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FOREWORD

At any national or international urology congress, the sessions delegates most enjoy
are those where experts debate the management of complex cases and in so doing dis-
sect the evidence base and show how it should be applied. This book looks to do the
same, and a urologist who reads it will acquire a lot of knowledge and save an airfare,
a conference registration fee and a hotel bill! It’s a new concept and I think it works.

The list of subjects covered is broad ranging and very interesting; challenging in
every way. The views expressed by the authors and the experts will, I am sure, gen-
erate much debate. I'm a retroperitoneal surgeon and certainly found much to debate
in case 7 (renal oncocytoma), case 16 (upper urinary tract urothelial carcinoma) and
case 19 (growing teratoma syndrome in testis cancer). That though I think is the point,
in a challenging case there may not be a right or a wrong answer but understanding
how experts reach their decisions can be a very valuable way of learning. The book
should be a very good primer for board exams or the FRCS (Urol) examination.

So, well done to the editors, Karl Pang and Jim Catto, on pulling it all together. The
book reminded me once again of the staggering breadth of the specialty we practise
and I'm looking forward to debating with specialist registrars, fellows, and consultants
at Guy’s all 48 of the cases.

—— =
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[Samiarat

Tim S. O’Brien MA, DM, FRCS(Urol)
Consultant Urological Surgeon
Immediate past-President of BAUS






PREFACE

This is the first urological surgery book added to the Challenging Cases series.
Common cases, challenges, and controversial topics are discussed in a format utilizing
boxes to highlight learning points, evidence bases, and future directions. Using case
examples, experts provide clinical tips and personal comments on how they manage
specific presentations. Expert commentary is provided throughout each chapter with
a concluding ‘Final word’ from the expert at the end of each case. This book in-
cludes a variety of cases covering most sections outlined in the Intercollegiate Surgical
Curriculum for Urological Surgery including oncology, endourology, functional and
female urology, neurourology, andrology, trauma, transplantation, and paediatric ur-
ology. This book is a highly valuable resource for all those interested in urological
surgery, allied health professionals, trainees in the field and those sitting postgraduate
urology examinations. We thank all authors and experts for their hard work and hope
you enjoy reading this text.

Karl H. Pang and James W.F. Catto
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Recurrent urinary tract
infection

Christopher K. Harding

@ Expert commentary Christopher K. Harding

Case history

A 55-year-old postmenopausal woman was referred from primary care following a
3-year history of recurrent urinary tract infections (rUTIs). These episodes often pre-
sented as infective cystitis with dysuria, increased urinary frequency (including new-
onset nocturia), and offensive smelling cloudy urine! and were usually without any
systemic symptoms. She described these infections as occurring approximately six
times per year and informed that they were previously responsive to short-course
narrow-spectrum antibiotic therapy with either nitrofurantoin or trimethoprim. More
recently, she had been requiring longer or multiple antibiotic courses to resolve her
symptoms. She had been referred to another hospital 2 years ago with non-visible
haematuria and had a full urinary tract evaluation via a renal ultrasound scan, a
flexible cystoscopy, and a urine flow study which revealed no structural or functional
abnormalities. Her estimated glomerular filtration rate was normal. Serial urine cul-
tures obtained over the preceding 12-18 months had shown a variety of uropathogenic
organisms but most often Escherichia coli was isolated. Over the preceding 6 months,
the episodes had increased in frequency and the patient reported the feeling of having
‘an almost constant’ urinary tract infection (UTI). Her last two urine cultures had again
shown evidence of E. coli exhibiting antimicrobial resistance (AMR) to nitrofurantoin
and amoxycillin. She was referred to a specialist rUTI clinic for consideration of pre-
ventative treatment.

& Learning point Definitions and statistics

® UTl is described as complicated or uncomplicated with the latter referring to occurrence in a
structurally and functionally normal urinary tract. The vast majority of rUTIs are uncomplicated.

® Most national and international guidelines?* do not recommend routine investigation of women
with rUTls because the diagnostic yield is low.

® rUTI can occur due to either bacterial persistence or reinfection. Persistence is suspected if there
is infection with the same bacterial species within a short time frame after clinical resolution of a
previous episode.

® Most clinicians would classify rUTI as being two episodes of infection in 6 months, or three episodes
in 1 year.

® The annual incidence of a single UTI is approximately 30 per 1000 women, with almost half of
affected women experiencing recurrence within 12 months.

® rUTl is associated with significant morbidity, studies estimate an average of 6 days of symptoms,
2 days of restricted activity, and 1 day of time off work per episode.
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@ Expert comment

The patient herself had expressed a concern regarding her recent (necessary)
antibiotic consumption and wanted to explore prophylactic options, especially non-
antibiotic alternatives. In line with the European Association of Urology guidelines
on urological infections* which state that ‘prevention of rUTI includes counselling
regarding avoidance of risk factors, non-antimicrobial measures and antimicrobial
prophylaxis’, the patient’s initial consultations were structured sequentially in this
manner.

@ Expert comment

It was pointed out to the patient that lifestyle measures such as regular voiding,
immediate postcoital urination, wiping from front to back, douching, and avoiding oc-
clusive underwear have previously been believed to reduce the risk of rUTI but several
studies have ‘consistently documented the lack of association with rUTI.1® A study
showing high-level evidence of benefit from increasing oral fluid intake in women
who admit to poor hydration and suffer with rUTIs was discussed with the patient as
she volunteered that she ‘didn’t drink a lot of fluid’. This randomized controlled trial
(RCT) involved 140 premenopausal women with rUTIs who reported drinking < 1.5 L
of total fluid daily. In this trial, UTI episodes were reduced by 47% in women who
drank an extra 1.5 L of water per day over a 12-month period compared with women
who maintained their usual fluid intake.!! The evidence for the association of UTI
and recent sexual intercourse, the use of spermicide, and the use of condoms was
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highlighted.? None of this was applicable to our patient as she had been celibate for
S years. The patient reported some previous symptomatic relief with over-the-counter
cystitis remedies and the role of changing urinary pH was debated. The evidence from
the Cochrane review on urinary alkalinization was highlighted.!? Despite reviewing
172 studies on the subject, the review concluded that not a single report was suitable
for inclusion in a meta-analysis due to various factors and hence no recommendation
could be made. The clinical advice was that these remedies were reasonable to try if
the patient had previously achieved benefit but it was pointed out that alkalinization of
the urine would not be recommended if the patient elected to try the urinary antiseptic
methenamine hippurate as a prophylactic agent because its efficacy is dependent on
acid urine.

Non-antibiotic options for rUTI prevention were then outlined and discussions
centred around the treatments with high-level evidence to evaluate their effect: pro-
biotics, methenamine hippurate, cranberry supplements, and topical vaginal oestrogen.
Probiotics are microorganisms introduced into the body for their beneficial qualities
and have been well studied in the context of rUTI. A meta-analysis including nine RCTs
comprising 735 patients, with significant risks of selection and attrition bias, showed
benefits were not statistically significant versus placebo (risk ratio (RR) = 0.82) or
antibiotics (RR = 1.12).13 However, it was commented that ‘benefit cannot be ruled
out as the number of patients was small and the trials had poor methodological re-
porting’. The patient was told that there was insufficient current evidence to say how
effective probiotics could be in her case, but the low reported incidence of side effects
was highlighted, and so she may wish to try them. These adverse events included va-
ginal discharge, genital irritation, and diarrhoea and were quantified as affecting 3%
of patients in this meta-analysis.

