
The Risk and Effectiveness of Transurethral Resection of 
Prostate 

JARIYA LERTAKYAMANEE, M.D., F.R.C.A., M.P.H.*, 
EM-ORN RUKSAMANEE, B.N.*, 
ANUPAN TANTIWONG, M.D., F.R.C.S.T.**, 
KARUNA BOONSUK, M.D.*, 
INGPORN NILPRADAB, B.N.** 
PUTTIPANNEE VORAKUPOKATORN, M.D., F.R.C.A.T.*, 
SUCHAI SOONTRAPA, M.D., F.R.C.S.T.** 

Abstract 
Background : To advise a patient to have transurethral resection of prostate (TURP) needs 

information on the benefit and complications of the procedure. Quality assurance also needs present 
results to be compared with future ones. 

Objectives : The authors wanted to know: 1. Whether TURP can decrease the International 
prostate symptom score (IPSS) and improve the Quality of Life (QOL) scores concerning urination 
at 1.5 months post-operatively for at least 25 per cent of the pre-operative scores? ; 2. What are the 
common medical diseases in this type of patient? ; and 3. What are the mortality and immediate 
complications of TURP? 

Method : This was a prospective, before-after design trial. All patients who came to have 
TURP at a tertiary care hospital were studied. IPSS and QOL scores were recorded before surgery and 
again when the patients came back to follow up at 1.5 months after discharge. Patients were evaluated 
for cardiopulmonary reserve and congestive heart failure. Anesthetic technique of choice was spinal 
anesthesia with 0.5 per cent bupivacaine. Anesthetic and surgical complications were recorded if the 
definitions were met. 

Analysis : Pre-operative and 1.5 months post-operative scores were compared using paired 
t-test and 95 per cent confidence interval. 

Results: During the 13 months there were 269 consecutive males who received TURP. The 
mean ± SD age was 70.4 ± 8.8 years (range 35-97). The mean difference between pre- and post-opera­
tive IPSS was 6.7 ± 9.1 (95% CI 5.2-7.8). Quality of Life also improved, the mean difference between 
pre- and post-operative QOL was 3.2 ± 1.6 (95% CI 2.9-3.5). Most patients had ASA class 2. Com­
mon pre-operative existing diseases were hypertension (31.6%), ischemic heart disease (18.2%), dia­
betes (15.6%), and COPD (7.1%). Anesthetic techniques were spinal block (77.3%), epidural block 
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(5.9% ), continuous epidural ( 11.2% ), and general anesthesia (5.6% ). Intra-operative complications 
were reported and TUR syndrome occurred in I patient (0.37%). There was one surgical death 3 days 
post-operation, due to septic shock probably from bowel perforation. 

Conclusion : The patients' symptoms and quality of life significantly improved, but there 
was 1 surgical death and 1 TUR syndrome among 269. 
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Transurethral resection of the prostate (TURP) 
is a common procedure. Although the result is accept­
able, there are still reports of death from TUR syn­
dromeO). 

As many of the patients are elderly, the 
incidence of cardiopulmonary problems, hyperten­
sion, diabetes, and other chronic medical conditions 
may be high. In order to distend the urinary bladder 
for a clear view and unobstructed operative field, 
continuous irrigation is needed. This leads to intra­
vascular absorption of irrigating fluid and TURP syn­
drome. Other problems are excessive bleeding, per­
foration of the bladder or urethra, and other compli­
cations from the anesthetic technique, e.g. hypoten­
sion from regional anesthesia. Surgeons and anes­
thesiologists have to communicate and co-operate to 
diagnose and treat any complications that occur, to 
prevent the morbidity and mortality. 

To better serve the patient by providing 
information and quality assurance, the authors studied 
the benefits, i.e. the improvement in the patients' con­
dition, versus the risk, i.e. the mortality and morbi­
dity. 

Objectives 
1. Can TURP decrease the International pros­

tate symptom score (IPSS) and improve the Quality 
of Life (QOL) scores concerning urination in benign 
prostatic hyperplasia and cancerous enlargement of 
prostate at 1.5 months post-operatively for at least 
25 per cent of the pre-operative scores? 

2. What are the common medical diseases 
frequently found? 

3. What are the mortality and immediate 
complications of TURP? 

Method 
This was a prospective, before-after design 

trial. All patients who came to have TURP at the 
Division of Urology, Department of Surgery, Siriraj 
Hospital from February 1998 to March 1999 were 
studied. They were males who had been diagnosed 
with prostate enlargement with complications, such as 
retention of urine, or had failed medical treatment. 

