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Lasers have been used in the surgical field
for many years and are being increasingly
marketed to dentists. The American 
Dental Neodymium:Yttrium-Aluminium-
Garnet (Nd:YAG) laser has been available
commercially for a number of years. Cur-
rently more than 70 dentists in the UK are
using the Nd:YAG laser. 

Background to the Nd:YAG laser
The Nd:YAG laser was developed in 1964.
The laser emits a wavelength of 1,064 nm
in the near infrared region of the electro-
magnetic spectrum. The majority of 
dental Nd:YAG lasers work in the pulsed
mode.

The Nd:YAG laser removes soft tissue
by a photoablative reaction, which is
essentially removal of tissue by vapouri-
sation and superheating of tissue fluids

with resultant coagulation and
haemostasis.1,2,3 A clinical study by
White et al.4 which was carried out on
adults, provides the basis for most soft
tissue applications of the Nd:YAG laser.
The main advantages claimed for
Nd:YAG laser surgery are:

• Reduction in post-operative pain and
infection

• Reduced post-operative inflammation
• No sutures are required because the

Nd:YAG laser causes haemostasis and
denatured protein forms a natural
wound dressing

• Contraction and scarring are minimal
• Often there is no need for local anaes-

thesia.5

If these claims are also true for children
then the Nd:YAG laser would have great
potential in paediatric dentistry. It was
therefore decided to assess the use of the
Nd:YAG laser for soft tissue surgery on
children in terms of:

• Local analgesic properties
• Ability to remove soft tissue
• Time taken for surgical procedures
• Post-operative recovery in terms of

reports from the patient
• Tissue regeneration
• Patient and operator experience.
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This article considers the clinical use of the Nd:YAG laser for soft
tissue surgery in paediatric dentistry.  If the claims made about
its performance and properties are true then the Nd:YAG laser
should be a very useful additional clinical tool for dentists
treating children.

The clinical use of the Nd:YAG laser
in paediatric dentistry for the
removal of oral soft tissue

F. J. Baggett,1 I. C. Mackie,2 and A. S. Blinkhorn,3

In brief
● Local anaesthesia is required prior to

soft tissue surgery as the laser did
not provide adequate analgesia.

● Most soft tissue lesions could be
removed efficiently by the laser.

● Laser soft tissue surgery was well
accepted by child patients.

Fig. 1 Laser exposure of 
the incisal edge of the
unerupted 1 (21)

Fig. 2 The same patient as
shown in Figure 1, one year
later. The 1 (21) has erupted
and shows excellent
gingivae
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Clinical evaluation
Children who had been referred to the
Unit of Paediatric Dentistry for relevant
soft tissue surgery were asked if they
would like to try the new dental laser.
Nobody refused the offer to try the laser.
The age range for the children was from 
2 years 1 month to 18 years and 5 months.
The mean age being 12 years 2 months
with a standard deviation of 3 years and
10 months.

Local analgesic properties
In accordance with the manufacturer’s
recommendations pre-treatment of the
laser site was undertaken to aid analgesia
and avoid the use of a local anaesthetic.
This involved using the laser in the non-
contact mode with power settings start-
ing at 10 pulses per second (pps) at 1 Watt
for 1 to 1.5 minutes, then raising the
power to 1.5 Watts for a further 1 to 1.5
minutes before treatment commenced.
Soft tissue removal was commenced with
low power densities of 20 pps and 1.75
Watts increasing to the maximum power
setting of 30 pps and 3.0 Watts with the
laser in contact with the tissue.

This pre-treatment regime with no
local anaesthesia was followed for
4 months, during which time 22 patients
were treated. However, 19 of the patients
required local anaesthesia before treat-
ment could be completed. Only three
patients managed to complete treatment
without the administration of a local
anaesthetic. This was very disappointing
as one of the main attractions over con-
ventional treatment for child patients was
the manufacturer’s claim that no local
anaesthesia would be required prior to
laser treatment. It was therefore decided
to routinely administer a local anaesthetic
for all patients as the pre-treatment with
the laser had not offered adequate analge-
sia to remove soft tissue. 

