
• Lasers can be used in the surgical management of gingival hyperplasias, tooth exposure 
and hyperpigmentation.

• Precise excision of gingival tissue relative to restorative procedures, with associated 
haemostatic control, can often allow treatment to proceed more smoothly and quickly.

• Care should be observed when using lasers in areas where there is a close approximation 
of various hard and soft tissues, to avoid unwanted thermal damage.
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Lasers and soft tissue: ‘fi xed’ soft tissue surgery
S. Parker1

Within a general practice setting, there are few benign pathological conditions of the attached or keratinised gingival 
complex that are not amenable to simple surgical intervention. The majority of surgical procedures are adjunctive to the 
delivery of restorative dentistry. There is an understandable dogma worldwide towards the management of soft tissues as 
they interface with restorative procedures. Contemporary teaching, both at undergraduate and postgraduate level, would 
recognise the need for a period of wound healing and stability, based on scalpel-induced incisional therapy. The use of 
laser wavelengths, based on predictable evidence-based protocols, has re-defi ned the surgical management of keratinised 
mucosa that is bound to the underlying periosteum and bone. This can be seen as being of benefi t to the clinician in deter-
mining the outcome, and the patient in achieving quality results.

SURGICAL PROCEDURES
The range of benign pathology affecting the 
muco-periosteal tissue of the dento-alveolar 
complex includes the following:
• Epulis
• Giant cell granuloma
• Infl ammatory and drug-induced gingival 

hyperplasia
• Tooth exposure
• Melanin removal.

In addition, there is a range of gingi-
val adaptation procedures, both to allow 
restorative procedures and to allow access to 
restorative margins during restorative 
procedures.

When used correctly, laser energy will act 
primarily as a means of incision, excision or 
ablation. Its advantage over the scalpel is the 
avoidance of bleeding, dressings and sutures 
and lowered potential for post-operative bac-
terial contamination. The use of a laser should 
neither supplant nor compromise a sound 
approach to surgical technique or correct 
patient management. Wherever appropriate, 
laser surgery in and around the gingival cuff 
should seek to preserve a biological width, 
ie the zones of connective and epithelial tis-
sues attached to the tooth, minimum 3 mm 

in depth, that maintains alveolar bone height, 
gingival margin stability and health and 
prevents overgrowth.1-3

LASER-TISSUE INTERACTION AND 
KERATINISED MUCOSA – RISK ANALYSIS
As discussed before, the prime interactive 
mechanism is photothermal, ie incident laser 
energy is absorbed by target chromophores 
and converted to heat, which effects tissue 
change. With shorter wavelengths (diode, Nd:
YAG), there is risk of deeper penetration of the 
light energy. With longer wavelengths (Er,Cr:
YSGG, Er:YAG and CO2), tissue penetration is 
considerably less, but there is potential for the 
build-up of char (carbonised products of abla-
tion). Keratinised mucosa overlying the alve-
olar ridge exists as an outer epithelium layer 
and an inner connective tissue layer, sepa-
rated by the basal lamina, in thickness from 
0.5-4.0 mm.4 The underlying periosteum and 
bone, together with root surface at gingival 
margin levels, can be susceptible to thermal 
damage. This risk can exist through the pen-
etration of short wavelengths or the conduc-
tive heat effects arising from long wavelength 
char that is super-heated.5-9

It is advisable, therefore, to assess the thick-
ness, vascularity and position of any target 

5

LASERS IN DENTISTRY
1.  Introduction, history of lasers and 

laser light production

2.  Laser-tissue interaction

3.  Low-level laser use in dentistry

4.  Lasers and soft tissue: ‘loose’ soft 
tissue surgery

5.  Lasers and soft tissue: 
‘fi xed’ soft tissue surgery

6.  Lasers and soft tissue: periodontal 
therapy

7.  Surgical laser use in implantology 
and endodontics

8.  Surgical lasers and hard dental 
tissue

9.  Laser regulation and safety in 
general dental practice

1General Dental Practitioner, 
30 East Parade, Harrogate, 
North Yorkshire, HG1 5LT
Correspondence to: Dr Steven Parker
Email: thewholetooth@easynet.co.uk

Refereed Paper
© British Dental Journal 2007; 
?????????? 
DOI: 10.1038/bdj.2007.??

BRITISH DENTAL JOURNAL  VOLUME 202  NO. 5  MAR 10 2007  1

PRACTICE

VERIFIABLE 
CPD PAPER



PRACTICE

gingival tissue, together with an appraisal of 
adjacent bone and tooth tissue.

Post-ablation tissue should be discarded, 
either through the use of a curette or damp 
cotton wool or gauze, to minimise the build-
up of carbonised debris.