On the night before surgery, anesthesia resi­
dents interviewed the patient for the International 
prostate symptom score (IPSS) and Quality of life 
(QOL) score. IPSS was known as the American Uro­
logical Association Score(2) until the World Health 
Organization International Committee accepted it. It 
was translated into the Thai language by the Thai 
Urological Association, and has been compared be­
tween self-administration by the patient and ques­
tioned by the physician(3). There are 7 questions con­
cerning urinary symptoms. The frequency of each 
symptom is graded on an ordinal scale (from 0 = no 
symptoms at all, to 5 = almost every time). For the 
QOL score, the patient states his feelings if he were 
to have the symptoms he is having throughout his 
life on an ordinal scale (from 0 = very glad, to 6 = 
very sad). 
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IPSS and QOL scores were recorded again 
when the patients came back to follow up at 1.5 
months after discharge. 

On the night before surgery, questions were 
asked to evaluate cardiopulmonary reserve and whether 
the patient had congestive heart failure. These were 
questions on dyspnea at rest (compared to their friends 
in the same age group), and on exertion (one flight 
of stairs). Physical examination included heart sound, 
lung sound, height of jugular vein, and pretibial edema. 
Routine pre-operative investigation was done; hema­
tocrit, BUN, creatinine, serum electrolytes, chest X­
ray and electrocardiograph were recorded for this 
study. 

Anesthetic technique of choice was spinal 
anesthesia with 0.5 per cent bupivacain. Intra-opera­
tive monitoring were BP, pulse rate, EKG, hemo­
globin oxygen saturation. If central venous pressure 
was monitored, this was also recorded. Complica­
tions were recorded if the definitions were met: hypo­
tension when systolic blood pressure decreased more 
than 30 per cent of baseline for more than 5 minutes; 
hypoxemia when the hemoglobin oxygen saturation 
was lower than 90 per cent for more than 3 minutes; 
arrhythmia that needed treatment; excessive bleed­
ing when blood transfusion was given; cardiac arrest, 
bladder perforation, and TURP syndrome. Factors 
affecting risk of complications, i.e. type and volume 
of intravascular replacement and of the irrigating 
fluid, duration of surgery, and weight of the excised 
tissue were also recorded. 

Analysis 
Patients' characteristics, IPSS scores, and 

quality of life scores were described by the means and 
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standard deviation. Pre-operative and 1.5 months post­
operative scores were compared using paired t-test 
and 95 per cent confidence interval. 

RESULTS 
During the 13 months there were 269 con­

secutive males who received TURP. The mean ± SD 
age was 70.44 ± 8.75 years, range 35-97 years. 

Changes in IPSS snd QOL scores 
International Prostate Symptom Scores sig­

nificantly improved after TURP, as seen in Table l. 
The mean difference between pre- and post-operative 
IPSS was 6.7 ± 9.1, and 95 per cent CI of mean dif­
ference was 5.2-7.8, confirming the significant dif­
ference since the entire CI range was above 0. Quality 
of Life also improved as shown by the mean diffe­
rence between pre- and post-operative QOL was 3.2 ± 
1.6, and 95 per cent CI of mean difference was 2.9-
3.5, showing significant difference. 

When subgroup analysis was done accord­
ing to tissue pathology, the improvement in IPSS and 
QOL were not different between the benign prostatic 
hyperplasia group and the cancer group. 

Diseases, abnormal history, physical examination 
and laboratory results 

ASA classification and associated diseases 
are reported in Table 2. Mean pre-operative hema­
tocrit was 40.4 per cent (SD 4.6, range 30-50.9%), 
and low hematocrit was found in 5 patients (1.9%). 
Mean pre-operative serum sodium was 141.8 mEq/L 
(SD 4.4, range 128-154 mEq/L), and hyponatremia 
was found in 2 (0.7%). Abnormal EKG was found in 
83 patients (30.9%). Cardiopulmonary symptQms and 

Table 1. Pre-operative and 1.5 month-post-operative International Prostate 
Symptom Scores (IPSS) and Quality of Life score (QOL) (mean :t 

SD). 

