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Please note that this book is intended to be a revision aid used in conjunction with 
up to date textbooks and evidence. Few pictures are contained within this book in 
an effort to reduce the purchase cost for you. Any relevant images for the conditions 
mentioned in this book are readily available via most internet search engines. Statis-
tics were taken from the references in 2019 and as such the reader should make sure 
these are up to date. The reader should ensure that they have learned all aspects of 
Urology that is stated in their medical school curriculum whether it is featured in this 
book or not. Knowledge and practice in medicine is constantly changing and as new 
research and experience arises, change in practice follows. It is important that you use 
your clinical acumen in the diagnosis and management of medical conditions, utilis-
ing information from other up to date sources to manage problems safely and effec-
tively according to current practice. To the fullest extent of the law, no responsibility 
is assumed by the authors, editors, publishers or distributors for any injury or adverse 
outcome to persons or property from any direct or indirect use or implementation of 
the material, ideas, recommendations or instructions contained within this book. No 
part of this publication may be reproduced, copied or distributed by either digital or 
mechanical means without permission in writing from the author. If you are reading 
this book and have not purchased it, then please return to your favourite ebook retailer 
and purchase your own copy. Thank you for respecting the hard work of the author. It 
is our hope that there are no mistakes in this book, however if you do find any please 
do let the author know. 
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1. Foreword

To all medical students, the aim of this book is to help you gain a better 
understanding of Urology and its key principles. I often hear students 
telling me that they feel Urology is brushed over in their training and I 

for one felt this way throughout my studies. Urology is an expanding speciality 
and certainly one that you will deal with no matter which area of medicine you 
dedicate your career to. You will almost definitely have to deal with urological 
pathology when working as a junior doctor and this can be incredibly daunting 
if you have had limited exposure to the speciality as a student. With a good 
base of knowledge and some practical tips I hope that you will feel a little more 
comfortable in the acute management of these conditions. 

It is important to remember as you go through your training that every 
doctor throughout history has been in your position, once again faced with the 
overwhelming prospect of having to learn yet another medical speciality. I viv-
idly remember wondering how on earth I was going to remember everything 
for my final exams! It helps to remember that you are not just studying in order 
to pass your medical school examinations; you are studying to become a good, 
safe and confident doctor.

To all junior doctors, I understand how out of your depth you can feel when 
rotating from one speciality to another with a new set of expectations weighing 
heavily on you every time. A lot of responsibility is placed on your shoulders, 
even as the most junior member of the team, but remember that we provide 
the best care for our patients when working together. Ask your colleagues and 
seniors for advice, find mentors to learn from and utilise the wealth of experi-
ence and knowledge of others around you. Over time try and give a little back 
to the next generation of doctors where possible. 
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I created this book in an effort to try and give back to yourselves, tomor-
row’s doctors and to help teach a subject which I felt was too often overlooked 
in my early training. It is my sincere hope that this book will help you to under-
stand Urology in a way that is easier for you to remember for both your exams 
and when working as a junior doctor. I hope that this can become a quick ref-
erence guide for you that is easily accessible on your mobile devices and tab-
lets whenever you come across a urological problem and are in need of some 
advice. Please remember to leave a review of the book and tell your colleagues 
about it so that it can help others too.

In purchasing this book you are also raising money for charity, so a big 
thankyou for your support.

I wish you all luck and look forward to working with you in the future.

Ricky Ellis
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2. Urological Emergencies

2.1 Haematuria

Haematuria is the presence of blood in the urine. It is one of the most com-
mon presenting complaints in urology and can be a sign of many urological 
conditions. We categorise it into either visible (macroscopic) or non-visible 
(microscopic) haematuria. Non-visible is picked up on urine dipstick testing or 
mid-stream urine sampling.

You will often hear haematuria being described rather crudely by urolo-
gists as looking like Rosé wine, Merlot or Ribena. Although it’s not ideal to 
draw comparison between your patients urine with what may be your favourite 
tipple it is a rather handy way of describing the severity of haematuria to the 
on-call urologist and this description may even change the immediate manage-
ment of the patient. 

Non-visible haematuria or light Rosé coloured visible haematuria can be 
investigated as an outpatient according to the NICE guidelines below. However, 
darker haematuria will likely require admission for inpatient management. 
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When to refer to Urology for review within 2 weeks: NICE Guidelines

2 Week wait referral if aged 45 and over and have:

• Unexplained visible haematuria without urinary tract infection or
• Visible haematuria that persists or recurs after successful treatment of uri-

nary tract infection, or
• Aged 60 and over and have unexplained nonvisible haematuria and either 

dysuria or a raised white cell count on a blood test

Consider non-urgent referral for bladder cancer in people aged 60 and over with 
recurrent or persistent unexplained urinary tract infection.

We will discuss the signs and symptoms of each individual cause of haema-
turia in later chapters, but for now let’s look at the questions you would like to 
ask in your history: 

 

 

 
 

Some common causes of haematuria

Kidneys
•Pelvi-Calyceal (e.g. Transitional cell carcinoma, Stones)
•Pre-renal (e.g. Clotting disorders, Rhabdomyolysis (myoglobinuria))
•Renal (e.g. Glomerulonephritis, Acute tubular necrosis, Henoch Schonlein Purpura, Cancer, 
Trauma)

Ureters
•Transitional cell carcinoma, Stones

Bladder
•Transitional cell carcinoma, Other cancers, Stones, Cystitis, Radiation cystitis, UTI

Prostate
•Malignancy, Benign prostatic enlargement, Prostatitis

Urethra
•Transitional cell carcinoma,  Trauma

Vagina 
•Always rule out bleeding from the vagina as a cause

Pseudo-haematuria 
•e.g. beetroot, rifampicin

Things to ask in your history:

•Presenting complaint and History of presenting complaint
•When did it start?
•Change in colour over time?
•Clots in the urine?
•Mixed with urine or separate?
•Timing of onset with micturition (i.e. continuous or just at the start/end of micturition)
•Painful vs painless
•Abdominal or flank pain
•Symptoms of anaemia
•Weight loss/ fatigue/ Night sweats and other red flag symptoms
•Past medical history
•Medication (e.g. anti-coagulants, prostate medications, rifampicin, chemotherapy e.g. 
cyclophosphamide) etc.

•Family and Social history including: occupation, smoking status and travel History

 



2.  Urological  Emergencies

5

 

 

 

 
 

Some common causes of haematuria

Kidneys
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As a general rule, all patients with haematuria will require imaging of the upper urinary tracts and a 
cystoscopic examination of the bladder. 

The two most common imaging modalities used to visualise the upper tracts are an ultrasound scan
of the kidneys, ureters and bladder or a CT scan with contrast.

The advantage of ultrasound is that its fast to obtain, does not expose the patient to radiation and is 
possible no matter what the patients’ renal function is, making it an ideal imaging modality to use in 
the first instance. However, it is user and recipient dependant and it is possible to miss small 
tumours or stones.

CT scans have a greater sensitivity and specificity although they involve radiation and may involve 
contrast which can worsen renal function and can lead to anaphylaxis. Therefore you should check 
with your seniors before you order a CT scan to ensure that it is indicated for that patient. In the 
case of haematuria we often ask for a CT Urogram, this is a scan which is taken in a delayed phase 

•Assess acutely unwell patients according to the principles of Advanced life support 
(see ALS manual in references): ABCDE (Airway, Breathing, Circulation, Disability, 
Everything else). The principles of an ABCDE assessment and the initial 
management of an acutely unwell patient lie outside the remit of this revision book, 
however they can be found in all Advanced life support text books. These principles 
should be thoroughly understood as you will rely on them as a junior doctor to 
provide a thorough, systematic and safe assessment of an unwell patient. 

•Apply oxygen 
•Intravenous (IV) access
•Bloods (including a full blood count, renal function, clotting, plus consider a group 
and save etc.)

•Fluid (+/- Blood) resuscitation as required
•3-way Catheter
•Mid-stream/Catheter urine sample
•Take a full history
•Examine the patient
•Admit the patient and inform your senior
•Consider starting continuous irrigation of the bladder via the 3 way catheter +/-
bladder washouts on the ward. In cases of haematuria, the sooner this is done the 
better. A prompt 3-way catheter and irrigation can potentially prevent clot 
formation within the bladder and reduce the risk of needing an emergency bladder 
washout in theatre.

How would you manage significant visible haematuria initially?

•Imaging of the upper tracts
•Flexible cystoscopy

Further investigation of haematuria
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As a general rule, all patients with haematuria will require imaging of the 
upper urinary tracts and a cystoscopic examination of the bladder. 

The two most common imaging modalities used to visualise the upper 
tracts are an ultrasound scan of the kidneys, ureters and bladder or a CT scan 
with contrast.

The advantage of ultrasound is that its fast to obtain, does not expose the 
patient to radiation and is possible no matter what the patients’ renal function 
is, making it an ideal imaging modality to use in the first instance. However, 
it is user and recipient dependant and it is possible to miss small tumours or 
stones.

