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Abstract

Transurethral resection of the prostate (TURP) syndrome is a rare but potentially fatal syndrome with multi-
factorial pathophysiology that is now better understood. Unfortunately, despite this improved understanding, it
is not yet obsolete and still remains a risk. Many reviews of TURP syndrome have been presented from an
anesthetic perspective; this review reflects more the urologic perspective with emphasis on the importance of
multidisciplinary management of this complex syndrome. We present a review of TURP syndrome that spe-
cifically assesses advances in the understanding of risk factors, pathophysiology, and techniques used to prevent
this syndrome. The databases Medline, Embase, Cochrane Controlled Trial Register, and Database of Abstracts
of Reviews of Effects were systematically reviewed from inception to April 2009 for the keywords TUR (P), TUR
(P) syndrome, and transurethral resection of prostate. There was no language restriction for our search. Ran-
domized controlled trials, review articles and case series were included in our search. Our review showed a
declining trend in the incidence of TURP syndrome despite TURP remaining the gold standard for the man-
agement of benign prostatic obstruction. Technologic advances using an array of laser techniques, the use of
bipolar circuitry, together with advances in training techniques have helped minimize the risk of development of
this syndrome.

This review demonstrates the complexity of TURP syndrome. Even with a greater understanding of the
pathophysiology, it highlights the unpredictability of the syndrome from presenting symptoms, preventative
measures, and management. TURP syndrome cannot be protocol driven and the need for vigilance, a high index
of suspicion, intensive monitoring, and a multidisciplinary approach is vital.

Introduction

Water intoxication was first reported by Wier and
associates1 in 1922 as excess water intake that results in

consciousness disorders and convulsions; however, its man-
agement has evolved over the years, as our understanding of
the underlying pathophysiology has increased.

Transurethral resection (TUR) syndrome is an iatrogenic
form of water intoxication, a combination of fluid overload
and hyponatremia that is seen in a variety of endoscopic
surgical procedures, although classically after transurethral
resection of the prostate (TURP). It occurs when irrigating
fluid is absorbed in sufficient quantity to produce systemic
manifestations.

Although most commonly seen during or after TURP, TUR
syndrome has also been reported after transurethral resection
of bladder tumors,2 diagnostic cystoscopy,3 percutaneus ne-

phrolithotomy,4 arthroscopy,5 and various endoscopic gyne-
cologic procedures that use irrigation.6,7

Several studies in the last 20 years have shown the inci-
dence of mild to moderate TUR syndrome to be between 0.5%
and 8%8–10 with a reported mortality rate in the region of 0.2%
to 0.8%.11,12 Recent larger studies have demonstrated lower
incidence rates of between 0.78% and 1.4%.13,14

Severe TURP syndrome is rare; however, its mortality rate,
unlike that of milder forms, has been quoted as high as 25%.15

TURP syndrome may be seen from as early as 15 minutes after
resection starts16 to up to 24 hours postoperatively.17 This
long period reflects the need for the different teams that
are involved in the patients perioperative and postoperative
care to be aware of the early signs and symptoms of TURP
syndrome to ensure that the right diagnosis is reached with-
out delay and for the appropriate management to be insti-
tuted.
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Presentation

TURP syndrome is multifactorial, initiated by the absorp-
tion of irrigation fluid that leads to cardiovascular, central
nervous system (CNS), and metabolic changes. The clinical
picture varies according to its severity and is influenced by the
type of irrigant used as well as patient and surgical factors.
These multiple influencing factors help to explain the lack of a
classical presentation for TURP syndrome. Signs and symp-
toms (Table 1) are often vague, variable, and nonspecific,
making it a challenging diagnosis for the unknowing or the
unexpecting.

One of the earliest signs reported is transient prickling and
burning sensations in the face and the neck together with
lethargy and apprehension; the patient may become restless
and complain of a headache. The most consistent signs are
bradycardia and arterial hypotension, which may be detected
in the perioperative period by the anesthesia team. A general
nonspecific sense of being unwell is slightly more common
than perioperative nausea or vomiting, which is reported in
about 10% of patients.18 Abdominal distention secondary to
absorption of the irrigating fluid through perforations in the
prostatic capsule may also occur.19

In the later postoperative period, nausea and vomiting,
visual disturbances, twitches, and focal or generalized sei-
zures and altered states of consciousness ranging from mild
confusion to stupor and coma have also been reported.20–22

