Chapter 7

Urological emergencies.

Part 1: Acute testicular pain,
penile fracture and
post-procedure emergencies

Igbal S Sherqill and Mark Emberton

ACUTE TESTICULAR PAIN

Q. A 15-year-old boy (see Figure 7.1) is referred to you with acute onset right
testicular pain. What is the differential diagnosis?

Figure 7.1 Image of a young boy presenting with acute-onset right testicular pain.

A. The differential diagnosis includes testicular torsion, epididymo-orchitis, tes-
ticular trauma, torted hydatid of Morgagni and mumps orchitis (and idiopathic
scrotal oedema if the boy had been under 10 years of age).
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How would you assess this patient?

I would regard this as a urological emergency and would see the patient imme-
diately myself, without delay. I would take a history, examine the patient,
arrange further investigations (if required) and institute a management plan as
appropriate.

What features would be suggestive of testicular torsion?
"Testicular torsion is a clinical diagnosis. However, even with a high index of
suspicion, the definitive diagnosis can only be made at emergency surgical
exploration.

The clinical features of testicular torsion are as follows.

History

® Pain is of acute onset.

® Mainly testicular pain.

®  Occasionally radiating to groin, abdomen or thigh.

* History of previous testicular pain (intermittent torsion) may be common.

Examination
* Acutely tender and swollen testicle.
* Horizontal lie (bell-clapper deformity).
* High-riding testis in scrotum (see Figure 7.1).
* Absent cremasteric reflex.
* Mild fever and erythema of the scrotal skin (late signs).

Investigations
® Urinalysis is usually normal.

* Doppler ultrasound scan (only in equivocal cases) may show poor or absent
blood flow.

When does torsion typically occur and what is the difference between
intra-vaginal and extra-vaginal torsion?

Testicular torsion can occur at any age, but commonly the incidence has a
bimodal distribution,' with the main peak around puberty (12-18 years) and a
smaller peak in the first year of life (see Figure 7.2).
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Figure 7.2 The bimodal incidence of testicular torsion.
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Intravaginal torsion is the most common form of testicular torsion seen in
adolescents and adults, and is due to a congenital high investment of the tunica
vaginalis on the cord, resulting in a horizontally lying testis, and produces the so-
called ‘bell-clapper’ deformity. This anomaly allows the testis and cord to rotate
more readily than a normal testis. The bell-clapper deformity is often bilateral,
with a significant risk of torsion to the contralateral testis.

Extravaginal torsion is most commonly seen in the first year of life. It can
occur both pre- and postnatally. The attachment between the tunica vaginalis
and the scrotum is loose, i.e. there is incomplete fixation of the gubernaculum
to the scrotal wall, resulting in the entire testis and tunica vaginalis twisting in a
vertical axis on the spermatic cord.

Q. Are there any investigations that can diagnose testicular torsion in certain
patients?
A. Testicular torsion is a clinical diagnosis and the gold standard management for
suspected testicular torsion is urgent surgical exploration of the scrotum.
However, in cases where clinical features are equivocal and urgent scrotal
exploration is not indicated on clinical grounds, colour Doppler ultrasound scan
may be used to aid diagnosis. Poor arterial blood flow signal in the testicular
artery to the testicle suggests a diagnosis of torsion. This technique is operator
dependent, with studies demonstrating 85-90% sensitivity and 75-95% specific-
ity. Radionuclide imaging has been proposed to be of high sensitivity (87-98%)
and specificity (100%), However, it is time consuming and as yet has no place in
the clinical assessment of an acute scrotum. The most important point to bear in
mind is that the use of radiological investigations must not unnecessarily delay
definitive surgical treatment.
The gold standard management for suspected testicular torsion is urgent sur-
gical exploration of the scrotum.

Q. Ifyou think that the patient has testicular torsion, how quickly should you
perform the operation?

A.  Salvage rates are directly correlated with the number of hours after the onset of
pain (as shown in Figure 7.3). Therefore, in my practice, I perform urgent scro-
tal exploration immediately.
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Figure 7.3 Salvage rate according to number of hours after onset of pain.
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The patient appears to have a clinical diagnosis of testicular torsion. What

are the key features in the pre-operative consent for emergency scrotal

exploration?