Figures 1-4 demonstrate the risk of deep 
penetration of a near-infrared Nd:YAG laser 
wavelength6,10-12 during the removal of a 
giant cell granuloma. Laser therapy has been 
cited as a possible modality in treating this 
condition.13 A perceived need to remove all 
granulomatous tissue resulted in the (errone-
ous) choice of excessive power values (>5.0 
Watts average power). Not only did it become 
evident through uncharacteristic post-opera-
tive pain that too much power had been used, 
but also, within a few weeks, a bone seque-
strum appeared. In addition, within a year, 
the tooth required root-canal therapy, possi-
bly due to transmitted laser energy. Thank-
fully, the patient accepted the consequences 
with good grace and the soft tissue complex 
regained its integrity and stability through 
the ensuing 10 years.

A comparison of laser-tissue interaction 
between two differing wavelengths, illustrat-
ing expected and unwanted effects, is shown 
in Figures 5-13. This involved the removal 
of free-gingival tissue, commensurate with 
biological width, prior to placement of new 
crowns at UL1, UR1. The increased vascularity 
of the left gingival tissue prompted the use of 
a pigment-absorbed laser wavelength14 (diode 
810 nm), whereas the right gingival tissue, of 
a more normal consistency, merited the use of 
a CO2 wavelength.15

As is often seen, the use of near-infrared 
wavelength laser energy results in desicca-
tion and fragmentation of tissue, which can 
be removed with a sharp curette. Compara-
tively, the longer CO2 laser, used in a slightly 
non-contact mode, gives rise to a wider zone 
of ablation and a less accurate incision line 
due to beam divergence.16 In this case, it is 
evident that the tooth tissue has been exposed 
to the laser energy, resulting in a ‘white area’ 
of surface interaction.17 The tooth would be 
subsequently prepared for restoration and the 
disrupted tooth surface removed.

In order to protect the adjacent, or underly-
ing, tooth tissue, a non-refl ective, non absorb-
ent instrument can be positioned within the 
gingival sulcus.18

LASER EXCISION OF BENIGN PATHOLOGY
To perform a laser procedure properly, the 
surgeon uses the laser with the correct wave-
length and selects the appropriate fl uence and 
exposure time to achieve a selective photo-
thermolytic, photomechanical or photochemi-
cal effect on the target. In earlier articles in 
this series, the assessment of average power 
was explained and, with regard to the pho-
tothermolytic interaction, due regard should 
be given to thermal relaxation in order to 

2  BRITISH DENTAL JOURNAL  VOLUME 202  NO. 5  MAR 10 2007

Fig. 1  Giant cell granuloma at 
LR 4,5

Fig. 2  Immediately post-laser 
excision

Fig. 3  Sequestrum two weeks 
post-operative

Fig. 4  10 years follow-up

Fig. 5  Pre-treatment

Fig. 6  Tissue assessment
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minimise unwanted effects. Laser power lev-
els of 1.5-3.0 Watts with intervals are con-
sidered suffi cient for most, if not all gingival 
procedures. With free-running pulsed (FRP) 
deliveries, shorter pulse-widths will produce 
higher peak values and ablate faster, but risk 
collateral damage; higher numbers of pulses 
per second, even coupled with low energy-
per-pulse values, will result in less thermal 
relaxation. It is considered good practice with 
all wavelengths to select a low energy level at 
fi rst, or to approach the tissue in a de-focussed 
mode, to assess the level of interaction.

With simple hyperplasia, wherever possible, 
the laser beam should be directed into the dis-
card tissue and excision completed in a care-
ful and deliberate manner (Figs 14-17).

With a more pedunculated epulis, it should 
be possible to aid excision by placing the lesion 
under tension. Aetiological factors should 
obviously be addressed to prevent recurrence 
(Figs 18-21).

The use of lasers to treat drug-induced gin-
gival hyperplasia has been advocated through 
several studies. This can be of great assist-
ance where either the general medical condi-
tion merits a simple surgical procedure, or the 
underlying blood-picture is compromised.19-

23 The associated cervical caries arising from 
limited access can be treated concurrently, 
due to the ability to control soft tissue bleed-
ing (Figs 22-25).

The facility to combine soft tissue manage-
ment with hard tissue treatment is a major 
benefi t of laser use, when compared to more 
conventional therapy. Not only does this 
represent considerable benefi t to the practi-
tioner, but the patient management is deemed 
less complicated, as appointments can be 
condensed and sutures and dressing packs 
avoided. Very often, a tooth fracture, other-
wise committed to extraction, can be treated 
and restored successfully, resulting in many 
more years of function. The often-achieved 
phenomenon of stability of the post-surgical 
gingival margin can be utilised in achieving 
good aesthetic results (Figs 26-29).

