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HIGH POWER 980 NM DIODE LASER : PRELIMINARY RESULTS IN THE
TREATMENT OF BENIGN PROSTATIC HYPERPLASIA.
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Summary.- OBJECTIVES: A clinical evaluation of the
use of a 980 nm diode laser in the treatment of bladder
outlet obstruction secondary to benign prostatic hyper-
plasia (BPH), focused on perioperatory morbidity and
results in a shorterm follow-up.

METHODS: Fifteen patients were included in the studl.
All of them were evaluated by IPSS and Quality of Life
(Qol) questionnaires, digital rectal examination, PSA, ul-
frasound scan and uroflowmetry. Prostate vaporization
was performed with a laser of diode at 980 nm (Infer-
medic; Barcelona, Spain) using a 600 microns side-fire

fiber. In the follow-up any event was recorded, as well
as the IPSS and Qol scores and Qmax.
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RESULTS: Mean age of the patients was 66.7 years(45-
75). The range of prostate volume was 2076 cc (me-
dian 41.3 cc). Mean delivered energy was 161,012
kI (78,3-243). No patient showed either a significant
hematic loss or fluid absorption syndrome. A 22F ure-
thral three-way catheter was inserted and removed bet
ween 12-40 hours in the postoperatory period. Affer a
mean follow-up of 5,5 months (2-9) the average IPSS
and QOL questionnaires scores changed, respectively,
from 22,4 (19-26) and from 3 (2 -4) to an average of
6,8 (1 -13)(p<0,01)and 1,4 (0 - 3), respectively, at
the end of follow-up [p <0,01). Qmax increased from
6,4 ml/s (5-11,9) baseline to 19,7 ml/s (13,924 [p
<0,01). No patient showed urinary incontinence. Re-
freatment was not nee-ded though three patients needed
a shorHime catheterization (24 hours) after developing
acute urinary refention in the first 48h hours.

CONCILUSIONS: Our preliminary results suggest that
prostate vaporization using 980 nm diode laser with
output power up fo 120 W, is effective and associated
fo minimal morbidity.

Keywords: Diode laser. 980 nm. Benign prostatic
hyperplasia.

Resumen.- OBJETIVO: Evaluar clinicamente la utiliza-
cién de un laser de diodo de 980 nm en el fratamiento
de la uropatia obstructiva infravesical secundaria a hi-
perplasia benigna de préstata (HBP), poniendo énfasis
en la morbilidad perioperatoria y los resultados en un
seguimiento a corfo plazo.

METODOS: Quince pacientes fueron incluidos en el
estudio. Todos fueron evaluados mediante los cuestiona-
rios IPSS y de calidad de vida (CV), tacto rectal, PSA,

ecogrdfia y flujometria. Se procedié a la vaporizacion
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prostdtica con un laser de diodo de 980 nm (120 W,
Intermedic; Barcelona, Espaiial utilizando una fibra de
disparo lateral de 600 micras. En el seguimiento se re-
cogié cualquier incidencia, asi como la puntuacién en
los cuestionarios IPSS y CV asi como en el pico de flujo
maximo.

RESULTADOS: la edad media de los pacientes fue de
66,7 afios [45-75). El rango del volumen prostdtico fue
2076 cc [media 41,3 cc). la media de energia utili-
zada fue de 161,012 k| (78,3-243). Ningin paciente
presentd una pérdida hemdtica significativa ni sindrome
de absorcién liquida. En todos los casos se colocd un
catéter uretral 22F que se retiré entre las 12-40 horas
postoperatorias. Tras un seguimiento medio de 5,5 me-
ses (2-9), la puntuacion media en el cuestionario IPSS 'y
en el de CV variaron, respectivamente, de una media
de 22,4 (19-26]) y de 3 (2-4) previa a la infervencion,
hasta una media de 6,8 (1-13) [p<0,01) en el cues-
tionario IPSS y de 1,4 (0-3) en el de CV al final del
seguimiento (p<0,01). De igual modo, el flujio méximo
se incrementd de 6,4 ml/s (5-11,9) en el preoperatorio
a 19,7 ml/s (13,9-24) en el postoperatorio (p<0,01).
Ningin paciente presenta incontinencia. No se ha re-
querido la repeticién del procedimiento, si bien fres pa-
cientes precisaron un sondaje fransitorio en las primeras
48h (dos de los pacientes eran portadores de sonda
vesical antes del tratamiento).

