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Introduction
A quarter of the male population above 40 and 43%
of men between 60-69 years, have lower urinary
tract symptoms (LUTS) in the presence of a
reduced urinary flow rate due to benign prostatic
enlargement (BPE). Approximately 10-15% of the
male population will be considered for prostatic
surgery at some point in their lives. Men of 40 years
of age in the West appeared to have a 30-40%
chance of undergoing prostatectomy if they survived
up to 80. Transurethral resection of the prostate
(TURP) has survived as the gold standard of
prostate ablation. Rates of TURP reached a peak
in 1987 and have dropped substantially as a result
of better understanding of the relatively benign nature
of the natural history of BPH and introduction of
effective medical therapy (1-4).
Present day indications for surgery include (a)
complicated BPE (upper tract dilatation, renal
impairment, recurrent significant haematuria,
infection, bladder stones and recurrent acute
retention), (b) severe LUTS not responding to
pharmacotherapy, (c) chronic retention with detrusor
failure or chronic high pressure retention.
Over last 5-6 decades transurethral resection of
prostate (TURP) using electro cautery is regarded
as the gold standard in the surgical treatment of

bladder outlet obstruction (BOO) secondary to
BPE resulting in an immediate relief of symptoms
with acceptable morbidity and mortality. However,
TURP could occasionally be associated with
immediate and long term cardiovascular side effects
due to irrigant fluid absorption collectively known
as TURP syndrome and also complications such as
incontinence, impotence (5,6,7,8) and retrograde
ejaculation. Complication rate have been shown to
be associated with the size of the resected adenoma,
type and hydrostatic pressure of irrigant used and
the duration of resection.
Thermal ablation by other means of heating
(Microwave hyperthermia, transurethral needle
radiofrequency ablation (TUNA), high frequency
focused ultrasound (HIFU) and laser or cooling
(cryotherapy) have been tried with varying degrees
of success depending on patient selection, definition
of successful outcome, case load and the extent on
specialisation. Despite claims made by proponents
of these newer methods, none of these methods
have so far managed to gain universal acceptance
compared to the ‘gold standard’ – TURP and yet
to stand the test of time (9,10, 11,12).
Out of these, laser prostatectomy has managed to
gain a clear lead over the other methods and seem
to be slowly but steadily closing the gap to become
the new gold standard in affluent countries such as
United States. However, in the third world the huge
obstacle for laser seems to be the cost. Both initial
investment recurrent expenditure and maintenance
seem to be over powering its advantages over the
conventional TURF making laser minimally cost
effective in many aspects. Hence at this point in time
it is essential for all referring clinicians to have a
basic knowledge of the range of endoscopic
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techniques available for the treatment of prostatic
disease and to decide who will clearly benefit
from the new expensive treatment modalities such
as laser.
Effect of heat on tissues
When tissue is heated between 40 and 44°C
(defined as “hyperthermia”) minor tissue effects take
place at tissue temperatures particularly within
malignant tissues. As tissue is heated more by any
method irreversible cellular damage occurs (defined
as “thermotherapy”). If the temperature of target
tissue is raised by a few degrees above 45°C then
a cytotoxic effect will be achieved with a much
shorter exposure time. Coagulation necrosis occurs
with small and then larger vessel thrombosis leading
to later sloughing and/or reabsorbtion of necrotic
tissue. At temperature 60°C or higher, vaporisation
with acute disruption of tissue due to steam formation
occurs and at 100°C or higher temperature causes
tissue burning, carbonisation and some immediate
tissue removal and tissue disruption occurs due to
volatile gas formation. In electro resection,
temperatures in the range of 600-800°C could be
created with immediate tissue destruction at the
vicinity of the diathermy loop compared to newer
modalities which use much lower temperatures
(13,14,15).
Laser tissue effects