Where the fracture has extended below the 
alveolar bone margin, or where the biologic 
width might be compromised, the safe abla-
tion of bone with either Er:YAG or Er,Cr:YSGG 
lasers can be carried out to allow correct 
exposure of the fracture margin (Figs 30-35).

In the surgical adjunct to orthodontics, 
from gingival hyperplasia associated with 
orthodontic appliances, to the exposure of 
un-erupted teeth, the use of laser wavelengths 
can often enable simple procedures to be car-
ried out without subjecting the child patient 
to additional anxiety24-26 (Figs 36-39). Both 
short and long wavelengths can be used, tak-
ing care not to cause damage to the under-
lying tooth or bone, relative to wavelength. 
The control of bleeding will allow the place-
ment of bonded brackets, without undue risk 
of failure.
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Fig. 7  Diode laser excision

Fig. 8  Removal of discard tissue 
with curette

Fig. 9  Adherent discard attached to 
optic fi bre

Fig. 10  Use of CO2 laser at UR 1

Fig. 11  Discard tissue. Note wider 
incision width
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Fig. 15 (right)  Nd:YAG laser fi bre 
directed into discard; 100 mJ/20 
pps/2.0 W

Fig. 13 (right)  Final restorations at 
four weeks

Fig. 14 (left)  Infl ammatory hyper-
plasia of UR 2 papilla

Fig. 12 (left)  Immediately 
post-laser surgery

Fig. 16 (left)  Immediately 
post-operative

Fig. 17 (right)  Healing at one 
month

Fig. 18 (left)  Irritation epulis 
associated with an ill-fi tting 
denture fl ange

Fig. 19 (right)  Pre-operative view

Fig. 20 (left)  Nd:YAG laser excision

Fig. 21 (right)  Healing at one 
month

Fig. 22 (left)  Gingival hyperplasia 
and associated cervical caries 
at LL 3

Fig. 23 (right)  Soft tissue removed 
with CO2 laser (1.5 W SP)
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Fig. 24 (left)  Cavity preparation 
completed with Er:YAG laser

Fig. 25 (right)  Completed procedure

Fig. 31 (right)  Following removal of 
tooth fragment, palatal soft tissue 
removed using CO2 laser, 2.0 W SP

Fig. 34 (left)  Healing at three 
weeks. Post and core cemented

Fig. 28 (left)  Crown fi tted at 
three weeks

Fig. 26 (left)  Buccal cusp UL4

Fig. 27 (right)  Diode (810 nm) laser 
2.0 W CW gingivectomy and pin 
placement

Fig. 29 (right)  Follow-up at 
10 years

Fig. 30 (left)  Fracture of palatal 
cusp UR 5

Fig. 32 (left)  Bone removed using 
Er:YAG laser, 350 mJ/10 pps/3.5 W

Fig. 33 (right)  Healing at two 
weeks. Tooth prepared for cast post 
and core

Fig. 35 (right)  Healing at four 
weeks. Final restoration
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Where aesthetics are compromised by 
melanin patches within the attached gin-
giva, often seen in Asian and African ethnic 
groups, an alternative approach to a ‘derma-
brasion’ technique is to use laser energy (Figs 
40-43). Most current wavelengths have been 
advocated, citing either selective pigment 
ablation with short wavelengths or superfi -
cial layer ablation of the tissue with longer 
wavelengths.27-31 The correct use of the 
selected laser results in little or no discomfort 
or infl ammation, compared to removal using 
rotary instrumentation.

CONCLUSION
The development of various laser systems in 
dentistry during the past 15 years has ena-
bled a range of soft tissue procedures to be 
carried out. The benefi ts of haemostasis, ste-
rility, reduced discomfort and obviation of 
dressings, merit advantages for both clinician 
and patient. The initial anecdotal reports of 

success that for many years sought to under-
line the credibility of laser use have been 
investigated through in vitro and in vivo 
studies. What is in little doubt is the predict-
ability of laser use, based upon the biophysics 
of laser-tissue interaction; such an evidence-
based approach continues to allow this treat-
ment modality to expand its application in 
surgical dentistry.
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Fig. 39 (right)  Spontaneous 
eruption and healing at one week

Fig. 37 (right)  Use of Nd:YAG laser 
to expose tooth crown. 150 mJ/20 
pps/3.0 W

Fig. 38 (left)  Exposure complete. 
Note no damage to tooth crown

Fig. 36 (left)  Unerupted UL 1 in an 
eight year-old patient

Fig. 40 (left)  Melanin deposits

Fig. 41 (right)  Selective absorption 
and ablation, using diode (810 nm) 
laser 1.4 W CW

Fig. 42 (left)  Immediately 
post-operative

Fig. 43 (right)  Healing at 
three weeks
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