CONCILUSIONES: Nuestros resultados  preliminares
sugieren que la vaporizacién prostatica con laser de
diodo de 980 nm utilizando potencias de hasta 120
W es efectiva y asociada a escasa morbilidad.

Palabras clave: [aser diodo. 980 nm. Hiperplasia
benigna de préstata.

INTRODUCTION

The transurethral resection of the prostate
(TURP) is considered to be the gold standard of care
in the treatment of the benign prostatic hyperplasia
(BPH) (1). The use of different lasers has been pro-
posed in an attempt to diminish the morbidity of the
TURP. Nd: YAG (Neodymium:yttrium-aluminum-gar-
nett) laser was introduced in 1992 as a treatment for
bladder outlet obstruction (BOO) secondary to benign
prostatic hyperplasia (BPH). The side effects of this
therapy included long—term irritative symptoms, long
catheterization time, a high rate of reintervention and
lower clinical results than those obtained by means
of TURP (2). KTP laser provides a significant improve-
ment in symptomatic and urodynamic outcomes and
a low postoperatory morbidity, but it is a time —con-
suming procedure and its high cost associated has
limited its widespread use (3,4).

A study has been published recently addres-
sing the usefulness of diode laser for the treatment
of the BPH. Wavelengths of 1470 nm (5) and 980
nm () have been tried, respectively, though the latter
offers, simultaneously, an excellent absorption both
for water and for hemoglobin, which allows obtai-
ning a great capacity of vaporization in a haemos-
tatic environment (Figure 1). Nevertheless, to date no
clinical study regarding prostate vaporization with
980 nm wavelength is available.

The aim of this study is to clinically evaluate
the usefulness of the high power 980 nm diode laser
in the treatment of the BPH.

MATERIAL AND METHODS

Between November 2007 and June 2008, we
treated fifteen patients diagnosed of BOO secondary
to BPH. In all cases pharmacological treatment had
been tried, with minimal or null response. Patients were
evaluated by means of anamnesis (the symptoms being
evaluated through the International Prostate Symptom
Scores —IPSS- and a quality of life -Qol- score), phy-
sical examination including digital rectal examination
(DRE), PSA, abdominal ultrasound scan (transrectal
was performed just in case of disagreement between
DRE and the abdominal ultrasound scan) and uroflo-
wmetry (peak maximum flox-Qmax). Inclusion criteria
were moderate to severe urinary symptoms, as deter-
mined by IPSS (score=8) and Q max of less than 15
ml/s with or without postvoided residual volume (PVR).
Exclusion criteria were urethral stricture, previous pros-
fatic surgery, prostate cancer and obvious manifested
neurogenic bladder dysfunction.

Prostate vaporization was carried out by a
diode laser at 980 nm (Multidiode Surgical, Interme-
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TABLE . DIFFERENT LASER TYPES.

Diode laser

KTP

Wavelength 980 nm

Wavelength 532 nm

same wavelength

Highest absortion in water and haemoglobin from the

Selectively absorbed in haemoglobin

non-contact vaporization and coagulation

Selective light vaporization (SLV)-combines perfectly

Non-contact vaporisation of soft and vascular
tissue

allow efficent removal in all tissue types

Ability to work in continuous and pulsed mode to

Operation in continuous mode to remove the
prostate layer by layer

than for the KTP or Ho: YAG lasers

Optical penetration depth of the 980 nm is higher

High absortion in haemoglobin limits the
penetration of the KTP.Remaining heat induces
a coagulation zone of only 1-2 mm thickness

dic, Barcelona, Spain) delivering 120 W of maximum
output power with a 600 nm side-fire fiber endowed
with a spot of 1 mm of diameter. In all cases saline
solution was used as irrigation through a 23F cystos-
cope.

