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Lection 1. MATHERIAL AND METHODS IN UROLOGY, UROLOGICAL ANOMALY.
Taking a urological history

Patients with urological complaints can be of any age, physical and mental disposition, either (or both) sex, and hail from every social background imaginable. Take an incomplete history, ignoring, the social side and you will miss men and women who have fought at sea in the Battle of Jutland, on land in the mud of Ypres, flew on the Dambusters raid, served corgis aboard the Royal Yacht and acted as the Queen's chauffeur. The consultation should, as always, start with introductions and the offer of a handshake, after which its own flavour will develop. Like other surgical long cases, the consultation should take about 20 minutes. The complaint may be of an emergency nature, in which case analgesia or other pain-relieving treat​ment should be available as soon as the cause of the problem is established. If the patient wishes, any interested accompanying relative or supporter should be encouraged to be present during the history-taking and final discussion.

The patient's age and occupation (or former occupation if retired) are noted. The occupation is important because it may give a clue to the diagno​sis: for example, someone complaining of haematuria working for 20 years in a tyre factory probably has bladder cancer.

The presenting complaint is noted, its duration, associated symptoms and the impact it is having on the patient's life. The commonest complaints in urology are lower urinary tract symptoms and haematuria.
Lower urinary tract symptoms (LUTS) can be divided into two groups, as shown in. When considering LUTS, it is relevant to note whether storage or voiding symptoms predominate. Finally, an assessment of the 'bother' or disruption to daily activity or sleep as a result of the LUTS is worth while: this helps later when discussing treatment options. Haematuria may be painless or associate with loin, abdominal or urethral pain. Total haematuria implies bleeding from the kidneys, ureters or bladder. Initial haematuria is likely to be prostatic or urethral and terminal haematuria is more likely to be from the bladder neck. Haematuria with pain implies stone or  infection; painless haematuria implies either tumour or benign renal or prostatic bleeding.

Haematospermia is an uncommon complaint. Usually painless, careful questioning is required to ensure the reported blood has not come from the sexual partner or the patients' urine. Associated pain implies the presence of a prostatic inflamma​tion or calculus. It tends to be self-limiting, but requires investigation (urine stick-test, cysto-urethroscopy, serum prostate specific antigen [PSA] if persistent.

Incontinence is the involuntary urethral loss of urine. but for the purpose of history-taking, it may be divided into:

(a) nocturnal enuresis (bedwetting);

(b) stress incontinence, only associated with physi​cal activity such as sneezing;

(c) urge incontinence, associated with urgency (the urgent desire to pass urine);

(d) total incontinence, associated with overflow of a desensitized bladder or from a non-functioning urinary sphincter mechanism.

The complaint of pain should trigger a set of questions regarding its nature: site, severity, dura​tion, constancy, radiation, aggravating factors, relieving factors, whether there has been previous similar pain and associated symptoms. Pain from the kidney is felt in the loin; pain from the ureter is felt in the loin, iliac fossa, groin or scrotum; pain from the bladder is felt suprapubically; pain from the bladder neck is referred to the perineum and down the urethra to the tip of the penis and pain from the prostate is felt variably in the perineum, rectum, groin, upper medial thigh, lower back or suprapubically. Associated symptoms may include fever, rigors (uncontrolled shaking), nausea or vomiting.

The complaint of a lump should also trigger a set of questions: its site, when and how was it first noticed, whether it is painful, whether it has changed in size, itched or bled, whether there have been previous similar lumps and any associated symptoms.

If the patient complains of LUTS, pneumaturia (indicative of colovesical fistula) haematuria, or abdominal pain / lump, a general inquiry should be made about altered bowel habit, appetite and weight loss.

The past medical and surgical history, drug history and allergies should be taken for all new patients. Certain drugs, including certain non-steroidal  antiinflammatory  agents  and cyclophosphamide, cause chronic cystitis and haematuria. In the social history, it is important to establish whether the patient lives with a responsible and caring adult, such as their spouse, who could help look after the patient after any operation that might be required. An enquiry about the patient's sexual activity status and or sexual gender preferences may be relevant if there are genital or perineal symptoms. An obstetric history is important in female patients with voiding symptoms. A history of smoking is of concern with regards to bladder and kidney cancer. Alcohol intake may be relevant when considering frequency or nocturia. As regards the ‘systems review', less detail is required than with a medical history.

The physical examination

General

The patient should be courteously invited to lie comfortably on their back with arms by their sides, on a couch in a warm private room. In so doing, their mobility in transferring from their chair (or wheel-chair) to the couch is assessed and any help they require is noted. If the patient cannot lie comfortably because of a skeletal deformity or injury, examination must be carried out in an alternative position. If the patient cannot straighten one of his legs, or if it causes pain to do so, he mav have psoas irritation due to a retroperitoneal abscess, mass or retrocaecal appendicitis. If the patient is female, a male doctor may wish to request the presence of a chaperone, or vice versa. The patient should be asked to expose his or her abdomen, groins and genitalia.

Inspection of the hands, face and neck and palpation of the radial pulse, cervical and supraclavicular areas are routine. Signs of any gross cardiovascular, respiratory, obesity or wasting disease are usually evident.