The cause of these CNS disturbances has been attributed to
hyponatremia, hyperglycinemia, and=or hyperammonemia.
Hyponatremia may occur when any type of irrigating fluid is
used, but hyperglycinemia and hyperammonemia occur ex-
clusively with the use of glycine.23

There are several reports in the literature documenting vi-
sual disturbances as a complication of TURP syndrome, but
this only appears to occur when glycine is used in combina-
tion with severe hyponatremia. The visual symptoms range
from ‘‘dim vision’’ to temporary blindness lasting for several
hours.24,25

Pathophysiology

The pathophysiology of TURP syndrome is complex and
often fails to follow a set pattern of events. This makes the
understanding of the pathophysiology and the different
possible symptoms and signs together with identifying the
high-risk patients of utmost importance.

Fluid overload

The absorption of small volumes of irrigating fluid via the
prostatic sinuses occurs in almost every TURP.26 The uptake
of 1 L of irrigant into the circulation within 1 hour corresponds
to an acute decrease in the serum sodium concentration of 5
to 8 mmol=L and heralds a statistically increased risk of
absorption-related symptoms.27,28

Both hypertension and hypotension may occur with TURP
syndrome; hypertension and reflex tachycardia are explained
by the rapid volume expansion that can reach up to
200 mL=min. Patients with poor left ventricular function may,
in addition, have pulmonary edema from acute circulatory
overload.29

Transient hypertension, which may be absent if bleeding is
profuse, can be followed by a more prolonged period of hy-
potension,30,31 for which there are several theories. Hypona-
tremia coupled with hypertension may lead to net water
flux along osmotic and hydrostatic pressure gradients out
of the intravascular space and into the pulmonary inter-
stitium, triggering pulmonary edema and hypovolemic
shock.32 The release of endotoxins into the circulation and the
associated metabolic acidosis may also contribute to the hy-
potension.10,33

Hyponatremia

The symptoms of hyponatremia are related to both the
severity and the speed by which the plasma sodium concen-
tration falls. Only rapid high-volume absorption can produce
the very low serum sodium concentrations typical of severe
TURP syndrome.34 A drop in serum sodium concentration to
<120 mmol=L liter–1 defines severe TURP syndrome.20 This
decrease in sodium concentration creates an osmotic gradient
between intracellular and extracellular fluid within the brain,
which results in a fluid shift away from the intravascular
space leading to brain edema, raised intracranial pressure,
and neurologic symptoms.35 Severe and rapidly evolving
hyponatremia may manifest with seizures, coma, permanent
brain damage, respiratory arrest, brain stem herniation, and
ultimately death.36

Hypo-osmolality

The main physiologic determinant of CNS deterioration is
not hyponatremia itself, but acute hypo-osmolality. This is
to be expected, because the blood-brain barrier is virtually
impermeable to sodium but freely permeable to water.37 The
brain reacts to hypo-osmotic stress with intracellular de-
creases in sodium, potassium, and chloride.

The decrease in intracellular sodium, potassium, and
chloride helps to reduce intracellular osmolality and prevent
swelling.38 Brain edema is a serious issue, and development of
cerebral herniation a few hours postoperatively is a major
cause of death from fluid absorption.37

Hyperammonemia

Glycine gains entry into the intravascular space and is
metabolized in the portal bed and kidneys via oxidative
deamination.39 The brain also contains a glycine cleavage
enzyme system that splits glycine into carbon dioxide
and ammonia.40 The increase in serum ammonia levels

Table 1. Signs and Symptoms of Transurethral

Resection of the Prostate Syndrome

Central nervous
system

Cardiovascular
and respiratory Metabolic and renal

Restlessness Hypertension Hyponatremia
Headache Tachycardia Hyperglycinemia
Confusion Tachypnea Intravascular

hemolysis
Convulsions Hypoxia Acute renal failure
Coma Frank pulmonary

edema
Visual disturbances Hypotension
Nausea and

vomiting
Bradycardia
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during endoscopy is secondary to glycine absorption il-
lustrated by the fact that hyperammonemia does not de-
velop in patients undergoing retropubic resections without
glycine.35

Hyperammonemic encephalopathy may develop as a re-
sult of the formation of glyoxylic acid and ammonia.41 Blood
ammonia concentrations >100mmol=L litre–1 (normal range
10–35) are associated with neurologic signs and symptoms.26

Irrigation Fluids

An ideal irrigating fluid should be isotonic, nonhemolytic,
electrically inert, nontoxic, transparent, easy to sterilize, and
inexpensive.42 Unfortunately such a solution does not exist,
and each irrigating fluid comes with its own potential com-
plications. Several irrigation fluids have been used and
abandoned over the years. Glycine, Cytal, and physiologic
saline are still commonly used by a large number of urologic
surgeons worldwide.