Methenamine hippurate is a urinary antiseptic that is licensed for prevention of
rUTI using a dose of 1 g twice daily. It is hydrolysed to formaldehyde in the distal
convoluted tubule of the kidney in the presence of acidic urine. Formaldehyde is
bactericidal and probably acts via denaturation of bacterial proteins. The evidence
for methenamine has been collated in a meta-analysis which included 2032 patients
from 13 RCTs, with one of the included trials reporting a significant reduction in
UTI frequency when women with uncomplicated rUTIs were studied (RR = 0.46).14
Contraindications for the use of methenamine include gout, hepatic impairment, and
renal impairment. The patient had a past medical history of gout and therefore this
treatment was not considered.

The discussion then moved on to cranberry supplements as these had been recom-
mended to the patient by one of her friends. The best evidence for cranberries comes
from a meta-analysis including 24 studies and comprising 4473 participants which
showed no significant reduction in symptomatic UTI for women with rUTIs and hence
this treatment was not recommended.!® The patient had given a history of vulvodynia
and clinical examination had confirmed vaginal atrophy, so she was interested to hear
about topical vaginal oestrogen as a preventative treatment against rUTI. A meta-
analysis which included three RCTs comparing vaginal oestrogen to placebo (RR = 0.25)
reported benefit in terms of UTI reduction but highlighted that this benefit was not
seen with oral hormone replacement therapy.® The included trials contained only
small patient numbers with differing results. Current guidelines reflect this and only
make a weak recommendation for its use. Adverse events such as breast tenderness,
vaginal bleeding, non-physiological vaginal discharge, and vaginal irritation/burning
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were detailed but these are reported in a minority of participants only. The consult-
ation was concluded with an exploration of current promising treatments; b-mannose,
immunostimulants/vaccines, and intravesical preparations. However, the patient opted
to try a regimen of increased fluid intake and topical oestrogen with a planned review
in 4 months.

@ Evidence base Reviews from Cochrane evaluating preventative non-antibiotic options
for rUTI

Urinary alkalinization

Urinary alkalinization achieved using oral medications, such as potassium citrate, to reduce the acidity
of urine is postulated to reduce the severity of dysuria. No recommendations were possible given

the low quality of existing evidence, but the authors concluded that larger, well-designed RCTs are
necessary and should include symptomatic rUTI as a primary outcome.'?

Probiotics

Probiotics refers to the use of medicines containing live bacteria or yeast that supplements normal
gastrointestinal flora. These organisms (e.g. Lactobacillus spp.) are thought to modulate host defences
by reducing pathogen adherence, growth, and colonization. The Cochrane review failed to show any
benefit from the use of probiotics as prophylaxis against rUTI.'?

Methenamine hippurate

Methenamine hippurate is hydrolysed to formaldehyde in the presence of acidic urine and has a
bactericidal effect on E. coli. The conclusion of the Cochrane meta-analysis was that it may be useful
in reducing symptomatic UTI in patients with uncomplicated UTls.'4

Cranberry supplements

It is postulated that cranberries (active ingredient: proanthocyanidin) prevent bacteria (particularly
E. coli) from adhering to the urothelium and create an acidic urine which impedes bacterial
colonization of the urinary tract. The conclusions of the Cochrane review were that cranberry
supplements did not significantly reduce UTI incidence when compared with placebo or no
treatment.'

Topical oestrogen

Topical application of vaginal oestrogen lowers vaginal pH, improves vaginal atrophy, and increases
vaginal lactobacilli colonization which is protective against uropathogenic E. coli. The meta-analysis
demonstrated a benefit of topical oestrogen in terms of UTI reduction but included trials contained
only small numbers and no firm recommendations were possible.'®

© Future directions Emerging preventative treatments
D-mannose

p-mannose is a naturally occurring sugar postulated to prevent bacterial adhesion to urothelium via
direct binding to bacterial fimbriae. A single good-quality RCT has shown its effect was comparable
to daily low-dose antibiotics (nitrofurantoin).!” The rate of symptomatic infections was significantly
reduced (when compared to placebo) by b-mannose in this study (RR = 0.24) which used a daily dose
of 2 gtaken as 1 g twice a day.

Immunostimulants

Immunostimulants contain heat-killed/inert uropathogens designed to upregulate the patients
immune response to infection. They are not true vaccines as they do not confer acquired immunity to
a specific pathogen. The oral immunostimulant OM-89 is an immunologically active bacterial lysate
of 18 E. coli strains and has been shown in a meta-analysis of 891 patients from four RCTs to confer
significant benefit in women with rUTls in terms of reducing recurrent episodes (RR = 0.61).'8
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Intravesical preparations

Intravesical treatment is in two main forms. Firstly, substances aimed at replacing the
glycosaminoglycan layer which is superficial to urothelial umbrella cells and hence is putatively
protective against bacterial adherence and secondly, antibiotics which are administered directly

into the bladder. A meta-analysis examining the use of hyaluronic acid as a glycosaminoglycan
replacement substance included two randomized studies showing an improvement in the rates of
rUTI which equated to improved prevention of over three episodes per patient year.'? Intravesical
antibiotics are not as well studied but a meta-analysis consisting mainly of case series reported a 71%
success rate (poorly defined) and a low (8%) discontinuation rate.”

At the 4-month review appointment, the patient reported two discrete episodes
of UTI since starting the regimen of increased fluid intake and topical oestrogen. She
stated that the increase in her fluid intake made her feel better in general and she
intended to continue with her current daily fluid intake which was estimated at 2.5-3
L. However, she did not feel that these changes had been effective in reducing the
frequency of her infections and was seeking further treatment for these episodes. It
was pointed out that the use of low-dose daily antibiotics was considered the most
evidence-based therapy for her condition and that they were strongly recommended
by international guidelines.* The Cochrane systematic review and meta-analysis of the
effect of prophylactic antibiotics on recurrence rates was summarized for the patient.?!
It included 19 RCTs with data from > 1000 patients. A reduction in the incidence of
symptomatic infection with daily antibiotics compared to placebo of 85% is reported
(RR = 0.15). This review calculated that the number needed to treat with prophy-
lactic antibiotics to prevent recurrence over a 6-12-month period was 1.85. Side effects
including vaginal and oral candidiasis and gastrointestinal symptoms were outlined
but the rates were low in the meta-analysis and severe side effects were thought to
be rare. The patient elected to try the low-dose antibiotics and, in line with NICE re-
commendations, a narrow-spectrum agent, trimethoprim, was chosen and a dose of
100 mg per day recommended.” The patient was told of the significant rate of relapse
following completion of the low-dose antibiotic treatment in that only a risk reduc-
tion of 0.82 was reported following treatment completion (compared to 0.15 during
therapy). A 9-month review was scheduled, and the patient was instructed to take the
daily antibiotics for the first 6-months. At review, the patient reported zero episodes of
UTI while on the treatment. During the subsequent 3 months without treatment she
had suffered very short-lived periods of dysuria but none of these required therapeutic
antibiotics and resolved with increasing fluid intake only. She was discharged at this
stage with advice to consider a further 6-month period of low-dose antibiotics if the
infections became recurrent again.