The abdomen

Observation

The abdomen is inspected and any asymmetry, distension or surface lesions scars, skin lesions, sinuses) noted on a diagram together with other findings. The patient should be asked to point to the area of pain.

Palpation

The abdomen is palpated in the four anterior quad​rants and in the two renal angles. During this, keep a close watch on the patient's face and eyes to detect tenderness, while causing the minimum of pain. Note any mass: assess its site, size, surface, consistency, mobility and tenderness. If it is in the loin, can it be palpated bimanually? Can you get above or below the lump? A renal mass is detected in the right or left upper quadrants; it may or may not be tender; only its lower margin is palpable and it may not be possible to get above it; the mass should be palpable bimanually unless it is too small; it should be slightly mobile downwards on inspira​tion. A distended bladder is palpable suprapubically as a dome-like mass this can be difficult obese patients. The palpable bladder may or may not be tender; it is not possible to get below it.

Percussion

A renal mass should be resonant to percussion (in theory) because, unlike the spleen or liver, it is a retroperitoneal structure, overlying which is gas-filled bowel. A distended bladder is dull to percus​sion, because it lifts the peritoneal contents away from the abdominal wall.

Auscultation
Not particularly helpful in the diagnosis of urological disease, but nevertheless an important part of the abdominal examination.

The groins and genitalia

The patient should always be examined while watching the patient's face, lying and standing, so as not to hurt the patient or miss a hernia or varicocele. The foreskin, if present, should be retracted to ensure it is not tight and to reveal the glans penis. The urethral meatus is inspected to ensure it is in the normal position and is not scarred. The penile urethra and the corpora cavernosa are examined if the history suggests a relevance.

Examination of the female genitalia is done at the same time as a vaginal examination. This is not always necessary, but is indicated if the complaint relates to incontinence or other perineal symp​toms. The ideal situation is with adequate light and the patient as relaxed as possible, lying in the left lateral position. A lubricated Simms speculum is inserted and the vaginal introitus is inspected for surface lesions or masses. The patient is asked to cough; any descent of the anterior or posterior vaginal walls or the cervix are noted; any urinary leakage is noted. If indicated, a bimanual vaginal examination is performed to palpate the cervix and adnexae (with the patient supine).

The digital rectal examination (DRE)

This is relevant for almost all male patients with urological complaints and some females with a combination of bladder, bowel or pelvic symptoms . In Britain, the patient is examined in the left lateral position, though in the USA patients are examined in the knee-elbow position and in Italy the patient may be examined standing up! Whatever position, the patient must be reassured that the examination will be uncomfortable but quick. Patients with rectal stenosis, anal fissure, acute prostatitis, prostatic abscess or an inflamma​tory pelvic condition (diverticulitis, appendicitis, abscess, salpingitis) do find the DRE painful and this finding should be noted. The perianal skin and the anal sphincter are innervated by S2, 3 and 4. If neurological disease affecting the urinary sphincter is suspected, an assessment is made of perianal sensation and anal tone while performing a DRE. If either or both are reduced, then a lesion affecting these sacral nerves and indeed urinary sphincter function is highly likely.

Occasionally, a patient may be reluctant to undergo a DRE: in this case, he should be informed that it will not be possible to give an opinion on the state of his prostate or recommend any relevant treatment. Equally, the DRE may be avoided by doctors who are not confident of their findings: a recent survey of Oxford medical students sitting finals demonstrated that almost half had done five or fewer DREs and few felt confident in the inter​pretation of their findings. A business-like attitude and practical experience will resolve this lack of self-confidence.
MATHERIAL AND METHODS IN UROLOGY.

Radiological investigations

The following are common radiological investigations used in urology. Many of these are discussed in the relevant chapters.

Renal ultrasound

This quick, safe, inexpensive and non-invasive . It is suitable for detection of hydrohephrosis, renal parenchymal tumours, renal cysts . and bladder tumors. Renal and bladder stones are usually detected, but pelvi-ureteric and uretric stones are seldom seen. Post-micturition residual volume is calculated by measuring the dimensions of the bladder. Ultrasound is usually the recommended initial radiological examination of the kidneys for haematuria, but an IVU is indicated if the ultrasound and cystoscopy are normal.

Transrectal ultrasound (TRUS)

For defining the anatomy and volume of the prostate, and guiding prostatic biopsies. An uncomfortable investigation lasting 10 minutes, it is usually carried out as an outpatient investigation without anaesthetic. Antibiotic prophylaxis is administered to reduce the 1% risk of septicaemia following biopsy.

Scrotal ultrasound

For assessing masses and cysts of the testes, epididymes and spermatic cords. Ultrasound cannot exclude testicular torsion.