CT scans have a greater sensitivity and specificity although they involve 
radiation and may involve contrast which can worsen renal function and can 
lead to anaphylaxis. Therefore you should check with your seniors before you 
order a CT scan to ensure that it is indicated for that patient. In the case of 
haematuria we often ask for a CT Urogram, this is a scan which is taken in a 
delayed phase after the intravenous contrast has been given in order to visualise 
the urinary tract as the contrast highlights the kidneys, ureters and bladder.

Of all patients suffering with visible haematuria, 1 in 5 will have an under-
lying bladder cancer. 1 in 12 patients exhibiting non-visible haematuria will 
have underlying bladder cancer. Kidney, prostate or ureteric cancer is found in 
approximately 1% of all patients referred with haematuria.

2.2 Acute urinary retention (AUR)

An acute cessation of urinary flow resulting in a painful distended bladder. 
This will often present with anuria and supra pubic pain which can be severe.

Acute vs chronic retention

	Acute will generally be painful, whilst chronic is generally painless
	Chronic retention will often be of very large volumes
	Chronic will be an insidious onset, often with a long history of LUTS

In practice, you often find cases of acute-on-chronic retention. In these cases 
patients often describe a history of progressive LUTS followed by going into 
acute painful retention as a result of a precipitating event e.g. UTI or surgery. 



2.  Urological  Emergencies

7

•Difficulty passing urine
•Abdominal/Suprapubic pain
•Restlessness
•Possible preceeding lower urinary tract symptoms
•May have suffered with dysuria or haematuria or 
constipation prior to retention

Signs and symptoms

•Tenderness suprapubically
•May have a palpable bladder
•Enlarged or abnormal prostate on digital rectal 
examination

•Always check for neurological abnormalities and 
rule out cauda equina syndrome

Examination findings may 
include

Things to ask in your history:

•Presenting complaint and history of presenting complaint
•Duration
•Acute or more insidious onset?
•Painful vs painless retention?
•Urinary symptoms prior to onset?
•Lower urinary tract symptoms (LUTS) we will discuss these later in chapter 5.1
•Haematuria, dysuria

•Systemic symptoms (e.g. infection, constipation)
•Other precipitants e.g. alcohol, recent surgery (especially abdominal), acute pain
•Previous Urological history
•Red flag symptoms
•Past medical history
•Medication (e.g. phenilephrine, anti-cholinergics, prostate medications)
•Systematic review
•Then perform a thorough investigation including the abdomen, external genitalia and a 
digital rectal examination

•Rule out Cauda Equina syndrome
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•May have a palpable bladder
•Enlarged or abnormal prostate on digital rectal 
examination

•Always check for neurological abnormalities and 
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How you manage this afterwards will depend entirely on the cause of reten-
tion. All reversible causes should be optimised prior to performing a trial 
without a catheter. If there is a history or LUTS, the patient may require an 
alpha-blocker such as tamsulosin to help them pass their TWOC and improve 
their symptoms. A urological opinion should be sought to help guide the long 
term management of these patients. 

If the patient has a large residual volume of urine (>1L) or deranged renal 
function (high-creatinine) this may indicate high-pressure chronic retention. 
In these cases the urologist will send the patient home with a catheter in situ 
until they undergo definitive treatment for their bladder outflow obstruction. 
Patients with high-pressure chronic retention will need admitting for obser-
vation overnight. It is common for these patients to develop significant diure-
sis after catheterisation, and some may develop a degree of haematuria as the 
bladder is decompressed. In most cases this diuresis will settle over 24-48 hours 
but the patient may require careful fluid management over this time which will 
require input from the urology team.

Acute urinary retention in females occurs less frequently. It is imperative 
that neurological causes of retention are ruled out in females presenting with 
AUR. Other causes usually involve obstruction of the urethra (e.g. stricture, 
surgery for stress incontinence or compression due to gynaecological pathol-
ogy such as fibroids, ovarian mass/cysts or prolapse). 

2.3 Testicular torsion

When the spermatic cord twists cutting off the blood supply to the testicle 
resulting in ischaemic necrosis and possibly the loss of the testicle. 

Differential diagnoses for acute scrotal pain include: epididymo-orchitis 
and torted hydatid of Morgagni. 
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Figure 1: Testicular torsion. Here the right testicle is twisted on its blood supply, 
causing ischaemia. It is high riding and has a transverse lie when compared to the 

normal left  testicle.

•Sudden onset testicular pain
•May radiate to the back/loin
•Most common in 10-30 years of age but can occur at 
any age including prepubertal children

•Can be associated with local trauma
•May have had a self resolving episode of groin pain 
(though not as severe) sometime before this started

•Nausea and Vomiting

Signs and symptoms

•Extremely tender testicle
•High riding, fixed testicle
•Abnormal, horizontal lie of the testicle
•Swelling
•Discolouration of the scrotal skin
•Note: Blue dot sign in children is an indication of a 
torted hydatid of Morgagni

•Absent cremasteric reflex

Examination findings may 
include

Things to ask in your history:

•Time of onset of pain?
•Has it changed over time?
•Any radiation of pain?
•Full pain history (see pain history box below)
•Trauma? 
•History of similar episodes?
•Recent unprotected sexual intercourse?
•Sexual health history
•Penile discharge?
•Dysuria?
•Fever?
•LUTS discussed in chapter 5.1
•Urinary tract infections
•Recent instrumentation/catheterisation of the urinary tract?
•Urological history or previous scrotal surgery?
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What do we do in theatre for a torted testicle? We perform an exploration 
of the scrotum, untwist the testicle, wrap it in warm saline soaked gauze to see 
if it re-perfuses. If it does not after waiting then an orchidectomy is required 
(removal of the testicle) as it is non-viable. If it reperfuses then orchidopexy 
(fixation of the testes in the scrotum) is performed, bilaterally.

2.4 The obstructed infected kidney

An obstructed infected kidney can result in the rapid development of urosepsis 
and septic shock. It can also result in the loss of kidney function and is often 
extremely painful for patients; therefore it is imperative that it is picked up 
early. The most common cause of an obstructed infected kidney is a stone that 
has popped out of the kidney and has started to travel down the ureter towards 
the bladder. They commonly get stuck at one of 3 locations: the pelvi-ureteric 
junction (at the very top of the ureter), as the ureter crosses the iliac vessels or 
at the vesico-ureteric junction (at the very bottom of the ureter). 
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An obstructed kidney will result in urinary stasis which may harbour infec-
tion, it also increases intra-renal pressures which can cause renal damage, 
therefore it is important that we find a way of draining the kidney quickly if it 
is infected and obstructed. 

2.4 The obstructed infected kidney
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bottom of the ureter). 
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renal pressures which can cause renal damage, therefore it is important that we find a way of 
draining the kidney quickly if it is infected and obstructed.

Things to ask in your history:

•Presenting complaint and history of presenting complaint
•Systematic pain history
•Onset of symptoms
•Previous episodes
•Any known stones?
•Previous Urological problems
•Recurrent urinary tract infections?
•Red flag symptoms
•Family History
•Social History
•Fluid intake history
•Follow with a thorough examination

•Fever
•Rigors
•Loin-groin/back/abdominal pain 
•Haematuria
•Tachycardia
•Tachypnoea
•High early warning  score (NEWS)
•Other sequelae of sepsis e.g. hypotension, atrial 
fibrillation, reduced urine output etc

Signs and symptoms of an 
infected obstructed kidney 

may include
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We have two temporary treatment options for draining an infected obstructing kidney. 

1. The first temporary procedure is the insertion of a Ureteric stent (also known as a JJ Stent). 
This is performed in theatre and involves the placement of a flexible tube in the ureter which 
coils in the kidney and coils in the bladder to hold it in place. The urine is then able to drain 
through and around the stent into the bladder.  

2. The second temporary procedure is the insertion of a Nephrostomy. This is similar to the JJ 
stent but the tube passes through the skin on the patient’s back/flank directly into the 
kidney to drain urine from the kidney into a bag which is stuck to the patient’s skin. 

Once the infected kidney has been drained with one of the above treatments the patient can 
undergo definitive treatment of the stone at a later date. We will cover treatment options for kidney 
and ureteric stones in Chapter 3.4.

•Assess according to the principles of ALS (ABCDE) and Sepsis 6
•Apply oxygen 
•IV Access
•Bloods (including blood Cultures x2, lactate, full blood count, renal function, CRP, 
urate and calcium)

•Fluid resuscitation and maintenance
•Urine dipstick and send sample for culture and sensitivities
•Pregnancy test
•Assess urine output and fluid status
•Start antibiotics according to previous recent sensitivities, if not available then 
follow local guidelines

•Admit the patient and inform your senior ASAP
•Keep patient nil by mouth unless told otherwise
•Imaging (unless contra-indicated a CT KUB is usually an ideal imaging modality to 
look for an obstructing stone)

How would you manage an infected obstructed kidney initially?