A final word from the expert

The presentation described is very common and one which most urologists would encounter
regularly. Although it is widely accepted that the majority of these patients do not require
extensive investigation, arriving at a diagnosis of rUTI is not always straightforward. Reliance on
urine culture results has been called into question recently and it is not unusual to see patients
with a series of negative culture results who report resolution of symptoms from courses of
therapeutic antibiotics. The effect of previous antibiotic treatment is important to elicit when
taking a history and this must be considered alongside the fact that standard urine culture is
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Case history

A 65-year-old male was admitted under the acute medical team through the accident
and emergency department with a short history of difficulty passing urine. He felt
slightly unwell and had saturation of 92% on air with associated decreased air entry
into the left lung base. He gave a history of smoking. He denied any preceding lower
urinary tract symptoms (LUTS).

A chest X-ray ruled out a lower respiratory tract infection but he was found to be
in urinary retention. He was catheterized and a residual of around 835 mL drained.
A urine dipstick test showed glucose 2 +, leucocytes 2 +, and nitrites. A urine specimen
was sent for microscopy, culture, and sensitivity. His white cell count was 16.7 x 10°/
L, estimated glomerular filtration rate had decreased to 22 mL/min/1.73 m? from a
baseline of 84 mL/min/1.73 m?, and creatinine concentration had increased from a
baseline of 83 nmol/L to 253 pmol/L. An ultrasound scan of the urinary tract showed
no abnormalities in the kidneys and in particular, there was no hydronephrosis. The
patient was given a stat dose of 1.2 g of intravenous co-amoxiclav in the emergency
department but this was not continued. He had also reported a history of weight loss
and was asked to see his general practitioner about this.

& Learning point Risk factors, presentation, and treatment

Acute bacterial prostatitis (ABP) is an ascending urinary tract infection (UTI). The risk factors include
benign prostatic enlargement, genitourinary infections including sexually transmitted infections,
immunocompromised state, urethral stricture, and prostatic manipulations such as prostatic massage,
prostate biopsy, and urethral catheterization.

Patients usually report a sudden onset or worsening of existing LUTS (storage or voiding). Systemic
symptoms such as fever and malaise are not infrequent.

In this case, the risk was higher owing to factors like benign prostatic enlargement, urethral
catheterization, and a history of diabetes. The patient was not treated with a course of antibiotics
despite a strong suspicion of UTI on the urine dipstick. In ABP, urine dipstick testing has a positive
predictive value of 95% and a negative predictive value of 70%. Unsurprisingly the urine culture was
subsequently positive.

A urology consultation was requested and a diagnosis of ‘high-pressure chronic
retention” (interactive obstructive uropathy) was made. DRE suggested a moderately
enlarged smooth prostate. A plan to discharge the patient with an indwelling catheter
and review in a urology clinic to discuss options was suggested.



© Clinical tip Evaluation

Digital rectal examination (DRE)
in patients is performed gently
due to the risk of bacteraemia
and sepsis if done vigorously. For
this reason, prostatic massage is
contraindicated.

The Meares-Stamey four-glass or
modified two-glass test (described
below) is used in the diagnosis of
chronic bacterial prostatitis (CBP)
but this test is contraindicated

in ABP as it involves a prostatic
massage.

Challenging Concepts in Urological Surgery

The urine culture reported a few days later grew Escherichia coli resistant to amoxi-
cillin, trimethoprim, and pivmecillinam. The patient’s bloods, however, had returned
to baseline.

Ten days later he was admitted urgently by the surgeons after reviewing the find-
ings of a computed tomography (CT) scan done for a short history of general deterior-
ation and weight loss of around two stones (about 13 kg). The CT scan had suggested
a primary sigmoid tumour later proven to be a poorly differentiated adenocarcinoma
pT3N1cRO. A prostatic abscess was also noted on the CT scan and hence a urology
opinion was sought at that time (Figure 2.1).

-
& Learning point Aetiology of bacterial prostatitis

Being an ascending UTI, ABP has similar microbial aetiology. Enterobacteriaceae are the commonest
pathogens. E. coli as was seen in this case accounts for 67% of cases while Pseudomonas aeruginosa
is seen in 16% and Klebsiella spp. in 6%. Proteus and Serratia have been implicated as well. Neisseria
gonorrhoeae and Chlamydia trachomatis should be considered in young sexually active men. Atypical
organisms such as Salmonella, Candida, and Cryptococcus can be a cause in immunocompromised
patients.

Only about 5-10% cases of ABP progress to CBP. In CBP, the microbiological spectrum is wider.
Although E. coli is the most common organism implicated, Gram-positive cocci were most common
isolates in patients with CBP. These include coagulase-negative Staphylococcus, Enterococcus faecalis,
Streptococcus spp., and Staph. aureus.” Some studies have shown that majority of cases of CBP are
monomicrobial but a significant percentage may be polymicrobial.

The patient was haemodynamically stable and apyrexial. On DRE, the prostate felt
tender and abnormal. He was started on ciprofloxacin 500 mg twice daily with a plan
to intervene if he showed signs of sepsis based on change in clinical parameters or
increase in inflammatory markers.

As the patient started spiking a fever, he was switched to intravenous co-amoxiclav
and a transrectal drainage was arranged. Seven millilitres of thick pus were aspirated
to dryness. This specimen grew E. coli on culture.

(@) (b)

Figure 2.1 Abdomen-pelvis cross-sectional imaging with CT. (a) Transverse section and (b) sagittal
section showing a prostatic abscess (red arrow) in a catheterized patient.
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Figure 2.2 Cross-sectional imaging of the pelvis. (a) Coronal section, (b) sagittal section, and
(c) transverse section showing progression in appearances of the known prostatic abscess (red arrow)
despite transrectal drainage.

The patient initially showed signs of recovery but thereafter had further episodes
of pyrexia and his inflammatory markers worsened. A repeat CT scan was carried out
and this demonstrated multifocal prostatic abscesses (Figure 2.2).

-

& Learning point Imaging in prostatic abscess

Transrectal ultrasound (TRUS) is a reliable and accurate method to diagnose prostatic abscess? and is
the most commonly used one as it is readily available. However, some patients with prostatic abscess
may find the TRUS probe in the rectum too painful. CT can selectively be used in cases where TRUS
is not tolerated and also in cases where extra-prostatic spread or necrotising infection is suspected.?
Magnetic resonance imaging (MRI) provides better resolution than CT and can even diagnose early
stages of abscess formation where TRUS can be inconclusive.* However, as MRI availability is often
more limited, it is less widely used.

At this point, a decision to carry out a transurethral drainage of the prostatic
abscess was made. On cystoscopy no obvious abnormality was seen in the prostatic
urethra but on incising the prostatic urethra at the 6 o’clock position, an abscess
cavity proximal to the verumontanum opened up and a significant volume of pus
discharge was seen. A three-way catheter was introduced over a guidewire to allow
drainage of any residual pus. The planned catheter removal was carried out 3 weeks
later.

@ Expert comment
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Figure 2.4 Cross-sectional imaging of the pelvis. (a) Coronal section, (b) sagittal section, and (c) transverse
section showing resolution of prostatic abscess following transurethral drainage.

The patient recovered thereafter and a CT scan done by the colorectal team sug-
gested resolution of the prostatic abscess as seen in Figure 2.4.

@ Learning point Classification of prostatitis

Prostatitis is one of the common urinary tract problems found especially in men younger than 50 years
of age. Itis a group of disorders with a wide spectrum of symptoms and ranges from a clinically
straightforward entity to a more complex-to-treat presentation. The disease was traditionally classified into
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acute bacterial, chronic bacterial, chronic non-bacterial, and prostatodynia.6 However, in 1995 the National
Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) of the US National Institutes of Health
(NIH) adopted a new working definition” which is currently applied in clinical practice (Table 2.1).