Intravenous urogram (IVU)

A plain X-ray incorporating kidneys, ureter and bladder (KUB) is taken as a 'control'. A contrast medium containing iodine is injected intravenously. Several radiographs are taken, firstly showing the uptake of contrast by the kidneys, seen as a nephrogram. Subsequent excretion of the contrast opacifies the pelvicalyceal systems and ureter then fills the bladder .Renal pelvicalyceal ureteric anatomy and drainage should be seen, sometimes requiring a tomogram. Finally, a post-micturition X-ray gives a view of the distal ureter, or demonstrates poor emptying. Indications include haematuria, if the ultrasound and cystoscopy have failed to demonstrate any cause; renal or ureteric stone; recurrent urinary tract infections when the ultrasound is normal. Mild reactions to the injected contrast are common, including flush​ing and urticaria; severe allergic reactions, includ​ing facial swelling and cardiovascular collapse, are rare (1 per 100 000) with modern hypoosmolar contrast media.

Urethrography and cystography

These investigations involve instillation of contrast into the urethra and or bladder, followed by radiogra​phy. The contrast is usually introduced via a urethral catheter, but it can be introduced 'antegrade' through a suprapubic catheter. Indications for urethrography are to investigate urethral trauma or stricture disease. Indications for cystography are to investigate bladder trauma, to check for healing after reconstructive blad​der surgery and to assess for ureteric reflux by asking the patient to void urine while a radiograph is taken (micturating cystourethrogram).

Computerized tomography (CT) urography

This is a sophisticated X-ray investigation, used for staging renal, bladder, retroperitoneal and testicular cancers. CT is also useful for identifying renal and ureteric calculi and investigating loin pain.

Magnetic resonance imaging (MRI)

A sophisticated imaging modality, involving the movement of electrons in a magnetic field, not X-rays. In urology, MRI is useful for staging prostate cancer, imaging renal cancer in the inferior vena cava and searching for intraabdominal testicles.

Renography

A nuclear medicine study, involving intravenous administration of a Technetium"-labelled sub​stance which is taken up by the kidneys. The result is obtained using a gamma camera, counting the radioactivity over the kidneys and bladder. Renography is designed to investigate renal tubular function and excretion. Static renography (e.g. dimercapto-succinic acid [DMSA]) is useful for assessing relative renal function and scarring. The isotope is taken up by the proximal convoluted tubules but not excreted into the urine. Dynamic renography (e.g. mercaptoacetyl-triglycyi [MAGS] i is designed to assess whether hydronephrosis is caused by obstruction or whether the renal pelvis is capacious but not obstructed. The isotope is taken up by the tubules and then excreted into the urine:

in the non-obstructed kidney, the isotope passes quickly down to the bladder . However, in the presence of obstruction, the isotope activity is retained in the kidney. Intravenous frusemide dur​ing the study may help demonstrate obstruction by causing a diuresis.

Bone scan
Bone scanning is used for detecting bone meta-stases during staging of urological cancers A technetium-labeled tracer is administered intra​venously which is incorporated into bone Scintigraphy is performed 3 hours later using a gamma camera . False negative results nw occur if metastases are osteolytic and false positive results may occur in the presence of Paget's disease or osteoarthritis. Bone scanning is sensitive as an MRI bone marrow screen for the detection of bone metastases .
Retrograde ureteropyelography

A ureteric catheter is passed up through the ureteric orifice using a cystoscope, under local or general anaesthetic. Contrast media is injected and radi​ographs are taken, giving superb views of the ureter, pelvi-ureteric junction and renal pelvi-calyceal system. The site of filling defects or obstructing lesions is well seen . Indications are for upper urinary tract obstruction or haematuria when poor views are obtained on IVU because of poor renal function or bowel gas, or the patient has a history of contrast allergy.

Antegrade ureteropyelography

Contrast media is injected via a percutaneous nephrostomy fine needle or tube, placed under local anaesthetic. Radiographs are taken, giving superb views of the pelvicalyceal system, pelvi- ureteric junction, ureter and bladder. The site of filling defects or obstructing lesions is well seen. Indications are for upper urinary tract obstruction or haematuria when retrograde ureterography is not possible, or the patient has an indwelling percutaneous nephrostomy tube.

Vasography

A fine cannula is placed in the lumen of each vas deferens at scrotal exploration. Radiological con​trast is injected into each vas and radiograms taken. These demonstrate the vasa, seminal vesicle, ejaculatory ducts, prostatic urethra . The level of any vasal obstruction is demonstrated. The main indication is male infertility with azoospermia but normal hormone profile .
Angiography

This is demonstration of either arterial or venous anatomy by intravascular injection of contrast media, usually via a catheter introduced into the femoral artery. This is followed by a series of high​ speed radiographs, made clearer by digital subtrac​tion of other tissues (DSA). The renal arteriogram is most frequently requested in urology. An arterial phase delineates the anatomy of the renal artery or arteries, followed by a capillary blush and finally a venous phase shows the renal vein . Indications include severe haematuria when other investigations have failed to demonstrate a cause, in case there is an arteriovenous malformation bleeding within the kidney, and as work-up prior to transplantation, partial nephrectomy or surgery on a horseshoe kidney.

Non-radiological investigations

Urine

The most basic investigation in urology is a stick-test of the urine (urinalysis). This is a quick, easy and cheap test carried out for every new patient attending the urology clinic, sometimes eliminat​ing the need for more expensive investigations. Stick-tests, also known as reagent strips, demon​strate the presence of haemoglobin, leucocyte esterase (present with pyuria), nitrites (present with bacterial infection), protein (present with glomerular disease or infection) and glucose (present in poorly controlled and undiagnosed diabetics). False positive reactions to blood include the   presence of iodine and the antiseptic hypochlorite. Vitamin C may cause a false negative test for blood.