We have two temporary treatment options for draining an infected obstruct-
ing kidney. 

1. The first temporary procedure is the insertion of a Ureteric stent (also 
known as a JJ Stent). This is performed in theatre and involves the placement 
of a flexible tube in the ureter which coils in the kidney and coils in the bladder 
to hold it in place. The urine is then able to drain through and around the stent 
into the bladder. 

2. The second temporary procedure is the insertion of a Nephrostomy. 
This is similar to the JJ stent but the tube passes through the skin on the patient’s 
back/flank directly into the kidney to drain urine from the kidney into a bag 
which is stuck to the patient’s skin. 

Once the infected kidney has been drained with one of the above treatments 
the patient can undergo definitive treatment of the stone at a later date. We will 
cover treatment options for kidney and ureteric stones in Chapter 3.3.
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2.5 Urological Trauma
Renal Trauma

Renal trauma is not uncommon and can be classified as either penetrative or 
blunt trauma. Common causes of penetrative trauma to the kidneys include 
stab and gunshot wounds. Blunt trauma are however far more common and 
includes road traffic accidents, falls, assault and contact sports etc.

2.5 Urological Trauma

Renal Trauma

Renal trauma is not uncommon and can be classified as either penetrative or blunt trauma. Common 
causes of penetrative trauma to the kidneys include stab and gunshot wounds. Blunt trauma are 
however far more common and includes road traffic accidents, falls, assault and contact sports etc.

Despite renal injuries appearing to be severe, there are relatively few indications for surgical 
exploration and treatment. All require contrast enhanced CT scans to visualise the extent of the 
injury and will require and urgent Urology review, but most patients do very well with conservative 
management which includes a period of close observation and bed rest.  

Ureteric Trauma

By far the most common cause of damage to the ureters is iatrogenic injury. Ureters are small in 
diameter and can be hard to identify in difficult intra-abdominal operations. Ureters can also be 
damaged by urologists performing ureteroscopy (the insertion of a very long pointy scope up the 
ureters) and when fragmenting stones with a laser in the ureter. 

•A suspicious mechanism of injury
•Possible haematuria
•Loin or back pain
•Haemodynamic instability
•Damage to surrounding structures e.g. ribs, 
vertebrae, spleen, bowel

Signs and symptoms of renal 
trauma may include

Despite renal injuries appearing to be severe, there are relatively few indica-
tions for surgical exploration and treatment. All require contrast enhanced CT 
scans to visualise the extent of the injury and will require and urgent Urology 
review, but most patients do very well with conservative management which 
includes a period of close observation and bed rest. 

Ureteric Trauma

By far the most common cause of damage to the ureters is iatrogenic injury. 
Ureters are small in diameter and can be hard to identify in difficult intra-ab-
dominal operations. Ureters can also be damaged by urologists performing ure-
teroscopy (the insertion of a very long pointy scope up the ureters) and when 
fragmenting stones with a laser in the ureter. 
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If a ureteric injury is suspected; a urologist should be consulted immediately.

Bladder trauma

Bladder trauma can also be classified into either penetrative or blunt trauma. The most common 
cause of penetrative trauma is iatrogenic (often caused during resection of bladder tumours or 
whilst performing intra-abdominal or pelvic operations). The bladder is at high risk of injury in all 
pelvic fractures so have a high level of suspicion in pelvic crush injuries, road traffic accidents,
including seat belt injury after a night in the pub and high impact falls. 

•Suspicious mechanism of injury
•Insidious onset of generalised symptoms which may 
include:
•Peritonitis
•Abdominal Pain
•Ileus
•Urinoma (collection of urine)
•Urine leaking from wound or a fistula

Signs and symptoms of 
ureteric trauma may include

•Suspicious mechanism of injury
•Pelvic fractures (urethra may be injured as well)
•Peritonism
•Abdominal distension
•Ileus
•Oliguric/anuric
•Haematuria
•Blood at the urethral meatus
•Perineal/scrotal bruising
•High riding prostate

Signs and symptoms of 
bladder trauma may include

If a ureteric injury is suspected; a urologist should be consulted immediately.

Bladder trauma

Bladder trauma can also be classified into either penetrative or blunt trauma. 
The most common cause of penetrative trauma is iatrogenic (often caused 
during resection of bladder tumours or whilst performing intra-abdominal or 
pelvic operations). The bladder is at high risk of injury in all pelvic fractures 
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including seat belt injury after a night in the pub and high impact falls. 
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Bladder trauma

Bladder trauma can also be classified into either penetrative or blunt trauma. The most common 
cause of penetrative trauma is iatrogenic (often caused during resection of bladder tumours or 
whilst performing intra-abdominal or pelvic operations). The bladder is at high risk of injury in all 
pelvic fractures so have a high level of suspicion in pelvic crush injuries, road traffic accidents,
including seat belt injury after a night in the pub and high impact falls. 

•Suspicious mechanism of injury
•Insidious onset of generalised symptoms which may 
include:
•Peritonitis
•Abdominal Pain
•Ileus
•Urinoma (collection of urine)
•Urine leaking from wound or a fistula

Signs and symptoms of 
ureteric trauma may include

•Suspicious mechanism of injury
•Pelvic fractures (urethra may be injured as well)
•Peritonism
•Abdominal distension
•Ileus
•Oliguric/anuric
•Haematuria
•Blood at the urethral meatus
•Perineal/scrotal bruising
•High riding prostate

Signs and symptoms of 
bladder trauma may include
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When a bladder injury is suspected only urologists or senior clinicians 
should be making a single attempt at gentle catheterisation. A CT scan with 
contrast or a cystogram is often used to diagnose a perforation and to identify 
its location within the bladder. If the perforation is extraperitoneal a urethral 
catheter is placed for 2-3 weeks to allow the bladder to heal. If the perforation 
is intraperitoneal then open surgical repair is required. 

Penile Fracture

Rupture of the tunica albuginea whilst the penis is erect (one or both of the 
corpora cavernosa and possibly the corpora spongiosum which may include 
rupture of the urethra). 

When a bladder injury is suspected only urologists or senior clinicians should be making a single 
attempt at gentle catheterisation. A CT scan with contrast or a cystogram is often used to diagnose a 
perforation and to identify its location within the bladder. If the perforation is extraperitoneal a
urethral catheter is placed for 2-3 weeks to allow the bladder to heal. If the perforation is 
intraperitoneal then open surgical repair is required. 

Penile Fracture

Rupture of the tunica albuginea whilst the penis is erect (one or both of the corpora cavernosa and 
possibly the corpora spongiosum which may include rupture of the urethra). 

This requires urgent urological review and surgical repair in an attempt to preserve erectile function. 

•Feeling of a 'snap' or 'pop' whilst the penis is erect
•Followed by immediate detumescence
•The penis has a characteristic 'eggplant' appearance 
which includes
•Swelling
•Discolouration due to bruising
•Defomity towards the area of injury to the tunica

Signs and symptoms of a 
penile fracture may include

This requires urgent urological review and surgical repair in an attempt to 
preserve erectile function. 

2.6 Paraphimosis

Paraphimosis describes when the foreskin is retracted behind the glans and 
cannot be replaced again resulting in a tight ring of tissue around the corona. 
This is an emergency and is not to be mistaken with ‘phimosis’ (a tight foreskin 
which is difficult to retract).
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Figure 2: Paraphimosis. Here you can see the foreskin has retracted behind 
the corona of glans penis, forming a tight band. Th is will lead to 

venous occlusion, congestive oedema and will eventually compromise 
the blood supply to the glans and foreskin, causing ischaemia. 

2.6 Paraphimosis

Paraphimosis describes when the foreskin is retracted behind the glans and cannot be replaced
again resulting in a tight ring of tissue around the corona. This is an emergency and is not to be 
mistaken with ‘phimosis’ (a tight foreskin which is difficult to retract).

Figure 2: Paraphimosis. Here you can see the foreskin has retracted behind the corona of glans penis, forming a 
tight band. This will lead to venous occlusion, congestive oedema and will eventually compromise the blood 
supply to the glans and foreskin, causing ischaemia. 

•Foreskin retracted behind the corona of glans penis
•Penile oedema
•Possible discolouration (a sign of ischaemia) and 
even necrosis

•Cracks in the skin
•Some may be painful, others go unnoticed by the 
patient

•Commonly seen in catheterised patients

Signs and symptoms of 
paraphimosis may include
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Paraphimosis occurs when an already phimotic (tight) foreskin is retracted 
past the glans and is not returned to its normal position. This is also commonly 
caused iatrogenically, when the foreskin is not replaced to its original position 
after catheterisation.

Paraphimosis requires urgent reduction. If left alone, the tight band of tis-
sue around the corona will cause venous congestion leading to oedema of the 
tissues which can result in arterial occlusion and ischaemic necrosis. 