Glycine

Glycine is a nonessential amino acid with a plasma con-
centration of 0.3 mmol=L in humans and is metabolized in the
liver into ammonia. 1.5% glycine is almost universally used as
an irrigation solution in traditional therapeutic endoscopic
urologic procedures. It is nonconductive, nonhemolytic, and
has a neutral visual density; however, it is hypotonic with an
osmolality of about 220 mmol=L compared with plasma os-
molality of approximately 290 mosm=L.

Glycine has been shown to reduce the vitality and survival
of isolated cardiomyocytes43 and has been associated with
subacute effects on the myocardium, manifested as T-wave
depression or inversion on electrocardiography for up to
24 hours after surgery.44 Absorption exceeding 500 mL has
been shown to double the long-term risk of acute myocardial
infarction.45

Glycine is also an inhibitory neurotransmitter in the retina;
hence, absorption of large amounts leads to slowing down of
the transmission of impulses from the retina to the cerebral
cortex. Prolongation of visual-evoked potentials and deteri-
oration of vision occur after the absorption of as little as a few
hundred mL of 1.5% glycine irrigation.46 TURP blindness is
caused by retinal dysfunction from glycine toxicity.15

Glycine may also exert toxic effects on the kidneys.47 Hy-
peroxaluria from metabolism of glycine into oxalate and
glycolate has been proposed as a route whereby glycine may
induce renal failure in susceptible patients.48

Cytal solution

Cytal solution is a combination of 2.7% sorbitol and 0.54%
mannitol and has gained popularity in the United States as an
irrigating fluid. It is nonelectrolytic hypo-osmolar with an
osmolarity of 178 and is rapidly cleared from the plasma. It is,
however, expensive, and sorbitol is metabolized to fructose,
which may itself cause reactions in patients with fructose
hypersensitivity. Fructose may also induce coma in patients
with liver disease.49

Physiologic saline

Physiologic saline cannot be used as an irrigating fluid
during standard prostatic resection, because its ionic content

dissipates the current, preventing both cutting and coagula-
tion. It is mainly used for irrigation with the bipolar resecto-
scope, but can cause hyperchloremic acidosis because of
excessive chloride content.40

Management of TURP Syndrome

A high index of suspicion for the development of TURP
syndrome must be present in the minds of both the urologic
surgeon and the anesthetist as its management burden is their
shared responsibility along with other medical teams.

Most patients who are undergoing TURP, transcervical
resection of the endometrium, or TUR of bladder tumors are
elderly. The functional capacity of organs reduces with age,
resulting in a reduced reserve and less ability to endure stress.
Coexisting diseases further depress organ function and re-
serve, exacerbating risk.50

The ability of the kidneys to balance sodium and water
is impaired in elderly patients as a result of low plasma
renin activity, urinary and blood aldosterone levels, and a de-
creased response to antidiuretic hormone. Fluid replacement
should be controlled within normal maintenance levels.51

Therefore, in the presence of cardiac or renal disease, in-
travenous fluids should be cautiously administered in elderly
patients who are undergoing endoscopic surgery to reduce
the risk of and prevent exacerbation of TUR syndrome.50

Monitoring

Estimating the amount of irrigation fluid that is ab-
sorbed during an endoscopic procedure is the key to assess-
ing the potential risk of development of TURP syndrome.
In simplistic terms, the difference between the amount of
irrigating fluid used and the volume recovered can be used as a
guide to fluid absorption (volumetric fluid balance), but fac-
tors such as blood loss, irrigant spillage, urinary excretion, and
hemodilution make this a very inaccurate measure.52

Ethanol monitoring method. Measurements of the 1%
ethanol concentration in exhaled breath can be easily made
during surgery. Ethanol may be added to the irrigating fluid
and its level can be measured in exhaled breath, which reflects
the amount of irrigating fluid absorbed. This method is sen-
sitive enough to detect approximately 75 mL of fluid absorp-
tion per 10 minutes of surgery. Ethanol monitoring can be used
whether the patient receives a spinal or general anaesthetic
and can be used irrespective of pulmonary function and in the
presence of chronic obstructive pulmonary disease, which is
common in elderly patients who are undergoing TURP.53,54