In the presence of a positive stick-test for leucocytes, nitrites or protein, a mid-stream urine (MSU) should be sent for microscopy, culture and sensitivities. A result indicating leucocytes but no bacterial growth indicates either a partially treated infection, or a sterile pyuria. The latter should prompt consideration of urinary tract tuberculosis, traditionally investigated by sending three early morning urine (EMU) samples for microscopy with Ziehl-Neelsen staining and Lowenstein-Jensen cultures. These take 6-9 weeks to complete. An MSU result indicating a mixed bacterial growth but no leucocytes should be considered contaminated by perineal flora, and repeated. A pure growth of 104-5 colonies ml-1 in the presence of pyuria indicates urinary tract infection (UTI), and should be treated . The ova of Shistosoma haematobium, with their characteristic terminal spine, may be seen at microscopy.

Urine cytology is requested for patients with haematuria if the cause is not obvious on imaging and cystoscopy. Cytology is also helpful when fol​ lowing-up patients with carcinoma in-situ of the bladder. A fresh urine is stained with Papanicolaou stain and examined for the presence of malignant cells (characterized by abnormal nuclei and poor intercellular adhesion). False positive or 'suspicious' results may be caused by infection/inflammation; false negative results may occur in the presence of well-differentiated transitional carcinomas.

The Stamey 3-urine test for bacterial prostatitis:

an initial-void urine (VI), an MSU (V2) and urine following a prostatic massage (V3) are obtained. These are sent for culture: if V3 contains bacteria while VI and V2 do not, the diagnosis of prostatitis is clinched. Any other combination of results does not! This procedure is time-consuming but helpful in selected cases.

24-hour urine collections: calcium, citrate, oxalate, creatinine clearance.
Semen analysis

Usually requested (twice) for men complaining of infertility. Fresh ejaculates are examined micro​scopically. Sperm density, motility, morphology and forward progression are assessed . Semen culture or cytology are rarely helpful in the management of any complaint.

Blood tests

Prostate-specific antigen.
Creatinine and electrolytes.

Alpha-fetoprotein, human chorionic gonado-trophin, lactate dehydrogenase.
Follicular stimulating hormone (FSH), luteinizing hormone (LH), testosterone.
Calcium, urate.
Cysto-urethroscopy

This is visual inspection of the inside of the urethra and bladder. It is indicated for patients with stick-test, microscopic or macroscopic haematuria, recur​rent urinary tract infections, unexplained voiding symptoms or surveillance of patients with a history of bladder cancer. Cystourethroscopy can be under​taken either under local anaesthetic using a flexible cystoscope, or under general anaesthesia using a rigid instrument. Most patients will have the for​mer, although the capacity for biopsy is limited. Rigid cystoscopy is better for young or anxious patients and those in whom there is a high likeli​hood of detecting a lesion requiring resection.

Flexible ureterorenoscopy

Tiny flexible endoscopes now exist, which can be introduced transurethrally into the ureter and passed to the renal pelvis, usually under sedational anaesthesia. This is indicated for visualization of ureteric or renal pelvic lesions, although the capacity for biopsy is limited due to the size of the instruments. The rigid ureteroscope is more widely used, requiring general anaesthesia.

Urodynamic studies

A range of investigations, designed to assess bladder behaviour.

Frequency/vofume charts

These are indicated for patients who complain of urinary frequency. The patient measures the vol​ume of each void and records the time on a chart, for seven consecutive days. The total fluid intake volume is also estimated for each day. The informa​tion gained can be very useful. For example, if the patient is passing large quantities of urine frequent​ly, she should be investigated for diabetes mellitus and insipidus. Another patient might be voiding more than one third of his total output overnight, indicating a degree of cardiac failure.

The flow rate
This is a measurement of urine flow velocity, in milliliter per second, with time. Usually three tests are indicated for men (and occasionally women's with lower urinary tract symptoms (LUTS) to deter​mine whether they are likely to have bladder out​flow obstruction (BOO). The patient waits until he has a full bladder, then passes urine into the flowmeter and a flow curve is obtained, indicating the volume voided, the time taken and the maxi​mum flow rate (Qmax)- normal Qmax is >20ml/ s. The majority of men whose Qmax is <15 ml /s have BOO. A few men whose Qmax is >15ml/s have BOO and a few men whose Qmax is <15 ml /s do not have BOO, but a weak bladder (detrusor failure).

Pressure-flow studies

More invasive, this study, properly known as a cystometrogram, involves inserting rectal and bladder catheters and measuring the pressures when the bladder is filling and voiding. This study is indicated for patients with urgency who may have unstable contractions, or LUTS in whom flow rates and postmicturition residual volumes are equivocal for BOO. It is done as an outpatient pro​cedure using local anaesthetic. Pressure-flow stud​ies can be combined with fluoroscopic screening termed videocystometrography (VCMG) to obtain a visual record of the bladder, ureters and urethra , as well as the pressures during filling and voiding This sophisticated investigation is indicated for patients with incontinence or neurological disease affecting their bladders .

