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Background: Transurethral resection of the prostate (TURP) syndrome is a complication of
transurethral resection of the prostate procedure. The incidence of TURP syndrome ranges
from 0.78% to 1.4%. This syndrome is caused by excessive absorption of electrolyte-free and
hypotonic washing solution. The fluids absorb into the circulation, which leads to heart
failure, hyponatremia, and a decrease in serum osmolality. Cerebral edema, coma, pulmonary
edema, cardiovascular collapse, and even death are common complications.

Case Presentation: We report a patient who suffered severe TURP syndrome after
transurethral resection of the prostate procedure. Clinical manifestations were pulmonary
edema and respiratory failure. The concentration of Na* was 112.6 mmol/l, which was severe
hyponatremia. The serum osmolality pressure was 234mOsmol/kg, pH was 7.23, pO, was
45mmHg and pCO, was 44mmHg. The patient had successfully recovered after being used
CPAP-PSV Pro breathing through a mask with + SemH,O of PEEP, 8cmH,O of supporting
pressure, 70—100% of FiO,, 20mg furosemide of intravenously, 150 mL of 3% NaCl, and
100mL natribicarbonate 8.4%.

Conclusion: TURP syndrome is a life-threatening complication of transurethral resection of
the prostate procedure, which is caused by excessive absorption of electrolyte-free and
hypotonic washing solution. Therefore, the patient should be monitored seriously, diagnosed
early, and treated promptly.

Keywords: transurethral resection of the prostate syndrome, prostate tumours, pulmonary
edema

Introduction

Endoscopic syndrome or TURP (transurethral resection of a prostate syndrome
(TURP)) syndrome is an undesirable effect of prostatectomy through the urethra.
The reason is that the lavage used in endoscopy is hypotonic fluid, without
electrolytes absorbed into the lumen through the prostate venous sinuses, chan-
ging the circulating volume, disturbing the water balance of electrolytes, espe-
cially hyponatremia, and reducing serum osmolality, affecting on the
cardiovascular system, respiratory and nervous system.' Symptoms of TURP
are often irregular, asynchronous, and nonspecific. Sometimes life-threatening
complications such as sudden coma, heart failure, cardiovascular collapse and,
respiratory failure®” are reported. Recent studies show that the incidence of
TURP ranges from 0.78% to 1.4%. Although there are not many severe cases of
TURP, the mortality rate is up to 25%.*>
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There is a case of TURP reported to be severe after
a prostatectomy procedure. The male patient is 57 years
old, 1.68m tall, and weighs 60kg. He has a history of type
II diabetes, no history of cardiovascular disease, and is
admitted to the hospital with a diagnosis of benign linear
hypertrophy causing dysuria. Therefore, surgery to remove
the prostate gland through the urethra is indicated. Before
the surgery, the patient was awake, well exposed, self-
breathing at 14 times/minute, SpO, 98%. The sound of
both sides of the lung is normal, with no rales. Heart rate is
84 cycles/minute, and blood pressure is 132/76 mmHg.
Blood test shows that red blood cell count: 4.63 T/L,
148 g/L, hematocrit: 0.43 L/L, platelet
count: 266 G/L; glucose: 7.8 mmol/L; urea: 6.9 mmol/L;
creatinine: 90.6 pmol/L; GOT: 20U/L, GPT: 34U/L, Na*
concentration: 138 mmol/L; K™: 3.6 mmol/L; CI": 101
mmol/L; Ca®" 2.17mmol/L. The results of the electrocar-

diogram, echocardiography, and cardiopulmonary X-ray

hemoglobin:

are normal. The prostate is measured to be about 35g by
using ultrasound.

In the operating room, the patient has placed an 18G
needle intravenous line, using 0.9% natriclorid infusion at
the rate of 30 drops/minute. The patient has received
oxygen through a nasal catheter at the rate of 3 litres/
minute. A mixture of 8mg high-density bupivacaine and
0.02mg fentanyl is used for spinal anaesthesia at the L.2-L3
joint. Prostate surgery is procedured by using a monopole
burner with about 25 litres of 3% sorbitol solution. During
the surgery, hemodynamic is stable Heart rate is from 70 to
90 cycles/minute, blood pressure ranges from 110/65 to
140/80 mmHg, breathing rate is from 14 to 15 times/
minute, and the value of SpO, is from 98% to 99%. The
sheath of the prostate is tearing, which causes losing about
100 mL of blood. The surgical time is 40 minutes. At the
end of the surgery, the patient is awake, well exposed, self-
breathing at 15 times/minute. The value of SpO, is 97%,
heart rate is 71 cycles/min, and blood pressure is 125/68
mmHg.