Central venous pressure monitoring. The absorption of
irrigating fluid into the circulation is mirrored by an instant
rise in central venous pressure (CVP). Approximately 500 mL
of fluid must be absorbed within 10 minutes to increase the
CVP by 2 mm Hg.55 The CVP, however, is also affected by the
volume of blood loss and intravenous fluid administration
and, hence, is not an absolutely accurate means of assessing
fluid absorption and the risk of TURP syndrome.10

Gravimetry method. This requires that the patient un-
dergo surgery on a bed-scale and relies on the assumption that
any increase in body weight is caused by fluid absorption. The
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method must take blood loss and all intravenous infusions
into account, and recordings must be made when the bladder
is empty.56

Prevention

Different measures have been proposed to minimize the
incidence of TURP syndrome; unfortunately none of these
measures can completely and reliably prevent its occurrence.

Patient position on the operating table

Decreasing both the hydrostatic pressure within the blad-
der and the prostatic venous pressure leads to a reduction in
the volume of irrigating fluid that is absorbed into the circu-
lation. In the Trendelenburg position (20 degrees), the in-
travesical pressure needed to initiate absorption is 0.25 kPa
(approximately equal to 2.5 cm H2O) increasing to 1.25 kPa in
the horizontal position. Thus, the risk of TUR syndrome in-
creases with the Trendelenburg position; hence, the impor-
tance of patient positioning on the operating table, especially
in high-risk patients.57

Operative time

Although massive fluid absorption has been documented
to occur within 15 minutes of the start of surgery,30 it is re-
commended that the operative time be limited to less than
60 minutes. Mebust and colleagues58 retrospectively re-
viewed 3885 patients who underwent TURP and found that
with a resection time more than 90 minutes, the incidence of
intraoperative bleeding was significantly higher (7.3%) with
an incidence of development of TURP syndrome of 2% com-
pared with the group with a resection time of less than
90 minutes in which the incidence of intraoperative bleeding
was only 0.9%, with a TURP syndrome incidence of 0.7%.

Prostate gland size

Mebust and coworkers58 also reported that patients with
gland sizes larger than 45 g were at a greater risk of TURP
syndrome development (1.5% compared with 0.8%), perhaps
explained by the fact that larger glands need longer resection
time and are usually subject to greater blood loss with higher
levels of irrigant absorption.

Fluid bag height

The optimum and safe height of the irrigating fluid during
TURP remains a controversial issue in urology with a variety
of contradicting reports and recommendations. Madsen and
Naber59 demonstrated that both the pressure in the prostatic
fossa and the amount of the irrigation fluid absorbed depend
on the height of the irrigating fluid above the patient and
suggested that the optimum height should be 60 cm above the
patient. They demonstrated a twofold increase in fluid ab-
sorption when the irrigant height was increased by 10 cm.
This was challenged by Hahn and Ekengren,60 who studied
550 patients who were undergoing TURP and randomly
changed the irrigating fluid height between 60 and 100 cm
above the patient with no reported difference in the volume of
irrigant fluid absorbed at different bag heights.

In 1997, van Renen and Reymann61 studied the effect of
fluid height during TURP on serum sodium and osmolality.

They randomized 40 patients in two groups with half of them
undergoing TURP with an irrigating fluid height of 70 cm
while in the other group, the irrigating fluid height was
150 cm. They failed to find any statistically significant change
in serum sodium or osmolality during the 24-hour study
period. The issue, therefore, remains unresolved.

Operative experience

A general consensus exists among urologic surgeons that
greater surgical experience equates to a shorter operative time,
the use of less irrigation, fewer prostatic capsule perforations,
and the opening up of a smaller number of prostatic venous
sinuses, thus leading to a lower incidence of fluid absorption
and TURP syndrome. This theory has been recently challenged
by Cury and associates,62 who prospectively randomized 76
patients who were undergoing TURP into three groups oper-
ated on by three groups of surgeons with differing levels of
experience. TURP syndrome developed in four (6%) patients
without a significant difference between the groups; interest-
ingly, the volume of irrigating fluid used, the mean irrigating
fluid absorbed, and the proportion of patients absorbing more
than 1000 mL of irrigating fluid were not statistically different
between the three groups. The operative time was significantly
longer and the mean serum sodium levels were lower during
TURP in patients whowere operated on by the inexperienced
urologic surgeons. The lowest mean sodium levels during
TURP were higher than 129 mEq=L (mild hyponatremia). The
incidence of TURP syndrome, however, was similar among the
three groups. Senior urologic surgeons were able to resect four
times more tissue per unit time than those with less experience,
which may be important in minimizing the risk of secondary
TURP because of adenomas that were incompletely resected.
The authors suggested that more experienced resectionists
operate with greater speed and aggression, leading to earlier
capsule breach and greater fluid absorption in a shorter time.