Anomalies of the genito-urinary (GU) tract.
Urological problems in children and adults are sometimes related to congenital anomalies of the genito-urinary (GU) tract. In this chapter, some of these are discussed with reference to the clinical problems they may cause, either in childhood or later. Following this, renal cystic disease is covered, after which some common acquired paediatric urological conditions are described. The more complex paediatric urological conditions are managed in specialized paediatric surgical units, while many children are managed by the urologist in the setting of a district general hospital.

Common congenital anomalies of the genito-urinary tract

Kidney

Renal anomalies relate to number, position and fusion. Bilateral agenesis, Potter's syndrome is rare and incompatible with life. Unilateral renal agene​sis occurs in 1 per 1000 people. The single kidney is usually large and there is no adverse effect on longevity. Supernumerary kidneys are rare.

Renal ectopia

The position of the kidneys, normally on the poste​rior abdominal wall, may vary according to the site at which their embryological ascent from the pelvis was arrested. Not surprisingly, the commonest site for ectopia is in the pelvis, in 1 in 700 people, usu​ally lying extraperitoneally in the iliac fossa. Rarer ectopias include the thorax and crossing the mid-line to fuse onto the normal kidney. Often asymp​tomatic, problems seen more frequently with ectopic kidneys include hydronephrosis, stones and other GU anomalies.

Horseshoe kidney

The most common fusion anomaly and often asymptomatic, one in 500 people have kidneys that are fused across the midline by an isthmus. This passes in front of the aorta, just below the origin of the inferior mesenteric artery at the level of L4. The ureters pass in front of the isthmus . Other GU anomalies are observed in 30% of individuals. Horseshoes exhibit a characteristic IVU appearance because the renal pelves are rotated forwards. Problems associated with horseshoes include hydronephrosis, stones and renal tumors. Prior to any surgical intervention for these problems, CT scanning and angiography are obtained since the anatomy and blood supply varies from case to case.

Neonatal hydronephrosis

Hydronephrosis is distension of the renal calyces and pelvis with urine, usually due to obstruction at the pelvi-ureteric junction, or distally in the urinary tract. A pyonephrosis occurs when the urine has changed to pus in the presence of infection. An incidental finding of hydronephrosis made of routine antenatal ultrasonography presents a dilemma for paediatricians and urologists. In most cases the  hydronephrosis settles shortly after birth and should be observed with a renal ultrasound scan within one week of delivery. Those children who have persistent hydronephrosis should be followed with a further ultrasound and dynamic renography. Treatment is discussed below.

Pelvi-ureteric junction (PUj) obstruction

This is a cause of hydronephrosis, which can be detected at routine antenatal ultrasound, or present clinically during childhood or adult life. The ureter is normal. The PUJ is obstructed either intrinsically by a non-relaxing segment or occasionally a stone, or extrinsically by a lower renal polar artery cross​ing and compressing it. The clinical presentation in children or young adults, more commonly in males, is with loin pain or urinary tract infections (UTI). If ultrasound demonstrates hydronephrosis, IVU is indicated to assess the ipsilateral ureter and exclude a stone. If no contrast is seen within the ureter, retrograde ureterography is necessary to exclude ureteric obstruction by stone or tumour, particularly in older patients. Finally, before offer​ing surgical treatment, dynamic renography (for example, a MAG3) should be undertaken to prove the hydronephrosis is secondary to obstruction and to document the function of the affected kidney compared to the other . Treatment is surgical: a pyeloplasty is performed to incise or excise the obstructing PUJ, reconstructing a widely open new PUJ; an obstructing lower pole vessel is re-routed so that it is no longer compress​ing. This is accomplished through an extraperitoneal loin incision. Less invasive options include percutaneous pyelolysis, which involves making a tract into the renal pelvis and incising the tight PUJ under vision using a nephroscope. The outcomes are inferior to open pyeloplasty. Enthusiasts are developing laparoscopic pyeloplasty: drawbacks to this technique include a steep learning curve for the surgeon and long operating time.

Renal cystic disease

Most renal cysts are congenital and arise from diverticula of obstructed collecting ducts. The col​lecting ducts may be dilated but not obstructed this is called medullary sponge kidney (MSK). MSK may be focal (confined to a part of one kid​ney) or diffuse. Patients may develop recurrent UTIs or renal colic due to the formation of tiny cal​culi in these ducts. The IVU reveals focal or diffuse nephrocalcinosis on the control film and contrast filling the dilated ducts will give a characteristic blush to the affected renal pyramids. There is no specific treatment for MSK.

Adult polycystic kidney disease is an autosomal dominant single-gene (chromosome 16q) disorder, affecting 1 per 1000 births. The kidney shapes are distorted by multiple cysts of varying size, imaged best with ultrasound or CT scans. Cysts occur in other organs; other features include Berry (intracranial) aneurysms and mitral valve prolapse. The disease is often diagnosed on the basis of family history, but is usually not clinically apparent until adulthood. Symptoms include haematuria, loin pain and UTI. Signs include hypertension, renal mass and  sometimes hepatomegaly or splenomegaly. Non-imaging investigations reveal anaemia of chronic disease, elevated serum creatinine and proteinuria. Fertility problems occur in patients of both sexes. Management is largely the domain of the nephrologist, aiming to treat hypertension using ACE inhibitors and treat symptoms non-invasively. There are reports of an increased risk of renal neoplasia. By 60 years, half the patients require renal replacement therapy.

