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A B S T R A C T   

The classical transurethral resection syndrome as described with monopolar prostate resection has become rare 
since the switch to bipolar resection and even more so since the introduction of HoLEP. We report a case of a 74- 
year-old male patient who presented with an irrigation fluid absorption syndrome during a HoLEP for benign 
prostate hypertrophy. Biochemically this presented as metabolic acidosis and hyperchloremia instead of hypo-
natremia. He was treated with diuretics and had a swift recovery.   

1. Introduction 

Transurethral resection (TUR) syndrome is caused by excessive ab-
sorption of irrigation fluid during resection of the prostate or bladder. 
Irrigation fluid absorption (IFA) > 1000ml is clinically significant and 
can trigger a wide range of symptoms (neurological disturbances, cir-
culatory instability or pulmonary edema), escalating to hemodynamic 
collapse when exceeding absorption of 2500ml. Replacement of 
monopolar resection by bipolar TURP and transurethral laser enucle-
ation resulted in better outcomes with less bleeding and quasi elimina-
tion of TUR syndrome by using a conductive medium (saline 0,9%) 
instead of a nonconductive irrigation fluid (glycine 1,5%).1 

We report an acute irrigation fluid absorption syndrome following a 
Holmium laser prostate enucleation and how to recognize and prevent 
it. 

2. Case presentation 

We report a case of a 74-year-old patient, who has been treated 
medically (Tamsulosine) for benign prostate hypertrophy (prostate 
volume 67g, PSA 7,27 μg/L). Because of persistent urinary complaints, 
transurethral enucleation of prostate using holmium YAG laser was 
scheduled. History consisted of hypercholesterolemia and minor surgery 
(stapedotomy, appendectomy). No known personal or familial anes-
thetic problems. Normal blood results one month prior to surgery 
(Table 1). 

Normal hemodynamic parameters at start of anesthesia (heart rate 

65 bpm, blood pressure 132/59 mmHg, saturation 98%). Induction of 
general anesthesia with alfentanil, propofol and placement of laryngeal 
mask. Intravenous fluid used was ringer’s lactate solution, total amount 
during surgery around 700ml. Maintenance of anesthesia with sevo-
flurane and nitrous oxide (50% N2O, 50% O2) and stable parameters 
after induction (heart rate 59bpm, blood pressure 101/55 mmHg, 
saturation 100%). Patient was positioned in lithotomy posture. The 
Olympus laser resectoscope and morcellator scope Ch 27 (=9mm) were 
used. Irrigation fluid used was NaCl 0,9% (positioned 73 cm above 
surgical table), with a total intraoperative amount of 90L. 

Two and a half hours after onset of surgery, bilateral bloody ear 
canals were noticed. Hemodynamic and ventilatory parameters 
remained comparable. 

Patient was intubated because of pronounced swelling of face and 
neck with facial and thoracic petechiae. An ENT specialist confirmed 
bilateral ruptured hemotympanum. One gram of tranexamic acid was 
administered. Ultrasound of the abdomen and neck revealed a small 
amount of perihepatic and perisplenic fluid (7mm), normal organ 
perfusion, dilated inferior vena cava (19 mm) with minimal variation 
during respiration, extensive edema of the neck expanding to the face 
with pronounced distention of the right jugular vein. Arterial and central 
catheter were placed, first blood gas revealed metabolic acidosis with 
low lactate and high chloride (Table 2). Massive absorption of irrigation 
fluid was suspected. Transesophageal ultrasound confirmed right 
ventricle dysfunction, most likely due to fluid overload. Patient was 
given 40mg of furosemide with rapid normalization of right ventricle 
function, blood chloride and pH (Table 2). Patient was transferred to the 
intensive care and recovered quickly with residual complaints of hearing 
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loss in both ears and temporarily visual hallucinations due to posterior 
vitrious detachment. 

3. Discussion 

The fluid shift during HoLEP differs from the classical TUR syndrome 
due to the type of irrigation fluid used and the different surgical 
technique. 

TUR syndrome with glycine (electrolyte-free, hypotonic) absorption 
results in an acute hypo-osmolarity causing water to enter the intra-
cellular space with risk of hemolysis, neuronal disturbance, cardiac 
failure, pulmonary edema and kidney failure. TUR syndrome with saline 
0.9% absorption manifests as iso-osmolar overhydration with a plasma 
volume expansion resulting in cardiac decompensation and acute pul-
monary edema.1 

During HoLEP laser energy is used instead of electrical energy. The 
depth of penetration does not exceed 0.5–1 mm resulting in a more 
superficial tissue perforation compared to the deep resection caused by a 
bipolar resection loop.2 The risk of fluid absorption increases with the 
depth of resection and the number of opened venous sinuses. Laser en-
ergy combines cutting and coagulation so small blood vessels are sealed 
off immediately, diminishing blood loss and consequently intravascular 
fluid absorption. 

Several factors contribute to the fluid overload in our case. First the 
prostate capsule was perforated, resulting in more fluid absorption. 
Perforation leads to direct intravascular absorption through prostatic 
venous sinuses, and indirect absorption through extravasation into the 
perivesical space and abdominal cavity.1 

Secondly adequate bladder distension is required for a safe morcel-
lation phase, leading to a high intravesical pressure (IVP). Although an 
IVP>20cmH20 is considered elevated, IFA can already occur at an IVP of 

10cmH20. IVP is influenced by bladder compliance and thus capacity, 
which can be diminished by previous surgical interventions or increased 
by spinal anesthesia. Irrigation pressure, reported by the height at which 
the irrigation fluid is hung above the operating table, might influence 
the IVP, although this has not been confirmed.3 

Thirdly, a prostate gland larger than 45g has a significantly higher 
incidence of intraoperative bleeding due to hypervascularity and thus a 
bigger risk of fluid absorption.4 

A fourth contributing factor is the surgical time, ideally under 90 
minutes.1 When exceeding this time, the intraoperative bleeding is 
significantly higher as well as the amount of IFA. A factor negatively 
influencing the procedure time in HoLEP is the learning curve. An 
average of 25–50 cases is needed to reach competency with a structured 
mentorship aiding for faster progress.5 In this case the extended oper-
ating time of 150 minutes was the most considerable cause for the high 
IFA. 

Certain preventive measures can be taken to lower the risk of IFA 
syndrome. The most practically applicable measure is a correct mea-
surement of the in-versus outflow of irrigation fluid. Another interesting 
method is the monitoring of the IVP through a standardized computer- 
controlled system. The IVP monitoring device is not widely used, but 
it has been introduced for intrarenal pressure measurement during 
ureterorenoscopy.1 When IFA syndrome is diagnosed during the mor-
cellation phase, it is possible to interrupt the operation, place a bladder 
catheter and continue later. 

4. Conclusion 

In the HoLEP era the TUR syndrome, or better, irrigation fluid ab-
sorption (IFA) syndrome is a rare but potentially life-threatening phe-
nomenon. Urologists and anesthesiologists should be vigilant for the 
symptomatology of acute fluid overload. Biochemically metabolic 
acidosis and hyperchloremia can be seen instead of hyponatremia. 

Factors influencing the risk of developing an IFA syndrome during 
HoLEP are the prostate size, bladder capacity, surgeons experience, 
intravesical pressure, prostate capsule perforation and operative time 
>90 minutes. Potential preventive measures are the registration of the 
irrigation fluid volume and measurement of the IVP. 
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Table 1 
Blood results pre-operative, during surgery, one-hour post-operative.   

Pre- 
operative 

Per- 
operative 

Post- 
operative 

Unit of 
measurement 

Hemoglobin 17,4 9.1 13.5 g/dL 
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