Earlier Neodymium – Yttrium Aluminum Garnet
(Nd:YAG) laser or small, compact diode lasers with
wavelengths causing similar tissue effects (805-980
nanometers) were used for coagulating BPE.
Necrotic tissue was discharged for few weeks and
prostatic oedema took several days to settle. Both
of these effects cause long term catheterisation and
much discomfort to the patient.
Newer lasers such as holmium (2140 nm) potassium
titanyl phosphate (KTP – “green light”) and thulium
lasers produce more avidly absorbed laser
wavelengths and have more obvious superficial
tissue vaporisation and disruptive effects. These
devices (or wavelengths) can be used either closer
to the tissue to create a high energy density for tissue
disrupting and “vaporising” effect or held further
away to achieve a primarily coagulating effect as
desired.
In all these methods effective prostatic tissue
destruction is demonstrated in the largely glandular
canine model. However, the human gland is far more
resistant to heating by any method. Differing
epithelial: stromal ratios could explain this
differences in response. prostatic needle biopsies
and transrectal ultrasound (TRUS) images from
human “laser failures” showed higher amount of
stromal elements than glandular component
compared to “successes”. Also more homogeneous
transition zone indicating more glandular element
was demonstrated in successes on TRUS raising
the possibility of selecting patients for any heat based
treatment by TRUS or biopsy.

Laser tissue ablation is not new to the surgical field.
However, application to urology especially to
transurethral prostatectomy was introduced in the
early 1990s.

Methods of laser vaporisation

When laser light strikes tissue energy is deposited
and tissue is heated. The amount and rate of energy
delivery and the degree to which a particular laser
wavelength is reflected, absorbed, scattered or
transmitted through the target tissue will determine
the nature of the thermal process. The power density
determines the rate of energy and therefore heat
deposition onto the target tissue surface.

This is the most basic and common method of laser
surgery to the prostate. The Nd:YAG laser was first
widely used in this way during open surgery and
then applied to endoscopic surgery. Initially the
intention was to achieve coagulation of the target
tissue, usually the prostatic lateral lobes. When more
powerful Nd:YAG laser generators or more
obviously vaporising wavelengths became available
using argon, KTP and most recently holmium:YAG
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and thulium, the techniques of localised vaporisation
or cutting of the prostate or bladder neck tissue
were put into wider usage. The simple transurethral
endoscopic “bare” fibre is by far the cheapest laser
option since no specialised equipment is used but
may result in more urethral injury due to the extra
manipulation needed to reach all the adenoma.
The holmium:YAG laser fired through a fine fibre
close to the tissue surface can cut tissue by
vaporisation and can achieve coagulation when held
at a distance (or by using a beam deflecting device)
thus reducing the power density at the point of beam
impact. Development has been rapid: initially the
holmium was used simply as a vaporising addition
to Nd:YAG laser coagulation but this method was
rapidly replaced by purely holmium vaporisation of
the prostate or cutting of the bladder neck. It would
be interesting to know the endoscopic and certainly
the ultrasonic appearances of these glands after
holmium and KTP resection as it is still not clear
where all the adenomatous tissue is ablated, since
only a relatively small proportion is resected and it
is assumed that a similar amount is “vapourised”.
Recently a technique of endoscopic incision and
mobilisation of the prostatic lobes in a manner similar
to open prostatectomy (laser enucleation) which is
familiar to most urologists is becoming popular.
Using holmium or thulium laser prostatic lobes are
dislocated from the capsule. Removing the relatively
large avascular pieces and lobes is done by a tissue
“morcellator” or standard resection which extend
the operating time. The early results are very
comparable to TURP and open prostatectomy.
especially when compared to the more complete
removal of adenoma, early catheter removal and
minimal post-operative dysuria (16,17).
2) Contact laser method: transurethral
endoscopic fibre with a specialised “contact
tip” (CT)
The less common direct application of laser heated
probes (usually synthetic sapphire contact tips (CTs)
is intended to remove enough tissue immediately to
allow unobstructed post-operative voiding. The