Infantile polycystic kidney disease is an autosomal recessive disorder affecting 1 per 10 000 births. The kidneys contain many tiny cysts, so their shape is preserved. Diagnosis is often made on antenatal ultrasound. Hypertension, pulmonary hypoplasia and portal fibrosis are other features. Infants and children develop renal or respiratory failure and many do not survive into adulthood.

Acquired renal cysts

Simple renal cysts occur commonly, with most 60 year-olds having one or more. They may be solitary or multiple. They seldom cause symptoms, or require treatment. Occasionally, a parapelvic cyst might cause PUJ obstruction by extrinsic compres​sion, in which case a trial of ultrasound-guided percutaneous aspiration may be justified, prior to de-roofing the cyst. Renal cysts are seen in patients with von Hippel Lindau syndrome .
Complex renal cysts are those with radiologically suspicious features. These include calcified or irregular walls and contain solid material. Complex cysts may be malignant and consideration given to nephrectomy . Occasionally, infec​tion with the dog tapeworm Echinococcus granulosus (hydatid disease) gives rise to a renal cyst. These are typically calcified and contain the worms. A history of contact with dogs or sheep would be of help. Serological complement fixation testing is diagnostic. Care should be taken if the cyst requires surgery, because spillage of its contents may cause anaphylaxis. A better treatment is to first inject the cyst with dilute formalin.

Ureteric duplication

Duplication is the most common congenital anom​aly of the ureter, observed in 1 in 125 post-mortems, but in 3% of patients undergoing IVU for urinary symptoms. It is bilateral in 40% and more common in females. The renal pelvis may be bifid, draining upper and lower renal poles separately, but join to form a single ureter. Alternatively, two ureters may pass down from the kidney, in which case the ureter draining the upper pole always opens onto the blad​der triangle below and medial to the ureter draining the lower pole. A third variant is where the two ureters join at a point along their course to drain into the bladder by a single orifice. While frequently asymptomatic, the clinical problem associated with ureteric duplication is UTI. With incomplete dupli​cation, it is thought that urine can pass from one ureter to the other, rather than draining into the bladder - so-called Yo-Yo reflux. With complete duplications, the ureter draining the lower pole is prone to vesico-ureteric reflux, while the ureter draining the upper pole is prone to development of a ureterocele, which can cause obstruction . Reflux and obstruction both prevent urine from leaving the body, so predispose to infection. Treatment of symptoms refractory to antimicrobials is ureteric reimplantation for reflux and endoscopic incision for ureterocele.

Ectopic ureters are rare. Because of their origin from the mesonephric duct, they can open into the seminal vesicle or epididymis in the male causing recurrent infections at those sites in boys, or into the vagina, distal to the urinary sphincter, causing incontinence in girls.

Ureterocele

A ureterocele is a cystic dilatation of the distal ureter as it drains into the bladder, seen in 1 per 4000 people . They can be found in sin​gle systems (orthotopic), or more often associated with the upper pole ureter of a duplex system. Both are four times more common in females. Children and adults may present with UTI, or ureteroceles may be observed incidentally on ultrasound scanning. Rarely, exami​nation of the female introitus can reveal a prolaps​ing ureterocele coming through the urethra, presenting as an interlabial mass. Further investiga​tion should include an IVU or renography to assess the renal function prior to offering treatment. If the renal function is satisfactory, treatment is by endoscopic transurethral incision, allowing drainage. Alternatively, for chronic poorly functioning pyelonephritic upper renal poles, partial nephroureterectomy is indicated.

Vesico-ureteric reflux

Vesico-ureteric reflux (VUR) refers to regurgitation of urine from the bladder up the ureter, sometimes to the kidney. It may be primary, or secondary to a neurogenic bladder. Primary VUR occurs in up to 1% of children, five times more commonly in girls and there is often a family history. The cause is a poorly supported distal ureter and as such is commonly associated with lower pole duplex ureters. The com​monest presentation is a child with a UTI. 50% of children with UTI have reflux, hence any child with pyelonephritis, any boy or any girl <5 years with UTI and any girl >5 years with two or more episodes of cystitis require investigation with an MCUG and renal ultrasound. At cystoscopy, refluxing ureteric orifices look like golf holes. Reflux can cause renal scarring secondary to infection, which may result in hypertension or end-stage renal failure if not treated. Scarring is best assessed by static renography. However, most patients with VUR can be managed conservatively with regular timed voiding and antimicrobial prophylaxis, since sponta​neous resolution of the VUR commonly occurs later in childhood. Ureteric reimplantation (or endoscopic subtrigonal injection of the ureteric orifice) is indi​cated for children with severe reflux, breakthrough UTIs, evidence of progressive renal scarring and VUR that persists into teenage life. If the VUR is second​ary to a high-pressure neurogenic bladder, this must be treated prior to anti-reflux surgery.