There are various different ways to reduce a paraphimosis. These all aim 
to reduce the swelling in the tissues to enable you to replace the foreskin to its 
original position. All methods will reduce swelling a little and aided with gentle 
pressure on the distal tissue prior to reduction of the foreskin most cases of par-
aphimosis can be successfully treated in a prompt fashion. It is relatively rare 
that the patient would require emergency surgical intervention.

Paraphimosis occurs when an already phimotic (tight) foreskin is retracted past the glans and is not
returned to its normal position. This is also commonly caused iatrogenically, when the foreskin is not 
replaced to its original position after catheterisation.

Paraphimosis requires urgent reduction. If left alone, the tight band of tissue around the corona will 
cause venous congestion leading to oedema of the tissues which can result in arterial occlusion and 
ischaemic necrosis. 

There are various different ways to reduce a paraphimosis. These all aim to reduce the swelling in 
the tissues to enable you to replace the foreskin to its original position. All methods will reduce 
swelling a little and aided with gentle pressure on the distal tissue prior to reduction of the foreskin 
most cases of paraphimosis can be successfully treated in a prompt fashion. It is relatively rare that 
the patient would require emergency surgical intervention.

Once reduced all patients should be followed up by the urology team as a circumcision will likely be 
required to prevent this occurring again in the future.

•Apply topical lidocaine for 5 mins
•Apply ice (wrapped in gauze or a towel, do not apply 
ice directly to skin)

Ice method

•Apply granulated sugar or 50% dextrose and using 
same method can reduce swelling by osmosis, then 
reduce paraphimosis

•Described in books, not useful in practice

Sugar method

•Dorsal Slit
•Circumcision

Surgical interventions 
(Urologist only)

Once reduced all patients should be followed up by the urology team as 
a circumcision will likely be required to prevent this occurring again in the 
future.
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2.7 Fournier’s Gangrene

Necrotising fasciitis of the genitalia and perineum. Fournier’s Gangrene is a 
urological emergency, the mortality rate is upwards of 20%, more so if a patient 
is immunocompromised. The infection spreads rapidly along fascial planes 
causing necrosis and gangrene. It is a synergistic infection caused by a combi-
nation of both aerobic and anaerobic organisms. Aerobic organisms involved 
often include E.Coli, Klebsiella, or Enterococci, and common anaerobic organ-
isms can include Clostridium or Bacteroides.
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2.8 Priapism

The longer priapism is left untreated the more likely it is that the patient will 
suffer with erectile dysfunction following the episode.

Priapism can be broken down into 3 types:
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3. Renal pathology

3.1 Congenital Abnormalities

3. Renal pathology

3.1 Congenital Abnormalities

•Many causes
•A narrowing in the ureter as it joins Renal Pelvis
•Obstructs flow of urine from kidney
•Increased risk of Infections, stones, renal failure
•Can present with hydronephrosis in childhood or adulthood
•Sometimes causes loin pain/discomfort

Pelvic Ureteric Junction Obstruction (PUJO)

•Kidneys fuse to form one big kidney
•The part that joins them is called the isthmus
•What consequences may this cause?
•Often don’t ascend high enough as unable to pass the Inferior Mesenteric Artery
•Increased risk of kidney stones, pyelonephritis (reflux) and PUJ obstruction

Horseshoe kidney

•Often unilateral
•Kidney is either absent or underdeveloped
•Often an obstructive component if dysplastic

Renal Agenesis and Dysplasia

•Increase in frequency with age
•Rarely affect renal function
•Observe if simple cysts but if a scan suggests that a cyst is complex, it will require 
further imaging to rule out malignancy

Renal Cysts

•Commonly causes chronic kidney disease
•Lots of cysts throughout both kidneys
•Increased risk of hepatic and pancreatic cysts, hypertension, intracranial aneurisms, 
valve abnormalities (especially mitral valve prolapse)

Adult Polycystic Kidneys

•Kidney ascends insufficiently 
•Increased risk of PUJO
•Commonly found in the pelvis
•Some are non-functioning

Ectopic Kidney
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3.2 Renal Cancer

These can be symptomatic or found incidentally on Ultrasound scans or CT 
scans. There are several types of renal cancer, the most common ones that you 
need to know are:

3.2 Renal Cancer

These can be symptomatic or found incidentally on Ultrasound scans or CT scans. There are several 
types of renal cancer, the most common ones that you need to know are:

•Commonest renal tumour (85%). 
•Male:Female = 1.5 : 1
•Adenocarcinoma.
•50% 5 year survival. 
•1-2% Bilateral. 
•Average age 60-70. 

Renal Cell Carcinoma

•Originates from urothelial cells anywhere along urinary tract.
•Male:Female = 3:1
•Make up 10% renal tumours. 

Transitional Cell Carcinoma

•Commonest intra-abdominal tumour in children
•1:10,000. 
•Male:Female.
•20% Familial. 
•5% Bilateral.

Wilms Tumour (Nephroblastoma)
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When answering any question on the management of a chronic disease, 
always try to categorise your answer. I have always used the following categories 
to aim for a holistic and stepwise approach to managing the patient:
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3.3 Kidney Stones

These are very common so you are highly likely to diagnose a fair few in your 
career. A renal colic history is also quite common place in medical school exam-
inations. On average 1 in 10 will get kidney stones and the risk is even higher 
for those who have previously developed stones.

These can be diagnosed using a number of imaging modalities. X-Ray of 
the kidneys, ureters and bladder (KUB) can be useful although only 60-70% of 
stones are radio-opaque and therefore it is possible to miss some on x-ray. Addi-
tionally, large body habitus and overlying bowel gas can degrade image quality. 
Ultrasound KUB can be useful in detecting renal stones and hydronephrosis, 
but it may struggle to see small stones and stones in the ureters, therefore it 
is not the ideal imaging modality to use in cases of acute colic. You may hear 
of Intravenous Urograms being used where we give the patient radio-opaque 
contrast and watch it drain through the urinary tract using X-Rays to look for 
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filling defects and obstruction, that may represent a stone. However these are 
largely obsolete these days due to improved CT imaging techniques. 

The gold standard investigation to assess the first presentation of renal colic 
is therefore a CT KUB. This is a non-contrast, low dose CT which is able to 
pick up almost 100% of stones. It is non-contrast so you need not worry about 
a patient’s renal function or risk of contrast allergy. They are also quick scans 
that are easy to perform and are therefore readily available in an acute setting.

From a CT KUB you can assess the size and location of the stone, how hard 
the stone is (by measurement of Hounsfield units), and whether there are any 
signs of the stone having blocked the ureter causing obstruction of urinary flow 
from the kidney (often presenting on the scan as hydronephrosis (swollen kid-
ney). You can also rule out a ruptured abdominal aortic aneurysm which is an 
extremely important differential diagnosis to consider when anyone presents 
with acute onset back/ abdominal/ loin/ loin-to-groin pain. 

What signs and symptoms may make you consider renal colic as a differen-
tial diagnosis warranting further investigation?

There are several different types of stones that can form in the urinary tract. I have tried to 
summarise them for you in the table below.

Stone Composition % of all Renal Calculi Cause Radiodensity

Calcium Oxalate 80-85 Acidic urine Radio-opaque

Uric acid 5-10 Acidic urine Radio-Lucent

Struvite 2-20 Kidney infections Radio-opaque

Cystine 1 Genetic Slightly radio-opaque

Calcium Phosphate Rare
Alkaline urine

Hyperparathyroidism
Radio-opaque

•Loin or loin-to-groin pain
•Often described as the worst pain they have ever 
felt

•Cannot sit still (the opposite of when a patient is 
peritonitic)

•Associated nausea, clammy
•Tachycardia
•Haematuria (visible or non-visible)

Signs and symptoms of 
renal colic may include

•Pyrexial
•Tachycardia
•Tachypnoea
•Inflammatory markers raised
•Sequelae of infection such as atrial fibrillation
•Etc.

Signs and symptoms of
infection may include
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There are several different types of stones that can form in the urinary tract. 
I have tried to summarise them for you in the table below.

Stone Composi-
tion

% of all Renal 
Calculi Cause Radiodensity

Calcium Oxalate 80-85 Acidic urine Radio-opaque

Uric acid 5-10 Acidic urine Radio-Lucent

Struvite 2-20 Kidney infections Radio-opaque

Cystine 1 Genetic Slightly ra-
dio-opaque

Calcium Phos-
phate Rare

Alkaline urine
Hyperparathyroid-
ism

Radio-opaque

There are many predisposing factors to stone formation. Some of these are 
listed below. I have categorised them into intrinsic and extrinsic factors and 
have briefly explained why they predispose an individual to forming urinary 
calculi. In essence, the cause of urinary stones is supersaturation of the urine 
with one or more of the components which form stones. 
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How could we manage the patient if they have one of the above?
As discussed in chapter 2.4 we need to drain the kidney as soon as possible. 