The procedure started at the bladder neck;
the laser beam was moved towards the apical region,
vaporizing the tissue when passing, using the contact
technique as well as the non-contact technique depen-
ding on the characteristics of the tissue and deteriora-
tion of the fiber. The maneuver was repeated on both
lobes in a TUR manner from 6 to 12 o’clock position,
obtaining a TURP-like cavity. In all cases a 22F three-
way catheter was placed in spite of obtaining clear
urine or minimal haematuria. Once we verified that
the patient voided spontaneously, he was discharged
from the hospital.

The procedure was carried out in all cases
under spinal anesthesia. The antibiotic prophylaxis
consisted of only one dose of 100 mg of tobramicina
IV. Any antiplatelet medication was discontinued 5
days before the procedure; heparin of low molecular
weight was required in two patients with associated

comorbidity.

During the follow-up, any clinical event and
adverse effects was collected, as well as accomplish-
ment of IPSS and Qol questionnaires, Qmax and
PVR. The Mann-Whitney U test was used to determine
the statistical significance.

RESULTS

Mean age of the patients was 66,7 years old
(45-75). Prostate volume ranged from 25 to 76 ml
with a mean volume of 42 cc. All patients had a mo-
derate to-severe prostatism (the mean baseline score
in the IPSS questionnaire was 22, 4 (19-26) and in
the QOL was 3 (2-4), respectively. The mean Qmax
was 6, 4 ml/s (5-11,9).

The output power changed from 80 W in
continuous way at the beginning of the procedure in
order to avoid the premature damage of the fiber,
up to 120 W during the rest of the surgery. The fiber
behaves in a similar way at a distance of 1 mm or in
contact with the tissue, though in the latter circumstan-
ce its damage increases.

At the beginning of the series, a complemen-
tary resection of a small lobe by means of electro-
cautery was done in two cases, though after having
profusely applied the laser on it, leaving a practically
bloodless operative field.

Complementary resection of a small lobe by
electrocautery was performed in two cases at the be-
ginning of the series, although we profusely applied
the laser on it, leaving therefore a practically bloo-
dless operative field. In another case the photocoagu-
lation of a superficial bladder tumor was carried out
simultaneously (stage PaG1 UICC in the biopsy pre-
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viously taken during preoperatory endoscopy) using

a power of 20W.

Even having obtained clear urine at the end
of the procedure, a prophylactic bladder irrigation
was scheduled for 4-5h, proceeding in all cases to
take the foley out in less than 24 hours except in a
case because of the gland size, though this decision
was taken again at the beginning of the series.

No transfusion was needed and there was no
case of fluid absorption syndrome. In é of 14 cases
(42, 8 %) the patients referred moderated dysuria,
which only needed symptomatic treatment on demand
and disappeared in all cases within the 2 following
weeks.

A minimal transient haematuria was seen in
8 cases (57, 2 %), but it solved spontaneously in
the following 4-5 days. One case with significant
hematuria was observed ten days later after the
procedure; the patient needed anticoagulation treat-
ment with low mollecular weight heparine because
of cardiological pathology, requiring the placement
of standard foley catheter, being removed in the offi-
ce 24 hours later.

In two cases an episode of acute urinary
retention occurred 72 hours after the procedure; 12
hours later the foley was taken out without any inci-
dent.

Most patients reported to void a small quan-
tity of sloughed tissue during the first 5-7 days posto-
perative without clinical significance. No episodes
of urinary infection nor urethral stenosis have been
recorded.

The mean follow-up was 5, 5 months (2-
9). The mean Q max was 19,7 ml/s (13,9-24) (p
<0,01), whereas the mean score of IPPS and QOL
questionnaires were 6,8 (1-13) (p <0,01) and 1,4
(0-3) (p <0,01), respectively.

DISCUSSION

Though the TUR of prostate is considered to
be the golden standard of care in the treatment of
BPH (1), its perioperatory morbidity (hemorrhage,
urethral stenosis, reabsorption syndrome, and cathe-
terization times) has encouraged the search of alter-
natives which can reduce it and offer at least similar
clinical results. For the last few years, different types
of laser and different wavelengths have been propo-
sed as candidates to be considered real alternative to

the TUR.

Nd: YAG laser

(1064 nm wavelength) has a low coefficient
of absorption in the tissue and achieves a deep tis-
sue penetration; it produces a necrosis by deferred
coagulation, without appreciating immediate ablative
effects (2). It has ben given up in the treatment of the
BPH due fo Its morbidity and low efficiency.