Bladder exstrophy

Previously termed ectopia vesicae, this dreadfu malformation is characterized by the bladder exposed onto the lower anterior abdominal wall and epispadias associated with inguinal herniae, a widened pubic symphysis and VUR. It appears to be caused by failure of medial mesenchymal migration to form the abdominal wall and tubularize the embryonic bladder. It occurs in 1 in 50000 births, more commonly in boys. Epispadias is a penile malformation characterized by the urethral meatus opening proximally and on the dorsal surface, instead ofventrally .
Female epispadias is characterized by a bifid clitoris and duplex vagina. The diagnosis is obvious on examination of the infant's abdomen. The bladder should be covered with a sterile wrap and the infant referred to a specialist centre. Here, the bladder is closed, the bladder neck reconstructed and the epispadias repaired. Late complications include incontinence, uterine prolapse during pregnancy and adenocarcinoma .A more severe variant is cloacal exstrophy, where there is also exposed detubularized gut on the abdominal wall.

Prune belly syndrome

This syndrome is seen in 1 in 50000 births, charac​terized by abnormal development of the anterior abdominal wall, which looks wrinkled like the skin of a prune . There are numerous associat​ed GU, pulmonary, cardiac, gastrointestinal and musculoskeletal abnormalities, since it is due to some abnormality in the differentiation of embry​onic mesenchyme. Undescended testes, hypoplas-tic kidneys, megaureters, urachal fistula and dilated prostatic urethra are described associations. A total of 25% of patients develop renal failure.

Posterior urethral valves

Posterior urethral valves (PUV) occur in 1 per 8000 male births. They are mucosal folds in the prostatic urethra that cause BOO in the fetus and beyond . Antenatal ultrasound performed for oligohydramnios will demonstrate bilateral hydro-nephrosis and a thick-walled full bladder. If not detected then, infant boys develop UTI, urinary ascites or respiratory distress due to the associated pulmonary hypoplasia. Clinically, the bladder is palpated suprapubically where it feels like a walnut. Older boys, with lesser degrees of BOO, present with daytime incontinence. At diagnosis, the renal function is assessed by renography and serum crea-tinine and electrolytes. Acidosis and hyperkalaemia are common. The renal function is stabilized by insertion of a fine catheter and subsequently the PUVs are incised endoscopically. Unfortunately, this is not often the end of the problem and close follow-up is required. A neurogenic bladder is still present, so VUR is often demonstrated by a MCUG. End-stage pulmonary disease or renal failure are common sequel.

Undescended testis (UDT)

Present in approximately 4% of full-term neonates and 1% of boys at one year, the exact cause of UDT is not clear but it may be related to abnormal development of the gubernaculum and epididymis and fetal androgen levels. One third are bilateral. UDT may be arrested along the line of descent from the posterior abdominal wall (cryptorchidism) or located in an abnormal site (ectopic), such as the perineum 65% of cryptorchid testes are located in the inguinal canal, of which 80% are palpable.

Clinical examination should distinguish a retractile testis from a UDT. A retractile testis is one that can easily be brought down into a scrotal posi​tion when the child is relaxed (ideally squatting) or under anaesthetic: treatment is not required. The UDT will require orchidopexy, which is fixation in the scrotum with two or three non-absorbable sutures. If examination fails to reveal a palpable testis, an ultrasound of the groin, an MRI scan of the posterior abdominal wall, or a laparoscopy is indicated to locate the testis.

It is current practice to perform orchidopexy by the age of 2 years. This goes some way to prevent​ing long-term complications of UDT, which include infertility, testicular torsion and a 10-fold increased risk of testicular cancer later in life. There is also a smaller increased risk of the normal​ly descended contralateral testis developing cancer. 50% of torsion UDT are associated with cancer. If an adult of >30 years presents with UDT, consideration should be given to offering orchidectomy or imag​ing surveillance, wherever the site.

Hypospadias

This is the commonest congenital penile anomaly, affecting 1 in 400 male infants. The urethral meatus opens at some site on the ventral surface of the penis between the penoscrotal junction and the normal site at the tip of the glans, reflecting under-development of the urethral plate. The meatus is most commonly (70%) sited at the glans or coronal sulcus . There is usually an associated hooded foreskin and chord (ventral penile curva​ture), but surprisingly there is no association with other GU anomalies. However, severe hypospadias in the presence of cryptorchidism should raise the possibility of congenital adrenal hyperplasia (CAH, below). Surgical reconstruction of the urethra is recommended at 12-24 months of age, to avoid cosmetic and fertility problems in adulthood. Urethrocutaneous fistula complicates 10% of these procedures.

Ambiguous genitalia

One per 10000 births has ambiguous genitalia, caus​ing difficulties assigning the sex. The genitalia of all male newborns should be assessed for the presence of palpable gonads (always testes), phallus size and the location of the urethra. The finding of AG should prompt investigation by karyotyping, a serum 17-hydroxyprogesterone level, pelvic ultrasound, laparoscopy and gonadal biopsy. This is a complex and specialized area within paediatric urology.