The informed consent for emergency scrotal exploration would involve a descrip-

tion of the procedure, discussion of alternative treatments and an explanation of

potential complications. The following points would need to be raised:?

¢ Bilateral testicular fixation (orchidopexy) in cases of torsion, where testis is
viable.

*  Orchidectomy in cases of torsion, where testis is not viable, with orchidopexy
of the contralateral testicle.

¢ No fixation in cases where no torsion is found.

¢ If orchidopexy is performed, non-absorbable sutures may be palpable.

* Risk of haematoma, which may require subsequent surgical exploration.

¢ Risk of wound infection or subsequent orchitis.

¢ Long-term risks of testicular atrophy.

¢ No guarantee of fertility.

*  Small risk of future testicular torsion, despite fixation.

What incision do you use? Describe your technique of fixation.

At scrotal exploration, although various skin incisions can be employed, includ-
ing transverse, bilateral, vertical and oblique, I use the midline incision through
the median raphe.

"The layers of the scrotum (skin, dartos, external spermatic fascia, cremasteric
fascia, internal spermatic fascia and tunica vaginalis) are divided. The affected
testis is delivered and inspected. Testicular torsion occurs inwards and towards
the midline, and in a case of torsion the testis is initially untwisted. The testis is
then wrapped in a warm saline-soaked swab and the anaesthetist supplies 100%
oxygen via an endotracheal tube.

If the testis is viable, I perform an orchidopexy using the three-point fixa-
tion technique. The testis is fixed medially, laterally and infero-anteriorly to the
scrotal wall using non-absorbable sutures (typically 3/0 or 4/0 prolene). If the
viability of the testis is questionable, I make a small stab incision through the
tunica albuginea to assess for evidence of viability through signs of bleeding. If
the testicle is not salvageable, I perform an orchidectomy.

In cases of confirmed testicular torsion, I explore the contralateral testis
through the same incision, and perform a prophylactic three-point orchidopexy,
to prevent future torsion on that side. This is supported by reports of contralat-
eral torsion following unilateral orchidopexy and a 40% incidence of anatomical
abnormalities predisposing to torsion in the contralateral testis. If an appendix
testis is found at operation, I remove it to prevent future torsion of appendix
testis mimicking testicular torsion.

Additional procedures have been proposed, namely eversion of the tunica
vaginalis at the time of surgical exploration to prevent future re-torsion, as well
as the use of a sub-dartos pouch.

In cases where no torsion is found, I do not perform orchidopexy, due to the
potential complications of needle trauma (including breach of the blood-testis
barrier). The testis should be replaced intact. In addition, in such a case scenario,
I do not perform contralateral exploration.
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Are you aware of any potential complications of testicular torsion?
Misdiagnosis, especially as an epididymo-orchitis, is the commonest problem. If
a patient shows no improvement despite 4872 hours of antibiotic therapy, the
diagnosis of testicular torsion (dead testis) should be considered. An infarcted
testis that is left in the scrotum may result in abscess or sinus formation. The
potential long-term complication of this event is the formation of antisperm
antibodies, causing infertility in the contralateral testis. Other long-term compli-
cations include future torsion in a testis that has undergone previous inadequate
prophylactic fixation. In cases where orchidectomy is performed, a testicular
prosthesis insertion may be considered, in the future, to improve cosmetic out-
come and psychological recovery. In my practice, I do not insert the prosthesis
at the time of emergency exploration, through the scrotal route, due to the sig-
nificant risk of erosion.

MANAGEMENT OF COMPLICATIONS OF TURP

Q.

>0

A fit 75-year-old man presents for TURP. Pre-operative assessment
revealed good effort tolerance, no symptoms of cardiac failure, and all
investigations were normal. He undergoes spinal anaesthetic after a pre-
load of 500 ml of saline, and is given oxygen via a Hudson mask. Surgery
begins after the block has been confirmed at T8 level. At 60 minutes into
the procedure, the patient complains of nausea and is given ondansetron.
His heart rate is 106 beats/minute and his blood pressure is normal. Then,
15 minutes later, he becomes anxious, pulls off the oxygen mask and tries
to get off the operating table. What is the probable diagnosis and how does
it occur?

I would strongly suspect that the diagnosis is transurethral resection (TUR)
syndrome.