Intraprostatic vasopressin injection

Sharma and Harvey63 studied the effect of transrectal in-
traprostatic vasopressin (IPVP) injection in 36 consecutive
patients who were undergoing TURP. TURP syndrome did
not develop in any of the patients, and there was a reduction
in blood loss during the resection, which limited the amount
of irrigant that entered the systemic circulation. Hemoglobin
levels were stable in all patients with the exception of four
(9%) in whom the decrease in hemoglobin level was thought
to be secondary to hemodilution. Sodium levels showed in-
significant changes in all patients with the exception of one in
whom a capsular damage was noticed early. A beneficial side
effect of the reduction in bleeding is, of course, improved vi-
sion, which would enable the surgeon to discover any cap-
sular perforations earlier in the procedure. IPVP seems,
therefore, to be of help during TURP by decreasing bleeding
and restricting the volume of irrigant that enters the vaso-
constricted vessels, thus reducing the risk of development of
TURP syndrome.

Low pressure irrigation

Performing TURP under low pressure prevents absorption
of large volumes of irrigation fluid via opened prostatic si-
nuses. Several approaches have been used to lower the in-
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travesical pressure during TURP, including perioperative
suprapubic catheterization, intermittent evacuation of irri-
gating fluid, or the use of an Iglesias resectoscope, which of-
fers continuous flow resection. In a meta-analysis of irrigant
fluid absorption during resection using those different ap-
proaches to lower intravesical pressure, it was found that
2 kPa was the level at which the intravesical pressure signifi-
cantly increased.64

Bipolar TURP

Bipolar TURP is performed using physiologic saline as the
irrigant fluid, which addresses a fundamental concern of
conventional monopolar TURP (ie, the use of hypo-osmolar
irrigation). As a result, the risks of dilutional hyponatremia
and TUR syndrome are eliminated, allowing for longer and
safer resection.65 In a recent review of the published literature,
Mamoulakis and colleagues66 concluded that bipolar TURP
eliminated the risk of development of TURP syndrome.

Laser prostatectomy and TURP syndrome

Laser prostatectomy is the latest modality for the manage-
ment of benign prostatic obstruction (BPO). Different types of
lasers have been used to surgically manage benign prostatic
enlargement. Photoselective vaporization of the prostate
(green light laser) allows effective superficial tissue coag-
ulation, which minimizes intravascular absorption of fluid,
rendering the development of TURP syndrome unlikely.
Pfitzenmaier and coworkers67 prospectively evaluated 173
patients who were treated with green light laser; TURP syn-
drome did not develop in any patient. Nevertheless, reports of
TURP syndrome development secondary to intravascular
absorption of sterile water are starting to be seen in the liter-
ature, although the true incidence is unknown at present.68

Holmium laser enucleation of the prostate (HoLEP) is an-
other popular method of surgical management of benign
prostatic hyperplasia using holmium=yttrium-aluminum-
garnet laser together with mechanical morcellation. Shah and
coworkers69 prospectively evaluated 53 patients who under-
went HoLEP, assessing fluid absorption via the ethanol breath
technique, and concluded that there was no significant change
in serum electrolytes and no risk of TURP syndrome in this
group of patients. The same results were reached by Seki and
colleagues70 when they retrospectively reviewed 97 patients
who had HoLEP and reported that TURP syndrome devel-
oped in none of their patients. Laser surgery for BPO is
comparatively still in its infancy, and increased exposure and
experience will determine its true impact on the incidence of
TURP syndrome.

Treatment

Although prevention of TURP syndrome is of the utmost
importance, cases still occur, and early identification of
symptoms is essential to avoid the onset of severe manifes-
tations in patients who are undergoing endoscopic surgery. If
TURP syndrome is detected intraoperatively, bleeding points
should be coagulated, and the surgery terminated as soon as
realistically and effectively possible. Supporting respiration
with supplemental oxygen is necessary, and intubation and
ventilation may also be needed along with intravenous anti-
convulsants.71

Mildly symptomatic patients who re exhibiting nausea,
vomiting, and agitation with stable hemodynamic parame-
ters should be monitored in a high dependency setting until
symptoms resolve. Supportive therapy, including antiemet-
ics, is usually necessary.

