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The soft laser: Therapeutic tool or popular 
placebo? 
Petra Wilder-Smith, Dr med dent, BDS (Hans), LDS RCS Eng, 
Heidelberg, West Germany 

DEPARTMENT OF CONSERVATIVE AND PREVENTIVE DENTISTRY, UNIVERSITY OF HEIDELBERG DENTAl 
SCHOOL 

Because of the alleged effectiveness of soft laser therapy in the treatment of a wide range of medical and 
dental conditions, it is becoming increasingly popular with both patients and practitioners. It was the 
purpose of this study to assess soft laser treatment of hypersensitive dentin, gingivitis, pulp-capped teeth, 
herpes labialis, and nausea. Clinical trials demonstrated no advantage in augmenting or replacing 
conventional treatment of these conditions with soft laser therapy, despite its positive effect on patient 
attitude toward treatment. 
(ORAL SURC ORAL MED ORAL PATHOL 198&66:654-S) 

T he use of soft lasers to augment conventional 
dental therapy has increased dramatically in recent 
years. They have been credited with a wide range of 
biologic effects* including: 
l increased pain tolerance due to changes in cell 

membrane potential. 
l vasodilation, leading to improved metabolism. 
l earlier resolution of edema. 
0 immunostimulation. 
l accelerated intracellular metabolism, e.g., activa- 

tion of enzymes. 
l overall stimulation of wound healing by selectively 

influencing connective tissue metabolism. 
Soft laser therapy has been recommended for 

diverse dental conditions, including the following: 
0 alveolitis. 
0 oral ulceration. 
l periodontal disease. 
l herpes labialis. 
l pericoronitis. 
0 pulpitis. 
l hypersensitive dentin. 
l nausea induced by dental procedures. 

The therapy has also been used as an anticario- 
genie measure. 

However, there is a dearth of reports in the 
literature on controlled in vivo studies of soft laser 
effectiveness in dentistry. 

It was the purpose of this investigation to assess 
the therapeutic and analgesic effects of soft laser 
treatment on (1) hypersensitive dentin, (2) gingivitis, 
(3) pulp-capped teeth, (4) herpes labialis, and (5) 
nausea induced by dental procedures. 

*See references 1, 2, 5, 13, 16, 19, 21, 22. 

654 

MATERIAL AND METHODS 

A Voco PL 2 S Helium-Neon laser (Voco Chemie 
GmbH, Cuxhaven, West Germany) (output 6 mW, 
laser group 3 A) provided a constant or pulsed beam 
of coherent, bundled, monochromatic light (wave- 
length, 632.8 nm). During treatment, protective 
eyeglasses were worn by the operator and the 
patient. 

The informed consent of all patients was obtained 
after the nature of the procedure, as well as possible 
discomforts and risks, had been fully explained. All 
soft laser treatment was carried out in accordance 
with the guidelines that have been published by 
voco.20 

Hypersensitive teeth 

In 20 patients, 97 hypersensitive, but otherwise 
sound, teeth that reacted to cold air from the 
three-way syringe received soft laser therapy (2.5 
minutes at 5 Hz) for 3 consecutive days. After each 
soft laser treatment, patients were questioned about 
symptoms, and their response to cold air from the 
three-way syringe was evaluated as strong, mild, or 
minimal. 

One week, 1 month after treatment, hypersensitiv- 
ity was reassessed in the same way. No other 
remedies were applied to the teeth during the course 
of these investigations, and a regular dentifrice was 

used by the patients. 

Gingivitis 

The periodontia of 84 teeth in 10 healthy patients 
with gingivitis (sulcus bleeding index [SBI] >1,14 
periodontal bone loss < 10% and mobility < 1) were 
investigated. 
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Fig. 1. Percentage of teeth with diminished hypersensitivity. 

After initial assessment, all teeth underwent rou- 
tine scaling and polishing procedures. Oral hygiene 
instructions were given by the operator. 

With each of the patients, a second operator 
randomly selected one half of the periodontal units 
for soft laser therapy. On days 0, 1, 3, and 7, the 
designated areas were treated for 4 minutes (2 
minutes constant beam, 2 minutes pulsed beam at 5 
Hz). All other therapy was excluded during this 
time. SBI readings were taken by the first operator 
on days 0, 3, 7, and 30. The first operator was not 
informed which areas received soft laser treatment, 
and separate records were kept. 