TUR syndrome is a multifactorial syndrome, which arises from absorption
of large volumes of irrigation fluid (1.5% glycine), typically during TURP.
Although it is commonly thought to be solely due to dilutional hyponatraemia,
fluid overload and the effects of glycine toxicity contribute significantly to the
pathophysiology of this condition.

What is the incidence of TUR syndrome?

Classic studies quote an incidence of 0.5-2.0% following TURP.* Recent
contemporary studies suggest an even lower incidence, based on technologi-
cal improvements. Interestingly, TUR syndrome may also be associated with

transurethral resection of bladder tumour (TURBT) and percutaneous nephro-
lithotomy (PCNL).

What concentration of glycine is used in resection, and what is its
osmolality?

Typically, 1.5% glycine is used. It is an inhibitory amino acid, and a non-electro-
lyte solution, with an osmolality of 200 mosmol/l. Therefore it is hypotonic with
respect to plasma.

How is glycine handled in the body?
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Figure 7.4 The handling and toxic effects of glycine.
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Figure 7.4 shows the handling and toxic effects of glycine. Absorption of 1.5%
glycine solution occurs directly (and thus immediately) into the peri-prostatic
venous plexus, as well as indirectly (resulting in delayed absorption) from the
peri-vesical and retroperitoneal spaces. In a typical TURP, fluid absorption
occurs at a rate of approximately 20 ml/minute. Therefore during a 60-min-
ute resection one would anticipate that 1.2 litres of glycine solution would be
absorbed. This amount of absorbed hypotonic fluid is relatively easily dealt with
in a normal individual, with 90% of glycine being metabolised to ammonia, gly-
colic acid and water by the liver, and the remaining 10% being metabolised by
the kidney.

Can you explain the symptoms of TUR syndrome?
TUR syndrome is a multifactorial syndrome that is caused by absorption of large
volumes of 1.5% glycine solution, resulting in dilutional hyponatraemia, fluid
overload and the effects of glycine toxicity. Knowledge of these three factors
allows an understanding of the clinical symptoms of TUR syndrome (see Figure
7.4).

The dilutional hyponatremia results in an osmotic shift of water from plasma
into the brain. The symptoms are generally dependent on sodium concentra-
tion, resulting in cerebral herniation and death if left untreated (see Table 7.1).
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Table 7.1 Symptoms associated with dilutional
hyponatraemia

Sodium concentration (mmol/l)  Symptoms

130-135 Asymptomatic

120-130 Restlessness
Confusion

115-120 Nausea

<115 Seizures
Coma

Furthermore, glycine induces an osmotic diuresis, which results in absolute losses
of sodium from the body, and this can be further exacerbated by the release of
atrial natriuretic peptide, which promotes natriuresis (see Figure 7.4).

With fluid overload, the patient initially develops hypertension, shortness of
breath, chest pain and cyanosis, due to resultant pulmonary oedema and cardiac
failure. Later clinical features include bradycardia and a marked decrease in sys-
tolic arterial pressure.

Glycine is an inhibitory neurotransmitter in the retina, present at a concen-
tration of 400 mmol/l in humans. An excess amount slows down the transmission
of impulses from the retina to the cerebral cortex, with prolongation of visual
evoked potentials and deterioration of vision occurring after absorption of as lit-
tle as a few hundred millilitres of glycine. Thus, clinically, if the patient is under
spinal anaesthesia, they may report seeing flashing lights. Prickling sensations
and facial warmth are also early signs of glycine absorption. At higher concentra-
tions, glycine results in bradycardia due to direct and indirect cardiotoxic effects.
Late clinical features include hypotension and coma.

How would you manage TUR syndrome?
For convenience I divide the management of TUR syndrome into prevention,
detection and definitive treatment.