Table 2.1 NIH classification of prostatitis

Category  Designation

Status of infection

|
Il
1l

1A
1B
\%

Acute bacterial prostatitis
Chronic bacterial prostatitis

Chronic non-bacterial prostatitis/
chronic pelvic pain syndrome

Inflammatory
Non-inflammatory

Asymptomatic inflammatory
prostatitis

Acute infection of prostatitis
Recurrent infection of prostate

No demonstrable infection

WBC in semen/EPS/post-prostatic massage urine
No WBC in semen/EPS/post-prostatic massage urine
Asymptomatic

EPS, expressed prostatic secretion; WBC, white blood cell.

15
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© Future directions & Learning point Aetiology and symptoms in CP/CPPS
Treatment with phage therapy CP/CPPS is the most common form of prostatitis and also the most poorly understood one. Ten
has been explored recently due per cent of patients with CP progress to CP/CPPS. However, the aetiology is unclear in most of

to the role of phage strains in
bacterial elimination and local
immunomodulation.’> However,
further research needs to be done

the cases. Non-infectious factors that have been implicated include inflammation, autoimmunity,
hormonal imbalances, pelvic floor tension myalgia, intraprostatic urinary reflux, and psychological
disturbances.'® A case-control study by Pontari et al. showed that the lifetime prevalence of

to establish its effectiveness as a non-specific urethritis, cardiovascular disease, neurological disease, psychiatric conditions, and
future tool in treatment of bacterial haematopoietic, lymphatic, and infectious disease was significantly greater in men with CP/
prostatitis. CPPS.17 CP/CPPS shares multiple demographic, clinical, and psychosocial aspects with chronic pain

conditions like fibromyalgia and chronic fatigue syndrome and thus may have a similar primary
pathophysiology.'®

The patients experience chronic pelvic pain and LUTS but there may also be associated sexual
dysfunction. Some patients may complain of unusual symptoms like the sensation of a foreign body
in the rectum, rectal pain during and after defecation, premature ejaculation, spontaneous sexual
stimulation, or alteration of orgasms.!” Owing to the heterogeneous nature of this condition, the
diagnosis is based on symptoms; absence of any diagnostic biomarkers makes its diagnosis and
treatment approaches variable and thus outcomes relatively poor. As a result of this, there is high
disease burden and patient as well as physician dissatisfaction.

© Clinical tip Clinical evaluation of CP/CPPS

Clinical evaluation to assess the severity of CP/CPPS can be carried out using the 13-point validated
National Institute of Health Chronic Prostatitis Symptoms Index (NIH-CPSI) (Figure 2.5).2° An
alternative classification system using the UPOINT system categorizes the severity of patients’
symptoms based on the predominant symptom group.?! This UPOINT system in CP/CPPS originally
encompassed Urinary, Psychosocial, Organ specific, Infective, Neurological, and Tenderness as
different symptom phenotypes but the aspect of Sexual dysfunction was added later on (Table 2.3).2
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NIH-Chronic Prostatitis Symptom Index (NIH-CPSI)

Pain or Discomfort
1. Inthe last week, have you experienced any pain or discomfort in the following areas? Yes/ No

a. Area between rectum and [J1 Q0 testicles (perineum) b. Testicles Q1 Q0

c. Tip of the penis (not related to 1 L0 urination) d. Below your waist, in your 11 Q0 pubic or bladder area
2. In the last week, have you experienced: Yes/ No

a. Pain or burning during 1 0 urination b. Pain or discomfort during or 1 0 after sexual climax (ejaculation)?
3. How often have you had pain or discomfort in any of these areas over the last week?

QONever  Q1Rarely  02Sometimes 13 Often 04 Usually Q5 Always

4. Which number best describes your AVERAGE pain or discomfort on the days that you had it, over the last week?

Q Q Q Q Q Q Q =] Q Q Q
0 1 2 3 4 5 6 7 8 9 10
NO PAIN AS PAIN BAD AS YOU CAN IMAGINE
Urination
5. How often have you had a ion of not emptying your bladder y after you finished urinating, over the last week?
Q0 Not atall Q1 Lessthan 1timein 5 Q2 Less than half the time
Q3 About half the time Q4 More than half the time Q5 Almost always

6. How often have you had to urinate again less than two hours after you finished urinating, over the last week?
Q0 Not at all Q1 Less than 1timein 5 Q2 Less than half the time
(13 About half the time 34 More than half the time Q5 Almost always
Impact of Symptoms
7. How much have your symptoms kept you from doing the kinds of things you would usually do, over the last week?
0 None 01 Only a little 02 Some Q3 Alot
8. How much did you think about your symptoms, over the last week?
0 None Q1 Only a little 02 Some Q3 Alot Quality of Life
9. If you were to spend the rest of your life with your symptoms just the way they have been during the last week, how would you
feel about that?
0 Delighted Q1 Pleased 2 Mostly satisfied Q3 Mixed (equally satisfied and dissatisfied)
Q4 Mostly dissatisfied 5 Unhappy 16 Terrible
Scoring the NIH-Chronic Prostatitis
Symptom Index Domains

Pain: Total of items 1a, 1b, 1c,1d, 2a, 2b, 3, and 4 = -

Urinary Symptoms: Total of items 5 and 6 =

Figure 2.5 The NIH-CPSI.
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& Learning point Therapeutic and evidence base in CP/CPPS

A combined approach addressing risk factors, promoting a healthy lifestyle and diet, and
pharmacological, psychological, and neuromodulatory interventions improve outcomes.
Pharmacological interventions include the use of alpha blockers, antimicrobials, anti-
inflammatory and other pain medications, antidepressants, and neuroleptics. By reducing voiding
pressures and improving voiding flow patterns, alpha blockers alleviate discomfort. A randomized
placebo-controlled study, however, did not show any benefit and hence these are reserved for
the subset of patients with voiding symptoms. There is no clear-cut role for 5-alpha reductase
inhibitors but they reduce NIH-CPSI scores; the same is true for phosphodiesterase type 5
inhibitors.?>

There is only moderate to low-quality evidence for benefit from short-term use of anti-
inflammatory medications (non-steroidal anti-inflammatory drugs and steroids), antibiotics, and
phytotherapy (quercetin, pollen extract (Cernilton®), cranberry, etc.). Intraprostatic botulinum toxin
A has been shown to have benefit in improving NIH-CPSI scores and pain scores but the benefit
is short term and treatment may need to be repeated. Pelvic floor botulinum toxin A did not show
much benefit. In a recent Cochrane review, allopurinol, anticholinergics, antidepressants, pentosan
polysulfate, pregabalin, and mepartricin were ineffective.?®
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There is moderate quality evidence for non-pharmacological interventions like acupuncture,
extracorporeal shockwave therapy, circumcision, and tibial nerve stimulation in improving
prostatitis symptoms, but the quality of evidence is weak for other interventions like lifestyle
modifications, physical activity, prostatic massage, electromagnetic chair, thermotherapy,
sonoelectromagnetic therapy, ultrasound therapy, biofeedback, external radiofrequency,

laser therapy, myofascial trigger point release, osteopathy, trans-electrical nerve stimulation,
transurethral needle ablation, and so on.?® However, lifestyle modifications and physical activity
have an overall benefit on health and are frequently recommended.

© Future directions

Further research to study the effect of various proven and unproven interventions on various different
parameters of this symptom complex is needed as most studies have so far focused on urinary

and pain symptoms. Cannabinoids such as N-palmitoylethanolamide and flavonoid polydatin are
currently being studied.”’

