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Editorial Review

Lasers in rhinology
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The medical use of lasers (light ampli�cation by
stimulated emission of radiation) has caught the
imagination of both the public and doctors but it is
important to remember that just because a proce-
dure can be done with a laser it does not mean that it
should be done. Many patients attend with the
mistaken belief that if a laser is used their problem
will be cured. However, as many nasal symptoms are
the manifestation of an ongoing process (for
example allergic rhinitis), they can only be palliated
temporarily and it is therefore important not to
reinforce or raise the expectations of cure.

The range of wavelengths gives rise to different
properties which are suited to different types of
procedure. For example, whilst the CO2 laser is
relatively inexpensive and the ultrapulse is useful for
laser resurfacing of the aging skin1 and for treating
rhinophyma,2 it has a poor coagulative effect, cannot
be transmitted through a �exible �bre and is
cumbersome for intranasal use. Most other lasers
can be used through a �exible �bre-optic cable and
handpieces that include a suction channel for
aspirating fumes are increasingly available. An
instrument that incorporates a suction channel and
an end which can be directed through a 45 degree
angle using the handle without removing the device
has recently been developed.3 It is best to choose a
delivery device with a small diameter as this will
allow better access and visibility.

It is important to appreciate that at optimum
power density the laser energy vaporizes or ablates
tissue, but if it is used at suboptimal levels, at an
oblique angle, or when the beam is not focused or
used at low energy levels, then suboptimal ablation
can occur. Under these circumstances burnt tissue
can accumulate and with continued use in the same
area there is a risk of thermal injury as heat is then
dissipated through the charcoal. Charcoal cannot be
ablated by laser but it can easily be removed by
gentle curettage and then laser ablation can be
continued as normal on the underlying tissue.

Suboptimal ablation can be used to the surgeon’s
advantage to produce haemostasis when necessary
by simply defocusing the beam.

Safety is crucial and patients’ eyes should be
covered with damp swabs and the laser should be
attended by someone whose sole task is to place the
laser on standby whenever it is removed from the
nose or at the request of the surgeon to ‘standby’.

Recent improvements in the potassium titanyl
phosphate (KTP) laser have meant that its excellent
haemostatic properties can be matched by an ability
to ablate bone which is particularly useful in
turbinectomy and endoscopic laser-assisted dacryo-
cystorhinostomy (ELDCR). The KTP laser has a
‘�uttering’ quality as opposed to the shotgun-like
noise of the holmium:YAG laser and it can be used
in patients on warfarin or aspirin with only a little
more pre-operative oozing than in a normal patient.

ELDCR is a recently introduced technique for the
relief of epiphora which is primarily due to distal
obstruction of the nasolacrimal duct.4,5 A light pipe
placed through the superior punctum and cannali-
culus into the sac greatly helps to de�ne the thinnest
part of the lacrimal bone and minimize the amount
of bone that needs to be ablated before the sac is
exposed. Published studies have shown that the
success rates are between 60–95 per cent,6–8 com-
pared to 80–90 per cent for the long-established
external DCR approach.9 Proponents of the
ELDCR technique argue that the bene�ts of a
minimally-invasive procedure under local anaes-
thetic with minimum morbidity outweigh the small
decrease in long-term post-operative �stula
patency.4,5 Patients can have this performed as a
day-stay procedure and there is minimum bleeding
at surgery. Per-operative and post-operative hae-
morrhage are rare and this is an advantage over
external DCR. This is particularly relevant to those
patients on warfarin or in whom a general anaes-
thetic carries an unacceptable risk, or who want to
avoid an external scar. The Holmium laser is
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powerful and able to ablate bone but although it has
quite good haemostatic properties it splatters and
coats the end of the endoscope, especially if there is
any oozing. Defocusing the beam is particularly easy
with the Holmium laser which has a divergent beam,
and its power density rapidly falls off as the
delivering �bre is drawn away from the tissue. The
KTP laser is more haemostatic, quieter and there is
less collateral damage. The results of ELDCR rarely
reach the 90–97 per cent reported by external DCR10

but care needs to be taken in interpreting results.
Some series have selected individuals with pure
distal obstruction whereas in reality many patients
have some proximal involvement as well that may
affect outcome. The degree of selection is an
in�uential factor and deserves scrutiny when com-
paring results. The presence of systemic diseases
such as sarcoidosis or Wegener’s granulomatosis will
also adversely affect the result.11

The CO2, argon and Holmium lasers have all been
described as being of bene�t in the management of
hereditary haemorrhagic telangectasia but any ben-
e�t from the scarring of telangiectatic is relatively
short-lived and it is only a temporary measure. The
initial success of the silastic vestibular obturator12

worn for eight out of every 24 hours, along with
intermittent laser ablation of telangiectatic vessels in
combination, works well and looks set to replace
Young’s procedure.