A true hermaphrodite has both ovarian and testicular tissue. The karyotype is either 46XX or 46XY with mosaicism. The child is usually brought up as a male.

The commonest cause of female pseudohermaphroditism is congenital adrenal hyperplasia (CAH). Here, due to an inborn enzyme deficiency relating to steroid metabolism, the adrenals are secreting vast quantities of androgen, virilizing the female fetus. Clinical features are cryptorchidism and penoscrotal hypospadias due to clitoral masculinization. An elevated serum concentration of 17-hydroxyprogesterone is diagnostic. The most serious problem with CAH is the salt-wasting nephropathy due to absent production of aldosterone and cortisol, requiring life-saving hormone replacement. Reconstructive surgery is required later to the clitoris and vagina. Maternal progesta-gen ingestion during pregnancy may result in female pseudohermaphroditism.

The commonest cause of male pseudohermaph​roditism is testicular feminization syndrome. Here, a male fetus has a female phenotype due to andro-gen insensitivity, often with palpable testes. Often unsuspected until the teenager is undergoing inves​tigation for amenorrhoea, the serum LH and testosterone are elevated.

Acquired conditions

Phimosis

At birth, preputial adhesions are often present between the glans penis and foreskin but under normal circumstances separation occurs by the age of 10 years. Most prepuces are fully retractile by 2 years of age but some adolescents may retain some minor adhesions. Scarring of the foreskin may develop causing inability to retract it. This is called phimosis, most frequently due to balanitis xerotica obliterans (BXO), a fibrosing condition of unknown aetiology, which can also cause stenosis of the urethral meatus.

Phimosis may cause recurrent infection beneath the foreskin (balanitis) or a significant reduction in the urinary stream with ballooning of the foreskin. Phimosis may also hide a squamous carcinoma in older men who neglect their genitalia. The treat​ment of phimosis is circumcision, though some surgeons perform the unsightly dorsal slit proce​dure. Circumcision is one of the oldest operations in history, described by the ancient Egyptians. Only 2% of young adult men have a phimosis, yet historically 6% have had a circumcision by this age, so it appears we were doing too many. There is still a tendency to be asked by parents or young men for circumcision when there is no evidence of a phimosis. General anaesthesia is commonly given, though circumcision may be performed under local anaesthetic if necessary. Complications include a 2% chance of haematoma and a 'buried penis' it too much skin is inadvertently removed. The foreskin should be submitted for histology, since the finding of BXO justifies a warning to the patient about possible future development of meatal stenosis. Circumcision is performed on reli​gious grounds for Muslim boys, Jews, Ethiopian Christians and other groups, usually not by urologists.

Paraphimosis

A urological emergency, this is the painful result of retraction of a phimosis. If the foreskin is not reduced in a timely fashion, it constricts the glans, causing pain and swelling . The longer this continues, the more difficult it is to reduce. The two commonest scenarios are of a man who has had intercourse, falls asleep and wakes with the problem; or of a patient whose foreskin was retract​ed to be cleaned prior to catheterization, but not reduced afterwards. Treatment is first by adminis​tering analgesia and local anaesthetic, then squeez​ing the glans for 2-3 minutes to reduce the swelling, before attempting to reduce the oedema-tous foreskin. A technique of making tiny punc​tures in the oedematous foreskin using a fine needle prior to reduction has been described. If all else fails, an emergency circumcision is required.

Childhood UTI

Asymptomatic bacteriuria is observed in 2.5% of children <2 years old and 1% of schoolchildren. The significance of this is unclear. One percent of boys and 5% of girls develop a UTI during school years. There are several risk factors for UTI, includ​ing VUR, female sex, constipation and the foreskin.

Symptoms of cystitis or pyelonephritis are often easy to elicit and investigate by sending an MSU for culture. However, if the patient is an infant, the symptoms are less specific: fever, irritability, poor feeding, vomiting and diarrhoea. So the diagnosis of UTI should be considered in any child with a fever and vomiting ... then there is the difficulty of obtaining a clean urine sample for stick-testing as well as considering all the other possible causes of the symptoms.

Treatment for UTI not associated with reflux is with antimicrobials: 5 days for cystitis and 14 days for pyelonephritis. A well-absorbed broad-spectrum agent such as amoxycillin (syrup or capsules) is ideal unless vomiting precludes oral administra​tion, in which case a combination of intravenous gentamicin and ampicillin is excellent. These should be continued prophylactically if recurrent UTI occurs despite normal radiological investiga​tion. This may help prevent renal scarring and the development of chronic pyelonephritis.

Stones
Renal calculi are rare in childhood. They may present with loin pain, UTI or haematuria. Investigations will include an ultrasound and plain KUB radiograph, or an IVU. Treatment is the same as for adults .
Tumors

Tumors of the GU tract in children are rare but those most commonly seen include Wilms' tumor of the kidney and rhabdomyosarcomas of the prostate, bladder and paratesticular tissue. Children presenting with an abdominal mass, with or with​out haematuria, should be investigated with an abdominal CT scan. The management of Wilms' tumor is discussed . Radical surgery is usually indicated for non-metastatic rhabdomyosarcoma, combined with chemotherapy and radiotherapy.