Psychological distress evaluation should be carried out by a dedicated psychologist or mental health
practitioner such that at-risk patients can be identified and interventions introduced as an integrative
therapy and as part of a multimodal approach.?® Such evaluation would provide an insight into
patients’ internal beliefs, perception of chronic pain, social support and interactions, relationships, and
so on. This would not only help understand possible psychological causes of physical manifestations
but also help plan adjustment and coping strategies.

@ Expert comment

A final word from the expert

Inflammation of the prostate gland has been recognized as an entity for around two centuries
but remains essentially a clinical diagnosis with the use of other investigations primarily to
provide supportive evidence of either inflammation or infection localized to the prostate. The
term ‘prostatitis’ itself can cover a wide range of clinical conditions and it is therefore important
that, whenever possible, this is also qualified with type and the 1995 NIDDK/NIH classification is
useful for this purpose.

Acute prostatitis (category I) has the clearest treatment pathway, and the majority of patients
have infection from Gram-negative bacteria which usually responds well to antibiotic treatment
with only a small proportion developing an abscess which can be readily identified on imaging
and drained via the transrectal or transurethral route. As for any acute infection, a high index of
suspicion and early diagnosis is critical to avoid systemic involvement and improve outcomes.

Unfortunately, CP (categories |l and 11} is an altogether more difficult entity both to
characterize and treat. The role of the Meares-Stamey test and/or semen culture should not be
underestimated as it is important to establish early on in the management whether bacteria are
involved in causing symptoms. Where this is the case, that is, CBP (category l), treatment with
extended courses of antibiotics can lead to a satisfactory resolution in much the same manner
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as acute prostatitis. However, it is more commonly the case that bacteria are not detected and
chronic non-bacterial CP/CPPS (category Ill) is therefore the most common form of prostatitis.

The treatment of CP/CPPS is difficult, often unsatisfactory for patients, and should not be
regarded as the purview of the urologist alone. Its effective management frequently requires
the use of multiple modalities and multiple clinical disciplines with the primary focus being
on symptomatic management. Early recognition of the need for a multimodality approach is
perhaps the most important aspect of the modern-day management of this still very poorly
understood condition.
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Case history

A 32-year-old woman presented with recurrent urinary tract infections (UTIs). She had
very little in the way of past medical history but started developing UTIs over the pre-
vious 18 months and after initial treatment with antibiotics by her general practitioner,
a decision was taken to refer her on for urological investigation. Her body mass index
was slightly high at 27 kg/m?.

Her mid-stream urine specimens all grew a Klebsiella sp. with multiple sensitivities.
She was imaged initially with an ultrasound scan (USS). This showed a normal left
kidney, a right kidney with evidence of multiple stones within it, and a normal bladder.
Her haemoglobin (Hb) level at the time of her initial presentation was 143 g/L, and the
creatinine was normal at 74 pmol/L.

A computed tomography (CT) scan (Figure 3.1) was performed that showed what
had looked like multiple stones on the USS was in fact a single staghorn stone oc-
cupying the whole of the collecting system of the right kidney (Guy’s stone score 4;
Table 3.1).! After discussion with the patient, consent was taken for a right percu-
taneous nephrolithotomy (PCNL).

© Clinical tip PCNL consent

The patient was informed that it was possible that not all the stone would be cleared with a single
procedure, that she would have a nephrostomy and urinary catheter on waking, and consent
included injury to other organs. A 25% chance of postoperative fever and a chance of sepsis was
described and bleeding requiring embolization was discussed. A 1% chance of needing a blood
transfusion was given to the patient. A risk of significant bleeding of between 1 in 50 and 1 in 100
is described on the British Association of Urological Surgeons (BAUS) website,? with a 1 in 1000
risk of the bleeding being so severe that it might require a nephrectomy. In the experience of the
surgeon, the risk of bleeding was rarer, and the individual surgeon’s risk was discussed with the
patient.



Figure 3.1 A CT scan demonstrating a right staghorn calculus.

Table 3.1 The Guy's stone score

Grade Description

1 Solitary stone in mid/lower pole or
Solitary stone in the pelvis with
simple anatomy

2 Solitary stone in upper pole or
Multiple stones in a patient with
simple anatomy or
Any solitary stone in a patient with
abnormal anatomy

3 Multiple stones in a patient with
abnormal anatomy or
Stones in a caliceal diverticulum or
A partial staghorn calculus

4 Staghorn calculus or
Any stone in a patient with spina
bifida or spinal injury

The Guy's stone score was developed through a combination of expert opinion, published data review, and iterative
testing. It comprises four grades to grade the complexity of PCNL.
Adapted from Thomas K et al.!
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@ Expert comment

Discussion

First described and popularized by Alken et al. in 1982,3 percutaneous surgery remains the
intervention of choice in the treatment of large and staghorn stones of the kidney. This case
highlights a number of issues in the management of renal stones by percutaneous surgery.
Staghorn stones are very frequently associated with colonization with a urease
producing organism such as a Proteus sp. or Klebsiella sp. as in this case.
A 26 Fr sheath was used to access the kidney and a single track was performed.
The development of the use of smaller tracks has occurred in the last 10 years with
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smaller tracks predominantly being used to extend the role of percutaneous surgery
in the treatment of intrarenal stones.>® Some practitioners are using smaller tracks to
treat large stones using high-power laser settings. There is some evidence that these
smaller tract sizes are associated with a lower complication rate, particularly a lower
transfusion rate. In the most part, tracts of 26-30 Fr are being used to treat staghorn
stones. A single track was performed. Again, placement of a second track might have
led to clearance of the remaining piece of stone. The use of a greater number of tracks
can facilitate higher rates of stone clearance but are associated with increased rates of
blood transfusion and bleeding complications. Minimally invasive surgery does allow
for safe surgery with the lowest risk to the patient being performed and then a further
procedure performed to complete stone clearance as in this case.”

@ Expert comment

Another option would have been to consider the combined use of transurethral
flexible ureteroscopy at the time of the PCNL—termed endoscopic combined intrarenal
surgery (ECIRS).' This is being utilized increasingly in the treatment of complex stones
in the kidney, particularly when there are multiple stones in a number of calyces and
there is a desire to keep the number of percutaneous tracks to a single track. The pro-
cedure requires appropriate expertise in the theatre, with a second endourologist and a
theatre team able to coordinate the use of two endoscopic imaging stacks, and so on.

@ Learning point Prone and supine PCNL

The procedure described was performed with the patient positioned prone. Valdivia, in the 1990s,
was the first to popularize the performance of PCNL with the patient positioned supine.'! There are
undoubtedly pros and cons for both positions. The supine position does facilitate the easier use of
ECIRS and is becoming increasingly popular although there is evidence that stone clearance rates for
staghorn stones may be better with the patient prone. In my view, the best position for the patient
having percutaneous surgery is determined by the anatomy of the patient and the position of the
kidney. Currently, | perform approximately 10% of my PCNLs with the patient lying supine.

Stone clearance was achieved using a device that combines ultrasonic and mech-
anical stone fragmentation. Percutaneous surgery, though increasingly being used for
smaller stones when the laser is an excellent stone fragmentation device, should be
performed with a minimum of an ultrasonic device when treating staghorn stones.
These stones are often soft, and a mechanical lithotripter such as the Swiss LithoClast®
is an inefficient device for clearing these stones. A number of new devices are available
including the Swiss Lithoclast® Master, the ShockPulse-SE®, and the Swiss Lithoclast®
Trilogy devices, all of which offer very rapid clearance of renal stones.