After 10 minutes of the surgery, the patient is con-
scious and responsive, sweating, headache, nausea, short-
ness of breath, self-breathing at 25-28 times/minute,
coughing up blood (classically seen as pink). The value of
SpO, is from 75% to 80%. The sound of alveoli is better,
and there are some rales scattered on both sides of the
lung. Heart rate is 120 cycles/minute, and blood pressure
is 154/96 mmHg. The arterial blood gas test shows that the
value of pH is 7.23, the value of pO, is 45SmmHg, the
value of pCO, is 44mmHg, Na' concentration is 112.6

Figure | X-ray image of the patient’s lung immediately after |0 minutes of the
surgery.

mmol/L, Ka* concentration is 2.9 mmol/L, C1": concentra-
tion is 80 mmol/L, and the serum osmolality pressure is
234 mOsmol/kg. After 10 minutes of the surgery, there is
a heterogeneous fuzzy image on both sides of the lung via
a chest X-ray (Figure 1).

Management: Put the patient in fowler position,
breathe CPAP-PSV Pro mode through a mask with PEEP
+5 cmH,0, + 8 cmH,O support pressure, FiO, 80%; 20mg
furosemide of intravenously, 150 mL of 3% NaCl in 3
hours, 100mL of 8.4% natribicarbonate; 1g KCl and 1g
CaCl of intravenous infusion.

After 3 hours, the patient’s condition improves well:
awake, good contact, stop nausea, vomiting, breathing
better at 18 times/min with 4 liters/min of oxygen. The
value of SpO, is 97%; heart rate is 90 cycles/minute, and
blood pressure is 130/85 mmHg. The arterial blood gas
test shows that the value of pH is 7.40, the value of pO, is
72.8 mmHg, the value of pCO, is 37 mmHg, Na" con-
centration is 125 mmol/L, Ka* concentration is 2.9 mmol/
L, CI" concentration is 92 mmol/L, and the serum osmol-
ality pressure is 268 mOsmol/kg. The patient is trans-
ferred to the resuscitation department to monitor and
treat promptly. After 12 hours of surgery, the arterial
blood gas test shows that the value of pH is 7.40, the
value of pO, is 175 mmHg, the value of pCO, is 44
mmHg, Na* concentration is 131 mmol/L, and Ka" con-
centration is 4.3 mmol/L. The patient is transferred to the
urology surgery department and was discharged after 7
days of treatment.
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Discussion

In transurethral resection of the prostate, it is necessary to
continuously use bladder wash solution in one way to
stretch the bladder to create a surgical field. At the same
time, the fluid affects on cleaning blood and tissue so that
the operator has good observation during the surgery.” In
order to use monopole burner in transurethral resection,
the ideal wash solution must be transparent, isotonic to
serum, non-conductive, non-toxic, and non-hemolytic.
When it is absorbed into the lumen, it is not metabolized,
rapidly eliminated from the body and easy to sterilize and
low cost.>”>!° However, there is no type of fluid that
meets all of these criteria. The washing solutions used
recently, such as sorbitol, mannitol, and glycine, are hypo-
tonic with serum and have no electrolytes. Three percent
sorbitol solution used is an isomer of mannitol with 5.3 of
pH (5-7). The chemical formula is C4H40¢, and osmotic
pressure is about 165 mOsm/L.

The transurethral resection of the prostate opens the
network of the sinuses and veins of the prostate.
Therefore, the washing solution will be directly absorbed
into the lumen due to the difference between the bladder’s
pressure and the lumen’s. When the pressure gap is about
1.5 kPa (10 mmHg), the washing solution spills into the
lumen.>""'* The prolonged surgery, the increased pres-
sure difference between the lumen and the bladder, and the
prostate’s puncture are favorable factors for more and
faster absorption of the washing solution into the
lumen.*>'> According to some authors, the speech of
washing solution absorbed into the blood vessel is on
average of 10-30mL/min, and sometimes up to 200mL/
min in surgery.">*'®!7 The washing solution absorbed
into the blood vessel will increase the circulating volume.
Therefore, if it is absorbed too much quickly, it will cause
circulatory overload and increase pulmonary capillary
pressure, which leads to acute pulmonary edema.'**

Na' is a primary electrolyte in the extracellular region.
Therefore, the concentration of Na' plays a crucial role in
forming the osmotic pressure of the serum. The osmotic
pressure of the serum regulates the water balance between
the intracellular and extracellular regions. The average
concentration of Na' ranges from 135 to 145 mmol/L.
The intracellular and extracellular osmotic pressures are
equal and range from 280 to 290 mOsmol/kg H>O. When
this equilibrium is broken, water is redistributed between
the intracellular and extracellular region to restore the
balance of the osmotic pressure. The hypotonic washing

solution without electrolytes absorbed into the vascular
lumen dilutes and reduces the concentration of Na* and
the osmotic pressure of the serum. Because of that, the
water in the lumen moves to the interstitial space and into
the cells, causing brain edema and increased the pressure
of the lung’s interstitial, which leads to pulmonary edema.

