronic retention, some urologists will almost always offer a trial without catheter or TWOC (also known as a trial of void, TOV), arguing that a significant proportion will void spontaneously and will not suffer a recur​rence of retention. Others feel that the chance of further episodes of retention is high enough to warrant surgery without the need for attempts to remove the catheter, particularly if the patient has a history, prior to the episode of retention, of both​ersome LUTS. It is certainly sensible to discuss the pros and cons of TWOC versus immediate surgery. It is also worth bearing in mind that acute urinary retention or low-pressure acute-on-chronic reten​tion are sometimes precipitated by another acute event, such as an operation (hernia repair, hip replacement, back surgery such as laminectomy), acute illness or drug treatment (e.g. anticholinergic medication).

Additional treatments to improve the chances of a successful TWOC can be tried such as use of alpha-adrenergic blocking drugs or finasteride. The efficacy of these agents compared to placebo has not, as yet, been determined (trials are ongoing), but finasteride does seem to reduce the chances of acute retention in men with LUTS and it may well improve the chances of a successsful TWOC in those who have already presented with retention.

Patients with BPO presenting as recurrent acute retention, recurrent acute on chronic urinary reten​tion or with high-pressure chronic retention have one of only two choices - a long-term indwelling catheter (or, rarely, clean intermittent self catheterization [ISC] if the patient is able and willing to do this) or a prostatectomy, which is usually a TURP, but occasionally an open prostatectomy. If the patient has an elevated creatinine or other problems which might cause problems with surgery or anaesthesia (uncontrolled hypertension, unstable ischaemic heart disease, clotting problems), then a period of time allowing the creatinine to stabilize and managing these medical problems is time well spent.

Urethral strictures

A urethral stricture is essentially a scar within the urethra. It can occur as a result of an inflammatory process or trauma. Historically, urethral strictures were often caused by gonococcal urethritis, which causes marked urethral scarring and hence stricture formation. This is now unusual with the rapid use of antibiotics for gonorrhoea. Nowadays, many strictures are caused by the trauma of urethral instrumentation by catheters or cystoscopes or occur months or years after transurethral resection of the prostate for BPO. Here the large-bore instruments used to resect the prostate can damage the lining of the urethra at sites distant from the prostatic urethra (the meatus and bulbar urethra being the most common sites of post-prostatectomy stricture). Pelvic fractures are often followed by urethral stricture formation. When there is complete urethral disruption a urethral stricture is inevitable. Prolonged urethral catheterization - even for just a few weeks - can lead to a stricture, and this is a classical scenario following coronary bypass graft surgery, where urethral ischaemia in a patient with cardiovascular disease may also be a factor. Finally, balanitis xerotica obliterans (BXO; also know as lichen sclerosis et atrophicus), an inflammatory condition affecting the glans penis and urethra, is the most common cause of strictures involving the urethra in the glans of the penis, though there may be more extensive involvement of the anterior urethra.

A carefully taken history may help identify the cause of the stricture. Examination of the penis may identify the characteristic diffuse white patches of BXO involving the meatus and fossa navicularis. In fact, the most common presentation of BXO is with phimosis - a hard, non-retractile foreskin which has lost its normal, supple texture. As mantioned above, retrograde urethrography allows radiologic visualization of the full extent of the stricture and this plays an important role in determining the type of subsequent treatment.

Urethral strictures may be treated by urethral dilatation, division of the stricture by a sharp knife under visual control (optical urethrotomy) or by formal open surgical repair (urethroplasty).

Urethral dilatation is a minor procedure which can be carried out under local anaesthetic, though many patients understandably prefer a spinal or general anaesthetic. However, overenthusiastic urethral dilatation or that which causes further trauma to the urethra (as evidenced by bleeding from the urethra) is likely in itself to cause further stricture formation which will require at the very least further dilatations. This may, however, be an acceptable method of management (though clearly not cure) of a stricture in an older man who wishes to avoid or is not fit enough for potentially major reconstructive surgery. Optical urethrotomy is a more controlled technique of dividing a urethral stricture and is a minimally invasive form of treatment, but it too is associated with a significant chance of subsequent restricturing. If a single optical  urehrotomy fails to cure a stricture in a young man, then repeat urethrotomies are unlikely to be beneficial. ISC is proven to reduce the restricturing risk. Younger men may not be happy to accept the prospect of ISC, lifelong urethral dilatations or optical urethrotomies. In the young man with a stricture, serious consideration should be given to reconstructive surgery (urethroplasty). This may involve excision of the scarred length of urethra, with primary reanastomosis of healthy urethra to healthy urethra, or if the stricture is too long to allow this to be done, a flap of penile skin, or graft of buccal mucosa may be used to reconstruct the urethra.
BOO in women

The diagnosis of BOO in women relies on clinical suspicion - based on history and physical examina​tion - supplemented by radiological and urodynamic investigations.