@ Clinical tip Mid-stream urine
specimen prior to surgery

A preoperative mid-stream urine
specimen is essential before
considering PCNL and consideration
should be given to pretreating

the patient with appropriate
antibiotics. Despite this, a fever

in the immediate postoperative
period is common, with the BAUS
advice sheet giving a risk of sepsis

of between 2% and 10%. The
surgeon should also know local
microorganism resistance and ensue
prophylactic antibiotics are given at
the time of the surgery.

@ Evidence base PCNL
puncture

In this patient, the whole
procedure, the puncture, and the
stone retrieval was performed by
a urologist. We know from the
BAUS registry data that in the UK
currently 40% of punctures are
performed by a urologist, the
remainder being performed by a
radiologist.* There is no evidence
that outcome is determined by
who makes the puncture.



© Clinical tip Recognition
of intra/postoperative bleeding

Intraoperatively, it is important that
the surgeon has an impression of
the significance of any bleeding.
Postoperative bleeding associated
with a decreasing Hb level may be
associated with the development

of an arteriovenous malformation
or a pseudoaneurysm. If this is
suspected, a CT angiogram or formall
CT scan should be performed and
any vascular anomaly treated ideally
with super-selective embolization to
reduce the loss of renal parenchyma
to a minimum.
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Bleeding as a consequence of percutaneous surgery is well recognized.” The percu-
taneous surgeon is dilating a track into an organ that receives 10% of cardiac output.
Some practitioners suggest that the puncture can be untargeted,'? although a targeted
calyceal puncture is likely to be associated with a lower rate of bleeding complications.

The benefit of the minimally invasive approach to stone surgery that has been
increasingly utilized over the last 30 years, such that open stone surgery is really a
thing of the past, is that each procedure is generally well tolerated. The compromise
is repeated procedures. This patient underwent a flexible ureterorenoscopy 1 month
postoperatively. A reusable fibreoptic scope was used. There has been a move in the
last few years to the use of initially reusable and now disposable digital endoscopes.
These have the advantage of a clearer image than the fibreoptic scopes and the pro-
ponents of the reusable scopes argue that they offer safety against the risk of cross
contamination with failed sterilization processes. Such failures have been documented
but they are rare. Against this is the environmental cost of using a single-use scope.
My suspicion is that in the developed world there will be increased utilization of dis-
posable endoscopes in the years ahead.

The laser settings used in this case were first a setting to achieve fragmentation and
second a setting used to achieve dusting. The holmium laser is a solid-state, 2100 nm
wavelength laser (in the infrared part of the spectrum, not visible to the human eye)
that has been used in the treatment of stones since the mid 1990s. As a device, they
are workhorses, very easy to maintain, and able to fragment any urinary tract stone.
In the last 5 years, some manipulations to the settings have been developed to achieve
quicker stone fragmentation and more effective dusting of the stone. This may allow
for lower rates of postoperative stenting (see ‘Expert comment’ box on postoperative
stenting).

Holmium achieves stone fragmentation by photothermal energy, this was defined
in a series of experiments defined by Chan.!3 The three factors that can be altered in
the use of the laser are laser power (measured in joules), the frequency (measured in
hertz), and the pulse width. Most lasers can alter the first two factors, some newer la-
sers allow alteration of the third as well. There is a new technology whereby a double
firing of the laser is achieved. This is believed to create an air bubble such that the se-
cond laser pulse passes through air and this is thought to get more energy to the stone,
achieving a higher rate of stone fragmentation. The holmium laser has been around for
> 20 years and, unlike many lasers that were developed in the 1980s, has stood the test
of time. Further developments of its use will enhance its utilization in the years ahead.!*

@ Expert comment

The NICE guidelines entitled ‘Urinary tract stone disease: assessment and manage-
ment’ recently been published in the UK. Unlike guidelines developed by the American
Urological Association and the European Urological Association, the UK guidelines
make recommendations only when there is thought to be evidence from well-conducted
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studies and do not accept expert opinion evidence. This produces a rather unusual
set of recommendations, some of which are controversial in particular aspects. With
respect to staghorn stones, they are uncontroversial in recommending that PCNL be
offered as first-line treatment, and stating that ureteroscopy be considered in patients
where percutaneous surgery is not an option. UK practitioners should be aware of the
UK guidelines. A critique of them has been published in the British Journal of Urology
International '

The complication rate of percutaneous surgery has been defined in the UK fol-
lowing the nationwide collection of data by the BAUS. This has enabled contemporary
complication rates from a real-life series by true subspecialists and the occasional
percutaneous surgeon.!”-1° The mean number of cases performed by a practitioner per
year is only ten cases. Subgroup analysis of percutaneous surgery has been possible in
the elderly, in those with neurological pathology, and so on. This has allowed public
access to individual surgeons’ procedure numbers and transfusion rates. A number of
publications have been produced based on this series which have increased our know-
ledge of percutaneous surgery which are listed in ‘Further reading’. The UK is the only
country with nationwide data on complication rates and other data on a large number
of urological procedures.

A final word from the expert

Richard Tiptaft, my predecessor as the senior surgeon in the stone unit at Guy's Hospital,
London, suggested to me when | joined him in 1999 that with respect to percutaneous surgery,
I'll make mistakes with my first 1000 cases and then I'll get the hang of it. John Denstedt, a
percutaneous surgeon from Canada similarly said he was a better percutaneous surgeon after
3000 cases then he was after 2000 cases. This paints a picture of the challenge faced by the
percutaneous surgeon. It is a procedure from which one continues to learn and technically
improve even after many procedures under one’s belt. At the time of writing, | have performed
825 PCNLs so Tiptaft and Denstedt would suggest | am still on my learning curve!

Itis a challenging procedure with a transfusion rate in the UK of just >2%. It is also a procedure
associated with high rates of postoperative sepsis as PCNLs are performed on patients with UTI,
and in whom there is no chance of clearing the infection until the stone has been cleared. A fever
on the first postoperative night has been recorded in up to 25% of patients undergoing a PCNL.

Endourology is a specialty that embraces change and new developments. The most significant
change in percutaneous surgery in the past 5-10 years has been the development of smaller
and smaller nephroscopes, from the standard sheath size of 28-30 Fr to sheath sizes of 16 Fr,
referred to as a mini-PCNL, and 8-11 Fr, termed an ultra-mini-PCNL. The smaller tracts do
appear to be associated with lower transfusion rates but they have also resulted in extending
the indication for PCNL, where, particularly in the developing world, it is being utilized to treat
smaller stones in markets where liquid sterilization of flexible instruments is less available. As
flexible ureteroscopy is being used to treat larger and larger stones with the development of new
settings when using a holmium laser, resulting in better stone destruction to dust, percutaneous
surgery is being used to treat smaller and smaller stones. The more techniques a stone surgeon
has in their armamentarium, the better, and these developments are giving patients more choice
in how to have their intrarenal stone managed.

