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Abstract 
Objective : To report the results and 3 year-follow-up of treatment of benign prostatic 

hyperplasia (BPH) using interstitial laser coagulation. 
Material and Method : Thirty men with BPH underwent treatment with interstitial laser 

coagulation between December 1996 and April 1997. Their average age was 68 years old. All of 
them were assessed prior to the treatment and post treatment for symptoms score, uroflowmetry 
and postvoid residual urine. Any complication and consequence were evaluated at each follow-up 
visit. 

Results : Up to 36 months follow-up, all parameters showed marked improvement. The 
symptom score decreased from 20 to 5. Peak flow rate increased from 4 ml/sec to 17 ml/sec. Resi­
dual urine decreased from 115 ml to 8 mi. No major complication was detected. Urethral catheter 
or intermittent catheterization were used for the mean of 9 .l days. All of the patients who were 
potent prior to the treatment remained potent and 75 per cent still had prograde ejaculation. No 
re-treatment was needed in the 3 year-follow-up. 

Conclusion : On the basis of these results, we propose that interstitial laser coagulation 
appears to be a minimally invasive treatment for BPH, with substantial improvement of both 
objective and subjective parameters. 
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Transurethral resection of the prostate 
(TURP) is still the standard treatment of benign 
prostatic hyperplasia (BPH). Although TURP is 
effective and relatively safe, there are several dis­
advantages. It requires hospitalization and anesthe­
sia. Although the mortality rate is low, the morbi­
dity is considerable e.g. bleeding, infection, incon­
tinence and TUR syndrome(!). Late complications 
are urethral stricture, erectile dysfunction as well as 
retrograde ejaculation(2). This has led to a search 
for a less morbid but equally effective treatment. 
Recently, several minimally invasive treatments for 
patients with BPH have been introduced. The 
application of heat has been believed to be bene­
ficial since the earliest day of medicine(3). Many 
ingenious methods of heating the prostate have been 
described since the mid-19th century(4). Only 
limited success was obtained because of the super­
ficial nature of prostatic heating obtained by con­
duction from the urethral or rectal surface. Inter­
stitial laser coagulation (ILC) is one of the options, 
heating prostatic tissue with low energy laser was 
introduced for the treatment of BPH in 1992 and 
showed good results with low morbidity(5). This 
technique was used in Thailand in 1996 at the Divi­
sion of Urology, Department of Surgery, Rama­
thibodi Hospital. This study is the first experience 
of IL C in Thailand. 

MATERIAL AND METHOD 
From December 1996 to April 1997, thirty 

patients with benign prostatic hyperplasia (BPH) 
who were indicated for TURP were treated by the 
interstitial laser coagulation (ILC) technique. Their 
average age was 68 years old with a range of 50-
80 years and their AUA symptom scores ranged 
from 15-25 (mean 20). The average peak flow rate 
(Q max) was 4 ml/second (range 2-9 mVsec.). The 
average residual urine was 115 ml (range 80-200 
ml). The average prostatic specific antigen (PSA) 
was 2.5 ng/ml (range 0.1-4.00 ng/ml) and prostatic 
volume from transrectal ultrasonography (TRUS) 
ranged from 9.8-56.5 rnl (mean 31.2 ml). All of the 
patients who had abnormal PSA, abnormal TRUS 
findings and neurological abnormalities were ex­
cluded from this study. 

All of the patients were treated with inter­
stitial laser coagulation (ILC). Diode laser 830 nm 
(Fig. 1) was used via the standard cystoscope with 
6F working channel. The diffuser tip was inserted 
into the prostatic tissue under direct visual guidance 

up to its dept marker. (Fig. 2) In general, the sites 
of fiber placement were chosen to coagulate the 
bulk of the prostatic tissue. Thus, the total number 
of fiber placements varied depending on the size 
and configuration of the prostate. Heating of the pro­
static tissue was done at 85 Celsius and 3 minutes 
of each fiber placement. Due to earlier experience, 
all of the patients were done under spinal anesthe­
sia. Urethral catheter was used as post-operative 
urinary drainage and removed on the 3rd post-opera­
tive day. In the case of inablility to void, clean 
intermittent catheterization or urethral catheteriza­
tion for another 2 weeks were used. The follow-up 
parameters were AUA symptom score, Q max and 
residual urine at 1 month, 3 months, 6 months, 12 

Fig. 1. Shows interstitial laser coagulation gene­
rator machine. 

Fig. 2. Shows fiberoptic applicator used for the 
procedure. 



1128 W. KOCHAKARN et al. 

Table 1. Results of the treatment. 