Prevention

Initially, I diagnose and treat any pre-existing hyponatraemia, before consider-
ing the patient for TURP. Secondly, I identify putative risk factors for TUR
syndrome. In the American Urological Association (AUA) National Cooperative
Study of immediate and post-operative complications in almost 4000 patients
from 13 institutions, Mebust ez 4/.° identified significant differences in TUR syn-
drome when time of resection and size of gland were assessed. Among patients
with a resection time of > 90 minutes, the incidence of TUR syndrome was
2.0%, compared with 0.7% when there was a shorter resection time (P < 0.01).}
Similarly, a statistically significant difference was noted in patients with glands
weighing > 45 g (incidence 1.5%) as opposed to those weighing < 45 g (incidence
0.8%).> At first glance it would therefore seem logical to suggest that standard
TURP should be avoided if the operative time will exceed 90 minutes or if the
prostate gland weighs more than 45 g. However, in my practice, and in contem-
porary practice in the UK, an operative time of 60 minutes is usually standard,

and open prostatectomy is only usually performed for glands that weigh over
100 g.
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Other potential risk factors, such as height of irrigation fluid and intravesical
pressure, racial origin and age have also been suggested, but the evidence for
these is less robust. Despite this, in my practice, I use the Iglesias continuous-
flow resectoscope, avoid aggressive resection near the capsule, and try to com-
plete the TURP as soon as the capsule is breached. In addition, if a prolonged
procedure is inevitable, I request the anaesthetist to administer furosemide pro-
phylactically, to offload the excess fluid that may be absorbed. More recently,
other preventive strategies have included the use of bipolar or laser resection
with normal saline irrigation, as well as the use of 5% glucose as an irrigation
solution in a randomised, prospective trial.

Detection

I aim to perform TURP with the patient awake, under spinal anaesthesia, as
several of the clinical factors described above will become apparent if TUR
syndrome develops. However, with general anaesthetic, hypertension due to
fluid overload may be the only early warning sign, often detected by the anaes-
thetist. Arrhythmias, hypotension and decreased oxygen saturation are usually
late features. Although it is not universally used, I am aware that 1% ethanol
in the irrigant can be a useful strategy for detection, as it allows breath alcohol
levels to be checked by a breathalyser, thus enabling an estimate of the volume
of excess fluid that has been absorbed. The addition of weighing machines to
the ordinary operating table has also been reported as technique for measuring
fluid overload.

Treatment

In mild cases of established TUR syndrome, supportive management together
with a period of watchful waiting is often sufficient. In my practice, the serum
sodium concentration and electrolytes are checked, but the result is not awaited
prior to commencing medical treatment in the form of the loop diuretic furose-
mide (this drug results in relative loss of more water than sodium, thus decreas-
ing fluid overload and also increasing serum sodium levels). Typically, a dose of
40 mg is given intravenously. More diuretic may be warranted depending on the
serum sodium levels, as slower absorption from the retroperitoneal or perivesi-
cal space occurs (an alternative to furosemide that is given by many is mannitol).
Concurrently, I ensure that I quickly control any haemorrhage and finish the
operation as soon as possible. In addition, I think it is essential to have early
input from the intensive-care team in all cases of TUR syndrome.

Severe cases occur due to lack of recognition or inadequate early treatment
of mild cases. In these cases it is vital that the HDU/I'TU team are called early.
Using this multi-disciplinary approach, a central line and invasive arterial moni-
toring are usually used, and the patient is transferred to the HDU/I'TU when
stable. Clearly in extreme cases the patient may need to be intubated and ven-
tilated. Furthermore, the intensive-care environment is useful for the small
minority of patients who have a dangerously low serum sodium level, which
requires correction with hypertonic saline solution. A correction of 1 mmol/litre
per hour is recommended to avoid the devastating complication of rapid correc-
tion of hyponatraemia resulting in central pontine myelinolysis.
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Typically, no specific treatment of hyperglycinaemia/hyperammonaemia is
required, as patients usually recover within 12-24 hours with general supportive
care. Furthermore, depending on the blood loss, blood transfusion may also be
required.

A 65-year-old man with recurrent acute urinary retention undergoes
TURP. His prostate volume was 70 ml, and during the procedure it was
noted that the prostate was extremely vascular. A large perforation of the
surgical capsule was made on the left side, but otherwise the procedure
was performed uneventfully. Post-operatively, in the recovery room, you
are called because the catheter is draining dark red urine and the patient
is pale, drowsy and looking unwell. His heart rate is noted to be 120 beats/
minute and his blood pressure is 80/55 mmHg. How would you manage
this patient?

I would regard this as a urological emergency and see the patient immediately,
myself, without delay, as I suspect that he may have uncontrolled haemorrhage
after TURP.