The dataset produced by the data collection under the auspices of the BAUS has resulted in
a unique set of current, up-to-date information on the approaches to percutaneous surgery
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and the complication rate of the procedure. The dataset currently includes >10,000 cases and
it means that patients can now be given information about the risks and outcomes of the
procedure in the UK. These are very powerful data to give to a patient. Indeed, the patient is
able to look up the dataset of the surgeon who is going to operate on them. This is surely what
patients are entitled to know about their surgeon.
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@ Expert commentary Andrea Lavinio, Andrew Winterbottom,
and Oliver Wiseman

Case history

A 74-year-old male presented with a 2-day history of right loin pain. The pain was of
gradual onset over 24 hours. On presentation, the pain radiated from the right loin to
right groin. It was associated with nausea. He was assessed by the urology team in the
accident and emergency department. Initial investigations included urinalysis which
was positive for blood.

& Learning point Presentation, investigation, and management

Ureteric stones are a common cause for emergency presentation to hospital. Urinary stones affect
2-3% of the population and have a male predominance. The peak age of presentation is between 40
and 60 years in males and the late 20s in females. Once a patient has a urinary stone, they have a 50%
chance of recurrence, of which 10% reoccur within the first year.!

While patients can be asymptomatic, the typical presenting history is of loin to groin pain which is
colicky in nature. It is normally of sudden onset. Stones tend to obstruct at the three narrowest points
in the ureter: the pelviureteric junction, the point at which they cross with the iliac vessels near the
pelvic brim, and the vesicoureteric junction (VUJ). Stones at the VUJ can cause storage symptoms

of urinary frequency and urgency, as well as dysuria and strangury. Furthermore, they can cause

pain which radiates to the tip of the penis or vulva. Renal colic associated with a fever or signs of
sepsis should raise alarms for an infected obstructed system, a pyonephrosis, which is a urological
emergency.*

Urinalysis is positive for blood (including trace of blood) in 92.9% of patients and hence not all
patients with renal colic will have a haematuria, either visible or non-visible, on presentation.®
Likewise, blood in the urine can be caused by other presentations of the acute abdomen such as
appendicitis or diverticulitis.

In the acute setting, initial management of suspected renal colic aims to control the pain. National
Institute for Health and Care Excellence (NICE) guidance recommends non-steroidal anti-
inflammatory drugs (NSAIDs) by any route as first-line treatment ® Diclofenac suppositories are
commonly used as renal colic often presents with vomiting and so an oral route is less effective.
Paracetamol can be offered first line if there is a contraindication to NSAIDs (such as history of asthma,
gastric ulceration with oral use, or proctitis when using suppositories) or as an adjunct to NSAIDs if
pain is not controlled. NSAIDs should be avoided in renal impairment. If the pain is still not sufficiently
controlled or if both paracetamol and NSAIDs are contraindicated, opioids can be considered.5’

The exact mechanism of action which enables NSAIDs to exert their analgesic effect in renal colic is
unknown. It is thought to be due to the inhibitory effect on the production of prostaglandins, which
leads to a reduction in diuresis, ureteric wall oedema, and ureteric smooth muscle stimulation.®
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@ Evidence base NSAIDs

There have been two Cochrane reviews looking at the use of NSAIDs for the management of acute
renal colic. The first was undertaken in 2005 and compared the effectiveness of NSAIDs to opioids
for analgesia. The review included 29 randomized controlled trials which looked at a total of 1613
patients from nine different countries. Both NSAIDs and opioids were found to reduce patient-
reported pain scores. Ten of 13 studies reported reduced pain scores when treated with NSAIDs
compared to opioids. There was a significant reduction in the need for rescue medication with
treatment (p < 0.00001). Opioids were associated with high rates of vomiting and hence had a greater
side effect risk.”

The second Cochrane review was published in 2015. This compared NSAIDs with antispasmodics.

A total of 50 studies were included in the review of which 37 contributed to the meta-analysis. NSAIDs
significantly reduced pain compared to antispasmodics. Pain recurrence within 24 hours had a higher
incidence in those treated with diclofenac compared to piroxicam.!”

A non-contrast computed tomography (CT) scan of the kidneys, ureters, and bladder
(KUB) was undertaken to investigate the cause of symptoms. It showed a 6 mm right
mid-ureteric calculus with hydroureteronephrosis to that level (Figure 4.1). The blood
results showed a white cell count (WCC) of 13 x 10%/L, C-reactive protein (CRP) level
of 6 mg/dL, and creatinine level of 68 pumol/L.

The pain was well controlled with diclofenac suppositories. The patient was dis-
charged with NSAID analgesia for trial of spontaneous passage and booked for the
stone clinic 2 weeks later. An abdominal X-ray was performed to see if the stone was
visible on X-ray for monitoring purposes. It was not.

Figure 4.1 A CT KUB scan showing a 6 mm right mid-ureteric stone.
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@ Evidence base The use of CT imaging, ultrasound scanning, and magnetic resonance imaging

A study of 4000 patients presenting with acute flank pain found a urinary stone on the CT scan of 78%
of patients; 10.5% were found to have an entirely normal CT scan. The alternative diagnoses on the
CT scans of patients presenting with acute flank pain included appendicitis, pancreatitis, renal abscess,
diverticulitis, uterine fibroids, and ovarian masses among many others, including a leaking abdominal
aortic aneurysm.!" Ten per cent of abdominal aortic aneurysms present with symptoms compatible
with renal colic. This is more frequently the case in men over the age of 50 years but also applies to
females.? These patients tend to present with left-sided pain. CT can also infer a diagnosis of recent
spontaneous passage of a ureteric stone, due to the secondary phenomena of ureteric dilatation and
perinephric stranding or the presence of the stone in the bladder.'®

Non-contrast CT of the abdomen and pelvis (10-12 mSv) is the gold standard imaging modality for
diagnosis of renal and ureteric stones. NICE guidance recommends this to be undertaken within
the first 24 hours of presentation.®' CT imaging is particularly advantageous as not only can it
identify most ureteric stones, it can provide additional information on size, location, associated
hydronephrosis, fat stranding suggesting inflammation or infection, and the Hounsfield units which
give an indication as to how hard the stone is.

Non-contrast CT has been quoted to have a sensitivity and specificity of 96% and 97% respectively.'
Increasing awareness of exposure to radiation doses has led to the use of low-dose CT (1-3 mSv). This
has been found to have a high sensitivity and specificity of 97% and 95% respectively.'®

In cases where radiation doses need to be limited, such as in children and younger patients, the use
of ultrasound scanning (USS) as first-line imaging is recommended.® The benefit of USS is that it does
not use ionizing radiation and is relatively inexpensive. USS can show the secondary features of renal
colic such as hydronephrosis as well as showing some renal stones and VUJ stones in the presence of
a filled bladder. It is less sensitive than CT but has a similar specificity (45% and 94% respectively for
ureteric stones and 45% and 88% for renal stones).!® USS can have limited usefulness in patients with a
high body mass index or in cases where intestinal gas overlies the area of interest.

In pregnant women, NICE guidance advises USS as the first-line imaging technique.® Renal colic is the
most common non-obstetric cause for abdominal pain in pregnancy. However, USS in pregnancy is
unable to differentiate physiological hydronephrosis from hydronephrosis secondary to an obstructing
ureteric stone. Therefore, USS in pregnancy is reported to have a sensitivity of 34% and specificity of 86%."”
If there is ongoing diagnostic uncertainty, European Association of Urology (EAU) guidance suggests
magnetic resonance imaging as second line and low-dose CT as a last line. Of these three imaging
modalities, CT has the higher positive predictive value (95.8%) compared to magnetic resonance imaging
(80%) and USS (77%) but is last line due to concerns over exposure to ionizing radiation in pregnancy.'®

@& Evidence base Important clinical studies

A large multicentre UK study (Multi-centre cohort study evaluating the role of Inflammatory Markers
In patients presenting with acute ureteric Colic (MIMIC)) was undertaken over 71 hospitals in four
countries. CT images of 4170 patients with acute ureteric colic were reviewed to confirm a single
ureteric stone. The MIMIC study investigated the role of biochemical makers (including creatinine,
CRP, and WCC) in predicting which patients would benefit from intervention and those who

would not. The study was unable to demonstrate a single biomarker which would enable clinicians
to identify patients who would spontaneously pass their stones from those who would require
intervention. It found a spontaneous passage rate of 84% of stones <5 mm in diameter.””