quality of data on CT methods has been
strengthened by the Oxford laser prostate trial, a
double blind RCT of contact tip methods versus
TURP which is a good example of a study designed
with appropriate statistical powers. There were no
statistically significant differences between the 2
arms in terms of American Urological Association
symptom score (AUA-7SS) response or flow rates
at 3 or at 12 months follow up.
3) The interstitial application of laser energy
using a “bare” or modified fibre
In this newer application method, inserting a small,
relatively atraumatic fibre into the prostatic tissue
either transurethrally, transrectally or percutaneously
under ultra sound guidance and heating it up directly
(interstitial laser coagulation or ILC) causes high
temperatures and localised coagulative necrosis
whilst preserving the prostatic urethral lumen. It is
hoped, but not yet proven, to reduce post-operative
dysuria following treatment. Since there is no
generally agreed system for quantifying post-laser
symptoms it is difficult to compare one method with
another in any meaningful way.

Non thermal laser methods
Photodynamic therapy (PDT)
PDT involves the use of pure light wavelengths to
activate previously administered photosensitising
agents to cause cell injury by a non-thermal
mechanism. Currently PDT has been more explored
as a therapy for prostate cancer rather than for
BPE. Experiments have been stimulated by the
“transparency” of the prostate to certain wave
lengths (20). Red light (630 nm) penetrates prostate
deeply. PDT has several potential advantages over
endoscopic or interstitial laser thermal coagulation.
Tissues necrosed by PDT heal with more
regeneration and less scarring than after thermal
damage canine prostate experiments have suggested
a role for newer photosensitisers such as the
chlorins (22) and disulfonated aluminum
phthalocyanine (A1S2Pc) and 5-aminolevulinic acid
(ALA)-induced protoporphyrin.
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Outcome of laser ablation of prostate
Endoscopic laser prostatectomy by these different
methods appear safe. Although claimed to be safe
in large prostates (>100gms), it is usually quicker if
one avoids big prostates (>60gms). Rapid charring
of the adenoma surface should be avoided as it
leads to high surface temperatures and effects but
less deep penetration of light. Amount of tissue
evaporated in these large glands are not documented
clearly in most studies and long term results are
awaited (26,27).
Whether size of the prostate is an important
consideration is unclear. It was reported that video
laser assisted prostatectomy (VLAP) and TURP
led to similar symptomatic responses but that VLAP
only lowered the “obstructive grade” (measured by
pressure flow studies) in those men with prostate
size below 50 mls whereas TURP was effective for
all prostate sizes. Some reported that size did not
impact on the success of the vaporising method
(TUVP) in their experience (28). Similarly, men
presenting with acute urinary retention seem to do
equally well as purely symptomatic men following
VLAP or TURP (27,28).

in general urological practice in South Asia for
instance (22,23,24).
Variability in methods and results is to be expected
since we still do not know the answers to many
basic questions such as how much tissue to be
removed to guarantee a good, long term result. It is
probably less than what is thought earlier but yet to
be proven by long term – at least 10 year-follow
up studies. Laser techniques have shown to
overcome obstruction by pressure flow studies
despite relatively modest tissue left compared to a
TURP.
Health economics in laser

A period of obstruction and “irritability” is common,
especially after coagulating laser. Laser methods are
reported to be almost equivalent to TURP in terms
of symptom response. However, increase in flow
rates (Urodynamic improvement) which should be
at least 50% compared to nearly 100% following a
TURP were not achieved in early studies. In most
studies flow rate results were expressed as means
and averages which could be misleading. It is
suggested that studies should report the proportion
of subjects achieving 50% or greater improvement
in flow rates and /or symptoms. Improvement in post
void residual urine also carries the same reporting
problem in many studies (18,19, 20,21,25).