Soft tissue surgery
A wide range of treatments were under-
taken, 19 tooth exposures (Figs 1 and 2),
25 gingivectomies (Figs 3 and 4), 8 muco-
celes (Figs 5, 6 and 7), 8 fibroepithelial
polyps, 6 frenectomies, 4 tongue ties and a

operative pain within the first 24 hours of
the healing period but this was not severe
enough to disrupt sleep or eating pat-
terns. Prolonged pain was reported by just
two patients. The first one had a lower
first premolar tooth exposed with laser
surgery but it erupted buccally and was
causing irritation of the buccal mucosa.
This complication was not thought to be
directly related to the laser treatment. The
other patient commented on difficulty
with eating for 3 days post-operatively
following laser surgery to relieve a tongue
tie. No other post-operative problems
were reported by patients, parents or
operator at the follow up visits.

When healing was reviewed there was
no evidence of contraction at the wound
site and there was no scarring.

Tissue regeneration
Lesion regeneration occurred in one
patient. A mucocele recurred after laser
removal and the laser treatment was
repeated at the parent’s request rather than
conventional scalpel removal. The muco-

pyogenic granuloma (Figs 8, 9 and 10).
The diagnoses of the fibroepithelial
polyps and the pyogenic granuloma were
confirmed by subsequent histopathology
reports. Care was exercised when taking
the biopsy to ensure that there was
enough ‘healthy tissue’ which had not
been ablated by the laser.

The laser treatment was completed in
all 70 procedures with only one clinical
difficulty. This was the removal of a
fibrous, unpigmented, pedunculated
polyp on the tongue. The fibrous nature
of the polyp proved resistant to laser
surgery and it was removed with a scalpel.
However, after this conventional surgery
the area was lased to obtain haemostasis.
In no instances were sutures placed.

Time taken
The time taken for the treatment ranged
from 10 to 60 minutes with an average of
23 minutes. 

Post-operative recovery
Only eight patients reported some post-

Fig. 3 The partially erupted 3 (23) needs
to have a bracket bonded but there is lack
of crown exposed buccally

Fig. 4 Laser gingivectomy to expose more
of the crown and allow immediate
placement of the bracket because of the
bloodless field
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cele had not recurred at a further 6 months
later. Another patient had conventional
surgery under local anaesthesia to remove
a mucocele but it had recurred. The patient
and parent were given the option of con-
ventional surgery or to try the laser treat-
ment. The latter was chosen and there was
no recurrence at the 6 month review, in
addition, the patient said that the laser
treatment was much preferable.

The advantages and disadvantages
of the Nd:YAG laser system
The American Dental dLase 300 Nd:YAG
laser was purchased by the Unit of Paedi-
atric Dentistry because of the manufac-
turer’s claims and reports published on its
clinical uses.4,6,7

The main advantages and disadvan-
tages for a general practitioner consider-
ing the purchase of this laser system are
shown in Table 1.

The major disappointments with the
system were its inability to offer an anal-
gesic effect and the lack of power to
remove fibrous tissue.
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Fig. 5 Mucocele on lower lip

Fig. 6 Laser removal of the mucocele,
appearance immediately following laser
treatment

Fig. 7 The patient treated in Figure 6, one
year later showing his own healed lip.
there is no evidence of scaring

Fig. 8 Pyogenic
granuloma on
presentation

Fig. 9 Laser
excision of the
pyogenic
granuloma

Fig. 10 Same
patient as in
Figures 8 and 9
three weeks
post operative

Advantages and disadvantages of the 3 Watt Nd:YAG LaserTable 1

Advantages

• Removed pigmented oral soft tissue
• Haemostasis readily achieved
• No sutures required
• Laser treatment accepted by children
• Parents like the concept of laser surgery

Disadvantages

• Laser analgesia does not work on children
• Local anaesthesia is required
• Fibrous tissue is not easily removed
• Servicing is expensive
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