Consider either:
	JJ Stent
	Nephrostomy
	Primary treatment of the stone

The patient has none of the indications for emergency intervention, what 
are the options for treatment of the stone?
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With this many options available for the treatment of stones, things can 
get relatively confusing. I have therefore attempted to simplify the treatment of 
stones in the following table, although keep in mind that treatment may vary 
depending on the patient.

With this many options available for the treatment of stones, things can get relatively confusing. I 
have therefore attempted to simplify the treatment of stones in the following table, although keep 
in mind that treatment may vary depending on the patient.

Renal Stones

•ESWL
•PCNL
•Flexible Ureteroscopy
•Active surveilance

Proximal 
Ureteric Stones

•ESWL
•Rigid Ureteroscopy
•Conservative manegement

Distal 
Ureteric Stones

•Conservative management
•ESWL
•Rigid Ureteroscopy
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4. Bladder Pathology

 4.1 Bladder Calculi

Bladder stones form due to urinary stasis within the bladder. This stasis can be 
caused a number of ways including having an obstructing prostate (which can 
be benign or malignant) or failure of the bladder to empty due to a floppy and 
weak detrusor muscle. Stones are also common in patients with a long term 
catheter, the tip of the catheter being a focus of stone formation. In fact patients 
with a long term catheter in situ have a 25% chance of developing a bladder 
stone over 5 years.

Bladder stones are more commonly calcium based and can become very 
large. An ultrasound scan, an X-ray or a flexible cystoscopy can be used to 
identify bladder stones.
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4.2 Bladder Cancer

There are several histological subtypes of bladder cancer. By far the most com-
mon is transitional cell carcinoma (TCC) of the bladder, however you should 
also know that squamous cell carcinoma (SCC) and adenocarcinoma of the 
bladder also exist. Bladder cancer is the 10th most common cancer in the UK. 
The average age of diagnosis is 73 and it gets more common with age. 10yr sur-
vival is approximately 50% for women and 60% for men. However, half of all 
patients diagnosed with bladder cancer will have non-muscle invasive cancer 
and the 5 year survival in these patients is 96%.

When taking a history from someone with suspected bladder cancer it is 
important to think about their risk factors.
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•Haematuria  (often painless and visible, but can also 
be non-visible)
•34% patients >50yrs and 10% of patients <50yrs 
with macroscopic haematuria have bladder cancer 

•Urgency
•Suprapubic/ pelvic mass
•Suprapubic pain
•Recurrent urinary tract infections
•Symptoms of systemic spread

Signs and symptoms of 
bladder cancer may include

Things to ask in your history:

•Haematuria
•If so ask your haematuria history as discussed in chapter 2.1

•Bladder/ abdominal/ Loin pain
•If so ask your pain history

•LUTS
•Catheter?
•Suffer with UTIs
•Red flag symptoms
•Past medical history
•Previous urological cancer
•Radiotherapy

•Family history
•Social history
•Smoking
•Occupational exposures
•Travel

•Haematuria  (often painless and visible, but can also 
be non-visible)
•34% patients >50yrs and 10% of patients <50yrs 
with macroscopic haematuria have bladder cancer 

•Urgency
•Suprapubic/ pelvic mass
•Suprapubic pain
•Recurrent urinary tract infections
•Symptoms of systemic spread

Signs and symptoms of 
bladder cancer may include

Things to ask in your history:

•Haematuria
•If so ask your haematuria history as discussed in chapter 2.1

•Bladder/ abdominal/ Loin pain
•If so ask your pain history

•LUTS
•Catheter?
•Suffer with UTIs
•Red flag symptoms
•Past medical history
•Previous urological cancer
•Radiotherapy

•Family history
•Social history
•Smoking
•Occupational exposures
•Travel
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We have already discussed how patients will be investigated for haematuria 
in chapter 2.1. All patients with haematuria will need a full set of blood tests, 
ultrasound or CT and flexible cystoscopy. 

A transitional cell carcinoma will look like a papillary lesion within the 
bladder, often on a stalk which contains its feeding arteries.
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5. Prostate

5.1 Lower Urinary Tract Symptoms (LUTS)

LUTS are a collection of symptoms which are commonly examined in medical 
school finals. They are also extremely common and no matter what speciality 
you work in, you will meet patients suffering with LUTS.

Firstly let’s break down a LUTS history. We divide LUTS into Storage 
symptoms and Voiding symptoms. Storage symptoms can often be caused by 
an abnormality of bladder function (its function being to store urine at a low 
pressure, and to be able to contract when voiding). Whereas voiding symptoms 
are often caused by an obstruction of bladder outflow (commonly caused by an 
enlarged prostate or urethral stricture for example). If you take a good LUTS 
history it can help you to diagnose the cause of the patient’s symptoms (and 
score you high marks in your exams). I have simplified the symptoms in the 
figure below. 



Urology for  Medical  Students  and Junior  Doctors

46

 

5. Prostate 
 

5.1 Lower Urinary Tract Symptoms (LUTS) 
 

LUTS are a collection of symptoms which are commonly examined in medical school finals. They are 
also extremely common and no matter what speciality you work in, you will meet patients suffering 
with LUTS. 

Firstly let’s break down a LUTS history. We divide LUTS into Storage symptoms and Voiding 
symptoms. Storage symptoms can often be caused by an abnormality of bladder function (its 
function being to store urine at a low pressure, and to be able to contract when voiding). Whereas 
voiding symptoms are often caused by an obstruction of bladder outflow (commonly caused by an 
enlarged prostate or urethral stricture for example). If you take a good LUTS history it can help you 
to diagnose the cause of the patient’s symptoms (and score you high marks in your exams). I have 
simplified the symptoms in the figure below.  
 

 

Things to ask in your history:

•LUTS (both storage and voiding symptoms are outlined in the green flow-chart below, you 
will need to ask all of these)

•Haematuria
•Incontinence
•Urinary tract infections 
•Haematospermia
•Erectile dysfunction 
•Bowel function
•Red Flags
•Bone/back pain, weight loss, fatigue, night sweats, loss of appetite etc

•Ask about symptoms of cauda equina syndrome to rule this out (as well as with your clinical 
examination)

•Past medical history
•Urological malignancy
•Radiotherapy
•Previous urological surgery/catheterisation
•Diabetes or neurological diseases

•Medication history
•On any treatment for LUTS already?
•On anti-cholinergics?
•Diuretics

•Social history
•Family History
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Once you have explored the patients LUTS, you will need to complete a 
thorough history including red flag symptoms. Examination should include an 
abdominal examination (making note of any palpable bladder which may be a 
sign that the patient is not emptying their bladder completely), an examination 
of the external genitalia (ensure you rule out phimosis or meatal stenosis as a 
cause) and a digital rectal examination (feeling the size, shape and consistency 
of the prostate gland).
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Other investigations that may be performed to ascertain the cause of these 
symptoms include:

	Uroflowmetry (the volume of urine passed over time to assess for signs of 
an over-active bladder, or an obstructive pattern of flow)

	Post-void residual volume of urine within the bladder (using a bladder 
scanner to see if the patient is in retention)

	PSA and renal function
	Urine dipstick testing and midstream urine sample for culture and 

sensitivities
	Frequency-volume chart (to monitor fluid input and output for a few con-

secutive days)
	Consider an ultrasound scan if the residual volume of urine is high or the 

renal function is impaired to look for signs of hydronephrosis (swollen 
kidneys)

	Urodynamic testing (to watch how the bladder fills and empties)

 

 

 

Other investigations that may be performed to ascertain the cause of these symptoms include: 

� Uroflowmetry (the volume of urine passed over time to assess for signs of an over-
active bladder, or an obstructive pattern of flow) 

� Post-void residual volume of urine within the bladder (using a bladder scanner to 
see if the patient is in retention) 

� PSA and renal function 

� Urine dipstick testing and midstream urine sample for culture and sensitivities 

� Frequency-volume chart (to monitor fluid input and output for a few consecutive 
days) 

� Consider an ultrasound scan if the residual volume of urine is high or the renal 
function is impaired to look for signs of hydronephrosis (swollen kidneys) 

� Urodynamic testing (to watch how the bladder fills and empties) 

 

 

 

 

 

 

 

Common causes of Voiding LUTS
•Benign prostatic enlargement
•Prostate cancer
•Urethral stricture
•Meatal stenosis
•Phimosis

Common causes of Storage LUTS
•Overactive bladder
•Cystitis or inflammation of the bladder
•Intravesical pathology such as tumour or bladder calculi

Benign Prostatic enlargement

Benign increase in the number of epithelial and stromal cells (hyperplasia) 
within the prostate gland (also known benign prostatic hyperplasia (BPH)). 
Often in the transitional zone of the prostate. On digital rectal exam this feels 
like a soft enlarged gland. 
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Testosterone is converted to its more potent form ‘DHT’ by 5αReductase. It 
then binds to receptors inside prostate cells to increase secretions and possibly 
cell division resulting in gland enlargement.