Direct pulp capping 

In thirty patients between the ages of 18 and 37 
years, thirty vital teeth with a pulpal exposure of less 
than 1 mm in diameter underwent standard direct 
pulp-capping procedures with the use of Dycal (L.D. 
Caulk Company, Dentsply International Incorpo- 
rated, Milford, Delaware). A soft laser beam was di- 
rected at the pulp-capped site for 3 minutes (2 min- 
utes constant beam, 1 minute pulsed beam at 5 Hz), 
and then appropriate amalgam restorations were 
placed in the teeth. Soft laser treatment was re- 
peated during the following 2 days. At 1 week, 2 
weeks, and 3 months after treatment, patients were 
questioned about symptoms; in addition, electric and 
thermal vitality tests were undertaken at these 
times. 

Herpes labialis 

Twenty patients complaining of prickling and 
burning sensations and demonstrating reddening 

and/or swelling of the lip consistent with the early 
stages of herpes labialis received soft laser therapy on 
3 consecutive days (2 minutes constant beam, 1 
minute pulsed beam at 5 Hz). 

Before and after each treatment session was con- 
ducted and for 8 additional days after soft laser 
therapy, signs and symptoms were recorded. Patients 
were informed that this treatment was intended to 
alleviate their symptoms; no other remedies were 
applied to the lesions during the course of these 
investigations. 

Nausea 

In 20 patients who experienced nausea during 
routine dental procedures, a constant soft laser beam 
of 3 minutes duration was applied to the appropriate 
acupuncture point on the chin.*’ 

Ten of the patients were told that this treatment 
would alleviate their nausea; the remainder con- 
sented to undergo soft laser therapy without being 
aware of its exact intended effect. Patient response 
was assessed by (1) measuring how far back on the 
palate a dental mirror was tolerated before and after 
soft laser therapy, and (2) assessing any change in 
patient response to the dental procedure that origi- 
nally induced nausea. 

RESULTS 
Hypersensitive teeth 

Patients described diminished sensitivity in 17 of 
97 teeth after initial soft laser treatment (Fig. 1). 
After repetition of the therapy 1 day later, only 9 
teeth were considered to be less sensitive by the 
patients; after a third soft laser treatment, this figure 
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Fig. 2. Effects of soft-laser treatment on gingivitis. 

rose to 12. One week after therapy, this number fell 
to 6; 1 month later, 5 teeth were still considered less 
sensitive by the patients. 

Clinical assessment by means of a cold stimulus 
showed an improvement in 4 teeth at the first visit 
and an improvement in 5 and 3 teeth at the second 
and third visits, respectively. One week after treat- 
ment, 6 teeth demonstrated reduced sensitivity; 1 
month after treatment, this figure had fallen to 4. 

Gingivitis 

Before scaling and polishing procedures, the aver- 
age SBI of the 84 teeth investigated measured 2.8 
(Fig. 2). It decreased to 2.1 after three days and to 
1.6 after seven days in the 42 teeth receiving addi- 
tional laser therapy. At the one month recall visit, 
SBI measured 0.9. 

In the control group, an SBI of 2.3 three days after 
professional tooth cleaning improved to 1.4 after seven 
days and registered 1 .l one month later. There was no 
significant difference between the two groups 
(p > 0.1). 

Direct pulp capping 

Of the 30 teeth investigated, all gave a positive 
response to electric and thermal vitality testing 2 
weeks, as well as 2 months, after treatment. One 
patient complained of pain elicited by cold stimuli 10 

days after capping procedures; the course of laser 
treatment was repeated and symptoms subsided 
completely. All other teeth remained asymptomatic 
throughout the observation period. 

Herpes labialis 

The labial lesions seemed to develop as 
usual, taking 6 to 11 days to heal. Neither pa- 
tients nor assessors observed any divergence from 
the usual course of symptoms of the herpetic 
lesion. 

Nausea 

After soft laser therapy, 6 of the 10 fully informed 
patients were able to accept dental treatment that 
had previously evoked nausea, and on average, a 
dental mirror was tolerated approximately 1 cm 
further back on the palate than before. In the 
patients unaware of the purpose of soft laser therapy, 
none demonstrated any change in their tolerance of 
either a dental mirror placed on the palate or of 
dental treatment. 

DISCUSSION 

In setting up and evaluating this study, it was 
difficult to establish objective assessment and control 
criteria. Thus, a classic double-blind format was not 
feasible. 
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Hypersensitive teeth 

It was interesting to note the discrepancies 
between the reduction in hypersensitivity reported by 
the patients and the insignificant improvement dem- 
onstrated by them in the clinic. One explanation 
might be that the cold air from the three-way syringe 
provided a stimulus more aggressive than normal 
events experienced by the patients. Alternatively, the 
possibility of a placebo effect must be taken into 
consideration, especially since the reports of the 
patients were more positive after their first laser 
treatment, whereas normally one would expect the 
cumulative effect of any therapy to provide a gradual 
improvement from visit to visit. 