Cutaneous telangiectases and port wine stains or
�at macular lesions can be reduced by a �ashlamp
pulsed dye laser and need several treatments. Thick
cutaneous haemangiomas do not do well with laser
treatment.

The Nd:YAG laser works best in contact with
nasal mucosa and its energy is scattered widely
therefore affecting a relatively larger area and so it is
less precise than other lasers. It needs continuous
irrigation to reduce collateral thermal damage. It is
possible to use it in non-contact mode in turbinate
surgery, hereditary haemorrhagic telangiectasia, and
skin telangiectasia but it has not been shown to have
any advantages over other lasers and its ability to
penetrate mean that care is required in selecting its
power settings.13 It is haemostatic but awkward to
use. The diode laser has less penetration than the
Nd:YAG laser, is more compact than the CO2 laser
and has been used for turbinate surgery in idiopathic
rhinitis but it needs further evaluation.14 The ebium
laser offers the promise of well-de�ned soft tissue
ablation but it is less haemostatic than the KTP and
holmium lasers and a suitable delivery system is
awaited.

Lasers have been used for turbinate surgery in
both idiopathic rhinitis and allergic rhinitis when
allergen avoidance and medical treatment have
failed to control the symptoms of nasal obstruction.
Conventional turbinate resection and/or diathermy
have a poor reputation for controlling symptoms one
year post-operatively.15,16 In comparison there are
some reports of laser turbinate surgery providing an
improvement after a year17,18 and it is associated
with less bleeding.19 Whilst some workers use the

CO2 laser,20 the KTP laser is preferred by the
majority because of its superior homeostatic proper-
ties and its ease of use.21 Crusting and debris follow
laser turbinate surgery for four or more weeks in
spite of regular douching. It is important to
emphasize to patients that laser surgery will not
cure their underlying rhinitis and that in future
further medical treatment or surgery is not only
likely but probable.

The holmium or the KTP laser can be used to
debulk residual tumours of the skull base to provide
symptomatic relief with good effect to produce an
airway and reduce bleeding when a craniofacial
resection is no longer advisable.

On an experimental level, low energy level laser
energy has been shown to allow cartilage to be
shaped in vitro while causing little damage to
chondrocytes by a process known as solublization
of cartilage.22 Under ordinary conditions, mechan-
ical resistance to cartilage reshaping originates in
large forces attracting water to proteoglycan mole-
cules. Under moderate laser heating the internal
stress normally present in the cartilage is momenta-
rily reduced when the water bound to the
proteoglycan molecules is freed. If the bound-to-
free water phase transition is effected without
damage to the surrounding proteins a stable mod-
i�ed cartilage con�guration may be achieved.23–26

The results of studies in vivo are awaited. The laser
has also been used to measure mucociliary wave
frequency in vivo27 and to assess mucosal blood �ow
in vivo.28,29

The expense of lasers, and the time it takes to set
them up and meet health and safety regulations,
means that they are used by relatively few enthu-
siasts in rhinology. Their use has been advocated for
a wide range of intranasal techniques21 but these
need to be compared with other forms of surgery
before their use can be recommended for other than
the speci�c tasks mentioned in this text when they
have been supported by controlled studies. ELDCR
has so many advantages for a sizeable proportion of
the patients who require nasolacrimal surgery that it
is rapidly establishing a place in this area of surgery.
For other nasal surgery such as turbinate reduction
or inducing submucosal scarring, the vaporization of
polyps, tumours, synechiae, papillomas or septal
surgery, it has yet to justify its use over other
techniques in controlled studies that have measured
clinical outcome, surgical time, expense and risk.
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