Score Pre-operative Post-operative P-value 

IPSS 
I. Sense of residual urine 2.9 ± 1.9 0.5 ± 1.1 <0.001 
2. Daytime frequency 2.9 ± 1.8 1.5±1.7 <0.001 
3. Intermittence 2.6±0.2 0.5 ± 1.1 <0.001 
4. Urgency 1.8 ± 1.9 0.7 ± 1.1 <0.001 
5. Weak stream 3.4 ± 1.8 0.5 ± 1.1 <0.001 
6. Hesitancy 2.6±2.0 0.3 ±0.9 <0.001 
7. Nocturia 3.4 ± 1.4 2.7 ± 1.4 <0.001 

Quality of Life score 4.6 ± 1.2 1.4 ± 1.0 
(range 2-6) (range 0-6) 
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Table 2. ASA classification, associated diseases, 
abnormal history and physical examina· 
tion of the cardiopulmonary system of the 
patients. 

Associated abnormality Number % 

ASA classification 
Class 1 26 9.7 
Class 2 213 79.2 
Class 3 30 11.1 

Hypertension 85 31.6 
Ischemic heart disease 49 18.2 
Diabetes mellitus 42 15.6 
Chronic obstructive pulmonary disease 19 7.1 
Renal insufficiency 7 2.6 
Parkinson disease 3 1.1 
CA lung 3 1.1 
Hepatitis 2 0.7 
Irregular heart rate 0.4 
Mitral stenosis 0.4 
Anemia 0.4 
Morbid obesity 1 0.4 
Dyspnea when walked one flight of stairs 37 13.8 
CXR showed cardiomegaly 36 13.4 
Unable to lie flat 7 2.6 
Crepitation at base of lung field 7 2.6 
Congested jugular vein 6 2.2 
Pretibial edema 5 1.9 
Abnormal pulmonary function test 3 1.1 

signs were also reported, but since only 1 patient 
developed TURP syndrome the authors did not try to 
analyze the risk factors statistically. 

Immediate complication of anesthesia and TURP 
Anesthesia, surgery, and their complications 

are reported in Table 3. Central venous monitoring 
was done in 22 patients (8.2% ). Eight patients were 
admitted to the ICU, 2 from suspected TURP syn­
drome (only one was later confirmed), 1 from massive 
bleeding, and 5 from preexisting medical problems. 

Among 269 cases, one patient was diag­
nosed with TURP syndrome (0.37%). He was 65 years 
old with BPH and hypertension with mild cardio­
megaly and received propranolol120 mg/day to con­
trol his blood pressure. Other pre-operative lab inves­
tigations were within normal limits, serum sodium 
was 142 mEq/L. On the day of the surgery the pre­
medication was oral diazepam 5 mg, propranolol 40 
mg, and nitroderm 5 mg applied to the chest wall. 
Anesthetic technique was spinal block with 0.5 per 
cent hyperbaric bupivacaine 1.75 ml the anesthetic 
level of which reached TlO. Thirty minutes into the 

operation, there was marked bleeding, and transamine 
2 ml was given. Intra-operative irrigating fluid used 
was 16 liters of sterile water. The patient complained 
of tightness in the chest and chlorphenilamine maleate 
10 mg, dexamethasone 5 mg, and frusemide 5 mg 
were given, but the symptoms deteriorated. Within 
2 minutes, his blood pressure rose to 1801110-200/ 
100 mmHg. The central vein was then cannulated and 
CVP was found to be 16 mmH20. Serum sodium was 
found to be 126 mEq/L. The patient developed brady­
cardia 40 beat/min, and atropine 0.6 mg was given. 
Other treatments were cardepine and dormicum. 'The 
weight of his excised prostatic tissue was 57.5 g. The 
patient was sent to the ICU with the diagnosis of 
TUR syndrome and normal saline was given. There 
was bleeding from the prostatic bed that was treated 
by irrigation and blood transfusion. EKG, CXR and 
coagulogram were normal. The patient was discharged 
from the ICU after one night's stay. Before discharge 
his serum sodium was138 mEq/L. 

There was one surgical mortality. A 97-year­
old patient with BPH had spastic lower extremities 
and had not walked for 5 years. Pre-operative EKG 
showed first degree A V block, inverted T in V 1-V 4, 
ST depression in V4, prolonged PR interval. Other lab 
investigations were normal. Epidural block was tried 
without success, so the patient was given general anes­
thesia with thiopentone, succinyl choline, fentanyl, 
nitrous oxide, oxygen, isoflurane and vecuronium. 
Irrigating fluid used was 15 liters of sterile water and 
10.5 g of prostate was excised during the surgery, 
which lasted 45 minutes. The patient received 200 ml 
of Ringer lactate solution and frusemide 20 mg intra­
venously. After the operation he was extubated and 
sent to the ICU because of his age. On admission at 
the ICU, he had confusion, stable vital signs, serum 
sodium was 130 mEq, hematocrit 40 per cent. After 
1 day in the ICU, he was discharged to the ward. But 
12 hours afterwards he had sudden cardiac arrest, 
CPR, and was transferred back to the ICU. Peritonitis 
from perforation or bowel gangrene was found. The 
patient developed septic shock, renal failure, coagulo­
pathy and died 2 days later. 