It is incredibly common and unfortunately most gentlemen will have BPE 
during the course of their lifetime. However, not everyone will develop LUTS as 
a result of BPE and the size of the gland doesn’t always correlate with the degree 
of symptoms that a gentleman may experience. 

Often LUTS as a result of BPE will progress over time becoming more dis-
ruptive until a patient seeks medical attention or develops urinary retention 
after a trigger event (such as those discussed earlier in chapter 2.2).

 

Benign Prostatic enlargement 

 

Benign increase in the number of epithelial and stromal cells (hyperplasia) within the 
prostate gland (also known benign prostatic hyperplasia (BPH)). Often in the transitional 
zone of the prostate. On digital rectal exam this feels like a soft enlarged gland.  

 

Testosterone is converted to its more potent form ‘DHT’ by 5αReductase. It then binds to 
receptors inside prostate cells to increase secretions and possibly cell division resulting in 
gland enlargement. 

 

It is incredibly common and unfortunately most gentlemen will have BPE during the course 
of their lifetime. However, not everyone will develop LUTS as a result of BPE and the size of 
the gland doesn’t always correlate with the degree of symptoms that a gentleman may 
experience.  

 

Often LUTS as a result of BPE will progress over time becoming more disruptive until a 
patient seeks medical attention or develops urinary retention after a trigger event (such as 
those discussed earlier in chapter 2.2). 

 

 

Management of 
LUTS

Mild LUTS

Manage 
Conservatively

Moderate LUTS

Alpha Blockers

5Alpha Reductase 
Inhibitors

If storage symptoms 
present: 

Add Anti-cholinergic

Severe LUTS

Surgical Intervention

Long Term Catheter
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Medical therapy

1) Alpha Blockers (E.g. Tamsulosin)
	Alpha 1 Adrenoreceptor antagonist that relaxes smooth muscle 
	Side effects include: retrograde ejaculation, dizziness, hypotension

2) 5AlphaReductase Inhibitors (E.g. Finasteride)
	Inhibits the conversion of testosterone to dihydrotestosterone (DHT) 

reducing prostatic growth
	Takes 6 weeks - 6 months to work
	Side effects include: erectile dysfunction, reduced libido and ejaculation 

disorders

Surgical options include Transurethral Resection of the Prostate (TURP), 
Laser prostatectomy, open prostatectomy, prostatic urethral lift, Aquablation 
etc.

PSA testing

Prostate specific antigen (PSA) is an enzyme produced by prostate to liquefy 
semen. It can be a very useful indicator of prostate size. However, there are 
many other factors that can cause a raised PSA (including: urinary tract infec-
tions, prostatitis, urinary retention, catheterisation, ejaculation etc.).

PSA levels must therefore be correlated with a digital rectal examination, a 
good clinical history and examination.

5.2 Prostate Cancer

Adenocarcinoma of the prostate is the most common type of cancer in men 
in the UK. The management of prostate cancer is an ever-changing field with 
research making considerable steps forward in recent decades. 

Adenocarcinoma of the prostate is multifocal in most instances (80%) 
and originates in the peripheral zone 75% of the time. This is the reason why 
prostate cancer can feel like a hard, craggy, irregular gland on digital rectal 
examination. 

Your clinical history should include all of the same questions that are out-
lined in the orange box in chapter 5.1 LUTS.
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5.2 Prostate Cancer

Adenocarcinoma of the prostate is the most common type of cancer in men in the UK. The 
management of prostate cancer is an ever-changing field with research making considerable steps 
forward in recent decades. 

Adenocarcinoma of the prostate is multifocal in most instances (80%) and originates in the 
peripheral zone 75% of the time. This is the reason why prostate cancer can feel like a hard, craggy, 
irregular gland on digital rectal examination. 

Your clinical history should include all of the same questions that are outlined in the orange box in 
chapter 5.1 LUTS.

Raised PSA levels will likely prompt a referral for a urology opinion and the patient may be sent for 
an MRI scan or biopsies of their prostate to rule out a malignant cause of the raised PSA as opposed 
to BPE. Sometimes we organise a bone scan to check for bony metastases if the PSA is very high. 

In order to guide our management options we use the Gleason grading system (requires histology 
from prostate biopsies) to grade the prostate cancer, which allows us to identify low, intermediate 
and high risk prostate cancers. 

•Lower urinary tract symptoms (LUTS) 
•Haematospermia (blood in the semen)
•Incidentally found with a raised PSA
•Abnormal digital rectal examination (hard, 
nodular, craggy feeling prostate)

•Bone or back pain (due to metastases)
•Signs of metastatic spread

Signs and symptoms of 
Prostate cancer may include

Raised PSA levels will likely prompt a referral for a urology opinion and the 
patient may be sent for an MRI scan or biopsies of their prostate to rule out a 
malignant cause of the raised PSA as opposed to BPE. Sometimes we organise a 
bone scan to check for bony metastases if the PSA is very high. 

In order to guide our management options we use the Gleason grading
system (requires histology from prostate biopsies) to grade the prostate cancer, 
which allows us to identify low, intermediate and high risk prostate cancers. 

The treatment of prostate cancer is very complex and individualised, but to 
simplify things I have listed some of the possible options below:
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6. Scrotal Pathology

6.1 Testicular Cancer

Testicular cancer is the most common solid tumour in men 20-45 years of age. 
There is a lifetime risk of 1 in 210. 99% of men with testicular cancer will sur-
vive for 1 year or more and there is a 98% 5-year survival rate. 

Figure 3: Testicular cancer. Here you can see  
a lesion within the body of the testis.
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How do we investigate a possible testicular tumour?

1) Urgent ultrasound scan of the testes
2) Chest X-ray (if symptomatic for pulmonary metastases)
3) Tumour Markers (not always raised and not diagnostic but can be use-

ful to check response before vs. after-surgery)
	α Fetoprotein (AFP)
	Human chorionic gonadotropin (hCG)
	Lactate dehydrogenase (LDH)
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6.2 Undescended Testes (Cryptorchidism)

Boys born at term should have both testes within the scrotum (which is exam-
ined during a newborn baby check). Pre-term boys have a higher chance of 
having undescended testes, though most of these will descend within the first 
3 months.

Undescended testes can be described clinically as:

• Palpable
• Impalpable 

We can also describe them anatomically as: 

• Maldescended (testes that lie somewhere along the normal path of descent, 
this is the most common presentation)

• Ectopic (often lying in the thigh, perineum or in the opposite side of the 
scrotum)

If the testicle can be easily brought down into the scrotum on examina-
tion, this is deemed a ‘Retractile’ testis. This is a variant of normal and often 
does not require surgical intervention. However, both patients and healthcare 
workers must remain vigilant with these as there is a risk of progression to an 
Ascending testicle which would require treatment.

Ascending testes are seen later in childhood, in boys who have had testes 
within the scrotum previously. Orchidopexy is recommended to reduce the risk 
of infertility, testicular cancer and allow for easy self examination.
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Impalpable testes can be found at the following locations:

Where the vessels and vas end blindly the testis no longer exists. The most 
likely cause of this is intrauterine testicular torsion.

Note: If there are bilateral impalpable testes, Karyotype testing is recommended.
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6.3 Lumps and Bumps

In most cases if you are presented with a testicular or scrotal lump in your finals 
it will be focussing on the clinical examination of the lump. Plastic models exist 
which simulate the presence of different testicular and scrotal pathology, but 
you could also be expected to take a clinical history from a patient or an actor 
before proceeding to examine the model. In clinical practise it is essential that 
you take a thorough clinical history as this may drastically change your differ-
ential diagnosis (for example changing your suspicion as to whether a lump 
may be malignant or not).
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Things to ask in your history:

•When did you first notice this?
•Any change over time?
•Is it painful/tender? (if so full pain history)
•Fever
•Dysuria
•LUTS
•Penile discharge
•Recent unprotected sexual contact
•Trauma
•History of subfertility
•Red Flag symptoms
•Past medical history
•Previous testicular cancer
•Cryptorchidism (see chapter 6.2)
•HIV

•Family history
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Hydrocele

Is an accumulation of fluid within the tunica vaginalis. These can be primary 
or secondary (a sign of malignancy, trauma, infection or torsion for example). 
They can be non-communicating (typical in adults) or communicating with 
the peritoneum (due to a patent processus vaginalis, these can change in size 
when standing vs lying down due to increased intra-abdominal pressure). 

A non-communicating hydrocele is often caused by either increased pro-
duction of fluid by the tunica vaginalis, reduced resorption of fluid or impair-
ment in lymphatic drainage. 

Treatment options include: conservative management, surgical repair, or 
aspiration if a patient is not suitable for an anaesthetic.

Figure 4: Hydrocele. Here you can see an accumulation  
of fluid within the tunica vaginalis.
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Varicocele

Dilatation of the testicular veins which can be unilateral or bilateral. 