Normally around 2-5% of patients require blood transfusion after TURP,
and although venous ooze usually settles with conservative management, arterial
bleeding may be present and necessitate early return to theatre. Importantly, sev-
eral manoeuvres described below often need to be performed in quick succession
or simultaneously, and early help should be enlisted from the HDU/I'TU team.

Initially, using basic principles of advanced trauma life support (ATLS), I
would resuscitate this patient, with the close involvement of my HDU/ITU
anaesthetist colleagues. I would administer 100% high-flow oxygen and give
good analgesia. In addition, I would draw blood to check the full blood count
(Hb), clotting, U&E (creatinine), and cross-match 4 units of blood.

Urologically, I would first check to see whether the catheter is blocked and
that the irrigation is running adequately. If clot retention is present, I would
immediately perform a bladder washout, to remove all clots. If this did not
improve the situation, or clot retention was not present, I would inflate the cath-
eter balloon to 50 ml and maintain in-line traction with the irrigation running
on maximum flow. There is no recognised time limit for traction on the catheter,
although clearly the longer this is applied (in some cases many hours), the higher
the risk of future contracture due to bladder neck ischaemia. I usually apply trac-
tion for 20-30 minutes and release for 5 minutes. Traction can then be reapplied
at a later stage if further bleeding occurs.

In the mean time, I would give a blood transfusion and correct any clotting
abnormalities, as required. If the traction does not stabilise the situation and if
there is ongoing bleeding, persistent hypotension, persistent clot retention or an
excessive blood transfusion requirement, the patient requires urgent return to
theatre, which I would organise.

In theatre, initially, clot evacuation, endoscopic washout and careful dia-
thermy to bleeding points are performed. In my practice I perform a thorough
washout with a resectoscope (26Fr or 28Fr) and Ellick evacuator, using the dia-
thermy loop to dislodge any organised clot (without current). Use of a bladder
syringe attached to the end of the resectoscope can aid the evacuation of clot that
is resistant to washout with the Ellick evacuator. If arterial bleeding is present,
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it can be difficult to detect in the presence of hypotension. Careful observation
with low-pressure irrigation can sometimes be helpful.

If there is ongoing bleeding despite this, the patient requires open surgical
exploration and packing of the prostatic fossa.

Alternatively, if appropriate facilities are available, super-selective internal
iliac artery embolisation may be performed. This procedure can be done under
local anaesthesia and may be a safer option in frail elderly patients.

How do you perform open surgical exploration of the prostatic fossa?

In my practice, I perform a Pfannenstiel incision and the bladder is opened to
pack the prostatic fossa (around the urethral catheter) with swabs through a
transvesical approach. The packs are left in place for 48 hours to tamponade any
bleeding points, and are subsequently removed in theatre, with the definitive
closure of the anterior abdominal wall.

SEPSIS FOLLOWING TRUS BIOPSY

Q.
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A fit and healthy 65-year-old man has transrectal ultrasound-guided pros-
tate biopsy (TRUS-Bx) for a raised PSA. He had been given prophylactic
120 mg gentamicin (IV) and 500 mg metronidazole (PR), and subsequently
started a 5-day course of 500 mg bd ciprofloxacin (PO). The urology clini-
cal nurse specialist is contacted 36 hours later by the patient’s wife, as he
has developed severe flu-like symptoms. What advice would you give the
urology clinical nurse specialist?

I would regard this as a urological emergency and advise the urology clinical
nurse specialist that I will contact the patient immediately, myself, without delay,
advising him to attend A&E urgently, where I would arrange to see him person-

ally. I would strongly suspect that this patient has developed sepsis following
TRUS-Bx.

What is systemic inflammatory response syndrome (SIRS)?

It is the response of the body to a variety of infectious (e.g. sepsis) or non-infec-
tious (e.g. burns, pancreatitis) stimuli. Two of the criteria listed in Table 7.2 are
required.

Table 7.2 Criteria for diagnosis of systemic inflammatory response syndrome

Temperature > 38°C or < 36°C

Heart rate > 90 beats/min

Respiratory rate > 20 breaths/min
or
p,CO, < 32 mmHg (< 4.3 kPa)
or

need for mechanical ventilation

White cell count > 12 000 cells/mm? or < 4000 cells/mm? or > 10% immature (band)

forms

Q.

A.