DISCUSSION 
This study showed that TURP resulted in 

statistically and clinically significant improvement in 
IPSS and QOL scores. However, TURP has its risk 
of mortality and morbidity. In an age of evidence-
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Table 3. Anesthesia and surgery (n = 269). 

Number 

Anesthetic technique 
Spinal block 208 
Epidural block 16 

Continuous epidural 30 
General anesthesia 15 
Intravenous fluid 

Crystalloid 269 
Colloid given 12 

Blood transfusion 
Packed red cell 7 
Whole blood 5 

Intra-operative complication 
TURP syndrome 1 
Hypotension 32 
Arrhythmia 6 
Massive bleeding 5 
Bladder perforation 2 
Shivering 3 

Duration of surgery (min) 
!> 90 259 
>90 10 

::;60 231 
>60 38 

Irrigating fluid 
Sterile water 261 
Glycine 8 

Prostate weight (gm) (n = 249) 
::;45 g 224 
>45 g 25 

Operation 
TURPonly 236 
with cystolithotripsy 12 
with herniorrhaphy 13 
with orchidectomy 7 
with diverticulectomy 

Pathology 
Benign 200 
Cancerous 27 
Unspecified 42 

based medicine and information, urologists and anes­
thesiologists need to be able to present the patients 
with data of desired and adverse effects. 

TURP syndrome has a high morbidity/morta­
lity. It has been reported to occur from 15 minutes 
into the procedure(4) until as late as 24 hours after 
the operation(5}. The incidence was 10-15 per cent 
(6), and the mortality rate 0.2-0.8 per cent(7). The 
risk factors of TURP syndrome, according to the 
American Urological Association Co-operative Study, 
are a prostatic gland larger than 45 g, and resection 
time longer than 90 minutes. Violation of the prostatic 

77.3 
5.9 

11.2 
5.6 

100.0 mean 577.5 ml 
4.5 mean 620.0 ml 

0.37 
11.9 
2.2 
1.9 
0.7 
1.1 

96.3 mean 38.7 ± 25.6 
3.7 range 4-145 min 

85.9 
14.1 

97.0 mean 11.3 ± 7.8 
3.0 range 0.5-57 liter 

90.0 mean19.82 ± 7.9 
10.0 range 1-135.4 g 

87.7 
4.5 
4.8 
2.6 
0.4 

74.3 
10.0 
15.6 

capsule, hydrostatic pressure of irrigation solution 
> 60 cmH20 could increase the absorption of the 
irrigation fluid. 

The geriatric population is increasing in 
number and TURP is a very common procedure in 
the elderly. In this series of 269 males, the mean age 
was 70.4 ± 8.8 years. The most common preexisting 
medical problems were hypertension, ischemic heart 
disease, and diabetes mellitus. The most common 
abnormal lab investigations were abnormal EKG, and 
cardiomegaly from CXR. More than half the patients 
were in ASA class II. With the physiological effect 
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of the procedure, this group of patients becomes a 
high-risk group. 

In 1989, Mebust et aJ(8) reported immediate 
and post-operative complications from TURPin 3,885 
males, 77 per cent with significant pre-existing pro­
blems. The mortality rate of their series was 0.2 per 
cent, immediate post-operative morbidity rate was 
18 per cent, and TURP syndrome occurred in 2 per 
cent. In two prospective studies with 100 TURP each, 
one study by GoeJ(9) found no change in serum 
sodium and no TUR syndrome occurred. Another 
study by Agius( 1) found that seven patients showed 
a significant drop in serum sodium, two TUR syn­
dromes occurred and one of them died. In the pre­
sent study, the mortality rate was 0.37 per cent, intra­
operative complications 18.2 per cent, and TURP syn­
drome occurred in 1 patient or 0.37 per cent. Mebust 
proposed that the morbidity increased in those who 
had prostatic gland size > 45 g or an operative time 
> 90 min(8). This is because TURP syndrome is 
believed to result from excessive absorption of irriga­
ting fluid, which caused fluid overload and dilution 
of plasma electrolytes. In Thailand, the irrigating fluid 
used is hypotonic sterile water. The problems of 
hemolysis, hemoglobinemia, hemoglobinuria, severe 
anemia can occur, but were not found in the present 
study. Glycine, a nonhemolytic irrigating fluid was 
used in only 3 per cent of the cases because of its 
price. Glycine is metabolized to glycolic acid and 
ammonium, and ammonia intoxication has been sug­
gested as a possible cause of the TUR syndrome, as 
has the direct toxic effect of glycineOO). The authors 