Be aware of new left sided varicoceles in adults. As mentioned previously in 
chapter 3.2 renal cancers that involve the left renal vein can cause obstruction 
of the left spermatic vein causing a left sided varicocele. Whereas the right tes-
ticular vein drains directly into IVC. 

Treatment options include: conservative management, surgical ligation or 
embolisation. 

Figure 5: Varicocele. Here you can see dilatation of the testicular veins.



6.  Scrotal  Pathology

63

Epididymal Cyst

As the name suggests it is a cyst of the epididymis. These can be either symptom-
atic or asymptomatic and can vary greatly in size. They are fluctuant swellings 
that are separate from the body of the testis. They are sometimes transillumin-
able on examination and can be easily confirmed on ultrasound scan.

Treatment options include: conservative management or surgical excision 
if large or symptomatic. 

Figure 6: Epididymal cyst. Here you can see an  
accumulation of fluid within the epididymis.
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Sebaceous cyst of the scrotum

These cysts are hard, often containing a whitish-yellow coloured substance. 

Treatment options include: conservative management or surgical excision.

6.4 Epididymo-orchitis

A common acute urological presentation but one that is often difficult to dif-
ferentiate from a torted testicle. Epididymo-orchitis is infection of the epi-
didymis and/or testicle. Causative organisms are often those causing urinary 
tract infections such as E.Coli that have tracked along the vas deferens, but you 
must also rule out a sexually transmitted infection such as Chlamydia or Gon-
orrhoea as a cause. Mumps used to be a common cause of orchitis in boys but 
this is now thankfully rare due to the MMR vaccine. Nonetheless you should 
examine the parotid glands for signs of parotitis in all patients presenting with 
epididymo-orchitis. 

If left untreated the patient can become septic and develop an abscess. 
On-going infection can cause chronic testicular pain and can result in necrosis 
of the testicle. 
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6.4 Epididymo-orchitis

A common acute urological presentation but one that is often difficult to differentiate from a torted 
testicle. Epididymo-orchitis is infection of the epididymis and/or testicle. Causative organisms are 
often those causing urinary tract infections such as E.Coli that have tracked along the vas deferens, 
but you must also rule out a sexually transmitted infection such as Chlamydia or Gonorrhoea as a 
cause. Mumps used to be a common cause of orchitis in boys but this is now thankfully rare due to 
the MMR vaccine. Nonetheless you should examine the parotid glands for signs of parotitis in all 
patients presenting with epididymo-orchitis. 

If left untreated the patient can become septic and develop an abscess. On-going infection can cause 
chronic testicular pain and can result in necrosis of the testicle.

•May have preceding symptoms of a urinary tract 
infection

•LUTS
•Penile discharge
•Painful hemiscrotum
•Feverish

Symptoms

•A hot, swollen and erythematous hemiscrotum
•Testicle and epididymis very tender to touch
•Epididymis and cord may feel thickened 

Signs

Things to ask in your history:

•Time of onset of pain?
•Has it changed over time?
•Any radiation of pain?
•Full pain history (see pain history box below)
•Trauma? 
•History of similar episodes?
•Recent unprotected sexual intercourse?
•Sexual health history
•Penile discharge?
•Dysuria?
•Fever?
•LUTS discussed in chapter 5.1
•Urinary tract infections
•Recent instrumentation/catheterisation of the urinary tract?
•Urological history or previous scrotal surgery?

•First you must rule out torsion of the testicle and escalate the case to the urologist 
on call immediately. 

•The management of epididymo-orchitis will largely depend on the history you have 
taken from the patient. 

•If a sexually-transmitted infection is likely and the patient is younger (less than 40 
years of age) then the patient will require a full STI screen prior to starting them on 
antibiotics (such as Ceftriaxone and Doxycycline for example) to cover Chlamydia or 
Gonorrhoea).

•If a urinary tract infection is the likely cause then antibiotics are used that will cover 
organisms such as E.Coli and have good penetration in the testis and epididymis e.g. 
Ciprofloxacin.

•Courses of antibiotics for epididymo-orchitis are usually given for 10-14 days 
followed by either a review of the patient by either their General practitioner or the 
Urology team.

Management of Epididymo-orchitis
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Things to ask in your history:
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on call immediately. 

•The management of epididymo-orchitis will largely depend on the history you have 
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•If a sexually-transmitted infection is likely and the patient is younger (less than 40 
years of age) then the patient will require a full STI screen prior to starting them on 
antibiotics (such as Ceftriaxone and Doxycycline for example) to cover Chlamydia or 
Gonorrhoea).

•If a urinary tract infection is the likely cause then antibiotics are used that will cover 
organisms such as E.Coli and have good penetration in the testis and epididymis e.g. 
Ciprofloxacin.

•Courses of antibiotics for epididymo-orchitis are usually given for 10-14 days 
followed by either a review of the patient by either their General practitioner or the 
Urology team.

Management of Epididymo-orchitis
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7. Penile Pathology

7.1 Erectile Dysfunction 

This is often a multifactorial condition that can be largely attributed to both 
psychogenic and organic causes. Organic causes are more likely to present in 
patients with other health problems and often have a gradual onset with no 
significant loss of libido.
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7.2 Peyronie’s disease

A benign condition that becomes more common with age. There is an ini-
tial inflammatory phase characterised by increasing deformity of the penis and 
painful erections followed by the quiescent phase during which the deformity 
stabilises.

The exact cause is unknown but it is thought that repeated minor trauma 
causes microvascular damage during intercourse, resulting in inflammation 
and fibrosis in genetically predisposed men.

It is associated with diabetes, hypertension, high cholesterol, Dupuytren’s 
contracture and plantar fasciitis. 

 



Urology for  Medical  Students  and Junior  Doctors

72

 



7.  Peni le  Pathology

73

7.3 Phimosis

This is usually asymptomatic but patients may notice ballooning of the foreskin 
on micturition. This can also cause pain and irritation during sexual intercourse 
and men may develop infections of the foreskin and glans (balanoposthitis).

Balanitis Xerotica Obliterans (BXO) is a chronic inflammatory condi-
tion (seen as the male equivalent of lichen sclerosus) that can cause phimosis. 
Chronic inflammation results in the development of a fibrous, tight foreskin 
often with grey/white discoloration, it can cause urethral stenosis and can 
be associated with penile cancer. Steroids can be applied topically in the first 
instance but often a circumcision is required. 

Phimosis is normal (otherwise called physiological phimosis) in childhood 
and almost all (99%) foreskins are retractile by the age of 16.

The gold standard of treatment for phimosis is a circumcision (excision 
of the foreskin). As well as removing the phimotic foreskin, there is evidence 
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to suggest that circumcision may also reduce one’s risk of sexually transmitted 
infections and penile cancer. 

7.4 Urethral stricture disease

These can be caused by trauma e.g. straddle injuries, iatrogenic (including cath-
eterisation and instrumentation) and can also likely be caused by inflammation 
e.g. urethritis.
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Treatment of these is to perform sequential urethral dilatation in theatre, or 
to incise the stricture with an endoscopic knife (optical urethrotomy). Following 
these operations patients are often taught how to perform Intermittent self-
dilatation (ISD) of the urethra to try and prevent the stricture from progressing 
again. If the stricture continues to return, patients may require incision of the 
stricture and Urethroplasty (urethral reconstruction). 
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8. Incontinence

Incontinence is a common presentation in urology. The prevalence of 
incontinence in the population is 30% with females being twice as likely to 
develop incontinence as men.
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Always assess the impact that these symptoms have on the patient’s life. It is 
very important that we discover the cause of a patient’s incontinence in order 
to address it. It is not uncommon to hear that a patient with incontinence is 
too scared to leave the home as they worry about having an accident in public. 
Incontinence can have a devastating impact on an individual’s quality of life.
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A full systematic examination is required including an abdominal examina-
tion, examination of the external genitalia, digital rectal examination (remem-
ber to check sphincter power), lower limb neurological examination and a 
pelvic examination in females.

8.1 Stress Urinary Incontinence (SUI)
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8.2 Urge Urinary Incontinence (UUI)
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8.3 Mixed Urinary Incontinence (MUI)

8.4 Overflow Incontinence
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9. Urinary Tract Infections

9.1 Urinary Tract Infections

Inflammation of the urinary tract following bacterial invasion. Infection of the 
bladder is otherwise known as Cystitis and infection of the Kidney and upper 
tracts (associated with fever, loin pain, nausea and vomiting) is also called 
Pyelonephritis. 