Holmium: YAG laser

(2140 nm wavelength) has a high absorp-
tion in prostatic tissue, which carries a high density
of energy and a minimal depth penetration, allowing
the vaporization of the tissue. It has been used in the
treatment of the BPH either by vaporizing the tissue
(Holap) or by performing an split of the adenoma
and carry out the enucleation of the gland (Holep)
(7,8). The first procedure needs a lot of time to be ca-
rried out and for the second one is necessary a long
learning curve, facts that have limited the widespread
of both techniques.

The KTP laser

(532 nm wavelength) allows a good hemos-
tasy due to the high affinity for the hemoglobin as
well as the prostate vaporization; on the contrary, the
water absorption is minimal and this circumstance
causes the procedure to be also slow (Table I). Never-
theless, given that the technique needs a minor lear-
ning curve, its low morbidity and the published good
medium-term results, have spred its use (3,4,9-15).
On the contrary, the costs and the long time needed
to vaporize a suitable quantity of tissue, the reason
why some authors consider it only for glands of small
size, have restricted its application.

Seitz et al. (5) have reported the preliminary
data of a study based on the utilization of a diode
laser of 1470 nm at 50 W of power, obtaining some
promising results in patients with BPH. However, the
combination of a good absorption both for water and
for hemoglobin make the laser of diode at 980 nm a
more attractive option in the treatment of the BPH by
means of vaporization of the prostate tissue (Table ).

Guazzoni et al. (16) published in 1996 the
use of the diode laser at 980 nm in the treatment of
the BPH (VLAP modality), though only a decade later
new contributions with this energy source have been
collected. In an ex vivo study, the diode laser of 980
nm used at 120 W of power showed a capacity of

ablation clearly superior (almost double) to the one
obtained with the laser KTP of 80 W (17).

Unlike other lasers, the speed of vaporiza-
tion with the diode laser at 980 nm does not seem to
depend on whether the tissue is mucosa or fibromus-
cular stroma. Regarding its hemostatic properties, it
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is considered to be equivalent to KTP. Using 120 W
of output power, the depth of the coagulation was
similar to that obtained by monopolar RTU (6). A re-
cent contribution comparing the results after 6 months
between a group treated with KTP laser 120 W and
another one with diode laser of 200 W, can barely
find differences between both therapies, though the
group treated with diode shows a slightly more inten-
se dysuria than the group treated with KTP (18).

Prostate vaporization with diode laser basi-
cally shares the same principles stated for laser KTP
(15, 19). The cystoscope fiber and the stages of the
procedure are identical, and a sidefire fiber is also
used in a similar fashion.

It should only be pointed out that when a mi-
nor performance of the fiber is noticed, it is possible
to use it in the contact way fo get an improvement
of the vaporization, though this way of proceeding
may increase the damage of the fiber. Even if it seems
that the speed of vaporization and the depth of the
zone of coagulation is similar in the pulsed mode and
in the continuous mode of the 980 nm diode laser,
the bleeding is practically absent in both modalities,
though in the continuous mode seems to be even lo-
wer.

The median lobe generally slows down the
process of vaporization and accelerates the deterio-
ration of the fiber; half incision of the lobe and to pro-
ceed later to the vaporization on both sides seems the
most reasonable way of handling this circumstance.
The most reasonable way of handling this circumstan-
ce could be to perform half incision of the lobe in the
first place, and vaporization on both sides later on.

To date, no clinical studies with 980 nm lo-
ser were available. The results that we have obtained
are satisfactory both the symptomatic improvement
-lIEF and Qol scores- and the urodynamic parame-
ters (Qmx), while reporting a low intra-perioperatory
morbidity. The diodes that produce the light emission
are smaller, more efficient and possibly cheaper than
other types of laser (20). In addition, the easy mana-
ging and installation of the device (its weight is lower
than 30 Kg, includes refrigeration in the same module
and only needs an ordinary electrical socket) make it
attractive to the urological community.

Nevertheless, long term studies need to be
carried out to confirm the favorable shortterm results
reported in this study.
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