Pre -treatment 1 month 3 months 

Symptom score 20 17 10 
Qmax 4 ml/sec 9 ml/sec 19 ml/sec 
Residual urine 115 ml 42ml 22ml 

Fig. 3. Diagram shows coagulation effect during 
the procedure. 

months, 24 months and 36 months. The statistical 
analysis was performed by means of an SPSS soft­
ware program and a p value =0.005 was used as 
significance level. 

RESULTS 
The mean operative time was 25 minutes 

(range 15-45). Urethral catheter or intermittent 
catheterization was used for the mean of 9.1 days 
(range 3-21). No major complication was detected 
except minimal hematuria for less than 24 hours. 

Post-operatively, all measures of micturi­
tion improved substantially from pretreatment. (all 
p value = 0.005) (Table 1) Most patients expe­
rienced transient irritative symptoms. One patient 
had post-operative urinary tract infection which was 
cured after one week of antibiotics. Up to 3 years, 
no retreatment was required in this study. No patient 
reported sexual function complications during recu­
peration from the procedure. Twenty patients who 
were potent prior to the procedure remained potent 
at 3 years or at last available follow-up and 15 of 
20 (75%) still had ante grade ejaculation. Patients 
suffering retrograde or no ejaculation were, on 
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6 months 12 months 24 months 36 months 

5 6 5 5 
17 mllsec 18 mllsec 18 ml/sec 17 ml/sec 

10ml 12 ml 10ml 8ml 

Fig. 4. Diagram shows immediate after treatment. 
Complete obstruction at prostatic urethra 
due to tissue edema is noted. 

average, older than patients who maintained ante­
grade ejaculation (70 vs 63). 

DISCUSSION 
During the recent past, several minimally 

invasive treatment modalities were introduced for 
BPH. The main reason for the development of these 
new techniques has been to reduce the morbidity of 
TURP(1,2). Some of the minimally invasive treat­
ments were designed to treat high-risk patients(6). 
Laser- induced interstitial thermotherapy or inter­
stitial laser coagulation (ILC) is a new concept of 
minimally invasive treatment of BPH. It is per­
formed by inserting specially designed fiberoptic 
applicators into the prostatic tissue(?). (Fig. 3) Co­
agulating a large volume of tissue is obtained after 
heating via fiberoptic applicators. (Fig. 4) Unlike 
other modalities that heat from the urethra, such as 
side-firing laser, ILC does. not require destruction 
of the urethral epithelium(8). Healing occurs usually 
without sloughing of heat tissue because the uro­
thelium remains intact. The necrotic coagulation 
zones degenerate by fibrosis and predominantly 
atrophy, leaving only minor scar tissue and a soft 
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Fig. 5. Diagram shows after coagulative necrosis. 
No obstruction at prostatic urethra is noted. 

shrunken prostate gland. This process is completed 
within 8-12 weeks. The clinical result is a marked 
decrease in obstruction(?). (Fig. 5) 

Several wavelengths were examined, 
demonstrating that 800-1,100 nm wavelengths 
offered relative penetration and can be delivered by 
optical fibers(9) . The best available laser to produce 
this wavelength is a diode laser. Diode lasers are 
relatively inexpensive, low in operating cost and 
require only the power from a standard wall socket 

(7). In a more recent series, heating at 85 Celsius 
for 3 minutes at each site of puncture is enough for 
prostatic tissue coagulation without damaging the 
urethra and sphincter(6,7). Regarding the result of 
treatment, Munschter reported significant improve­
ment of 239 cases. His series showed reduction 
of AUA symptom score from 25.4 to 8.1 within 3 
months, 6.9 in 6 months and 6.1 at one year. It 
also showed the reduction of residual urine from 
151 ml to 32 ml within 3 months and 19 ml in one 
year. The results are comparable with TURP. The 
complication rates found in his study are gratifying 
in contrast to the complication rates often asso­
ciated with TURP(6,7). Minimal hematuria is the 
only complication in all reported series(5). Four to 
six per cent of post-operative retrograde ejacula­
tion and 2.7 per cent incidence of re-operation were 
reported(9). The catheter time of ILC was longer 
than TURP but was in the same range as in the dif­
ferent laser procedures(?). This study also showed 
the same good _ilinical results with minimal com­
plications as previous Studies. 

SUMMARY 
Our initial results provide substantial evi­

dence that interstitial laser coagulation can improve 
both subjective and objective parameters of BPH. 
All measured outcomes improved significantly from 
pretreatment to 3 years follow-up. 

(Received for publication on August 9, 2000) 
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