The elimination of hypersensitivity in 4 out of 97 
teeth after 1 month compares poorly with the success 
rates of conventional therapies providing physical 
blockage of dentinal tubules by means of various 
varnishes and sealers. Recently, a group of 
authorsn~18 reported the successful treatment of 
hypersensitive dentin with laser light 632.8 and 780 
nm in wavelength. However, the energy levels pro- 
vided by these lasers are too low to produce any 
changes in mineralized tooth substance or to affect 
the pulp in any histologically apparent fashion,12 so 
that there, too, subjective factors cannot be ex- 
cluded. 

Gingivitis 

No significant difference could be established 
between the periodontal units that received soft laser 
therapy and those that did not. In this investigation, 
each patient served as his or her own control, so that 
a fairly accurate level of comparison was possible. 
Thus, it can be said with a good degree of certainty 
that soft laser therapy provided no additional benefit 
in the treatment of gingivitis. 

Laser light of this sort does not seem to inhibit 
pathogenic organisms,’ and its immunostimulatory 
action remains to be reproducibly confirmed,‘3, Is so 
perhaps these results are not overly surprising. 

An in vitro study on periodontal healing,16 in 
which 904 nm laser emission was used, also failed to 
determine a histologic or a macroscopic effect of soft 
laser treatment, although numerous other investiga- 
tions have demonstrated soft laser stimulation of 
collagen production in human skin and in fibro- 
blasts.1*s In these studies, the He-Ne-soft laser pro- 
moted healing to a far greater extent in patients with 
chronic conditions than in patients with acute 
lesions. Perhaps this provides a partial explanation 
for the reports by a few authors*, 9, I33 I4 of successful 

soft laser treatment for a wide range of periodontal 
problems. However, the method documentation, and 
especially the assessment and control of their sub- 
jects, appears slightly problematic; also, the extent to 
which any additional conventional treatment was 
provided remains unclear. 

Direct pulp capping 

The condition of the 30 teeth was good throughout 
the 2-month observation period. 

Since the response and the prognosis of directly 
pulp-capped teeth are so unpredictable, it is difficult 
to evaluate the role played by the soft laser in this 
favorable outcome, especially since the very nature 
of the investigation precluded the establishment of 
standardized conditions and of a control group. 

In animal experiments, soft lasers produce no 
histologic changes in the pulp,‘* and no anti-inflam- 
matory effect has been reported; in any case, only a 
minimal fraction of the laser beam reaches the pulp 
because of absorption, reflection, and scattering.19 

Herpes labialis 

It was impossible to quantify the effect of soft 
laser therapy on these lesions and to set up controlled 
groups for direct comparison. However, both 
patients and the assessor thought that no obvious 
change in the usual course or symptoms of herpetic 
lesions could be established. Comparable results 
have been reported2 with the infrared soft laser with 
a wavelength of 904 nm. 

Little is known about any antiviral effects of the 
soft laser; certainly, we could find no evidence of 
either curative or palliative properties in these inves- 
tigations. 

Nausea 

This investigation illustrates the psychogenic fac- 
tor involved in nausea as a response to dental 
procedures. Six of the ten patients informed about 
soft laser therapy were better able to tolerate dental 
procedures and tactile stimulation of the palate, 
whereas those with neutral expectations showed no 
improvement whatsoever. The soft laser appears to 
show some promise in other areas of pain treat- 
ment and acupuncture6; however, our investigation 
did not provide any further information on this 
aspect. 

The clinical ineffectiveness of soft laser therapy 
demonstrated in this investigation and in other fields 
of medicine3,4z’6 appears to contradict the positive 
results of various in vitro and animal experiments 
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described in the literature.’ ‘.I“ Thus, the question 
arises whether laboratory results are applicable to 
human beings in this field of work. A survey of 
approximately 40 animal studies showed a wide 
spectrum of reactions,‘, i9 which could be linked to a 
multitude of factors including dissimilar tissue struc- 
ture and color, individual light absorption/reflection 
properties, and different dose-effectiveness relation- 
ships and susceptibility to light of different wave- 
lengths. 

In summary, we could find no benefit in augment- 
ing conventional treatment of a wide range of dental 
conditions with soft laser therapy. However, patient 
response was favorable, and thus the soft laser 
assisted in establishment of psychological acceptance 
of dental procedures. 
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