Bradycardia and hypotension can be managed with atro-
pine, adrenergic drugs, and calcium.72 Conversely, plasma
volume expansion may be necessary, because hypotension
and low cardiac output may develop when irrigation is dis-
continued.73

Severe hyponatremia (serum sodium<120 mmol=L liter�1)
can be treated, after careful consideration, with hypertonic
saline 3% (about 1000 mL=12 hrs). This combats cerebral
edema, expands the plasma volume, reduces cellular swell-
ing, and increases urinary excretion without increasing total
solute excretion.74

Patients who do not receive hypertonic saline or experience
a delay in its administration, more frequently have residual
neurologic damage or die.9 It is vital to remember that serum
sodium concentrations of 100 mmol=L liter–1 can be fatal.75

The most feared complication of rapid correction of hypo-
natremia is central pontine mylenolysis, which has been re-
ported after both rapid and slow correction of serum sodium
concentration in TURP patients.76 However, raising the serum
sodium concentration by 1 mmol=L liter�1=h is considered
safe.77

Hyperglycinemia may be the cause of TURP encephalop-
athy through its positive action on N-methyl-D-aspartic acid
(NMDA) receptors and, hence, seizures could theoretically be
managed by NMDA receptor antagonists78 or glycine antag-
onists.79 Seizures may also be caused by low serum magne-
sium from dilution or loop diuretics.80 Magnesium exerts a
negative effect on NMDA receptors81; hence, a trial of mag-
nesium therapy may also control seizure activity.

Diuretic therapy

Both frusemide and mannitol have been used; frusemide
induces a greater sodium diuresis in cases of life-threatening
acute pulmonary edema compared with the relatively sodium
sparing diuretic mannitol.82 Frusemide is not recommended
in a hemodynamically unstable patient, because it may wor-
sen any hyponatremia and hypotension.

The half life of glycine is 85 minutes,83 and as one would
expect, visual disturbances usually resolve spontaneously
within 24 hours and do not need intervention.84

Anesthesia and TUR Syndrome

General and regional anesthesia have been shown to result
in comparable short- and long-term cardiac morbidity and
mortality after TURP.85 Spinal anaesthesia is widely consid-
ered to be the anesthetic technique of choice for TURP. Under
general anesthesia, the diagnosis of TUR syndrome may be
more problematic, because patients are unable to complain of
the wide range of early symptoms, and clinicians must
therefore rely on the later changes in blood pressure and pulse
together with electrocardiographic changes.

Spinal anesthesia is reported to reduce the risk of pulmo-
nary edema; it decreases blood loss and permits early detec-
tion of mental status.86 Spinal anesthesia, however, reduces
CVP, potentially resulting in greater absorption of irrigating
fluid than with general anesthesia.87 It is important to limit the
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distribution of spinal block to reduce adverse hemodynamic
and pulmonary effects. Intrathecal opioids enhance analgesia
from subtheraputic doses of local anesthetic drugs and make
it possible to achieve successful spinal anesthesia.88

Fluid loading can be used cautiously to reduce spinal an-
esthetic induced hypotension, although it has not always been
effective, because the reduced physiologic reserve of the el-
derly makes them less able to increase their cardiac output in
response to fluid loading.89,90

Conclusions

This review highlights the progress that has been made in
the physiologic understanding, diagnosis, and management
of TURP syndrome. It also highlights the fact, however, that
even with this understanding, the condition is difficult to
eliminate, predict, diagnose, and manage. In particular, the
diagnosis and treatment rely on clinical acumen and a mul-
tidisciplinary team approach.

This is not a condition that can be protocol driven because
of its variable presentations. Successive patients may present
with almost completely opposite clinical pictures so that one
patient may need treatment for hypertension and fluid over-
load while another may need support for hypotension. The
same patient may need support for both fluid overload and
subsequently hypotension in different phases of TURP syn-
drome. Although this article deliberately does not try to
provide a treatment algorithm for TURP syndrome, the de-
tailed explanation of all its aspects and the assessment of new
evolving minimally invasive procedures in the current era
will hopefully provide the knowledge and confidence to
manage this increasingly rare yet dangerous and potentially
fatal condition.
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Abbreviations Used

BPO¼ benign prostatic obstruction
CNS¼ central nervous system
CVP¼ central venous pressure

HoLEP¼holmium laser enucleation of the prostate
NMDA¼N-methyl-D-aspartic acid

TUR¼ transurethral resection
TURP¼ transurethral resection of the prostate

2020 HAWARY ET AL.