How do you define sepsis, severe sepsis, septic shock and refractory septic
shock?
The definitions are stated in "Table 7.3.
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Table 7.3 Definitions of sepsis, severe sepsis, septic shock and refractory septic shock

Term

Definition

Sepsis Proven infection causing SIRS
Severe sepsis  Sepsis associated with organ dysfunction, hypoperfusion or hypotension.

Hypoperfusion and perfusion abnormalities may include, but are not limited
to, lactic acidosis, oliguria or an acute alteration of mental status

Septic shock  Sepsis with hypotension despite fluid resuscitation, together with the

presence of perfusion abnormalities that may include, but are not limited
to, lactic acidosis, oliguria or an acute alteration in mental status

Refractory Septic shock lasting > 1 hour, that is resistant to fluid resuscitation or
septic shock  pharmacological intervention

Q.
A.

>0

How would you initially manage this patient?

I would regard this as a urological emergency and see the patient myself, with-
out delay. On arrival, I would resuscitate him using the basic principles of ALS/
ATLS. I would administer 100% high-flow oxygen, insert two large-bore ven-
flons, taking blood for full blood count, U&E, CRP and blood cultures. In addi-
tion, a midstream urine specimen (MSU) would be sent for microscopy, culture
and sensitivity (MCS). I would catheterise the patient in order to monitor urine
output. Aggressive intravenous fluid resuscitation would be initiated. I would
then administer high-dose intravenous antibiotics, initially giving gentamicin
(3-5 mg/kg), metronidazole and a third-generation cephalosporin. I would also
contact my HDU/ITU anaesthetist colleagues and involve them early on in the
multi-disciplinary management of this patient, as I am conscious of the high
morbidity and mortality risk associated with this condition. If the patient is very

unwell, he may need invasive monitoring or pharmacological support in the
HDU/TTU setting.

What are the organisms most commonly involved?
The most likely organisms would include Gram-negative and anaerobic organ-
isms, such as E.coli, Klebsiella, Pseudomonas, enterococci and Bacteroides.

PENILE FRACTURE

Q.
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A 34-year-old man presents with acute penile pain and swelling following
sexual intercourse. He says that he heard a ‘snapping’ sound during coitus
and there was immediate detumescence. What is the likely diagnosis?
Penile fracture.

Anatomically, what actually becomes ‘fractured’ in this condition?

A penile fracture involves rupture of the tunica albuginea and the enclosed cor-
pus cavernosum. However, it may also extend into the urethra in 10% of cases.
During erection, the thickness of the tunica albuginea typically decreases from 2
mm to 0.25 mm, predisposing the penis to injury, either from bending or direct
forces.

How do you diagnose this condition?
It is actually a clinical diagnosis based on bistory and examination findings.

However, I am aware of a number of recent advances in diagnostic
investigations:
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e MRI is the most accurate pre-operative investigation, and can detect even
small tears in the tunica albuginea. Unfortunately, it has the limitations of
high cost and limited availability in the emergency setting, where most cases
of penile fracture present.

® Penile ultrasound scan may be used as an adjunct, as it is non-invasive and
easily available. However, it may be difficult to interpret in the presence of
oedema and haematoma, and is currently only used in trial settings.

¢ Cavernosography is no longer used, as it is an invasive procedure and has
potential side-effects, including reaction to contrast, priapism, and the risk
of corporal fibrosis due to extravasated contrast material.

How would you exclude a urethral injury?

Clinical features that suggest urethral injury include blood at the urethral meatus,
haematuria and an inability to pass urine following the injury. A retrograde ure-
throgram should be performed if urethral injury cannot be excluded.

What is the management of penile fracture?

I would regard penile fracture as a urological emergency and see the patient
myself, without delay. Early surgical exploration and repair of the tunica albu-
ginea is considered to be the treatment of choice. Conservative treatment is asso-
ciated with a high incidence of penile fibrosis and erectile dysfunction.

Outline the principles of surgical repair.

Standard surgical exploration involves a degloving circumferential incision of
the penile skin. This approach provides easy exposure of both corpora and spon-
giosum. Once the haematoma has been evacuated and the defect in the tunica
albuginea has been identified, the defect should be repaired using interrupted
absorbable sutures. The laceration in the tunica albuginea is usually sutured
transversely, and an artificial erection is then induced to ensure that the penis is
straight. Other incisions that have been described include a direct incision over
the presumed site of fracture.
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