There is no consensus on the urodynamic defi​nition of obstruction in women. Definitions based on Qmax alone, just as in men, cannot distinguish low flow due to detrusor hypocontractility from that due to BOO. Although voiding pressure is ele​vated in women with genuine BOO, severe obstruc​tion as seen in some men is very unusual and the definitions of BOO based on pressure and flow that are used in men cannot be applied to women. Current definitions therefore use a combination of pressure and radiologic imaging of the bladder outlet at the time of voiding to diagnose BOO in women, and say that BOO is present if there is radiographic evidence of obstruction between the bladder neck and distal urethra in the presence of a sustained detrusor contraction. This is usually associated with a low-flow rate, though not always. The key features of this defini​tion are a focal area of urethral narrowing in the presence of a sustained bladder contraction. Impaired detrusor contractility can be defined as an unsustained contraction or a contraction inade​quate to produce a normal flow rate or complete bladder emptying in the absence of a visualized, focal area of obstruction in the urethra.

Retention in women

Urinary retention in women has a broader range of potential causes than in men. A useful starting point for categorizing the causes of retention in women is to separate these into neurological and non-neurological. Neurologic causes include diabetes, multiple sclerosis, spinal cord pathology (spinal injury, spinal tumours, spondylolithesis), cerebrovascular accidents and transverse myelitis. Non-neurologic causes include various causes of urethral obstruction such as cystocele (a prolapsing bladder which impinges on, and therefore obstructs the urethra), rectocele or uterine prolapse, urethral stricture or pelvic masses of one sort or another (ovarian cysts, fibroid uterus), previous anti-incon​tinence surgery, genital herpes, and previous total abdominal hysterectomy. The latter probably causes retention by damaging the nerve supply to the detrusor and could therefore be defined as a neurological cause. Simple urinary infection can sometimes cause retention.

Prolonged epidural anaesthesia (e.g. during labour which ends in caesarian section, where the epidural is continued for some days) is a potent cause of retention in women. The bladder is usually catheterized in this situation, but a patient who fails to void after epidural anaesthesia should be carefully examined for the presence of bladder dis​tension. Prolonged bladder distension can cause a so-called distension injury to the bladder, leading to subsequent impaired detrusor contractility and permanent problems with bladder drainage.

The various neurological conditions noted above usually cause retention due to detrusor failure. Indeed, this is the commonest cause of retention in women, urethral obstruction being relatively rare. Urinary retention is sometimes the first manifesta​tion of multiple sclerosis in a woman, though MS more commonly causes detrusor hyperreflexia (lead​ing to uncontrollable incontinence) than detrusor hyporeflexia (detrusor failure - leading to reten​tion). As mentioned above a proportion of women with urethral obstruction show abnormal activity in the external sphincter on EMG recording, and it is thought that this may lead to inadequate relaxation of the sphincter during attempted voiding, some​times causing retention .
Urodynamic studies, which measure detrusor pressure (and therefore allow a diagnosis of detru​sor failure to be confirmed) are useful in distin​guishing detrusor failure from urethral obstruction as the cause of retention. Those patients with evi​dence of a normally contracting detrusor are likely to have urethral obstruction and if clinical pelvic examination and a pelvic ultrasound fail to identify a cystocele or pelvic mass as the cause of this, then a urethral stricture may well be the cause. In this situation urethral dilatation may be helpful. Unfortunately the only way of managing retention due to detrusor failure is to teach the patient how to perform intermittent self catheterization (or resort to long-term suprapubic catheterization) so that they can mechanically empty their bladder. Unfortunately cholinergic agonists have not proved useful in women who retain large residual urine volumes.