Medical expulsion therapy (MET) has been used in the past as it was thought to aid spontaneous
passage of ureteric stones. Its use was recommended in the 2007 joint EAU/American Urological
Association guideline for the management of ureteral calculi. However, more recently there have been
randomized controlled trials aimed at evaluating the effectiveness of MET.2

The Spontaneous Urinary Stone Passage Enabled by Drugs (SUSPEND) study is the largest double-blind,
multicentre randomized controlled trial to date comparing the rate of spontaneous ureteric stone
expulsion in patients treated with tamsulosin, nifedipine, or placebo. This study took data from 24 different
hospitals and included 1136 patients with a CT-proven single ureteric stone. Patients were randomized to
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daily tamsulosin, nifedipine, or placebo for 4 weeks. Eighty per cent of patients receiving placebo did not
require any further intervention. This compared to 81% of patients taking tamsulosin (p-value 0.73) and
80% of patients taking nifedipine (p-value 0.88). They therefore demonstrated no statistically or clinically
significant difference between the three interventions on rate of spontaneous stone passage.”!

There has been some criticism of this study. One limiting factor is that the majority of patients had
stones <5 mm which are more likely to be passed spontaneously. Approximately 75% of the patients
had stones <5 mm and 65% were in the lower third of the ureter. The placebo group had a high

rate of no need for further intervention at 80%, which could mask the effects of MET. Furthermore,
the primary endpoint was defined as no need for further intervention rather than CT-proven stone
clearance and so the actual spontaneous passage rate is unknown.??

MET was routinely used to aid spontaneous passage of ureteric stones prior to 2015. However,
following the publication of the SUSPEND trial which was unable to demonstrate a significant
difference, this changed. Many clinicians, especially in the UK, have ceased to prescribe MET. Recent
NICE guidance has reviewed all of the evidence surrounding MET including trials more recent than
the SUSPEND trial. It concluded that both calcium channel blockers and alpha blockers can aid the
passage of small stones and be a useful pain management adjunct. Alpha blockers were found to

be more effective than calcium channel blockers and NICE recommends their use for distal ureteric
stones <10 mm. NICE guidance states ‘MET is low cost, and the savings from interventions avoided
because of this therapy, are likely to offset the cost of the therapy'. EAU guidance advises that MET
agents can also reduce the frequency of episodes of colic until stone expulsion 18

The patient returned 3 days later to the emergency department with a fever of 38.5°C,
a tachycardia of 120 beats per minute, and blood pressure of 95/60 mmHg. His WCC
was 23 x 10%/L, and his CRP level was >250 mg/dL. The on-call urology team were
called, and the Sepsis Six protocol instituted. A repeat CT KUB scan showed the stone
in the same location as previously, and hydronephrosis and hydroureter above the
stone (Figure 4.2). The team contacted the interventional radiology team for urgent

nephrostomy tube insertion.

Figure 4.2 A CT KUB scan showing right hydronephrosis and associated fat stranding.
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@ Expert comment

@ Evidence base Retrograde ureteric stent versus percutaneous nephrostomy

The infected obstructed kidney is a urological emergency and after urgent decompression carries

a risk of septic shock and mortality. A 2018 study found the risk of septic shock and mortality post
emergency decompression to be 15% and 5% respectively.?® Initial management includes the Sepsis
Six which involves starting empirical antibiotics immediately and fluid resuscitation. EAU guidance
recommends urgent decompression to prevent further complications. Decompression can be
achieved either by cystoscopic insertion of a retrograde ureteric stent or a percutaneous nephrostomy
(PCN). They have been found to be of equal effectiveness with a similar rate of complications. These
patients are often very sick and may require management in an intensive therapy unit (ITU) and so
early involvement with the ITU team is often recommended.'®

An early randomized controlled study comparing ureteric stents and PCN was undertaken in 1998.
Data were obtained from 42 patients. The time between randomization and intervention was similar
between the two groups. However, procedure time including use of fluoroscopy was less in the
ureteric stent group compared to the PCN group. No statistically significant difference was observed in
length of stay and time for WCC and temperature to normalize. Positive urine cultures were obtained
in 62.9% of patients with a PCN compared to 19.1% of patients with a ureteric stent which was

39
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statistically significant (p = 0.001). Collection of urine for microscopy and sensitivity testing following
decompression is important for guiding antibiotic treatment. Empirical antibiotics need to be re-
evaluated as culture results and sensitivities become available. Patients undergoing PCN experienced
greater back pain following the procedure when compared to ureteric stenting (p < 0.05). This

study concluded that the decision between one decompressive intervention over another is based
upon surgeon preference, logistical factors, and stone characteristics. Logistical factors to consider
include the stability of the patient, whether the patient can tolerate lying flat, clotting function and
anticoagulant medications, access to fluoroscopy in emergency theatre, space on emergency theatre
lists, access to interventional radiology, and fitness for anaesthetic.?”

A more recent retrospective non-randomized study in 2015 looked at 130 patients. Of these patients,
two failed ureteric stent insertion and one failed nephrostomy insertion. The study found patients who
underwent PCN were more likely to have larger stones and be more unwell than patients selected

for ureteric stenting. It found no difference between time from septic event to definitive treatment.
The PCN group had a greater length of stay (p = 0.0001), higher rate of ITU admission (p = 0.006),

and were more unwell than patients selected for ureteric stenting. PCN and ureteric stents were both
found to be equally effective.?®

Definitive management of the obstructing stone is recommended to be delayed until the sepsis has
resolved and the course of antibiotics has been completed.'®

@ Expert comment

A nephrostomy tube was inserted and pus was drained. This was sent for culture.
The patient recovered over the next 72 hours, and was discharged on a further course
of oral antibiotics. He was then scheduled to undergo an urgent ureteroscopy (URS)
and laser stone fragmentation.
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@ Evidence base Extracorporeal shock wave lithotripsy and ureteroscopy

NICE guidance recommends extracorporeal shockwave lithotripsy (ESWL) as first-line treatment of
ureteric stones <10 mm. In cases where ESWL is technically possible, URS can be considered if ESWL
does not clear stones within 4 weeks, previous ESWL courses have failed, the stone cannot be targeted
with ESWL, or there are contraindications to ESWL. The effectiveness of ESWL is affected by the efficiency
of the lithotripter, patient body habitus, the stone itself (size, location, composition), and renal anatomy
(e.g. infundibulopelvic angle, and infundibular length and width of the lower pole calix) which can be
determined radiographically. A wide infundibulopelvic angle or short infundibular length and broad
infundibular width are favourable for stone clearance following ESWL.? For stones >10 mm, URS is
suggested as first line as the risk of loss of renal function is higher. Percutaneous nephrolithotomy and
antegrade URS can be considered in large proximal impacted stones, especially where URS has failed &8

In situations where there is no pyonephrosis, guidance recommends active 