In conclusion, with the clinical manifestations, our patient’
blood test results are entirely consistent with the endoscopic
syndrome’s cause and pathogenesis. It is a severe endoscopic
syndrome, with the complications of cerebral edema and
pulmonary edema, which causes acute respiratory failure
due to hemodynamic, severe reduction of Na'concentration,
and decreased osmotic pressure of the serum.

Management of the endoscopic syndrome depends on
the severity and clinical manifestations. The patient’s test
results are assessed on some essential criteria such as good
respiratory and hemodynamic control, correction of water
electrolytes,
Moreover, if the surgery ends as soon as possible, the

disturbances, and acid-base balance.
washing solution does not continue to be absorbed into the
blood.* If there are some complications such as cerebral
edema, increased intracranial pressure, and acute pulmonary
edema, the diuretics furosemide is indicated on the hemo-
dynamic stability. Because hypertonic saline serum has an
effect on increasing extracellular fluid tonicity, which makes
water move from intracellular to the extracellular region,
3% hypertonic NaCl is infused to regulate the concentration
of Na" and to prevent the intercellular edema, cerebral
edema, and pulmonary edema. The authors suggest that
when the concentration of Na' is less than 120mmol/L or
there are some severe endoscopic syndrome such as severe
headache, prolonged nausea, and vomiting, convulsions
and, coma, the hypertonic saline serum is indicated to use.
The main purpose of regulating the concentration of Na" is
to improve clinical symptoms, which is not to bring the
concentration of Na“ to the normal value. Adjusting the
concentration of Na' less than 1mmol/L per hour aims to
avoid damage to the central nervous system caused by the
destruction of myelin.*’

Olson J. (2011) reported a case of severe endoscopic
syndrome.® After 30 minutes of the prostate surgery, the
81-year-old patient appeared a change of consciousness
and went into a coma. Then, his heart stopped. After
being resuscitated, the heart beat again. The test found
that the concentration of Na“ was 114 mmol/L, which
significantly reduced compared to the result before the
surgery (145 mmol/L). Cardiopulmonary X-ray’s result
showed lesion on both sides of the lung.®
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Vinay Kumar (2019) also reported that right after the
prostate surgery, an 80-year-old patient had appeared endo-
scopic syndrome with symptoms of hypertension, slow heart
rate, confusion, and hypoxemia.® The concentration of Na"
dropped to 120.6 mmol/L, the concentration of K went up to
6.48 mmol/L, and the amount of washing solution absorbed
was measured about 3 litres. Because the patient was diag-
nosed and treated early, he made a complete recovery.®

In our case, cerebral edema and pulmonary edema are
major complications which cause respiratory failure.
Pulse and blood pressure are in the permission limits,
so we manage to put the patient in fowler position, to
support the patient’s breathing with a CPAP-PSV Pro via
a face mask with PEEP + 5¢cmH,0, 8cmH,O of pressure,
70 —100% FiO,, 20mg furosemide of intravenously,
150 mL of 3% NaCl infusion at the speech of 50
drops/min and 100 mL of 8.4% natribicarbonate to bal-
ance acid-alkaline electrolyte. After 3 hours of treatment,
the clinical condition improves significantly: stop nau-
sea, vomiting and breathing better at 16—18 times/min-
ute. The value of SpO, is 98%, heart rate is 90 cycles/
minute, and blood pressure is 130/85 mmHg. The value
of pH is 7.40, the value of pO, is 72.8 mmHg, the value
of pCO, is 37 mmHg, Na" concentration is 125 mmol/L,
the serum osmolality pressure is 268 mOsmol/kg. After
24 hours, the patient recovers completely.

Conclusion

A severe endoscopic syndrome is an undesirable effect in the
prostate surgery when using hypotonic and non-electrolyte
washing solution, which could threaten the patient’s life.
Therefore, the patient should be monitored seriously and
treated promptly with appropriate management.
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