While as a procedure laser prostic surgery is nearly
4-5 times more expensive than a conventional TURP
it becomes even more expensive for larger glands if
and when more than one disposable fibre has to be
used (eg. KTP “green light” laser). This is in addition
to the high initial cost for non installation of
consumables. A prospective, double blind, laser
RCT comparing the safety, efficacy and cost, found
VLAP is no more expensive than TURP, when the
initial cost is ignored in their institution. The Oxford
laser RCT found TURP to be more cost effective
than contact tip laser methods, mainly due to the
cost of consumables. But if fibres are carefully used
more than once (18,19,29) and if competition
among fibre producers intensified then this cost
could fall substantially. Most of the holmium and
thulium laser machines fibres are reusable. While
some lasers (KTP laser) are exclusively used for
prostate, others (holmium and thulium) could be
used for stone disintegration making them more
cost effective. Thus if the laser is specific for prostate
(eg. KTP “green light”) and could not be used for
other urological procedures such as stone
disintegration (eg. holmium and thulium), a further
loss of cost effectiveness takes place (29,30-33).

Early reports on laser resection tend to come from
enthusiasts and are usually encouraging. Whether
this remains true when performed in more routine
and widespread urological practice is not yet
known. These techniques are more popular in some
countries than others and were minimally taken up

Consequently there has been growing interest in
modification of resection method and instruments
to reduce these complications. Modified thermoelectric methods utilising much higher energy
levels (electro, vaporization – VapotrodeTM), trans
urethral resection with bipolar diathermy in saline
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(TURISTM) to avoid hypontraemia, and staged
resection has the advantage of familiarity and
availability of same instruments used for TURP with
lower incident of complications. Most of these
methods are more cost effective in the third world
as there is cost saving at all stages of their application.
Conclusion
Laser procedures has a shorter learning curve,
cause little bleeding, less taxing for the patient, and
can be even day case procedures – which are
considerable advantages. An instant channel is
created, with less bleeding without absorption of
fluid it can be used on ill patients, including those
anticoagulated with heparin, warfarin, nonsteroidal
anti-inflammatory drugs and aspirin and no postoperative irrigation is required. However, despite
some excellent reports, laser prostatectomy
methods in general use, do not yet seem as
predictably effective in increasing flow rates as
TURP though the symptomatic improvement is
nearly as good. Amount of tissue ablation varies
from study to study and the long term result of partial
ablation of prostatic adenoma is not known. It is
also important to pay attention to the new more
cost effective modifications of standard TURP which
are posing a challenge to laser techniques such as
new vaporising roller (VaportrodeTM) or thick, flat
loop and bipolar resection in saline. The challenge
of the laser methods has led to a reappraisal of
endoscopic prostatic resection to find the most cost
effective and “patient friendly” methods avoiding
inherent TURP complications.
At present even in the developed West only
holmium laser enucleation of prostate (HoLEP) trans
urethral, microwave hyperthermia (TUMT) and
radio-frequency needle ablation (TUNA) are
unequivo-cally recommended for use. Other
methods such as phtoselective vaporization (PVP
– green light) bipolar resection in saline, high
frequency ultrasound (HIFU),water induced
thermotherapy (WIT), botulinum toxin and ethanol
injection are considered as investigational
techniques. It is advisable for developing countries
to wait for the long term results before embracing
this expensive newer methods as the equipment and
technology for these are rapidly evolving (34).

Introduction of various laser methods has been rapid
but it is important to remember that there are still
few properly powered randomised controlled trials
(RCTs) from which informed judgments can be
made in this evolving subject. Early data on shortterm mortality, morbidity, complication rates and
outcome are available. However, further details of
cost effectiveness, long term outcome and patient
preference are awaited (34). The explosion of laser
treatment options should not be regarded as a threat
but as a development that reinforces the primary
role of the urologist as the only healthcare
professional equipped to guide the symptomatic or
obstructed man to the best treatment option for him
to undergo. In the third world the pros and cons
should be studied well before subjecting a patient
to a newer procedure or advising a healthcare
institution to purchase these rather expensive
equipment with a substantial recurrent expenditure.
Long term outcome for laser resections are
awaited to be compared with, over 50 years
experience of TURP. It must also prove to
produce better results over the other emerging
more economical, minimally invasive methods.
Only when we have these data it deserves wider
use especially in the third world, with a defined
role as the universal gold standard in prostate
surgery.
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