did not use other more objective equipment to pre­
vent TUR syndrome, such as monitoring the increased 
bladder pressure01), load cell transducer placed under 
the operating table(12), or ethanol in expired breath 
to measure the absorbed glycine03). 

The anesthetic technique of choice in the 
authors' institute is spinal block. General anesthesia is 
used only when regional anesthesia fails. The advan­
tage of regional anesthesia is that the symptoms and 
signs of TURP syndrome can be detected promptly 
by the change in consciousness and dyspnea04). 
When these occur, surgery should be stopped and 
diuretics should be given. The disadvantage of spinal 
block was intra-operative hypotension that occurred 
in 11.9 per cent, and was not associated with massive 
bleeding or long duration of surgery. Six patients who 
developed intra-operative arrhythmia that needed treat­
ment were all bradycardia, 5 patients had not had 
bradycardia before, and one patient had 2nd degree 
AV block in his pre-operative EKG. 

The present study showed the follow-up of 
patients for only 1.5 months. In one long-term study 
(15) 79 per cent of the patients were still satisfied 
after 16 years, their post-operative incidence of ure­
thral stricture and bladder neck contracture were 1.5 
per cent and 2.4 per cent respectively. The authors 
propose that tertiary care hospitals should try to 
improve long-term complications follow up such as 
incontinence and impotence06). In this era of medi­
cal information technology, surgeons and anesthesio­
logists have to be able to advise patients with evi­
dence-based information. 

(Received for publication on June 10, 2002) 
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hflvlwuuuvriuu~hi(;]Mu.ri fl"l1J.JiuLau(;l~~ (iuv~:: 31.6), hfll1'11'l'll1~~tLaufl d'uv~:: 18.2). hflLtJ1l'l"l1U (iuv~:: 
1 • I l: .¥ ~ " ~- ~ !'!S U " " 15.6), u.~:; ~fluiJ(;lfl{;ln\JL"iil~~ (~iltJ~:: 7.1) "ltl~::~ufl"l1J.JJI'inL u spinal block (~ilv~:: 77.3), epidural block ("iiltJ~:: 

5.9), continuous epidural (filtJ~:: 11.2), u.~:; general anesthesia (iuv~:: 5.6) M~1!.1~1\Jilln1"iU."mn'li'iluYILn{;l;1'\J 
~::l'li1~e.i1lli'111 wun~J.Jmm~ TUR tu~tl•v 1 ~1!.1 (iiltJ~:: 4.7) il~tlltln~u.rim~J.JD\JLU\Je.J~'l1nm~e.i1lli'(;l tu1uvl 3 ,.,~~ 
e.i1lli'(;l ~1u1u 1 ~1!.1 Liiu~'l1nilm~oiufloS~m"~Ln(;]Ltiu~"~1na111fl1::q 

lfl\1 : wui1l'l~~m~e.i1i(;l TURP mm"iu.~::9')tUillW~illl'llil~~tllt1~;1'uilri1~ilutJN1~'l! u,,jil!:;!"ti~u.rim"iJ.J 1 ntJ 
u.~::Ln(;ln~,_,mm~ TUR 1 ~1tJ1U~1\Jl\J~UltJ 269 flU 

i.;' 

,.,1!11 LIPrn~!JJUil, L!lJ.Ifl1 i'n~tJUil, !l'foW'Uif i'Utluf. LLII::fiiCII:: 

"fiMJ.Il!ILM'Jm>IILL'Wl'lB "I 2545; 85: 1288-1295 

• mfli'llliNIJ!tjji'l'ltn, 

•• mfli'lll .. lltlflll'lfl{ fllli::U.W'I'ltl1'11AlllfA'1n'!lwtnu1t~, )ll'l1i'l'ltJ1~tJ,.,ilt~a, n1~L'I'l'W "! 10700 