The best way to break these down is to separate infections into 2 categories:
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Mid-stream urine (MSU) sampling

Always send an MSU sample in cases of a suspected UTI. Bacteria in the urine 
(Bacteriuria) may be either symptomatic or asymptomatic. Asymptomatic 
bacteriuria is very common especially in the elderly and does not necessarily 
require treatment. If there are white blood cells in the urine (Pyuria) as well as 
bacteria, this is often a sign of an inflammatory response in the urinary tract 
and is likely to require antibiotic therapy. Note that whilst urine dipstick testing 
can be useful in adding diagnostic value when seeing patients with symptom-
atic UTI’s, a negative urine dipstick does not rule out a urinary tract infection.
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For uncomplicated UTI’s in women a 3 day course of oral antibiotics or 
a single dose of fosfomycin will normally clear the infection. A complicated 
infection will often require a 7 day course of antibiotics, and may require intra-
venous (IV) antibiotics if the patient is systemically unwell. 
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9.2 Recurrent UTI’s

Defined as more than 2 infections in 6 months, or 3 within a year. This can be 
caused by bacterial re-infection (UTI’s caused by different bacteria) or by bacte-
rial persistence (repeat infections by the same organism). This can also occur if 
a UTI has been inadequately treated (unresolved infection).

Recurrent UTI’s should always be thoroughly investigated for an alternative 
cause such as urinary tract stones or malignancy (by upper tract imaging with 
either a CT or Ultrasound scan and by cystoscopy). Once a sinister cause has 
been excluded the infections can be treated in a step-wise manner: 
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10. Practical tips for  
Junior doctors

Male catheterisation: 

Understanding the anatomy or the urethra will help when struggling with a 
catheter. When first inserting a catheter in a male make sure you have a good 
grasp of the penis and lift the penis up at a 45-degree angle to the supine body. 
This will straighten the urethra. Insert the catheter until you feel it bounce off 
the prostate, then lower the penis until it is almost at the same level of the body, 
this will help the catheter slip through the prostate and into the bladder. Twist-
ing the catheter gently between your fingertips on insertion can also help it to 
pass through the prostate. 

The 2 most common reasons for failing to catheterise a man are:

1. An enlarged prostate 
2. A urethral stricture. 

1. An enlarged prostate: Here you are able to advance approxi-
mately half of the catheter into the urethra before it bounces off the 
prostate and will go no further. In these circumstances, try a cath-
eter with a larger diameter, as these are less likely to cause a false 
passage and are a little sturdier for you to push in. 

If you are still unable to pass a catheter it is time to call a senior 
for help, who may elect to try a Tiemann-tip or Coudé-tip catheter 
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(catheters with a little bend at the tip) which may help in getting 
around the prostate.

If your senior is unable to insert a catheter, call the Urologist on call. 
They may need to insert a catheter using a flexible cystoscope for 
guidance or a supra-pubic catheter may need to be inserted.

Figure 7: An enlarged prostate. Here you can see how prostatic enlargement can 
significantly alter the path of the urethra making catheterisation more challenging.

2. A urethral stricture may become evident when you are only able to 
advance the catheter a little way into the urethra. In these cases, try 
a silicone catheter with a smaller diameter enabling you to pass the 
tube through the narrowing in the urethra. 

If you and your senior have been unable to insert a catheter, call the 
Urologist on call. They may need to insert a catheter using a flexible 
cystoscope for guidance, urethral dilatation may be required, or a 
supra-pubic catheter may need to be inserted.
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Lubricating gel

When putting lubricating gel such as Instillagel or Hydrocaine in, hold the 
penis up and push the gel in very slowly. Use more than one gel if it is a difficult 
catheterisation. Don’t rush, clamp urethra gently between finger and thumb 
to give it time to work. Taking time for the installagel to work will allow the 
lidocaine to take effect and will also relax the patient a little, causing them less 
distress, making it easier for you. 

Female catheterisation

Female catheterisation is far easier, however many nurses are trained to do this, 
so often the first one you will be asked to insert is for a patient whom several 
nurses have already attempted unsuccessfully to catheterise (which is a little 
daunting). So ask for some help from the nurse looking after the patient and 
maybe another pair of hands to assist in passing you equipment. Good posi-
tioning is key, the woman needs to be in the smear position, but if you are 
struggling to locate the urethra you can try with the patient in the left lateral 
position. 

The three most common reasons for failing to catheterise a female are:

1. Meatal Stenosis
2. Cystocele
3. Position of the urethral meatus (may lie in the anterior wall of the 

vagina)
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1. Meatal stenosis will present as a very tight urethra. Most of the time 
you are still able to pass a catheter so don’t panic. Find a small diam-
eter, long term catheter, as these are more likely to pass the stenosis 
and are a little more rigid. If you still struggle, call your senior.

2. Cystocele: You may struggle to see the urethra if there is an anterior 
wall prolapse, or you may be able to insert the catheter only a little 
way into the urethra. If this is the case, try reducing the prolapse by 
pushing the anterior wall of the vagina anteriorly to return the ure-
thra to its normal position.

When consenting a patient for catheterisation you must ensure the patient 
understands the possible risks, complications, benefits and alternatives. Risks 
of catheterisation include:
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Short Term catheters are PTFE Coated Latex and can remain in situ for a 
maximum of 4 weeks. Long Term catheters are Silicone and should be changed 
at least every 12 weeks. 

The commonly used sizes of adult catheters range from 12-24Fr. The sizes 
you are most likely to encounter on a general ward range from 12-16Fr.

3-way Catheters

These are generally a little wider bore than 2-way catheters. They have 3 distal 
ends to the catheter: one for inflating the balloon, one to insert irrigating fluids 
into the bladder and the last is the outflow. Consider inserting a 3-way cath-
eter in patients with haematuria to allow for continuous irrigation and blad-
der washouts. Balloons of 3-way catheters can be filled with up to 20mL water 
although 10ml are usually enough to hold any catheter in place. 

Finally, a few key things to remember when catheterising a patient:
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Suprapubic Catheters

You will at some stage in your career be asked to change a suprapubic cathe-
ter…don’t panic, they are even easier to change than a urethral catheter. The 
tract is very short and a lot easier to negotiate than a male urethra. 

Unless they have been inserted for the first time within the last 3 months (in 
which case it will need to be changed by the urology team) you will be able to 
change it using normal catheterisation equipment. 

Get everything ready and have an assistant with you for the first few times 
you change a suprapubic catheter. Replace it with the same type and size of 
catheter but have a smaller catheter handy just in case you struggle. Take note 
of how much of the original catheter was inside the bladder to avoid inserting 
the new catheter too far (if you insert too much it may enter the urethra). When 
inserting the replacement catheter, use the same trajectory that the old catheter 
had to avoid missing the tract. NEVER attempt to insert a NEW suprapubic 
catheter yourself, this is a job for the Urology doctor on-call. Remember, if this 
is the first time it is being changed since insertion – call the Urologist on call. 

Removing catheters

Most of the time this is simple, you deflate the balloon and gently pull the cath-
eter out. However, on occasion you may struggle to deflate the balloon. On 
these occasions you can try pushing a further 10mls of sterile water into the 
balloon (stopping immediately if this causes the patient discomfort). Often this 
will help unblock the balloon; you can then deflate it by removing the total vol-
ume of water in the balloon. 

Bladder washouts

These are commonly performed to remove clots from a bladder, and you may 
be asked to perform this. Flushing a catheter can also unblock a catheter that 
has stopped draining.
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Equipment required:

	50ml bladder syringe
	Bladder irrigation fluid
	Large bowl
	Personal protective equipment

How to perform Bladder washout on the ward:

 1. Ensure that a 3-way catheter has been inserted
 2. Stop and disconnect the irrigation fluid
 3. Measure bladder volume with bladder scanner
 4. Place the end of the catheter in a bowl
 5. Wipe ports down with alcohol wipe
 6. Squeeze irrigation fluid into irrigation port of catheter using a 50ml blad-

der syringe
 7. Take note of how much you put in
 8. Take note of how much comes out, what colour, are there clots?
 9. If it is not freely draining you can try gently pulling back on syringe
10. Do not keep putting more in if none comes out – as this will become 

painful
11. In this case the patient may need a change of catheter or to go to theatre 

for cystoscopy and bladder washout, discuss this with the Urology team
12. Ask Surgical/Urology nurses for help – they are very experienced.
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Flushing a Nephrostomy

A blocked nephrostomy is a common reason for acute admission to hospital. 
Patients often present with flank/ back pain and reduced nephrostomy output.

Take a full history and examine the patient to rule out other problems. Take 
bloods to check for infection and discuss with your senior or the Urology team.

How to flush a blocked nephrostomy:

 1. Do it under supervision of senior
 2. Similar to bladder washout
 3. Aseptic technique
 4. Slowly instil 2-5ml Normal Saline and do not aspirate
 5. If it remains blocked – discuss with your senior immediately
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###

Congratulations, you made it to the end of the book!

Thank you for reading.

I am extremely proud of this textbook; it took over 3 years to write 
with the help of the extremely dedicated editing team. I sincerely 
hope that you have found it useful. It would be very helpful if you 

could leave a review and please do tell your colleagues about it, 
afterall the only way to improve healthcare is to work as a team.

I look forward to working with you all.

Ricky Ellis 
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